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Nominal catch

Cod e catches from Divisions 2J3KL 1^ ave ranged between 800,000 t in 1968 and 139,000 t in
1978	 With  quota control coming into f feet in 1973. Recent nominal catches and TAC' s are as
fo l l ows

	1977	 1978

TAC (000 t)	 160	 135

Catch (000 t)	 173	 139

* Provisional data

1979	 1980	 1981	 1982	 1983 

180	 180	 200	 230	 260

167	 176	 161	 228*

Nominal catches for 1982 (Table  i t were obtained from Department of Fisheries  and Oceans
for Canadian based vessels and from NAi'i O Circular Letters and/or the FLASH database for
others. A maj or portion of the 1982 ct^tch was taken by the Canadian fishery with 54% of that
due to inshore gears. The inshore catch in 1982 was at its highest level  since the . mr d 1960' s®

Catch . numbers, average weight, an
sampling  data as shown In Table 2e WI
trawlers there was sufficient sampling)
variation for estimated catch numbers'
discrepancy between reported catch and
problems occured with the sampling coca
relat i onship log weight	 log length x4
average weights at age for 1982 along

d average length at age were derived using the catch and
1-h the exception of the fourth quarter for otter
to treat each division separately. The coefficient of

of dominant age groups was 5% or less (Table 3) and the
calculated catch was 2%, indicating that no major

erage. In deriving average weight at age the
3.0879-5.2 l06 was applied. Table 4 shows the catch and
with historical results.

Surveys

Biomass and abundance estimates for research surveys in Divisions 2J, 3K, and 3L with
associated confidence limits are shown in Flgs I to 3. Once again the survey in 3L was
conducted In the spring by the A.T. C4meron  while those for 2J and 3K were in November and
December and by the Gadus AtlanfTca. Tables 5 to 7 show the mean number per tow estimates by
age for 2J, 3K, and 3L. I n Div. I J the mean number per tow continued an increasing trend In
1982 with biomass showing a slight  decrease. The mean number per tow est i amtes in 1982 would
suggest strong 1979 and 1980 year classes. Biomass and abundance estimates for Div. 3K showed
no consistent trend but appear to be somewhat stable over the period surveyed. Biomass and
abundance levels  1 n Div® 3L increased E s i nce 1977 but appear to have stabi l ized since 1979.
The 1978 year class  has predominated In recent years and the 1982 survey would suggest a
relatively strong 1980 year class

Catch mef fort

Catch. and effort information  for 1962°°.79 _ .was 'derived from NAFO (I CNAF) Statistical
8.0 l l eti ns and data for 1979-82 was obtained from the Statistics and	 sS tems Branch : and the .Systems

 Cooperative Research program. on ly data . from Canada (Newfoundland), Portuga 1 and
Spain otter trawlers were used in Ca I c u i at i ng a : catch rate index. The multiplicative model
was applied to each series, l962-79 aid l979-82, separately using i979 as the reference in



both. The month and division patterns were similar in both series but were more pronounced in
the I titter (Tab 0 es 8 and 9) . In general the catch rate index shows a ,decline through the late
1960's to the mid 970's with a . subsequent Increase (Teb i e 10, F I g. 4) .

Cohort analysis

The historical partial selection was calculated by dividing the fish ing mortal ity matrix
by the total fishing mortality for ages 8- i 1. The total fishing  mor.toli ty for ages 8- I I was
derived from the ratio of the population numbers for ages 8-10 and the population numbers for
ages 9-I I in the succeeding year. The 1982 partial selection of ages 4.7 used as input for
cohort analysis was the average from 1975-80 (Table  11) . Ages 8-13 were assumed to be f u I I y
recruited to the fishery.

Assuming a natural mortality of 0.2, cohort analysis was performed for a range of full y
recruited fishing mortalities in 1982. The fishing mortality for ,a9e 13 in years 1962-^81 was
assumed to be equal to the total fishing morta li ty for ages 8-1I. Exp loitable midyear biomass
was computed by multiplying mid year biomass by the partial selection matrix. All values
greater than I in the parti al selection matrix were replaced by 1 and al  vaiues for ages 8-15
were assumed to be I. Regressions of exploitable midyear biomass with the catch rate index
indicated that the fully recruited fishing mortali ty for 1982 was between 0.20 and 0.25 (Tabl e
12) . The years 1974-76 were not used in the regressi ons (NAFO SCR Doc. 82/IX/Ill). The plot
of the regression usi ng F 4 

982=0.225 is presented (Fig. 5) to give an indication of the fit.
Population numbers, midyear population biomass, and fishing mortality for the cohort analysis
using F 1982 0.225 are shown i n Table 13.
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Month Can(N) Can(M) U SR France

	

Port Port	 Norway

	

GN	 (LL)	 Poland	 Total

.3

Table 1. Cod landings (ton ) from Div. 2J, 3K and 3L by country during 1982.

2J

Month	 Can(N)	 Can(M)	 F G	 France	 UK	 Den(F)	 Nor	 Port	 Poland	 Total

	

(LL)	 (LL)

J	 332
F	 10130	 3037	 545
M	 13046	 7666
A	 12674	 5309
M	 2040	 962
J	 2316	 477
J	 5143	 48
A	 7588	 39
S	 2539	 43
0	 395	 3
N	 134
D	 24	 14

198
6.9 .

