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Nominal catches

Catches in 3Ps have declined from a high in recent years of 77,000 tons
(1968) to a Tow of 32,376 in 1977. The catches and their corresponding TAC's

are as follows:

1973 1974 1975 1976 1977
TAC ('000 tons) 70,000 70,000 62,400 47,500 32,500
Catch ('000 tons) 52,641 44,877 35,373 37,133 32,376

The TAC for 1978 is 25,000 tons.

Abundance indices

The results of survey data obtained in 3Ps were tabulated on the basis
of biomass estimates per strata for the years 1972-78. Where surveys were not
complete for all strata, methods of estimation were used (Bishop, 1977;

ICNAF Res. Doc. 77/VI/17). The results of methods 1-4 are shown in Tables

1-4. An additional method (5) is shown in Table 5. In this method, biomass
estimates of strata in the same depth range were added and the average abundance
per square mile was adjusted to the total area of the depth range. The

summary Table 6 indicates that the cod biomass has stabilized at the Tow Tevel
of recent years.

Regressions of these estimates with catch per hour of Can N-0T5 for

the corresponding years gave 'r' values ranging from .65 to .89.



Catch composition

Age compositions obtained from the 1977 catch are shown in Tables
2 and 3 of CAFSAC Working Paper 78/14. The catch composition for 1975 was

re-evaluated and the adjusted figures are indicated in the VPA run in Table 7.

Fishing mortality

Several methods were used to obtain an estimate of F for 1977.
Table 8 compares total effort from 6 sources of catch per unit effort. These
were compared with average F values (6-10 years) from 1963 to 1973. The:»
regressions calculated did not give an adequate 'r' value.

Other fishing mortality estimates for 1977 were calculated using
methods indicated in Tables 9-11. The Paloheimo 'Z' estimate in Table 9
produced an estimate of 0.79, the In of the average abundance (catch/hr) by
year-class against year-class (Table 10) gave an estimate of 0.68, while the
average of regressions of the In of the catch at age for 1977 and 1976 (Table 11)
gave an estimate of .66. An average of these gave an estimate of 0.70, the

value subsequently used as terminal F in 1977.

Recruitment estimates

Estimates of recruitment are indicated in Tables 12 and 13. Table 12
and Fig. 1-3 indicate some regression values obtained by comparing year-class
strength from surveys with those calculated in the VPA. The relatively
high 'r' values obtained permitted the prediction of stock sizes (Table 13)
at age 3 using the survey abundance estimates of 1-3 year-olds from the 1976 and

1977 surveys.



Stock abundance in 1977 and projection of catches

Using the terminal F of .70, the age composition of catch in 1977
and data from a previous VPA, the population size for 1977 was calculated
(Table 7). This population size with the calculated recruitment level of
4800 (Table 13) was used to project catches up to 1986 (Table 14). Recruitment
levels for 1978 and 1979 were calculated (Table 13) at 3600 and 4600. An
average of 1977-80 recruitment (4500) was used for years 1980-86. F values
for 1977 were calculated and the mean weight at age values were taken from
1977 catch data. The generated F for 1978, with catch based on quota, was

.45, The projection was run at the F0 t Tevel 0.2 for subsequent years.

p
The calculated catch level for 1979 was approximately 15,000 tons.

Using the same projection data at Fmax gave a catch value in 1979
of 21,000 tons (Table 15).

The projected catch in 1986 at F0 was 34,000 tons while that at

pt

Fmax was 38,000 tons.

General production model

In attempting to obtain the best estimate of effort for this stock,
catch per unit effort data from 6 sources were considered (Tables 16-21). The
best correlation (r = .86) was obtained using C/hr from Can(N) OT, T.C. 5
at a 3-year moving average (Table 16, Fig. 4). Regression values were
calculated for all effort categories used (Tables 16-21) and MSY with effort
MSY values were calculated for each. The MSY values fluctuated between 59 and 66,000
tons while E MSY ranged from 45 to 102,000 hours.



Using Can N-OT5 effort data, a yield curve was calculated (Fig. 5)
using the 3-year moving average. The MSY for this curve was 62,000 tons and
the MSY effort was 75,000 hours. The figure also indicates the values for
2/3 MSY. The calculated catch from this curve is approximately 15,000 tons
at 2/3 MSY and 22,000 tons at MSY.
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Biomass estimates (weights in thousands of kgs) from
stratified random cruises in Subdivision 3Ps using

Method 1.

STRATA # AREA (SQ. MILES) 1972 1973 1974 1975 1976 1977 1978 C.F.
306 419 846 835 376 719 214 161 416 .108
307 395 2918 6133 3919 884 1127 2097 3222 -
308 112 376 181 279 205 193 311 38 .048
309 296 662 975 479 311 178 192 103 -
310 170 1008 191 377 2183 261 0 154 .126
311 317 3885 590 2432 763 627 411 154 -
312 272 210 804 243 335 456 1047 343 .104
313 165 371 29 144 242 142 41 50 -
314 974 0 1314 1328 374 2357 249 0 .170
315 827 1480 0 592 431 1747 1550 692 .196
316 189 271 937 63 58 77 17 169 .048
317 193 101 286 589 164 551 491 261 .074
318 123 173 11 4 15 0 6 25 .007°
319 984 4604 662 478 481 3102 2493 1412 .400
321 1189 1917 0 1876 59z 1742 737 2037 -269
323 696 736 1344 1213 383 368 63 1652 .174
705 195 63 62 66 18 0 60 1 .008
707 93 157 155 5 44 0 228 71 .020
Ave. 1099 806 804 456 730 564 600
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Table 2. Biomass estimates (weights in thousands of kgs) from
stratified random cruises in Division 3Ps using Method 2.
STRATA # AREA (SQ. MILES) 1972 1973 1974 1975 1976 1977 1978
306 419 1131 844 376 719 214 161 416
307 395 2918 6133 3919 884 1127 2097 3222
308 112 302 181 279 205 193 311 38
309 296 662 975 479 311 178 192 103
310 170 1008 191 377 2183 294 0 154
311 317 3885 590 2432 763 627 411 154
312 272 210 548 243 335 456 1047 343
313 165 371 29 144 242 142 41 50
314 974 0 1963 1328 1760 2357 249 0
315 827 1480 0 592 1494 1747 1550 1299
316 189 271 937 63 58 77 17 297
317 193 101 286 589 164 551 491 303
318 123 173 11 4 222 0 6 193
319 984 4604 662 478 481 3102 2493 1546
321 1189 1917 0 2363 2148 1742 1744 2037
323 696 736 1403 1383 1257 368 63 1652
705 195 527 393 66 352 0 60 1
707 93 251 187 5 168 0 228 146
Ave, 1142 852 840 764 732 620 664
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Table 3. Biomass estimates (weights in thousands of kgs)

random cruises in Subdivision 3Ps using Method 3.

from stratified

STRATA 1972 1973 1974 1975 1976 1977 1978
307 2918 6133 3919 884 1127 2097 3222
309 662 975 479 311 178 192 103
311 3885 590 2432 763 627 411 154
313 371 29 144 242 142 41 50

Total 7836 7727 6974 2200 2074 2741 3529

Ave 1959 1932 1744 550 518 685 882



Table 4.

