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Year-class size

Consideration by STACFIS of catch rates of 3-year-old cod by Soviet,
French and Canadian research vessels led to the conclusion that the 1976 and
1977 year-classes were apparently very poor. These two year-classes were
each assigned a stock size of 125 million individuals at age 4 roughly
equivalent to the size of the 1970 year-class at the same age.

The table below shows projections of catch and spawning biomass to
1987 with inputs as before except that the size of the 1976 year-class at
age 4 is 125 million instead of 200 million and that of the 1977 year-class
125 million instead of 500 million.

Cod in Div. 2J+3KL: projections of catch and spawning biomass
(000 tons) for 1980-87 at three levels of fishing mortality.

(Spawning biomass based on age-group 7 and older.)

F=0.10 
	

F =0.16	 F=0.20 
Year	 Catch	 Spawning	 Catch	 Spawning	 Catch	 Spawning

	

biomass	 biomass	 biomass

1980	 180	 800	 180	 800	 180	 800
1981	 130	 1300	 200	 1300	 250	 1300
1982	 160	 1800	 230	 1700	 280	 1600
1983	 180	 1800	 260	 1600	 300	 1500
1984	 200	 1800	 280	 1500	 320	 1400
1985	 230	 2100	 310	 1800	 350	 1600
1986	 260	 2500	 350	 2100	 390	 1900
1987	 280	 2800	 370	 2300	 420	 2100
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Introduction

Average annual catches of cod from this area were at least 200 thousand tons in the period 1800-1950
(Lear, pers. comm.). In the early 1960's catches increased markedly and a record catch of about 800
thousand tons was reported for 1968. Catch regulation was introduced in 1973. Catches and TACs for the
1970's were as follows:
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1970	 1971	 1972	 1973

Catch (000 tons)	 520	 430	 460	 350

TAC (000 tons)	 670

To aid in the assessment of the status of this stock in 1979, a cohort analysis was completed using
biological sampling and statistical data available for the period 1962-79.

Recent catches

In the 5-year periods beginning 1955, 1960, 1965, 1970 and 1975, average catches of cod were as
follows:

Div.	 55-59	 60-64	 65-69	 70-74	 75-79	 Average

2J	 37	 217	 309	 139	 42	 149
3K	 91	 112	 108	 132	 78	 104

3L	 149	 171	 232	 156	 74	 156
TOTAL	 277	 500	 649	 427	 194	 409

The increase in catches in the 1960's was largely the result of increased fishing effort since catch
rates (as given by Gavaris, 1980) show little trend over the period 1959-68 (Table 1). The largest
increases in landings were from the northern part of the area, Division 2J, where average landings in the
period 1965-69 were an order of magnitude larger than in the period 1955-59.

From Table 2 it is clear that the proportion of landings taken in the first two quarters of the year
has increased in all three Divisions since 1955 as the large pre-spawning, spawning and post-spawning
concentrations were discovered and exploited.

Age Composition of catches, 1962-79

Age compositions by year for the period 1962-78 were taken from ICNAF Res. Doc. 77/VI/26 and NAFO SCR
Doc. 80/VI/63. Sampling data for 1979 listed in Tables 3-5 were used to derive the age composition for
1979 shown in Table 6. Cod of year-classes 1972-75 (ages 4-7) comprised 92% of the catch, with the 1974
and 1973 year-classes dominant.



•

- 2-

Cohort Analysis

Weights-at-age used in,the analysis are shown in Table 7. The substantial difference between the
values for 1977 (and after) and years prior has been .noted previously (ICNAF Res. Doc. 78/VI/66).

The catch in numbers (x10 -5 ), fishing mortalities and population numbers (x10 -5 ) are shown in Tables
9 and 10 for an illustrative cohort run with maximum fishing mortality in 1979 of 0.20.

From a comparison in Table 11 of the number of 3-year-old cod taken per one-hour-tow by Soviet
research vessels (SCS Doc. 80/VI/18) and the number of 4-year-old cod of the same year-classes estimated
in the cohort run, for year-classes 1959-1972, the number of 4-year-olds in the stock, in millions is
about 8-10 times the number of specimens per hour tow in the survey. One might estimate the size of
certain year-classes as follows:

Year-class	 Catch from	 Population	 Population from
surveys	 from surveys	 cohort run

1973 65 520-650 502
1974 68 544-680 518
1955 8 64-80 418

From the comparison with the Soviet research surveys, the cohort run presneted may include estimates of
the 1973 and 1974 year-classes which are rather pessimistic and an estimate of the 1975 year-class which
is outrageously optimistic.