  

26	 90	 912
184

11

4

3

  

56361	 17598	 54 9	 198	 69	 26	 90	 1114 80916

         

3K

     

Can(M)
0

FranceMonth	 Can(N)
way	 Den(F)
L)	 (LL) UK	 Port	 Poland	 USSR	 GDR	 Total

J	 333
F	 844
M	 2338
A	 2874
M	 5146
J	 7026
J	 19720
A	 9552
S	 2650
0	 695
N	 214
D	 412

43	 524	 11
160	 471	 456
180	 298	 248

9

11
563

  

58

 

16
73

431
T
2

J	 2441	 201
F	 303
M	 3470
A	 3326	 35
M	 7629	 372
J	 13134	 94
J	 24735	 14.
A	 11087
S	 5123	 12
0	 3057	 28
N	 5441
D	 4922	 2080

84.668	 28.36

137.
113
850

3	 94
211	 1076

75

162	 55
5.3	 182.	 261

119	 187	 174
258	 7

520	 1755	 1667	 75	 :	 6	 91533



No.
meas.Month

Landings (tons) 
Country 
month	 Total

No.
Div.	 Gear	 Qtr.	 Country	 aged

Feb	 310	 3,03.7	 3,037
Mari	 592	 7,666	 7,666
Jan o	 2 9 737	 196	 196.

	

403	 Feb	 18,443	 10,130	 13,046
Mar.	 22,134	 13,046	 13,046

	

9	 Feb.	 1,609	 198	 198

	

46.5	 Feb .	 14 , 584	 5,459	 5, 459

	

56	 Jane	 - 374	 136	 136

933	 39,868

2J •	 OT	 1	 Can (M)
Can (M)
Can (N)
Can (N).
Can (N)
France (M)
FRG
Port.

87	 Apr.May	 353	 26	 26
Apr.-May	 1,906	 90	 90

87	 116

	

94,925	 80,9162,389 

- 4

Table 2 . Cori iierci a1 sampling for Diu. 2J+3K cod in 1982.

Can (M)
Can (N)
Can (N)
Can (N)
Port.
Port.
U.K.

  

	8 	 Apr.	 635	 5,309	 6,748
Apr.	 10,262	 12,674	 12,674

	

357	 May	 3,405	 2,036	 2,0.36
June	 1,712	 -2,219	 2,2.19

	

383	 May	 6,285	 912	 912,
June	 244	 184	 184

	

45	 Apr.	 919	 70	 70 

	

793	 24,843.

  

}

Can (M)
	

July .	 259	 48 •	 130
Can (N)
	

143	 Aug
	

883	 262	 570
Other
	

59

143
	

759

Trap	 3	 Can (N)
HL	 3	 Can (N)
GN	 3	 Can (N)

LT	 2	 Den (F)
Nor.

2J	 Total

Aug.
433	 Aug.

Aug.

433

	

2,681	 : 5,052	 5,052
	484 	 898	 898

	

4,114	 9,380 	 9 ,380 

15,330

3K	 OT Can (N)
Can (N)
France (M)
Japan
Port.
Port..
Other

273	 Feb
.	 Mar.
30	 Mar.

108	 Mar.
246	 Jan.

Mar.

	

324	 844	 857

	

1,671	 1,763	 1,763

	

694	 524	 524:

	

1,915	 411..	 411

	

1,602	 318	 318

	

1,429	 157	 157
43

     

657
	 4,073

Can (N)
Can (N)
Can (N)
UK
UK
Other

Apr..
May
June
Apr.
May

	4,853 	 2,800	 2,800

	

4,699	 2,105	 2,105

	

393 • 87	 87

	

1,098	 11	 11

	

3,054	 563	 563
354

414 5,920



Can (: )

Port
Other

Can (
Can (

LT Nor.

Table 2. (Contd.)

Div.	 Gear	 Qtr.	 Count y

tandi n `s (tons)
No.	 No.	 Coifitry

aged	 Month	 meas.	 month	 Total

Can (.)

Can ( ,)
Can ( )

Can ( ).
Can ( )

Can ( )

Can ( )
Can C •)

Can (P,)

June	 1,410	 2,226	 2,376

July	 8,313	 11,5.92	 14,052

	

836	 June	 595	 4,120	 7,046

July	 5 ,466	 6,678	 9,961
July	 1,248	 1,39.7	 2,0.38

Aug.	 4,052	 3,834

	

836	 39,307

Sept,	 •	 218	 658	 783

	

^- 416	 Sept.	 2,`248	 1,357	 1,670
Sept e	 370	 411	 650

	416 	 3,103

	

507	 Apr.	 5,599	 456	 456
May	 1,116	 248	 248
Mar,	 406	 151	 15.1

	150 	 Apr.	 5,917	 471	 471
May	 3 , 129	 298	 298

	

657	 1,624

	

t!PI	 619819	 34,027

Trap

Trap

GN

GN

HL

HL

GN
LT
HL

LT

3K	 Total

3L	 OT

Den
Den (

Nor.
Nor.
Nor.

Can ( I
Can ( I
Franc
Japan
Japan
Port.
Port.
Other

Can( )
Can ( )
Can ( )
Can ( )
Porto
Port.

Other

Y	 V	 391	 Jan.	 2,015	 1,708	 1,993

)	 J	 Mar,	 1,434	 1,971	 1,971
(M)	 35	 Mar.	 373	 137	 137

1-	 204	 Jan.	 1,207	 569	 569
Mar.	 3,412	 1,261	 1,261

93	 Jan.	 413	 151	 151
Mar..	 1, 226	 225	 225

206

723 6,513 

Jan. •	 357	 94	 501
Apr.	 3,911 -	 2,448	 2,448.