Biomass estimates
stratified random
Method 4.

-2

(weights in thousands of kgs) from
cruises in Subdivision 3Ps using

STRATA # AREA (SQ. MILES) 1972 1973 1974 1975 1976 1977 1978 C.F.
306 419 376 719 214 161 416 .906
307 395 2918 6133 3919 884 1127 2097 3222 5.96
308 112 181 279 205 193 311 38 .33
309 296 662 975 479 311 178 192 103 .55
310 170 1008 191 377 2183 0 154 .77
311 317 3885 590 2432 763 627 411 154 1.000
312 272 210 243 335 456 1047 343 1.02
313 165 371 29 144 242 142 41 50 .17
314 974 0 1328 2357 249 0 .98
315 827 1480 0 592 1747 1550 1.44
316 189 271 937 63 58 77 17 .32
317 193 101 286 589 164 551 491 .51
318 123 173 11 4 0 6 .02
319 984 4604 662 478 481 3102 2493 2.36
321 1189 1917 0 1742 2037 4.12
323 696 736 368 63 1652 2.91
705 195 66 0 60 1 .04
707 93 5 0 228 .19
Ave. 3277 3325 1916 929 1699 1364 2790
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Table 5. Biomass estimates (weights in thousands of kgs) from
stratified random cruises in Subdivision 3Ps using

Method 5.
DEPTH R. STRATA 1972 1973 1974 1975 1976 1977 1978
0-30 314 0 1328 2357 249 0
320 729 1335
Tot. 0 729 1328 3692 249
Tot. Str. Area (mi%) 974 1320 974 2294 974
31-50 308 181 279 205 193 311 38
312 210 243 335 456 1047 343
315 1480 0 592 1747 1550
321 1917 0 1742 2037
325 2 180
326 0
Tot. 3607 181 1114 540 4140 2908 2598
Tot. Str. Area (mi%) 2288 2128 1211 384 3344 1211 2683
51-100 307 2918 6133 3919 884 1127 2097 3222
311 3885 590 2432 763 627 411 154
317 101 286 589 164 551 491
319 4604 662 478 481 3102 2493
322 5183 491
323 736 368 63 1652
324 8
Tot. 12244 7671 7418 2292 10966 5555 5519
Tot. Str. Area (mi®)2585 1889 1889 1889 4646 2585 2975
101-150 306 376 719 214 161 416
309 662 975 479 311 178 192 103
310 1008 191 377 2183 0 154
313 371 29 144 242 142 41 50
316 271 937 63 58 77 17
318 173 11 4 0 6
Tot. , 2485 2143 1443 3513 611 417 723
Tot. Str. Area (mi ) 943 943 1362 1239 1192 1362 1050
151-200 705 66 0 60 1
706 23 _ 76
707 5 0 228
715 1 31 142
716 92 781
Tot. 94 1 487 924
Tot. Str. Area (mi?) 764 420 1435 866
Tot. Area Per
Depth Range
0-30 2294 0 1267 3128 3692 586
31-50 3510 5533 299 3229 4536 4346 8429 3399
51-100 4646 2700 18867 18245 5637 10966 9984 8619
101-150 1362 3589 3095 1443 3862 698 417 938

151-200 1435 177 3 487 1531
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Table 6 .Comparison of cod biomass estimates (weights in thousands of tons) obtained
from stratified random research cruises in 3Ps and values obtained from re-—
gressions of Can (N) OT (T.C. 5) c/hr on these estimates.

CAN (N)
YEAR OT-R METHOD 1 METHOD 2 METHOD 3 METHOD 4
CPUE ‘
1972 .548 1099 1142 1959 3277
1973 .530 806 852 1932 3325
1974 .535 804 840 1744 1916
1975 .204 456 764 550 929
1976 .415 730 732 518 1699
1977 .314 564 620 685 1364
1978 600 664 882 2790
M .0564 .0517 .0171 .0120
Int. . 0049 ~.0026 .2133 L1747
'r' .8928 .6476 .8683 .8478

.338 (Estimated c/hr (1978) using Method 1)
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NATURAL MORTALITYS=

Table 7. coc  3eps

0.20

PARTLIAL RECRUJITMENT MULTIPLIER

0.0700 043900 00,7200 1,0000 1.0000
ASSUMED FISHING MORYALITY FOR LAST AGES
03000 05000 0.4800 08000
ESTIMATED PUPULATION
AGE YEAR 1963 196a 1965 1966
3 4197, 7005. 8560 8463
4 37448, 3349, 5562 6799,
5 2738. 2658, 2219, 3682,
6 1948, 1600, 1666, 1292.
7 1126, 117, Ba2. 1037,
8 925, 693, 6a8, 395.
9 382. aBa, 397. 334,
10 108, 231 225 215.
11 128, b2, 131, 91.
12 a2, Q92. 20 77
KNOwN CATCHES
AGE YEAW 1963 196a 1965 1966
3 %6, 191, 231 9S.
L3 450, 578, 954, 1366,
S5 709, 564, 580 1306,
6 528, 518 361. 462,
7 253. 264, 325, 512
8 3043, 188, 206, 159,
9 90, 189, 122, 183,
10 29, 65. 103, 108,
11 1a, 34, 33. 52.
12 10. 3J3. 7. 39.
ESTIMATE FISHING MUORTALITY
AGE YEAR 1963 1964 1965 1966
3 0.0256 040306 0,0303 0.0125
s 0414825 0.2116 042126 0.2%511
S5 03371 0.2672 0a3408 Dea97h
6 Ne3561 V8827 0.2738 00,5027
7 Oa2B54 Ve3adB 0455069 O.78886
a8 Veda92 00,3503 Ved325 Ga5887
9 063015 0,5656 0,4138 0.88485%
10 0e3523 043716 047096 0.7650
1t 0.12493 UVe9285 Ca3273 09999
12 Ve3000 045007 0.48B00 048000
POPULATLIUN 4TS AND NOS
1963 13964 1365 1966
-1 21385, 22073, 22624 25153,
NO 15339, 17292, 20271 . 22396,
POPULATIUN 4TS aAnND 1OS AGE 6 TU 12
1963 196a 1960% 19656
7 12971 124R7, 11249, iNQASs,
NO ans59, 4279, 3929, 3a%2.