The percentage distribution of fishing mortality with age for the years 1972-79 is shown in Table 12.
It would appear that the pattern of fishing mortality in 1979 in the cohort run is within the bounds
outlined in the recent past.

The results of the cohort run with respect to all age groups combined are shown in Table 13. The
percentage discrepancy between the catches calculated by the summation of products of number and average
weight at age and the reported catches varies from-12 to 15 but with all but 2 of the 18 comparisons less
than 10%. There appears to be no trend and the average percentage discrepancy is about 0.4%. Regression
parameters of fishing mortality with effort and biomass and CPUE are shown in Table 13. The 1974, 1975
and 1976 points appear to be anomalous and were excluded from the regressions. The regressions were used
to estimate for 1979 the fishing mortality on ages 4-13 and the biomass. The values predicted in each
case would suggest that the fishing mortality in the cohort run may be somewhat optimistic.

Yield Per Recruit

Table 14 indicates that the yield per recruit using the average weights and partial selection applied
in 1979 is maximal at about F = 0.32, if ages 4-20 are considered. The corresponding F0.1 = 0.17. The
values of Fmax and F0.1 vary somewhat depending on the input.

Projection of Catches

For 1980, the 1976 year-class was considered to be poor with a strength of 200 million fish at age 4.
If 180 thousand tons were taken in 1980, and assuming the same recruitment pattern and average weights in
1980 as in 1979, the fishing mortality in 1980 is projected to be somewhat less than in 1979 (Table 15).

For 1981 and after, the population size of the 4-year-olds was assigned an average value of 500
million. The average weights and partial recruitment pattern used for 1979 were used in the projections
(Table 16). Three series of projections were made at constant F values of 0.20, 0.16 and 0.10 for the
years 1981-87. The probable error in the projected catches and biomasses increased with the length of
time between the year when making the projection and the year for which the projection is made. It is
noted with particular emphasis that the average-weights-at-age are likely to decrease if the stock numbers
increase as projected. In the period 1962-79, the highest biomass, that of 1962, was estimated to be about
3,000 thousand tons, with average weights-at-age considerably lower than those applying in 1977-79.

Other Survey Results

The Soviet young fish survey results can be construed to imply that the 73 and 74 year-classes were
reasonably well estimated by the cohort run but that the 1975 year-class was overestimated by it Results
of Canadian research vessel surveys for this area are shoWn in Tables 17, 18 and 19. For year-class 73-76
the results are:
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Year-class	 Catch per tow at age 3	 Catch per tow at age 4
2J	 3K	 3L
	

2J	 3K	 3L
......■••••••••■•■	

1973 18.3 26.3 5.9
1974 8.7 4.1 16.4 14.1 6.3
1975 8.9 3.2 3.4 12.8 17.3 9.2
1976 1.5 2.5 0.8

From these results it might be concluded that the 1975 year-class was about as strong as that of 1974, and
that the 1976 year-class was poor.

Conclusion

A cohort run incorporating a maximum fishing mortality of 0.20 in 1979 is not entirely incompatible
with commercial catch rate and effort data nor with research vessel results.
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Table 1. Nominal catches of cod from Divisions 2J, 3K and 3L for the years 1956-79.
The standard CPUE (Gavaris 1980) and implied effort is included in the period 1962-
1979.

YEAR	 2J	 3K	 3L
	

2J3KL	 CPUE	 EFFORT
1955	 25076	 81005	 157837
1956	 34105	 79386	 187044
1957	 31183	 83360	 161190
1958	 37677	 73515	 105897
1959	 57000	 139267	 133307
1960	 141033	 92125	 160419
1961	 260690	 91733	 145655
1962	 250265	 88370	 164117
1963	 215583	 125087	 159234
1964	 215476	 160465	 227644
1965	 286316	 74848	 191490
1966	 247181	 91051	 184075
1967	 245198	 103394	 261943
1968	 373638	 161534	 272298
1969	 391775	 107874	 248784
1970	 210994	 96589	 208630
1971	 154495	 81812	 196189
1972	 150942	 147334	 159893
1973	 57727	 172951	 123831
1974	 121266	 159954	 91430
1975	 81988	 128385	 77135
1976	 34636	 101190	 78394
1977	 43632	 56645	 72443
1978	 28866	 43023	 66670
1979	 23132	 63181	 73647