401	 May	 1,332	 2,592	 2,592
June	 4,158	 2,287	 2,287

347	 Apr.	 3 	 15	 113	 113
May	 19924	 850	 853

6 

748	 8,800

118	 July	 428	 1301	 1500
Sept.	 629	 208	 208

197	 Sept.	 2442	 162	 162
495

3T5	 2^5

365	 Apr:	 272	 •	 700	 738
May	 3,090	 3,915	 3,915 

365	 4 , 653

150	 May	 19195	 75	 75

150	 75



Div. Gear Qtr. Country
No.

aged Month

Landings (tons) 

	

Noe	 Country 

	

meas.	 month	 Total

June	 6,349	 7,145	 8,405.
July '	 5,293	 13,545	 16,131
June	 209	 2,916	 2,916

907	 July`	 3,107	 8,368	 8,368
Aug o	 694	 4,068	 4,068.
Aug.	 2,292	 2,349	 2,877
June	 1,992	 603	 624
July	 1,331	 1,201	 1,201
Aug .	 608	 2,150	 2,150 

9.07	 46,740

Trap	 3	 Can (N)
Trap_	 Can (N)

GN	 Can (N)
GN	 Can (N)
GN	 Can (N)
LT .	Can (N)
HL	 Can (N)
HL	 Can (N)
HL	 Can (N)

Sept.	 184	 1,093	 1,384

	

262	 Sept.	 738	 2,041	 2,853
Sept.	 460	 1,525	 1,525
Oct.	 131	 633	 726

6 , 488

Porte	 177	 Oct.	 1,139	 261	 442

442

	

4 ,209	 66 ,451	 77`,301 

Can (N)
	

Dec.	 447	 356	 641.
France (M	 34	 Oct.	 444	 58	 58
Port.
	

26	 Oct.	 248	 16	 16
Port.	 Nov.	 1,029	 73	 504
Other	 10

3L	 GN
LT
HL
HL

GN.

3L	 Total

3K	 OT

Can (N)
Can (N)
Can (N)
Can (N)

3L	 OT	 4	 Can (M)
Can (N)
Can (N)
Can (N)
France (M)
Porte
Port.

Dec.	 373	 2,080	 2,108
Oct.	 790	 1,591	 1,591

425	 Nov.	 15,576	 5,102	 5,102
Dec	 6,831	 4,889	 4,889

104	 Nov.	 743	 119	 172
295	 Oct.	 2,062	 182	 182

Nov.,	 2,489	 187	 445

Table 2. (Contd.)

GN	 2+3	 Port.
Port.

67	 June	 429	 94	 94
495	 July	 8 	 04	 1,076	 1,076

Sept.	 484	 55	 55

562
	

1,225

 

898

 

14 , 48,9

3KL	 Total

 

31,032

     

2J3KL
	

10,476
	

254,227
	

227,962



Table 3. Estimated average we
for the commercial fishery of
numbers is also shown.

a

i ght 9 average length, and catch numbers at age
cod i n Division 2J 3KL e The precision of the catch

LXISC._

	

GE:	 L) EI O H T	 L E: N G T H

	

....-.-	 ..a ^..^	 ....icn]i r..

. VR(CZTCH)	 STD, ERROR

.	 1	 • 	 0.1 4 2

327 1 6
••fir	

6	 f}
1^2%-J1575

	

f r^a. f 9	 4
	

S
..y	 r. r..	 ^^ r	 ry

	

_''4	 ••.' c_,-., c.-  

:^.a %J CD 	 `j + %	 .L
50 9

	

ĵ' .z '!	 ";..a '! L	 Or	 1•1	 h.

	

^° a-	 ' 	!	 a	 .	 C)	 d

	

1 9 1'	 21441 8. 	iii

	

.►:. ^r.	 1 g. 
Lf 

b .. v So?
C- r

	

4	 214.458

	

151	 264 .063

	

'	 o x	
1

	

. /	 tJ %J 4	 tiJ /

	

'	
• ) -y Sr t	 tw

	

.1 .A..	 #_-y . L aJ s.,

	

1 2 	 28 . 96 7
4	 1+ 285

0 . 19 6

	

W	 1:}

	

x'9 .°, 4 / (	 ti^ 4 12

	

:1:-c:- 	 i
R

 •...' t.j ad 	 if • ^.f w

	

553+01	 0.04
6 83 4 0 5 0 .03

	

J / â  . /' .1., 	 ( , 7 •

	

44 7+56 	 0' 4 0 4

1	 r r.	 C)

	

a ,^	 %.. o _,

	

37+3_/	 0411

	

20.02	 0+13

	

14.64	 0+17

	

16 .25	 0.11.

	

c i	 • i '-)	 '	 r3 '

	

Y 4	 j. ti..	 U 4	 a:. r.j

	

4,97	 0.4 2

	

U 4 ^ ( 	•ti

	

tj	 .4	 Y

	

1 ..i %J	 ^"!
W . d..