1963=77

1.0000

0.5100

1967

10014,
6843,
4331.

1667

Ne0322
De1938
00,3933
0.4867
De.52086
0e8933
0sa612
Ved619
Ve7191
05100

1967

24220,
24452,

1967

3435,
3264,

- VPA at Terminal F = .70.

1.0000

0.4600

1968

7326,
7939,
A616.

1968

Ce0173
041929
0.3778
Qo172
0.%583
Qeb0256
00,3783
Q0.,6952
Ced560
Qa4600

1964

25259,
23877.

1568

AH31 .
3997,

1.,0000
Q.4800
1969

5515a.
5895,
5360,

04800
1969

5054,
21527,

1969

11644,
4757

1.0000

044200

1970

3a79.
4346,
4184,

1970

C0e0234
Ne2252
Jedl75
043899
Ue0513
04507
0.5358
OeB628
1.8839
Oed200

1970

234303,
17953,

1970

14028,
SHa4,

1.0000

0.4700

197%

5636,
2780,
2906,
2256,
1852,
6528,
331,
93.
10,
3.

1971

U.0581
De2958
Ne39as
0.8402
D.6745
D,8007
0,64493
1.0229
1.utaae
Dea700

1971

22255,
16558,

1871

13493,
5237,

0,3100

1972

040253
Cel13a40
De.3501
0.2806
245575
Qed7a4
0.5006
Ve2863
leo3HB
J+3100

1872

17901,
13302,

1972

10967,
4032,

1973

Ge0a06
NDe225%
0e5237
VebQT76H
0.5702
Qe5726
0.8250
Vebb43
0el936
02900

1973

675,
625.

-

1873

49345,
3154,

0.3000

1974

0.0510
Ded2ba
Ce53486
Ues321
Ue9a8E
048620
1e9530
15271
Oeb178
Uedn0Q0

1974

-
f=X#]
~
~C
.e

0+300G0

1975

5310,
2939,
1289,
807,
803
137,
159.
30.
25,
21.

1975

1975

Je0391
De322a
Da6215
UeuT32
1.6471
ODetstng
1.8039
Naabh12
1.3203
4+30Q00

197%

1975

5220,
1382,

0.5500

1976

1976

0.0818
D.3870
0e6974
Ue.8240
De8875
0.5729
0e3989
C.2986
Jel5a5
Q5500

1976

10H7a,
12739,

1976

;PhHha,
1033,

0.0
GeU
JeQ
Ge0
0e0
0.0
UeQ
OeV
040
G.7000C

1977

LT R Y
9918,

19717

268b e
1109.

\\



Table 8. Comparisons of total effort data from different
countries and tonnage classes and their relation
to the average F values calculated from the VPA
for cod in Subdivision 3Ps.

can (N) Spain Can (N) Spain Can (N) Can (N) F
0T 4 PT 4 0T 4 PT 4 0T 5 0T 5 (6-10)
Year S.A. S.A. Standard
1963 89.2 53.8 91.7 47.7 86.6 .35
1964 129.4 51.8 110.3 36.5 104.2 .42
1965 72.7 51.3 68.8 33.2 73.5 67.9 .48
1966 93.0 50.3 80.8 42.1 75.2 75.7 71
1967 143.8 51.9 125.0 47.6 83.9 97.9 .46
1968 112.4 53.2 115.8 44 .1 106.8 108.0 .51
1969 76.7 44.8 74.4 38.7k 79.1 74.3 .75
1970 169.2 64.2 152.6 56.0 121.9 132.0 .58
1971 110.7 53.7 116.5 50.0 101.5 105.6 .68
1972 58.9 48.5 57.6 42.6 80.9 65.0 42
1973 174.3 76.2 146.6 61.8 99.3 115.4 .64
Slope .0004 .0018 .0005 .0033 .0003 .0005
Ibere L4997 L4480 4927 L3974 5574 4997
r .1181 .1136 .1195 .2040 .0363 .0827
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Table 9. 3Ps Cod - Paloheimo Z's.

Nos. in Catch

AGE 1972 1973 1974 1975 976 1977
3 73 100 170 184 411 92
4 494 470 550 733 1,214 949
5 459 1,150 630 540 792 841
6 355 400 480 454 288 328
7 460 390 240 587 130 94
8 264 220 240 72 50 40
9 83 200 200 120 14 27
10 46 50 100 10 5 12
11 20 20 20 17 2 6
Effort 80,881 99,323 87,301 173,397 89,477 103,108
(Can N - OT 5)
7-10 853 860 780 789 199 173
8-11 490 560 219 7n 85
s 4678 .7408 L1414 1744 .3707
z 76 .30 1.9564  1.75 .99
F .56 10 1.76 1.55 79
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Table 10.  3Ps Cod - Calculation of F using 1976 and 1977
catch per hour by year class.

1976 1977
C/Hr. C/Hr. AVERAGE In
YEAR CLASS ("000) (000) ABUNDANCE ~ ABUNDANCE
1973 4.59 9.20 - -
1972 13.57 8.16 1086 6.99
1971 8.85 3.18 602 6.40
1970 3.22 .91 206 5.33
1969 1.45 .39 92 4.52
1968 .56 .26 A 3.71
1967 .16 12 14 2.64
1966 .06 .06 .06 1.79
1965 .02 - - -
1964 - - - -
SLOPE = -.88
INCERCEPT = 8.017
r = .9985
7= .88
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Table 11. 3Ps Cod - Calculation of F using regressions of 1y
of catch composition at age against age.

Catch Composition Tn Th
AGE 1976 1977 1976 1977
3 411 92

4 1212 949 7.10 6.87
5 792 841 6.67 6.73
6 288 328 5.66 5.79
7 130 94 4.87 4.54
8 50 40 3.91 3.69
9 14 27 2.64 3.30
10 5 12 1.61 2.48
11 2 6 .69 1.79
Slope -.95 ~.77

r .996 991

F .75 57

Average F = .66



Table 12. Numbers caught at age from surveys compared
with numbers obtained from the V.P.A.