263918
300535
275733
217089
329574
393577
498078
502752	 1.920	 262
499904	 2.015	 248
603585	 1.937	 312
552654	 1.650	 335
522307	 1.792	 291
610535	 1.846	 331
807470	 1.861	 434
748433	 1.577	 475
516213	 1.388	 372
432496	 1.160	 373
458170	 1.035	 443
354509	 0.923	 384
372650	 1.036	 360
287508	 0.934	 308
214220	 0.894	 240
172720	 0.543	 318
138559	 0.479	 289
159960	 0.998	 160
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• Table 2	 Percentages of the nominal catches of cod taken
by quarter in three selected periods

1955-1957

2J	 3K
	

3L
	

2J3KL

Quarter 1	 1	 1

Quarter 2	 56	 86	 239	 175

Quarter 3	 476	 676	 667	 641

Quarter 4	 468	 238	 93	 183

Total	 1000	 1000	 1000	 1000

1965-1967

Quarter 1	 361	 66	 39	 195

Quarter 2	 375	 194	 370	 345

Quarter 3	 133	 392	 477	 302

Quarter 4	 131	 348	 114	 158

Total	 1000	 1000	 1000	 1000

1975-1977

Quarter 1	 672	 432	 160	 400

Quarter 2	 51	 193	 360	 214

Quarter 3	 129	 264	 366	 268

Quarter 4	 148	 111	 114	 118

Total	 1000	 1000	 1000	 1000

Table 3. Sampling data obtained from the commercial fishery
in Division 3K in 1979 by Canadian observers. A. length
measurements. B. age determinations.

1137

Inshore	
OT

A.	 Month	 Can N	 Can N	 Cuba	 FRG	 GDR	 Pol.	 Port.	 USSR	 UK

Jan.	 1399
Feb.	 4661	 3580	 8143	 2431	 1033
Mar.	 1470	 5970 10096	 2906	 4497

Apr.	 3020	 3277	 1771	 1230
May	 548
June	 162

July	 12,394
Aug:
Sept.	 2351

Oct.	 413
Nov.	 882
Dec.	 2160

	
2615

B.
Qtr.

1	 486	 191	 166	 76	 154	 411
2	 396	 23	 177	 14	 50
3	 2313
4	 73	 110
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Table 4. Sampling data obtained from the commercial fishery
in Division 2J by Canadian observers. A. length measurements.
B. age determinations.

Inshore
A.	 Month	 Can N

OT 
Can N	 Cuba	 FRG	 GDR	 Pol.	 Port.	 UK

  

Jan.	 461	 3584	 4887	 1510
Feb.	 2573	 1716	 3058	 3613
Mar.	 3238	 459	 2441 •	 815

Apr.	 195
May	 445	 1137
June	 424

July	 1902
Aug.	 5257
Sept.

2288
1367

Qtr.

1	 336	 303	 12	 215	 502	 204
2	 127

	
14	 50

3	 510
4
	

124

Table 5. Sampling data obtained from the commercial fishery
in Division 3L by Canadian observers. A. length measurements.
B. age determinations.

Month
Inshore OT GN OT 'PT OT

Can N Can N France GDR	 Pol.	 Port. Port. Spain Spain UK

Jan.
Feb.
Mar.	 3247

	
2673	 1187

Apr.	 2916
May	 1508	 5604
June	 11081	 1161	 1000

July	 8402	 3432
Aug.	 983	 1106
Sept.	 4331

Oct.	 1221
Nov.	 2190	 4655	 1481
Dec.	 2071	 1389	 1502

691
379

15795	 3765

11405	 15494
9687

1598	 1537
390

Qtr.

1	 338	 66	 53
2	 484	 135	 356	 39
3	 1550*	 411	 1324*	 667
4	 454*	 419	 98	 161	 133	 95

*inshre quarters

Oct.
Nov.
Dec.