	

044	 1.uo

0401

	

r}
	 2 7. 3 989 i

	

3	
u' 

4 5 2 2	 39+ 1 9 9   

	

..)	 1 .206	 5 1 +3 32
.7 -,

	

.0	 •
_r	 , r :

	

« 4 (r ' c„ 4a.J	 Q 1 4 %.t •.) &^J

	

10	 4. 1 85	 76 . 2

	

I1	 ó+3 t) 	 86.b,1

	

12	 :`.19	 91 .288

	

13	 8.052  	 (4.435

	

1^	 . 3ij	 %J+7 

	

1w1	 7.830 	 93,993

	

.LQ	 LJ.4U7	 .	 7'O+ ii'
I.'	 9. o 15	 ! 8 4 Ir 4 3

	

18.	 13.018	 109+53 8

	

19	 1 0. 11 2 	 10 3 .000
20
21	 13+097 	 1 1 2. OOC'

	

14 4 211	 115.00Ca



Table 4	 Catch numbers and average weight at age: for cod in , Divisions 2J 3KL

CATCH NUMBERS ( X 10 E 1 )

	

AGE 11962 1963 1964 1965 1966 1967 1968 	 1969.. 197 0 1971 1972 1973 1974 1975 1976 1977 1978 1979
-___+

	4	 267	 271 267 280 663	 785	 916	 381 572 690	 798 407 138 150 644 528 169 121

	

5	 658	 592 563 456 942 1009 1990 	 9164	 773 921 1166 945 355 259 346 464 396 382

	

6	 600 1159 590 655 632	 972 1450 1534	 940 944	 762 592 747 347 251 143 213 302

	

7	 486	 579 981 629 598	 553	 809 1006	 788 557	 560 353 613 389 180	 62	 83 116

	

8	 .284	 288 498 671 307	 388	 379	 493 269 241	 296 273 361 356 149	 38	 32	 36

	

9	 207	 152 202 334 240	 172	 224	 18.4	 100 113	 118 142 186 133 113	 33	 15	 14

	

10	 186	 114 118 147	 88	 161	 76	 115	
.
36	 43	 64	 76 102	 77	 45	 20	 11	 8

	

11	 108	 81	 84	 68	 47	 60	 54	 60	 19	 21	 30	 38	 55	 24	 19	 8	 4	 6

	

12	 98	 41	 61	 37	 23	 34	 34	 42	 11	 12	 17	 22	 29	 13	 .7	 3	 2	 2

	

13	 80	 39	 48	 39	 18	 21	 19	 28	 5	 11	 14	 12	 10	 9	 4	 3	 1	 1

AGE	 1980 1981 1982

	

4	 118	 6i 327
5 • 280 118 187

	

6	 289 218 143.

	

7	 172 191 251

	

8	 47 105 167

	

9	 12	 29 118

	

.10	 5	 7	 19

	

11	 2	 3	 3.

	

2	 2	 2	 2

	

13 , 	 1	 1	 1

VERGE WEIGHT	 (1(G)

	

AGE I	 1962	 1963	 1964 1965	 1966	 1967	 1968	 1969. 	 1970	 1971	 1972	 1973	 1974	 1975  1976

	

4	 0.555	 0.55	 0.55	 0.55	 0.55	 0.55	 0.55	 0.55	 0.55	 0.55	 0.55	 0.55	 0.55	 0.55	 0. 55

	

5	 0.88	 0.88	 0.88	 0.88	 0.88	 0.88	 0088	 0.88	 0.88	 0.88	 0.88	 0.88	 0.88	 0.88	 0.88

	

6	 1.23	 1.23	 1.23	 1.23	 1.23	 1.23	 1.23	 1.23	 .1.23	 1.23	 1.23	 1.23	 1.23	 1.23	 1.23

	

7	 1.66	 1.66	 1.66	 1.66	 1.`66	 1.66	 1.66	 1.66	 1.66	 1.66	 1.66	 1.66	 1.66	 1.66	 1.66

	

8	 ',1',1 1'?	 ' 1'	
P) j-)') 1^'	 11^	 ' 1',	 ' 1''	 ) 1^	 ' 1"'	 ')1i	 ' 1'S'	 ) 1'•'	 ' 1"'	 -) 1')ae . a.	 a...	 o..	 e. 4	 d..	 ^..	 a.	 ^:. 0	 a..	 d..	 a.	 a..	 e..	 £$I 	 £..	 s.	 £. *	 e^	 L i s.

	9	 2.64	 2.64	 2.64	 2.64	 2.64	 2.64	 2.64	 2.64	 2.64	 2.64	 2.64	 21.64	 2.64	 2.64	 2.64

	

10	 3.18	 3.18	 3.18	 3.18	 3.18	 3.18	 3.18	 3.18	 .3.18	 3.18	 3.18	 3.18	 3.18	 3.18	 3.18

	

11	 3.76	 3.76	
.
3.76	 3.76	 3.76	 3.76	 3.76	 3.76	 3.76	 3.76	 3.76	 3.76	 3.76	 3.76	 3.76

	

12	 4.15	 4.15	 4.15	 4.15	 4.15	 4.15	 4.15	 4.15	 4.15	 4.15	 4..15	 4.15	 4.15	 4.15	 4.15

	

13	 6.46	 6..06	 6.06	 6.06	 6.06	 6.06	 6.06	 6.06	 6.06	 6.06	 6.06	 6.06	 6.06	 6.06	 6.06

	

AGE I	 1977	 1978	 1979	 1980	 1981	 1982.
	4	 0.77 0470. 0.74 0.77 0.77 0.84

	

5	 1.02 0.99 1.12 1.16 1.15 1.21

	

6	 1.73 1.59 1.68 1.72 1.63 1.77

	

7	 2.51 2.53 2.49 2.39 2.21 2.10

	

8	 3.29 3.40 3.60 3.58 2.87 2.67

	

9	 3.99 4.26 4.46 5.03 3.82 3.09

	

10	 4.81 4.75 5.31 5.59 5.31 1.18

	

11	 5.61 5.51 5.86 6.73 6.34 6.23

	

12	 6.48 7.32 7.18 7.89 7.12 7.20

	

13	 8. 05 8.25 9.42 8.73 7.48 8.05



0.0
0 60
8 X86

16 35
33.07
11 32
2 51
0,91
0 X72
0.52
028
013
0.16
0.14
0.05
003
003
003

0.0
0.35
1 .55

13.04
19.12
18.41
2.62
0.83
0.56
0.32
0.32
0.12
0.05
0.05
0.01
0.03

-9-

Table 5. Mean number of cod per standard tow from research vessel surveys in
Division 2J.