VPA

YEAR CLASS 1 YEAR 2 YEAR 3 YEAR 3 YEAR
1973 , 579 - 7855 5783
1972 20 1753 - 5310
1971 18 834 1745 3778
1970 - 527 1057 2776
1969 287 - 822 3223
1968 18 5765 - 5636
1967 174 1746 3219 3479
1966 141 25634 9512 5515
1965 - 5551 11601 7326
1964 885 - 11512 10014
1963 408 5062 - 8463
1962 620 5527 23002 8560
1961 68 3781 8368 7005
1960 - 1383 4558 4197

Slope 5.1941 .4090 .3626

Intercept 4550 2.3408 2.3734

r .69 .90 .91

df 9 8 9

Regression AA LL LL




Table 13. Predicted stock sizes at ages 1-3 in 1977 and 1978
based on survey abundance estimates and calculated

regressions.
SURVEY PREDICTED
SURVEY YEAR AGE YEAR CLASS ABUNDANCE STOCK SIZE
1977 1 1976 6 4581
2 1975 136 1634
3 1974 2197 3847
1976 1 1975 203 5604
2 1974 2855 5677
3 1973 1855 3618
AVERAGE RECRUITMENT AT 3 YEARS
1976 4600
1975 3600
1974 4800

1973 3600




Table ]4. 3PS CLD PRUECTION OF CATCHES At Foop = 0.2

NATURAL HORTVTALITYS

AGE PP, N,
. L WA 0=3¢

Q8U0Q,
4364,
232a,
Tite
c0a,
87,
Su,.
26,
13,
11,

-
P R~OCTwNO VP

-
[=}
-
-

12597,

MATURAL SMURTALETYSW

AGE bk, N,
*X10=3<

3e00,
3644,
2719,
11a8,

289,

N O LENTTS W

-

YUt AL

MATURAL wORTALLITIYS

AGE BOP, NU,
AX10=3<

4600,
20856,
2640,
1608,
599,
151,
al,
19,
12,
6,

P A=CLT~NTVE L

-

Tuy 12532,

NATURAL MURTALITYS#

AGE HOP, M,
XXi0=3<

4500,
3714,
21b¢,
1a7l,
1078,
401,
101,
29,
12,
Be

-
P AN=CETNT L

8 13677,

-
[
-

HATURAL MURTALITY#
AuE WUP . M,
AX])0= 3

4500,
3633,
2812,
1533,
1254,
125,
269,
b,
19
B

P RN~ X NDPPE W

-
=

-
-

14820,

NATURAL MURTALITYS

AGE BOP, 1O,
AX10e3<

3500,
3633,
2751,
1994,
roer,
841,
44,
180,
45,
13,

P KNS LENOUR L

TOTAL 15470,

Us2000

CATCH NO,
XRJ0=3<

Y2
949,
Bal,
328,

Ya,

40

27

12,

6o
S

2394,

042000

CaTcCH NO,
XX10=3¢

103,
564,
687,
Jet,
Y6,
28,
12,
He
Q.
2e

1883,

0,2000

CATCH O,
XX 0=3<

S8,
194,
322,
265,

Y99,

25,

042000

CAICH NO,
XA10=3<

97
253,
263,
308,
178,
66,
17.
LX)

1150,

042000

carcn ho,
%X10e3¢

57.
247,
343,
253,
207,
119,

44,

1.

3o
1.

1285,

0,2000

CATCH NO.
XX 10=3<

57,

YEAK 1917
FISHING
MORT o

0,022
0.273
0,505
0,700
0,699
0,697
0.709
04700
0.700
0.685

YFAR 1978
FISHING
MURT,

0,032
04176
0e325
Oe851
0e4a51
GeaS1
04451
Oea bl
0s451
0e451

YEAR 1979
FISHING
MOKT o

0,014
0,078
Oelaa
0,200
0e200
Qe200
04200
0.200
0e200
0.200

YEAR 1980
FISHING
MORT 4

0+014
0,078
[ FREL]
04200
G200
0200
0e200
0e200
0,200
0e200

YEAR 1841
FISHING
MORT ,

0+014
04078
Velas

0e200

YEAR 1982
FISHING
MURT .

Qe 14
0.078
NDetad
De20U
0e200
D200
0,200
04200
06200
0.200

MEAN wT,
KG,

0550
0.680
14300
1+860
24670
Je420
44199
4,940
9,920
6,760

MEAN WT,
KG,

U550
0,680
1.300
1,860
24670
Je420
44190
49940
5.920
64760

MEAN wWT,
KGo

04550
(1Y -2-17)

MEAN =T,
KGa

MEAN WY,
KG,

04550
N.680
14300
LebbO
24670
Jeb20
4,190
44940
54920
6,760

MEATE WT,
KG,

0550
0,680
te30u
14860
detTU
Jes20
A4190
4,940
He920
6,760

-\ -

PUR4 wl,
AMETRIC TUNSK

2640,0
2966,8
J021,2

11316,5

PUP, WT,
AMETRIC TOUNSC

1980,0
261442
3534,3
2135,9
771,.8
283,49
148,47
115,48
h2,6
35.7

11682,6

PP, WY,
XMETRIC TONSK

2530,0

1941 .1

3431 .4

29491 44

1599,0

13390,8

POB, wT,
AMETRIC TUNSKC

16238,0

PUP, Wi

XMETRIC TONSC

2475,0
2870,5
3656,2
2850,5
3349,)
24Tt ,4
112745
334,6
115,2

5642

18906,3

POP, WT
XMETRIC I

2475,
2470,5
JE576,7
37u8,5
2742,9
eB75,6
2029,6
891,1
2b8,8
88,2

21126,9

*
UNSKC
0

CATCH wT,
XMETRIC TUNSK

5046
645,3
1093.3

61041
25140
13048
113414
59,3
35,5
3.8

302u.8

CATCH
XHMETRI

14b6,.,8

CATCH Wi,
XMETRIC TUNSKC

3142
17240
da2.4
57347
47445
226,44

9.8

2346

12,1

Yol

193447

CATCH wT,

KMETRIC TONSK

3162
leBe2
445,55
469,9
55241
407 ¢4
1859

5542

14,0

93

2343.5

RESTDUAL
pUPR,

J884,4
2T18,7
1148,)
289,1
83,0
35,5
2344
10.6
5.3
4,5

B162,8

RESIDUAL
oL,

2854,6
2639,6
1608,3
598,49
150,68
4363
18.+9
122
545
2.8

7934,3

RESIUUAL
POPR,

3713.8
1,8

-
-
a

LA

6
7
14
[}
0
2
1

WEND e
PR

~ N B O e B

RESIDUAL
POP,

3633,.1
281245
153246
1254,3
72246
2691
67,7
195
8.3
58

10325,.1

RESTDUAL
POP,

3633,1
2751 .3
1993,8
1027.3
B40,8
484 .4
16044
45,4
t3,0
56

10975%,1

RESTDUAL
POA

36533,1
2751.3
195045
1336.5%
AfBB,6
563,6
32447
120.9
3049
8,7

1140844

NUS

NUS .

NUS o

NOS,

NOS,

NUS .