B.
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Table 6. Catch at age data for the commercial cod catch from 2J3KL in 1979

OFFSHORE

Total
Offshore

Age	 Can	 Cuba	 GDR	 FRG	 Pol.	 Port.	 Sub-total	 Total O.T.
All countries

3	 120	 1	 4	 9	 134
4	 3136	 104	 71	 65	 342	 442	 4160
5	 12770	 301	 325	 246	 752	 1340	 15734
6	 10716	 313	 421	 316	 847	 1282	 13895
7	 3035	 39	 107	 115	 179	 287	 3762
8	 611	 6	 25	 39	 15	 66	 762
9	 275	 7	 10	 14	 6	 23	 335

10	 158	 3	 5	 9	 5	 15	 195
11	 95	 1	 6	 8	 7	 14	 131
12	 32	 2	 3	 4	 3	 44
13	 24	 1	 2	 2	 29
14	 7	 7
15	 1	 1	 1	 3
15+	 12	 1	 3	 16

Total	 30992	 774	 975	 822	 2161	 3483	 39207

Av.Wt.	 1.66	 1.33	 1.59	 1.79	 1.38	 1.59	 1.63

Landing 51433	 1031	 1554	 1471	 2973	 5532	 63994

	

154
	

154

	

4781
	

56	 4873

	

18083
	

413	 18496

	

15969
	

302	 16271

	

4324
	

68	 4392

	

876
	

11	 887

	

385
	

3	 388

	

224
	

1	 225

	

151
	

151

	

51
	

51

	

33
	

33

	

8
	

8

	

3
	

3

	

18
	

18

	

45060	 854	 45194

	

1.63	 2.07	 1.64

	

73547	 1766	 75313

Inshore Gears	 - Canada 
	 Total	 Grand

	

Trap	 GN	 HL	 LL	 Total
	

Offshore	 Total

3	 811	 5	 81	 61
	

958
	

154
	

1112
4 4385	 85	 823	 1081

	
6374
	

4837
	

11211
5 9187	 692	 2646	 4273

	
16798
	

18496
	

35294
6 4491 2196	 2157	 2780

	
11624
	

16271
	

27895
7 1428 279 1	 996	 1109

	
6324
	

4392
	

10716
8	 284 1644	 297	 247

	
2472
	

887
	

3359
9	 75	 656	 114	 80

	
925
	

388
	

1313
10	 35	 391	 61	 30

	
51.7
	

225
	

742
11	 17	 310	 39	 21

	
387
	

151
	

538
12	 2	 103	 16	 6

	
127
	

51
	

178
13	 56	 9	 12

	
77
	

33
	

110
14	 1	 36	 3

	
40
	

8
	

48
15	 29	 6

	
35
	

3
	

38
15+	 1	 37	 16

	
3	 57
	

18
	

75

Ttl.	 20717 9031	 7264	 9J03	 46715
	

45914	 92 629
Av.
Wt.	 1.23	 3.33	 1.85	 1.61	 1.81

	
1.64	 1.73

Landing
25540 30053 13412 15642 84647

	
75313	 159960
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Table 7. Average weights-at-age (gms) used in the cohort analysis for Div.
2J3KL cod.

1962®
Age	 1976
	

1977
	

1978
	

1979

	

4
	

550
	

770
	

700
	

740

	

5
	

880
	

1020
	

990
	

1120

	

6
	

1230
	

1730
	

1 590
	

1680

	

7
	

1660
	

2510
	

2530
	

2490

	

8
	

2120
	

3290
	

3400
	

3600

	

9
	

2640
	

3990
	

4260
	

4460

	

10
	

3180•	 4810
	

4750
	

5310

	

11
	

3760
	

5610
	

5510
	

5860

	

12
	

4150
	

6480
	

7320
	

7180

	

13
	

6060
	

8050
	

8250
	

9020
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Table 11. Comparison of population estimates of age 4 cod and catch
rates of age 3 cod from USSR surveys.

YEAR
CLASS

SURVEY
CPUE

AT AGE 3

VPA
POPULATION

AT AGE 4
CONVERSION

FACTOR

1959 51 578 11.33

1960 27 512 18.96

1961 71 687 9.68

1962 78 818 10.49

1963 95 926 9.75

1964 79 673 8.52

1965 44 579 13.16

1966 99 538 5.43

1967 84 591 7.04

1968 164 480 2.93

1969 79 214 2.71

1970 16 133 8.31

1971 16 154 9.63

1972 15 313 20.87

1973 65 502

1974 68 518

1975 8 418

AVERAGE
59-72 65 514 9.92

The average of the conversion factors is about 10, and the mean population estimate
is about 8 times as large as the mean survey CPUE.

Table 12. Partial recruitment pattern for the years 1972-79.
The average of the percentage F values for ages 7-10 is 1.00
for each year.