Age
Gadus 3	 Ga

1977
us 15.
1978

Gadus  29
1979

Gadus 44
1980

Gadus 58
1981

Gadus 71
1982

1	 0.0
2	 3.79
3	 10.95
4	 33.03
5	 15.11
6	 3.32
7	 1.54
8	 1.39
9	 1.09

10	 0.60.
11	 0.23
12	 0.11
13	 0.05
14	 0.03
15	 0.02
16	 0.0
17	 0.0
18	 0.0
19	 0.0
20	 0.0

>20	 0.02

	

0.38	 0.0	 1.20

	

1.66	 4.70	 3.50

	

1.41	 3.31	 20.67.

	

4.81	 2.59	 7.27

	

21.87	 4.77	 5.06

	

22.33	 19.22	 4.84.

	

13.25	 17.21	 14.99

	

1.92	 10.88	 13.18

	

0.56 •	 2.25	 8.95

	

0.40	 0.57	 1.50

	

0.26	 0.09	 0.40

	

0.31	 0.16	 0.19

	

0.10	 0.17	 0.11

	

0.05	 0.08	 0.15

	

0.06	 0.08	 0.01

	

0.02	 0.05	 0.02

	

0.0	 0.02	 0.02

	

0.0	 0.01	 0.02

	

0.02	 -	 00.0
0.01 .
0.02.

Total	 71.33	 75.70	 57.38	 69.33	 66.15	 82.12

Upper
limit	 106.00	 104 .10	 91 .88	 93.31	 114.18	 10595

Lower
limit 	 36.66	 47.30	 22.88	 45.36	 18.12	 58.30

Table 6. Mean number of cod per standard tow from research vessel surveys in
Division 3K

Age
Gadus 29

1979
Gadus 44

1980
Gadus 58&59

1981
Gadus 72

1982
Gadus 15

1978

	

0.0
	

0.22.	 0.01	 0.28

	

0.15
	

1 .24
	

1.51	 2.18

	

2.54
	

1 .69
	

6.22	 2.10

	

17.31
	

2.44
	

3.90	 5.99

	

28.48
	

13.73
	

4.25	 5.90

	

16.94
	

15.00
	

14.19	 3.31

	

4.35
	

3.24
	

10.26	 6.98

	

2.18
	

1.57
	

3.19	 6.80

	

0.53
	

0.58
	

0.58	 1.97

	

0.46
	

0.39
	

0.27	 0.77

	

0.31
	

0.03
	

0.22	 0.20

	

0.07
	

0.24
	

0.23	 0.09

	

0.05
	

0.08
	

0.07	 0.07

	

0.14
	

0.17
	

0.14	 0.15

	

73.50	 40.61
	

45.02	 36.80

126 e26	 54.54
	

59.86	 44.87

	

2074. 	 26.68
	

30.18	 28.73

1	 0.0
2	 0.31
3	 3.23
4	 14.11
5	 17.20
6	 7.89
7	 2.52
8	 1.18
9	 0.73
10	 0.57
11	 0.04
12	 0.12
13	 0.04
13+	 0.04

Total	 47.99

Upper
limit
	

70.75

Lower
l i mi t
	

25.22.
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Tabl e 7	 Mean number of cod per standard tow from research surveys in Da vison
3L

1971 ` 1972 1973 1974 1975 1976 1 977 1978 1979 1980 1981 1982

1

2
3
4
5
6
7
8
9

10

i1

12
13+

Total

Upperlimit

	G12'	 0®0	 0.0

	

7.81	 1.54	 3.77

	

22 .07	 5.55 12.93

	

6.99	 15.19	 7.33

	4.58	 1 .2 3	 3.89

	

1.62	 1.23	 .54

	

1 .70	 .53	 .41
	.61	 .59	 .28

	

46	 .31	 .28

	

049	 .24	 •	 .15.

	

18	 .08	 .12

	

.24	 ©06	 .17

	

1 .17	 .31	 .41

	

.16	 0.0	 0.0

	

.51	 1 .56	 2.07

	

5.77	 3.46 18.25

	

8.20	 4.95	 9.39

	

5.82	 2.64	 3,76

	

2 .38	 2.11	 2 .63
	.57	 1.78	 1.47

	

.24	 0.29	 0.70

	

..17	 0.16	 0.12

	

.09	 0.05 • 0.03
	. 04	 0.08	 0.03

	

.07	 0.02	 0.06.