Table 14 | S —\q -

N [ . .
Cont'd. 3H3 COb PRUJECTION UF CATCHES
BNATURAL MURTALITYA t.2000 YEAR 149483
AGE TowdP, nu, CATCH nO, FISHING MEAN WT, POP, Wl CATCH wT, RESIDUAL
MK IO=3C XX10w=3< MORT , KGo XMETRIC TUNSK XMETRIC TUNSK PUP, NOS,
3 450u, 57 Oeule V550 2475,0 Al 36331
4 3633, 247, 0,078 0,680 2470,5 168,2 275143
5 2751, 335, Oalba 14300 3576,7 435,.8 1950+5
& 1950, 322 Ge200 le8860 3627 .9 598,0 1307.4
7 1337, 220 UGe 200 24070 3568,5 588,2 B95,9
8 ORY . 114, 04200 3,420 2355,1 g8, AGL a6
9 5!)«. 93, Ge200 4,190 2361,.5 389,39 377.8
o 325, S4, Ve 20U 44940 1604,0 26444 21747
11 121, 204 Ne200 HeG20 715.8 118,0 bis0
12 30, EX) 0.200 6e760 205,8 33,9 20e8
TOTAL 15900, 1406, 22960,8 3015,3 1109647
MNATUKAL HORTALITYR® G4,2000 Y AR 1944
AGE RUP, N, CATCH N FLOSHING MEAN WT, PUPy Wl CATCH wi, RESTUUAL
X193 XX10~3< MORT, KG o XHETRIC TONSK XMETRIC TONSKC pUE, MOS,
3 4500, 57, GeO14 04550 2475,0 31,2 363341
a 3633, 247, VeO78B UebH0O 2470,5 168,2 275143
s arsi, 335, Gel144 1,300 3576,7 43548 1950,5
6 1950, 322, De200 1,860 3627,9 59840 130748
7 1307, 216, 00200 24670 3490,9 57b44 Blbo4
& 496, 148, Uel00 Jea20 3063,9 205,41 600.5
9 462, Tose 0e200 44190 1934,1 318,88 309,49
[ XY 378, 62 0e200 4,940 1866,3 307.6 253,2
1B 218, RIS 02200 §4920 12688,5% 21244 145,9
te 81, 14, 04200 by 76U 547,9 G043 54,3
TuTaL 16170, 1912 24341,7 324249 59 WIE- -2 R
HATUHAL ROHTALITYW 00,2000 YEAR 1988
AGE CBOP, NU, CAICH MU, FISHING MEAN WY, Plke WY, CATLH w1, RESJIDRUAL
%X} 0=3< XX} U=3< MURT o KGe XMETR]IC TONSKC AXMETHIC TONSC PO, NOS,
K] ab00, 7. Os014 0,550 2475,0 31.2 3633,
4 3633, 247, 0,078 0e6B0 247045 166.2 2791.3
5 . 2%51, 335, De144 1300 35767 43548 1950,5
o 1950, 0,200 1,860 362749 598,0 130744
7 1307, 04200 2.670 3490,9 57%¢4 87644
8 8§76y Ve200 3,420 2997.3 49441 B587.9
9 601, 0200 4,190 2516,2 al4,8 A02e5
ta 309, 0.200 4,940 152845 25240 20744
1 253, 0,200 5,920 1499,2 2a7,1 169,.8
te 146, 0s200 6,760 98643 162,06 9748
YOV AL 16328, 25108,.5 3379.2 11943,7
NATURAL MURTALITY® 00,2000 YEAR 1986
AGF L0, N0, CATCH O, FISHING MEAN WT BOB, Wi, CATCH Wi, RESTDUAL
*X10=3< AX10=3¢ MORTY o KGa XMETRIC TONSKC XMETRIC YONS< pOP, NAUS,
3 LE-YUIV I 57 Vo014 0,550 2415,0 31e2 36331
4 3633, 247, 0,078 0,680 247045 168,42 275143
L3 2181, 335, Galaa 1,300 357Tb47 435,8 195045
[ 1950, 322, 0,200 1ebHU 362749 598,40 130744
7 1307, 216, 0.200 24670 3490,9 57544 87644
[} 8476, 144, Ga200 3,420 2997,3 494,1 58745
9 SB7 . 97, 0,200 4,190 2461,.5 405,8 393,48
10 @03, 66, 04200 4,940 1988,6 327.8 26948
11 207, 4, 0ec00 54920 1227,9 202.9 13940
12 170, 28, 0.200 6,760 1167,.6 189,2 11348
TOY AL 16380, 1546, e5463,.8 342749 1202246



Table 15.3ws Cub BRUUECTIDN UF CATCHES @t Fooy

NATURAL HURTALITYS

AGE

- ——
P N OSLENTO S

-
=
-
r

BOP U,
*X10=3<

4800,
4463,
2424,
71l
208,
H1.
So .
26,
13,
11,

12597,

HATURAL MOKTALITYS

AGE

@

T

3
s
-4
o]
9
14
1R
1
A

Tul

L.

BUH, i,
XX 10=3<

4600,
IHan,
2719,
1148,
289,
BI,
A5,
23,
11,
D

117564,

3RS CLD PRUJECT LUN

MATURAL MUMTALITYW

AGE

LANT RS

19
1
1e

TUY AL

HATURAL

Aot

3
<
5
o
7
]
9
10
11
12
A

TO¥

NATURAL

AGE

CRNT T8

METURAL

AGE

Ne=C VA ~NT R

TUTRL

!

3PS Cuo

Pk, ti,
KX )O3

3000,
2655,
2La,
16hob,
h94,
191,
43,
16,
12,
(-2

1253,

MUNTALITYS

Bk, NU,
AXK10=3C

4500,
IeaHd,
2079,
1741,
979
3653,
Yl
26,
il
‘e

13383,

MURITALTITY S

Wi, NG,
X 10=3<

A50U,

360,

2utit e
1372,
1UuSh,
592,
220U,
55,
to,.
7.

lelle,

cLRTALETYR

POP, Nu,
Ari0=3¢

a500,
Jo0d,
2ndb,
1772,
B3
0al,
359,
134,
34,
10,

14519,

342000

CalCr w0,
KAlu=3<

e
949,
Bal,
328,

94,

A0,

27,

12

6.
He

23494,

042000

CATCH 1O,
%¥X10=3<

103
564,
687,
LI-3 0
Sb e
2B,
12,
(3%
“o
2e

1883,

02000

CATCi NOD,
XA UmI<

87,
2Ub e
406,

04,2000

CATCH Nio
XR10=3<

65,
370,
36T,

PROJECTION UF CATCHES

0e2000

CATCH HU,
AX10=3<

85,
362.
475,
326,
2449,
140,

52,

13.