Age 1972 1973 1974 1975 106 1977 1978 1979

4 .42 .47 .14 .12 .26 .26 .13 .16

5 .76 .79 .40 .36 .42 .63 .44 .54

6 .92 .64 .75 .65 .69 .63 .76 .68

7 1.08 .76 .77 .82 .84 .74 .99 .86

8 1.12 1.05 1.03 1.04 .88 .85 1.08 .97

9 0.91 1.09 1.02 .97 1.18 .99 .96 1.08

10 0.89 1.13 1.20 1.16 1.10 1.38 .98 1.08

F7-10 0.48 0.50 0.84 .98 .99 .48 .29 .19
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Table 13 . Cohort results for 2J3KL Cod

Year

Ages 4-13
Population

Number	 Biomass Av Wt F
Calculated

Catch Discrepancy CPUE Effort

1962 2158 2875 1.33 .164 531 +6 1.920 262

1963 2051 2635 1.28 .196 514 +3 2.015 248

1964 1880 2472 1.31 .223 582 -4 1.937 312

1965 1907 2305 1.21 .212 582 +5 1.650 335

1966 2071 2250 1.09 .210 491 -6 1.792 291

1967 2296 2406 1.05 .223 572 -6 1.846 331

1968 2172 2360 1.09 .360 748 -7 1.861 434

1969 1817 2034 1.12 .345 708 -5 1.577 475

1970 1588 1699 1.07 .280 456 -12 1.388 372

1971 1573 1673 1.06 .287 442 +2 1.160 373

1972 1445 1593 1.10 .346 474 +3 1.035 443

1973 1049 1304 1.24 .358 387 +9 0.923 384

1974 731 1017 1.39 .498 429 +15 1.036 360

1975 517 672 1.30 .470 293 +2 0.934 308

1976 576 556 0.97 .411 215 0 0.894 240

1977 814 874 1.07 .194 172 -1 0.543 318

1978 1066 1185 1.11 .101 133 -4 0.479 289

1979 1207 1573 1.30 .087 148 -7 0.998 160

For the period 1962-77 but excluding 1974, 1975 and
1976 points

F = .000933f - 0.0673, whence Fo_131in. 1979 = •082
and r = ..91 with 11 df.

Biomass (4-13) = 1.2234 CPUE + 0.1774, whence 4-(4-13) in 1979 =

1.4 million tons.and r = .97 with 11 df.

Table 14. Yield per recruit for 2J3KL cod

Age
Av.Wt.
(kg)

Partial
Selection F Y/R

4 .74 .15 .10 .897
5 1.12 .50 .17 1.092 --F0.1
6 1.68 .625 .20 1.130
7 2.49 .80 .30 1.176
8 3.60 .90 .32 1.177 -- FMAX
9 4.46 1.00 .40 1.167

10 5.31 1.00 .50 1.141
11 5.86 1.00 .60 1.111
12 7.18 1.00 .70 1.082
13 9.02 1.00 .80 1.054
T4 8.42 1.00 .90 1.029
15 9.58 1.00 1.00 1.007
16 11.00 1.00
17 13.14 1.00
18 14.50 1.00
19 15.87 1.00
20 14.38 1.00
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(4-13) (7-13)

1981 263 2287 1319 213

1982 317 2651 1637 265

1983 357 2941 1632 305

1984 392 3189 1880 342

1985 429 3442 2133 380

1986 465 3663 2354 418

1987 493 3832 2522 448

Population
Biomass
(7-13) 

Catch
Population
Biomass
(4-13)

Population
Biomass

(7-13)

1319 137 2287 1319

1691 177 2805 1775

1741 212 3269 1920

2052 244 3692 2343

2368 279 4128 2779

2650 314 4533 3184

2874 343 4874 3525

Population Population 	 Population
Year Catch	 Biomass	 Biomass	 Catch Biomass

(4-13)

2287

2711

3066

3377

3693

3975

4200

-14-

Table 16. Projections of cod catches and population biomasses for the years
1981-87.

F = 0.20	 F = 0.16	 F = 0.10

The partial recruitment pattern and average wieghts-
at-age- were as follows:

Age	 Recruited	 Mean Weight (gms)

4 .15 740

5 .50 1120

6 .63 1680

7 .80 2490

8 90 3600

9 1.00 4460

10 1.00 5310

11 1.00 5860

12 1.00 7180

13 1.00 9020

Table	 17. Mean number of cod per standard tow from research surveys in 2J.