	

.12	 0.20  • 0.09

	

0.0	 0.0	 .06 0.09	 .24

	

0.91	 0.07	 .08 1.94	 .67

	

4.13	 3035	 ®84 0.90 1.2.22

	

5.94	 6.26 9.16 3.48 9.79

	

4.61	 4 .98 13.89 10.65 8©72

	

2.15	 322 6.48 8.6014 91

	

0.64	 1.45 1 .53 2.17 15.20

	

0.66	 0.47	 .46 0.79 4.05

	

0.44	 0.40	 .12 0©16 1.05

	

0..15	 0.23	 .19 0.07	 .35

	

0.10	 0.17	 .08 0.12	 10

	

0.06	 0 12	 .04 0.07	 .10

	

0.16	 0.17	 .18 0.15	 .10

.03
1.72
1 l® 56
9.25
2.34
2.96
4.15
3.08
.93
.20

007

©05
26

48.04 26.86 3028 24.14 17.38 38.58 19.9.5 20.89 33.12 29.20 67 49 26 59

101.26 36.85 70.83 59.78. 26.94 57.57 26.06 31.15 42.38 34.73 207.49 34.11

Lower

limit	 5.08 16.91	 ®10.18 .il e51. 7.89 19.67 13.85 10.63 23.87 23.67 = 72..5019007

# sets 57	 38	 29	 70	 55	 64	 102	 94	 141	 115 • . 78	 103



2J

0.278

0.160

0.000

P ivi sion	 [	 . In power.

U -

Table 8. Analysis of vari ance and regression coefficients from the regressi on
of in catch rate for cod in Di. vi: s i. ons 2J.3KL usingng years l9627979 0

:E DRESS I OH OF • MULL I F'L: I C

MUL T IF'LE: F, , , , • , e  ̂• Q , a o ^ b
MU`LT I F• LE F: SCUc REB e , • • , O , 5,88

c^•^AL'r S I S OF VHF: I ANC

SOUF:CE OF
	 S

VARIA T.I OH 	 hF	 S

T I VE: MOI'EL.

MS OF .
UAF:E S

M E N
S0U AF:FS F— V A L U E"

    

3 E 0	 2.553E0I NTE:F:CE:F'T

	

REGRESSION	 . 28	 4. • 08E2
T 'Y° F^ E	 • 	 19 E 1
T?F' E	 2	 1,94E2
T ^i 

F. E	 2	 2 a IG 4 8 E• 1
T `r•F`E 	 4	 17	 2 .53E2

1,61 0E 1
2,030E1
2.588 E: 1
I.174E1
14266E1

84.12
106541
135..826
61.614
66.473

F: 'E S t UALS 166 •	 3

TOTA L . CY B

1 , 05E'i
F.

55.2

89E2

country/Gear 	 In_power

Can-N	 OTB-4	 -0.390

Can ®N	 OT B- 5	 0.000

ESP	 OTB-6	 0 256

PRT	 OTB-6	 0.348

PRT	 OTB-7	 0.678

Month	 In power

July
Aug.	 -0065.3
Sept.
Oct.

Nov.	 -0.593

Dec,	 -0.438

June	 -0.435

May	 -0.20.3.

J an.
Feb.	 0.000.
Mar.
April



I NTEF:CEF'T

F:E G R E S S I 0 N
T  F 
T  F, E

T ^T F E

TYPE

I

3
4

F: E S I Li U L S

TOT AL

— 12

Table 9. Analysis of variance and regression coefficients from the regression
of In catch rate for cod in Di visions 2J3KL using years 197982©

F:E G F: E S S I O	 OF CULT I F L I C+ T I'y'E MO LiE:L.

MULTIPLE	 4 Q 0 • • s s . 0. 749
MULTIPLE F: SC?U F:EL' $ , , o e 0 . 56 1

( N, L'Y' S I S OF VAF: I A NCE

S QUF:CE: OF
V{ F:IATI0N

SUMS OF
Ls F
	

SQUAF:ES

I.464E0

	

14	 5,790E1

	

3	 1,450E1

	

6	 2,104E1
9.134E0

	

3	 1, 970E 1

	

198	 4,523E1

	

213	 1,046E 2

M E N

S 0 U A F:ES

1,464E0

4. 1 35 E 0.
4,832E0
3,50 7E 0
4 • 567E0
6,566E0

2,284E1

F—VLUE

18. 103
21 .1;5
15. 352
19.992
28.744

Country/Gear..	 In power 

PRT	 OTB-7
	

0.434

PRT	 OTB-6
	 -0.265

CAN ^N OTB®4	 -0.031

CAN ®N OTB.- S
	

0.000
	

Oct.	 -0.641

Novo	 -0 480
Division	 In powe r 

May	 O m 458
3L	 -0 80 2

Deco	 -0.212
3K	 0.54 8

Jana
2J	 0 000	 Feb

Ma r.	 0.000
Ap ro

Month

July
Aug.
Sept.

J une

 

In power

L008

-0.799
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Table 10. Catch rate in
1979-82, using 1979 as r
catch which was used for

ex series for cod in Divisions 2J3KL for 1962-79 and
ference in. both series. The proportion of the total
the analysis in each year is indicated.

T+rTAL	 CATCH FATE IUT'EX
C A TCH	 PROP,	 MEAN	 S,E,	 EFFOF:T

1962	 548752	 0.344	 2.054	 0.160	 244708
1963	 49904	 0.386	 2.113	 0,159	 236578
1964	 60 5.95	 0.321	 1.949	 0.143	 309661
1965	 55 654	 0.289	 1.687	 0.123	 329451
1966	 522307	 0.313	 1.761	 0.124	 296619
1967	 610535	 0.338	 1.945	 0.132	 313936
1968	 807470	 0.273	 1.840	 0.123	 438923
1969	 748433	 04242	 14527	 0.104	 490290
1970. 	 516213	 0.242	 1.31.9	 0.091	 391265
1971	 432496-	 0,.266	 1.074	 0.074	 402588
1972	 458170	 0.145	 0.961	 0.068	 476761
1973	 354509	 0.197	 0.953	 0.070	 371848
1974	 372650	 0.221	 1.084	 0.082	 343894
1975	 28'508	 0.156	 1.120	 0.081	 256640
j.9?6	 214220	 0,x74	 0.905	 0.074	 236818
1977	 172720	 0.131	 0.550	 0.040	 314310
1978	 13?559	 0.142	 0.495	 0.039	 279654
1979	 16.891	 0.215	 1.000	 0.000	 166891