LY
2e

1704,

Ue2000

CAYCH NO,
2X10=3<

85,
302,
404,
418,
196
151,
85,
3424
B4
2.

1803,

UF CATCHES

YEAHR 1977
FISHING
MORT,

Ve 022
0e273
Veb0S
Oe700U
Vo699
0.697
0+709
0700
06700
0,685

YEAKR 1978
FISHING
MART

0032
Gell6
0325
Oeahl
Nea51
0ed%1
['PE-X
0s451
Deabl
0e4a8]

YEAR 1979
FISHING
MORT,

0e0:21)
el }7
02186
04300
0e 300
Ced0u
04300
04300
0e300
ND.300

YEAR 1980

FISHING
MORT ,

0e021
Oefl?
0e216
04300
04300

YEAR 1981
FISHING
MORT,

0.021
04117
0e210
0,300
e300
04300
0e300
06300
0,300
Ged0U

YEAR 1982

FIsrliMNG
MUORY 4

= 0.30.

MEAN wT,
KGo

04550
o680
1,300
1,860
2.670
3e420
44190
4,940
5,920
6+760

MEAN w71,
KGao

04550
04680
1300
1860
24670
Se@20
4,190
4e940
54920
64760

MEAN w7,
KGOy

0550
Ne680
1,300
1,860
24670
dea20
44190
44940
H,920
64760

MEAN W7,
KGa

Ue550
Osb80
1s300
1.860
2eb70
o420
4,190
424940
$.920
6e760

MEAN wT,
KGo

[ %33
0,680
14300
1s8860
2,07V
3,020
4,190
444940
S5.920
6,760

—_—_ 2O -

PP, wT,
XHETRIC TUNSK

2640,0
2966 .8
3n2t.2
132245
S5448,7
297.5
243,0
1284,4

17,0

Ta,a

11315.5

0P, WY,
XMETRIC TONS<

19680,0
2614,2
353443
2135,9
77148
283,9
148,7
11544
62,6
3547

11662,6

POP, WT,

XMETRIC TONSKC

13390,8

POP, wT,

XmETRIC TOUNSK

247%5,0

383,1
129,7
66,44
50,0

154Q0,4

PP, WY,

XMETRIC TONSC

2475,0
2453,3
3491,8
25561 ,1
2819,9
2023,.4
92341
274,0

94,3

46,0

17151,8

(o]
w
A

18479,9

CATCH wY,
XHETRIC TUNSKC

8040
V45,43
1093,3

CATCH wT,
XMETRIC TUNSC

5645
38345
893,06
71068,0
é55.8
94,41
49,3
38,9
2047
11.8

2511.8

CATCH wol,

KMETRIC TUNSK

47,7
19446
60644
T06.2
377,56
12147
4248
210
17.0
B4l

2144,3

CATCH wT,

XMETRIC TUNSKC

Gheb
251 .5
477.6
76446
Hl4,9
293,3

905

d046

15¢7
1iet

24%97,0

CATCH w1,

KMETRIC TUNSK

46, b
246,40
617,0
602,3
6bH,.7
477,7
17,9

64,47

22,3

10,9

2971,1

CATCH wT,
XMETRIC TUNSK

4640
246.,0
603,06
176,1
524,4
S17.2
35540
15544

47,0

15¢4

3289,1

RESTBUAL
POpP,

NUS o

dB4a.4
2718.7
1148,

2849,.1

RESIDUAL
PUR,

NOS .

RESIDUAL
POP,

NOS,
3687.9

RESTLUAL
PO,

NOS

3607,7
eHB6,0
1371,.5
1056,1

5917

RESIDUAL
paP,

NOS o

360747
2627 .6
1771.9
83149
64046
358,9
133.6
33.6
3,7
4,1

10019.6

RESTDUAL
POP,

NUS .

549
10261,.5

vy



Table 15

Cont'd.3»s cuo prusECTIon UF CATCHES

NATURAL MURTALITYS

AGE BUR, NU,
AX10=3<

45004
3608,
26248,
1733,
1075,
905,
389,
218,
81,
204

-
P N OCOOTNOCPEW

-
<
-
-

14756,

NAYURAL MURTALITYN

AGt BUOP . NU,
2R 30=3<

4500,
3600,
2628,
1733,
1081,
052,
306,
230,
1352,
49,

P A CT TR

-
-

14895,

Q2000

CATCH N,
XX]0mI<

(-1
362,
LT- T

0,2000

CATCrH NO,
XX J0m3<

45,
362,
464,
409,

3PS CUD PROJECTION UF CATCHES

NATURAL HURTALITYS

AGL HiOR, NU,
X O=3<

4500,
36038,
2628,
1733,
1051,
638,
3985,
180,
143,
80,

-
> N TN W

-
c
-
[ od

144962,

NATURAL MUHTALITYS

AGE RPOF, NU,
X 10w3<

3 4500,
4 Info.
5 26248,
6 1733,
7 1651,
8 038,
9 A7,
[+ 240,
1 113,
2 87,
A

-

1UTAL 14984,

O,2000

CATCH HO,
XA10O=3<

Bhe
d62,
AL
W09,
248,
151,
93,
4.,
34
19,

1909,

60,2000

CATCr ND,
X10=3¢<

85
362,
ab4a,
409,
248,
151,

91

574

el

20

1914,

YEAH 19683

FISHING
MURT o

G.021
0,117
Be2186
0,300
0300
0e300
06300
00300
0¢300
0e300

YEAK 1984

FISHING
MORT o

G.021
0e117
06216
e300
0e¢300
0,300
04300
Qe300
04300
0300

YEAR 1985

F1SHING
MORT o

0.021
0ed17
Oe216
06300
0+300
04300
06300
0300
0.+300
04300

YEAR 1946

FISHING
MORT .

0s021
Del17
Ge21b
0.300
04300
0300
04300
0300
0e300
04300

— 2\ —

MEAN #T,
Ge

04550
0.680
1,300
1,860
2,670
3,420
44190
4,940
5920
be760

MEAN WY,

KGeo

Ve550
D.,680
14300
1,860
2eb70
3,420
44190
4,940
5,920
64,760

MEAN WT,
K

Ge

04550
0.680
14300
1,860
24670
3,420
44190
44940
54920
be7b0

MEAN WwT,
.