Age 1977 1978 1979

1

2 2.98 .60 .34

3 8.68 8.86 1.52

4 26.28 16.35 12.80

5 12.03 33.07 18.78

6 2.67 11.32 18.10

7 1.25 2.51 2.58

8 1.13 .91 .82

9 .91 .72 .55

10 .50 .52 .31

11 .18 .28 .32

12 .09 .13 .12

13 .04 .16 .05

13+ .08 .28 .09

Total 56.83 75.70 56.37

# Sets 117 53 54
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Table 18 . Mean number of cod per standard tow from research surveys in 3K

	

Age
	 1978

	
1979

1

	

2	 .31	 .15

	

3
	

3.21
	

2.54

	

4
	

14.08
	

17.31

	

5
	

17.24
	

28.49

	

6
	

7.91
	

16.94

	

7
	

2.52
	

4.35

	

8
	

1.18
	

2.18

	

9	 .73	 .53

	

10	 .57	 .46

	

11	 .04	 .31

	

12	 .12	 .07

	

13	 .04	 .05

	

13+	 .04	 .14

	

Total
	

48.00
	

73.51

No. Sets
	

70
	

69

Table -19. Mean number of cod per standard tow from research surveys in Division 3L.

	

1971	 1972	 1973	 1974	 1975	 1976	 1977	 1978	 1979

1	 .12	 0.0	 0.0	 .16	 0.08	 0.0	 0.0	 0.0	 .06
2	 7.81	 1.54	 3.77	 .51	 1.56	 2.07	 0.91	 0.07	 .08
3	 22.07	 5.55	 12.93	 5.77	 3.46	 18.26	 4.13	 3.35	 .84
4	 6.99	 15.19	 7.33	 8.20	 4.95	 9.39	 5.94	 6.26	 9.16
5	 4.58	 1.23	 3.89	 5.82	 2.64	 3.76	 4.61	 4.98	 13.89
6	 1.62	 1.23	 .54	 2.38	 2.11	 2.63	 2.15	 3.22	 6.48
7	 1.70	 .53	 .41	 .57	 1.78	 1.47	 0.64	 1.45	 1.53
8	 .61	 .59	 .28	 .24	 0.29	 0.70	 0.66	 0.47	 .46
9	 .46	 .31	 .28	 .17	 0.16	 0.12	 0.44	 0.40	 .12

10	 .49	 .24	 .15	 .09	 0.05	 0.03	 0.15	 0.23	 .19
11	 .18	 .08	 .12	 .04	 0.08	 0.03	 0.10	 0.17	 .08
12	 .24	 .06	 .17	 .07	 0.02	 0.06	 0.06	 0.12	 .04
13+	 1.17	 .31	 .41	 .12	 0.20	 0.09	 0.16	 0.17	 .18

Total	 48.04	 26.86	 30.28	 24.14	 17.38	 38.58	 19.95	 20.89	 33.12

# Sets	 57	 38	 29	 70	 55	 64	 102	 94	 141
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Year-class size 

Consideration by STACFIS of catch rates of 3-year-old cod by Soviet,
French and Canadian research vessels led to the conclusion that the 1976 and
1977 year-classes were apparently very poor. These two year-classes were
each assigned a stock size of 125 million individuals at age 4 roughly
equivalent to the size of the 1970 year-class at the same age.

The table below shows projections of catch and spawning biomass to
1987 with inputs as before except that the size of the 1976 year-class at
age 4 is 125 million instead of 200 million and that of the 1977 year-class
125 million instead of 500 million.

Cod in Div. 2J+3KL: projections of catch and spawning biomass
(000 tons) for 1980-87 at three levels of fishing mortality.

(Spawning biomass based on age-group 7 and older.)

F =0.10 
	

F=0.16	 F=0.20 
Year	 Catch	 Spawning	 Catch	 Spawning	 Catch	 Spawning

	

biomass	 biomass	 biomass

1980	 180	 800	 180	 800	 180	 800
1981	 130	 1300	 200	 1300	 250	 1300
1982	 160	 1800	 230	 1700	 280	 1600
1983	 180	 1800	 260	 1600	 300	 1500
1984	 200	 1800	 280	 1500	 320	 1400
1985	 230	 2100	 310	 1800	 350	 1600
1986	 260	 2500	 350	 2100	 390	 1900
1987	 280	 2800	 370	 2300	 420	 2100
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