TOTAL	 CATCH RATE	 IHIEf
IEAR	 CATCH	 PROF,	 MEAN	 S,E,	 EFFORT

6891
578?
0688
7962

1979. 1
1980 1
1981 1
1982 2

0.184 1.000 0.000 166891
0.'31 1 	 3 0.1"7 141841
0.324 1.308 0,125 122.877
0.303 1.346 0.124 169363

Table 11. Hi, storica l pa
years shown i n the last

vial selection for 1975-80. The average for these
column, was used for cohort analysis.

PARTIAL SELECTION

AGE	 ! 1 75 1976 1977 1978
4	 ! 0.13 0.31 0.26 0.12
5	 ! 0 1.36 0.51 0.73 0.38
6	 ! 0,65 0.73 0.79 0.83
7	 ! 0.80 0.88 0.78 1.00

1979 1980

0.07 0.28 0.20
0.34.0.42 0.46
0.40 0.72 0.69
0.75 0.63 0.81

Table 12. Results from regression analyses of mid year exploitable biomass
versus catch rate index for cod in Divisions 2J3KL. Years 1962-1982, excluding
1974-1976, were used in the regression.

F
1982

0.20
	

0.225
	

0.25

0,78
	

0.80
	

0.79

intercept
	

384
	

97
	

-133

slope
	 6455

	
6545
	

6617

1980 residual
	

-1393	 -1713	 -1969
1981 residual
	

1033
	

286	 -312
1982 residual
	

1989
	

926	 76



AGE I 1975 1976

4
5.
6
7
8
9

10
11
12
13

4719 4739
3467 "70
2570 1380
1796	 881
1042	 560

1977 1978 1979 1980

3971 3591 3891 1922
1439 2773 2787 3076
415 759 1912 1936
182 211 428 1292
99 93 97 246
82 47 47 47
40 38 25 26
16 15 21 13

7 6 8 12
7 3 3 5

6258 7534 9220 8575
"288 3943 5329 6653
849. 1170 2542 3577
433 411 629 1640
251 201 201 348

1981	 1982

	

2630	 8193

	

1467	 2095

	

2265	 109.4

	

1324	 1657

	

902	 911

	

159	 644.

	

28	 104

	

17.	 16

	

9	 11

	

8	 5

8808 14731
6178	 6538
4711	 4443
2446	 3348
1122	 1691

	

1252	 2470

	

896	 890

	

774	 500

	

754	 320

	

605	 265

	

231	 .174

	

121	 69

	

47	 30

	

22	 16

	

15	 6

4+	 I

J-t-	 ^.

6+	 I
7+	 0
OF	 ^.

14

Tabl e 13. Results from cohort analysis for cod in Divisions 2J3KL using a fishing
mortality of 0.225 in 1982 for fully recruited ages.

Population numbers (x l 0 5 )

AGE
----+
4	 5440
5	 6794
6	 3679
7	 1927
8	 1059
9	 719

10	 582
11	 393
12	 292
13	 277

4+ I 21143
5+ I 15723
6+	 8929
7+	 5250
8+	 3323

1963 1964 1965 1966

5779 5059 6848 8167
4196 4486 3901 5353
4967 2900 3164 2781
2469 3018 1840 1998
1138 1498 1583 938
610 671 776 689
401 362 367 333
309 225 189 167
224 179 109 94
150 146 92 55

20244 18546 18868 20575
14465 13486 12020 12408
10269 9000 8119 7054
530# 6100 4956 4?73
2832 3082 3115 2276

1967	 1968	 1969	 1970	 1971	 1972	 1973 1974.

	

9453	 6703	 5781	 5360	 5894	 4763	 2084 1247

	

6087	 6865	 4659	 4389	 3871	 4202	 3177 1338

	

3531	 4070	 3820	 2942	 2894	 2336	 2385 1746

	

1705	 2011	 2020	 1740	 1558	 1515	 1223 1417

	

1094	 896	 915	 744	 711	 .772	 734	 682

	

490	 545	 390	 303	 366	 364	 364	 354

	

347	 245	 243	 153	 157	 197	 191	 170

	

193	 139	 132	 95	 93	 90	 103	 88

	

94	 104	 65	 54	 61	 57	 46	 50
56	 47	 54	 15	 34	 39	 31	 18

22849 21624 18080. 15794 15639 14334 10340 7110

	

13597	 14921	 12299	 10434	 9745	 9571	 8255 5863

	

.7510	 8056	 7639	 6046	 5874	 5370	 .5078 4525

	

3979	 3986	 3819	 3103	 1 980	 3434	 2693 2778

	

2274	 1975	 1799	 1.364	 1422	 1519	 1470 1361

1962.