Qe550
OebBO
1,300
1,860
24670
Jes20
44190
44940
54920
64760

POP, wT,
XMETRIC TUNSK

2875,0
2453,3

137.9
19484,2

pup,

WT,
XMETRIC TONSC

20104,9

POP, WY,
XMETRIC TUNS<C

2475,.,0

2453,3
3415,9

B8B46,2
41,3

20517.2

20613.9

CATCH Wi,
NMETRIC TUNSKC

46,6
246,40
H03eb
TH1.2
bb2e?
526,43
J0a.7
274,8
184,5

78¢5

368649

CATCH wT,
XYMETRIC TONSK

4645
246,0
603,6
76142
66247
514.9
39141
21645
199,.8
127.8

377041

CATCH wT,
XMETRIC TuUNS<

4646
246,40
603,6
Tel.2
[ LY-2Y)
514,9
382,6
27947
157443
13844

3792,9

RESIDUAL
PUOR, NUS,

360747

124
10407.2

RESLDUAL
POP, NUS,

RESTDUAL
PUP, NUS,

10532.2

RESFUUAL
PUP, NOS,.

36077
2627+6
173344
105144
6377
386,8
234,.6
14544
68,3
5246

10545,.4
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Table 16. Catch per hour (Can.(N) OT, 501-900 t), total catch and
total effort expended in the 3Ps cod fishery.

Effort Effort (Moving Average)

Year Catch/Hour Catch  ('000s hrs) 2-year 3-year
1965 .699 51,400 73.5
1966 874 65,749 75.2 74.4
1967 744 62,393 83.9 79.6 77.5
1968 .723 77,217 106.8 95.4 88.6
1969 .798 63,103 79.1 93.0 89.9
1970 .625 76,161 121.9 100.5 102.6
1971 .630 63,967 101.5 111.7 100.8
1972 .548 44,323 80.9 91.2 101.4
1973 .530 52,641 99.3 90.1 93.9
1974 .535 44,877 87.3 93.3 89.2
1975 .204 35,373 173.4 130.4 120.0
1976 415 37,133 89.5 131.4 116.7
1977 314 32,376 103.1 96.3 122.0
Slope -.0079 ~.0110
Intercept 1.3624 1.6527
r -.7051 -.8618
MSY 59 62

E MSY 86 75
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Table 17. Catch per hour (Can (N) 0T-5, standard), total
catch and total effort expended in the 3Ps cod
fishery.
YEARS
Year CPUE Catch Effort 2 3
1960 .827 77,775 94.0
1961 .859 86,211 100.4 97.2
1962 412 55,266 134.1 117.2 109.5
1963 .578 50,051 86.6 110.4 107.0
1964 .518 53,956 104.2 95.4 108.3
1965 .792 51,400 68.9 86.6 86.6
1966 .863 65,749 75.7 72.3 82.9
1967 .529 62,393 97.9 86.8 80.8
1968 .707 77,217 -108.0 103.0 93.9
1969 .899 63,103 74.3 91.2 93.4
1970 .529 76,161 132.0 103.2 104.8
1971 .582 63,967 105.6 118.8 104.0
1972 .815 44,323 65.0 85.3 100.9
1973 .381 52,641 115.4 90.2 95.3
1974 .438 44,877 92.2 103.8 90.9
1975 .439 35,373 109.9 101.0 105.8
1976 .398 37,133 91.2 100.6 97.8
1977 .275 32,376 109.7 100.4 103.6
M .0080 -.0090
Intercept .3728 1.4548
r .4838 -.4342
MSY 59 59
E MSY 86 81
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Table 18,  Catch per hour [Can (N) OT-4 (monthly adjusted)],
catch and total effort expended in the 3Ps cod

fishery.

YEAR CPUE CATCH EFFORT 2 3
1960 .750 77775 103.7 - -
61 .779 85211 110.7 107.2 -
62 .789 55266 70.0 90.4 94.8
63 .561 50051 89.2 79.6 90.0
64 417 53956 129.4 109.3 96.2
65 .707 51400 72.7 101.0 97.1
66 .707 65749 93.0 82.8 98.4
67 .434 62393 143.8 118.4 103.2
68 .687 77217 112.4 128.1 116.4
69 .823 63103 76.7 94.6 111.0
1970 .450 76161 169.2 123.0 119.4
71 .578 63967 110.7 140.0 118.9
72 .753 44323 58.9 84.8 112.9
73 .302 52641 174.3 116.6 114.6
74 .353 44877 127.1 150.7 120.1
75 .429 35373 82.5 104.8 128.0
76 .310 37133 119.8 101.1 109.8
77 179 32376 180.9 150.4 127.7
M -.0052 -.0074

INTERCEPT 1.1236 1.3431

r -.5788 -.4476

MSY 61 61
EMSY 108 91
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Table 19.. Catch per hour [Can (N) 0T-4], catch and
total effort expended in the 3Ps cod fishery.

YEAR CPUE CATCH EFFORT 2 3

1960 .780 77775 99.7 - -

61 .810 86211 106.4 103.0 -
62 . 389 55266 142.1 124.2 116.1
63 .546 55051 91.7 116.9 113.4
64 .489 53956 110.3 101.0 114.7
65 .747 51400 68.8 89.6 90.3
66 .814 65749 80.8 74.8 86.6
67 .499 62393 125.0 102.9 91.5
68 .667 77217 115.8 102.4 107.2
69 .848 63103 74.4 95.1 105.1
1970 .499 76161 152.6 113.5 114.3
71 .549 63967 116.5 134.6 114.5
72 .769 44323 57.6 87.0 108.9
73 .359 52641 146.6 102.1 106.9
74 413 44877 113.1 129.8 105.8
75 414 35373 90.3 101.7 116.7
76 .375 37133 99.0 94.6 100.8
77 .259 32376 125.0 112.0 104.8
M -.0056 -.0073
INTERCEPT 1.145] 1.3123
r -.4777 -.3872

MSY 59 59

EMSY 102 90
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Table 20. Catch per hour (Spanish PT, 151-500 tons), total
catch and total effort expended in the 3Ps cod

fishery.
Year Catch/hour Catch Effort Ef;?;ZaSMoving g!;g:ge)
1960 1.06 77,775 73,373
1961 0.980 86,211 87,970 80,672
1962 1.01 55,266 54,719 71,345 72,021
1963 1.05 50,051 47,668 51,194 63,452
1964 1.48 53,956 36,457 42,063 46,281
1965 1.55 51,400 33,161 34,809 39,095
1966 1.56 65,749 42,147 37,654 37,255
1967 1.31 62,393 47,628 44,888 40,979
1968 1.75 77,217 44,124 45,876 44,633
1969 1.63 63,103 38,713 41,419 43,488
1970 1.36 76,161 56,001 47,357 46,279
1971 1.28 63,967 49,974 52,988 48,229
1972 1.04 44,323 42,618 46,296 49,531
1973 0.852 52,641 61,785 52,202 51,459
1974 0.504 46,706 92,671 77,228 65,691
1975 0.783 35,373 45,176 68,924 66,544
1976 1.21 37,133 30,688 37,932 56,178
1977 32,376
MSY 64 63
E MSY 60 50
STope -.0180 -.0252
Intercept 2.1463 2.5193