Population biomass (mid-year) (0.0 tons)

1969	 1970	 1 97 1 . 1972 1973 1974

2779	 2516	 2750	 2154	 926	 584
3287 .3159	 2674	 2823 2104	 907
3253	 2678	 2621	 2115 2287 1453
121	 1909	 1858	 1789 1537 1584

1173	 1129	 1099	 1151 1104	 884
669	 586	 720	 709 672 573
502	 383	 383	 462 423 303
328	 289	 276	 247	 277	 180
140	 180	 204	 178	 125	 121
204	 66	 153	 170	 133	 66

14457 • 12894 12738 11798 9589 6655
11678 10378	 9988	 9643 8663 6071
8391	 7219	 7314	 6820 6559 5164
5138	 4541	 4694	 4705 4272 3711.
3017 2632 2835 2917 2735 2127

AGE	 1975 1976 1977 1978 1979 1980 1981

4 583 1050 2569 ?"1 2566 1"97 1800
5 597 548 1084 2"93 2616 3074 1459

633 387 522 919 2658 2771 3175
7 776 313 332 371 818 2595 2437
8 733 331 230 "9 249 713 2201
9 355 240 227 148 158 184 494

10 207 115 121 135 97 117 114
11 109 59 56 61 92 73 86
12 53 46 31 31 .47 75 50
13 52 22 39 19 19 35 48

4+	 4097 3111 5211 6425 9320 10932 11863
5+	 3514 2061 2,642 4204 6754 9635 10063
6+.	 2917 1513 1558 1912 4138 6561 8605
7+	 2284 1127 1036 993 1480 3791 5430
8+	 1508 814 704 622 662 1196 2993

aGE	 i	 1962 1963 1964 1965 1966 1967 1968

4^ 2630 2808 2450 3339 3892 4400 3091
5 5133 3087 3332 2912 3853 4410 4571
6 3732 4812 2866 3119 2705 3321 3600
7 2487 3226 3692 222'' 2492 2087 ?310
8 1725 1875 2326 2279 1462 1671 1290
9 1438 1254 1330 1382 1317 934 988

10 1371 970 847 808 816 722 .582
11 • 1131 895 601 511 479 540 364
12 885 757 542 328 303 281 316
13 1276 705 .654 378 248 240 195

4+	 1	 21808 20390 18.641 17278 17567 18605 17306
5+	 i	 19178 17581 16191 13940 13675 14205 14216
6+	 l	 14045 14494 12859 11027 9821 9795 9644
7+	 {	 10313 9683 9993 7908 7116 6474 6045
8+	 I	 7826 6457 6301 5686 4625 4387 3735

1982

6104
2186
1630
2892
1982
1621
353

83
64
36

16951
10847
8661
7030
4138



0.076 0.126
0.260 0.216
0.587 0.43.6
0.799 0.694
0.906 0.510
0.736 0.454
0.738 0.301
0.6917 0.249
1.270 0.256
0.830 0.469

0♦139
0.305
0.447
0.503
0.469
0.418
0.3664
0. 0288
0.246
0.435

0.205
0.366
0.447
0.525
0.551
0.443
0.444
0.460
0.400
0.500

0.243
0.399
0.321.
0.3.84
0.530
0.564
0.578
0.521.
0.741
0.545

0.130 0.142
0.347 0.385
0.640 0.684
0.650 0.845
0.880 1.049
0.`870 1.008
1.092 1.210
1.174 0.842
1.012 1.037
0.915 1.055.

•5

Table 13 continued

ISHING MORTALIT't

AGE
_----.+

4
5
6
7
8
9

10
11
12
13
AGE

4
5
6
7
8
9

10
11
12
13

0.056 0.053 0.060 0.046 0.094 0.0
0.113 0.170 0.149 0.1.38 0.216 0.2
0.199 0.298 0.255 0.260 0.289 0.3
0.327 0.300 0.445 0.474 0.402 0.4
0.352 0.328 0.458 0.632 0.449 0.4
0.383 0.322 0.404.0.646 0.486 0,4
0.435 0.377 0.447 0.585 0.346 0.7
0.362 0.343 0.531 0.505 0.372 0.4
0.464 0.226 0.471 0.473 0.317 0.5
0.380 0.335 0.445 0,625 0.440 0.5

1976 1977 1978 1979 1980 1
0.340 0.159 0.053 0.035 0.070 0.
0.562 0.440.4.1.72 0.164 0.106 0.
0.810 0.479 0.372 0.192 0.180 0.
0.971 0.473 0.572 0.356 0.159 0.
0.97.0 0.550 0.480 0.525 0.237 0.
1.271 0.585 0.437 0.399 0.330 0.
1.270 0.809 0.392 0.441 0.240 0.
1.236 0.812 0.363 0.385 0.186 0.
0.636 0.637 0.482 0.311 0.212 0.
1.120 0.615 0.445 0.470.0.250 0.

8 0.164
2 0.386
3 0.500
4 0.588
7 0.631
1 0.606
9 0.419
1 0.564
7 0.451
0 0.590
81  198
28 0.045
93 0.104
12 0.155
74 0.182
38 0.225
26 0.225
27 0.225
22 0.225
86 0.225.
J ;

.1962 f963 1964 1961 1966 197 1968 	 1969 1970 1971 1972 1973	 1974	 1975



1977	 1978	 1979	 1980	 1981	 1982
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1977.	 1978	 1979	 •	 1980	 1981	 1982

Fig. 1. Abundance (A) and Biomass (B) estimates with their associated confidence limits
for cod from research surveys . in Div. 2J.
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Fig. 2. Abundance (A) and Bi +amass (B) estimates with their associated confidence
limits for cod from research • urveys in Division 3K.
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1977
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1919
	

1980
	

1981
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Year

0
x

z
(B)

1977	 1978	 1979	 1980	 1981	 1982

Fig.	 3 Biornass (A) and abundance estimates (B) along
with their associated confidence limits from
research surveys in Division 3L
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1961

Fig 4	 Catch rate index with a p roximate 90% confidence interval for cod in
Divisions 2J3KLo
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