r .76 .78
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Table 21. Catch per hour (Spain PT 151-500, monthly adjusted),
catch and total effort expended in the 3Ps cod
fishery.
Spain
151-500 YEARS
Year CPUE Catch Effort 2 3 4 5
1960 .978 77,775 79,525
1961 1.044 86,211 82,578 81,052
1962 .920 55,266 60,072 71,325 74,058
1963 .930 50,051 53,818 56,946 65,489 68,998
1964 1.042 53,956 51,781 52,800 55,224 62,062 65,555
1965 1.001 51,400 51,349 51,565 52,316 54,255 59,920
1966 1.307 65,749 50,305 50,827 51,145 51,813 53,465
1967 1.203 62,393 51,865 51,085 51,173 51,325 51,824
1968 1.451 77,217 53,216 52,540 51,795 51,684 51,703
1969 1.408 63,103 44,817 49,016 49,966 50,051 50,310
1970 1.186 76,161 64,217 54,517 54,083 53,529 52,884
1971 1.192 63,967 53,664 58,940 54,233 53,979 53,556
1972 913 44,323 48,547 51,106 55,476 52,811 52,892
1973 .691 52,641 76,181 62,364 59,464 60,652 57,485
1974 434 46,706 107,618 91,900 77,449 71,503 70,045
1975 .541 35,373 65,384 86,501 83,061 74,433 70,279
1976 .963 37,133 38,560 51,972 70,521 71,936 67,258
1977 32,376
M -.0150 -.0219 -.0270 -.0333
b 1.9254 2.3362 2.6198 2.9674
r -.7322 -.8100 -.7888 -.7868
df 14 13 12 11
MSY 62 62 64 66
E MSY 64 53 49 45
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Sampiing data for cod from subdivision 3NO during 1976 proved very scanty.
Otter trawl samples were available for the 2nd and 3rd quarters from Can. (N) in
Subdivision 3@. With catches for those two quarters totalling only 1057 tons from
a fishery directed toward species other than cod, there was 1ittle material available
to provide a determination of total numbers at age. :

. Several methods involving evaluation of trends in the fishery were attempted
to provide some indication of stock abundance changes. These methods essentially
involved comparisons of different biomass estimates from stratified-random research
cruises in Subdivision 3N (1971-76) with catch-per-unit-effort data from the Spanish
pair trawler fishery (tons class 4; 151-500 tons) for the period 1971-75.

The different methods used are as follows:

Method 1.

For the years 1971-76 biomass estimates in numbers of fish were compared in
strata with at least 3 years of data (Table 1). Strata which had continuous data(361,362)
(for each of the 6 years) were used to obtain estimates for strata which had not been
fished in a particular year. These estimates were obtained by; totalling the numbers
in each stratum for which there was continuous data (Table 1.), totalling numbers
from each incomplete stratum (eg. 845 + 639 + 4709 in stratum 359, Table 1) and §
dividing by the corresponding years total in the continuous data years (i.e. 18121
+ 1870 + 1744) to obtain a ratio (eg..285 in stratum 359). This ratio was applied
to the total per year obtained from strata with contimuous data (eg. 9326 in 1971)
to provide an estimate in that year for the stratum which had no data (i.e. 9326
X .285 = 2657, an estimate of biomass for stratum 359 in 1971). Estimates were thus
obtained for all strata which had incomplete survey data (Table 2). An average
number of fish per year for all these strata was obtained and this was compared
with se?sonally adjusted Spanish PT, catch-per-unit-effort from 1971-75 (Table 2;
Fig. 1.

Method 2

Using the same raw data as presented in Table 1, estimates of numbers
present in strata where no fishing had been done were accomplished by using the
areas (in sq. miles) involved with each strata (Table 3). For each year the
totals for strata which had data (eg. 34606 in 1971; Table 1) were divided by the
total area for the same strata. The ratios of numbers per unit area were used to
obtain estimates for strata with missing data by multiplying the ratio by the
stratum area for the particular year. (eg. ratio 1971=3.097; estimates for strata
359, 360, etc. = 1304, 9265 etc.) Estimates were thus obtained for all strata with
missing data (TabTe 3.)  Average numbers per year were obtained and this was com-
pared with a seasonally adjusted Spanish PT. CPUE from 1971-75 (Fig. 2).
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Method 3

Average numbers of fish per year were obtained from strata which provided

a contimuous series of data from 1971-75. In this case only strata 361 and 362

couZd be us).ed. These averages were plotted against Spanish PT - CPUE from 1971-
75 (Fig. 3).

Method 4

In this method all biomass estimates as shown in Table 1 were adjusted -
to a standard - that of strata 362. As such, determining vatues for strata with
no data available in some years was not considered. Conversion factors obtained
per stratum and the average values that resulted per year are shown in Table 2.

Sim{lar'ly ?hese average values were plotted against Spanish PT - CPUE from 1971-
75 (Fig. 4). .
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Table 1. The relationship of VPA biomass estimates to
survey biomass estimates.

VPA Biomass Survey Biomass
Year 3-12 (Methods 1-4)
1972 17,901 217
1973 16,675 190
1974 13,919 161
1975 11,815 88
1976 10,874 112
1977 11,370 98
1978 (13,104) 132
Slope .0536

Intercept 6.0289
r .96
df 4
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Table 2. Relationship of Can (N) OT-5 CPUE and VPA biomass
estimates (3-12) along with the relationship of
weighted F to total effort (based on Can (N) 0T-5).

Can (N) VPA Biomass Weighted Total Effort

Year 0T-5 CPUE 3-12 F (Can (N) 0T-5)
1965 .699 22,624 .46 73.5
1966 .874 24,153 .67 75.2
1967 .744 24,226 .51 83.9
1968 .723 25,259 .48 106.8
1969 .798 25,654 .55 79.1
1970 .625 24,403 .70 121.9
1971 .630 22,256 .73 101.5
1972 .548 17,901 .55 80.9
1973 .530 16,675 .60 99.3
1974 .535 13,919 .96 87.3
1975 .204 11,815 1.04 173.4
1976 415 10,874 .69 89.5
1977 .314 11,370

Slope .0301 .0042

I":ggt .0052 2540

r .90 .64

df 1 10

regression AA AA
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. Table 3. 3Ps cod catch and populatwn projections (1979—86) assuming

: TAC's of 25,000 tons in 1979-82 and a Fope (0.2) fishing ) o
. : mortality from 1983-86. op. : o
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Table 4. Revision of Table 6.

Can (N) Method Method Method Method Methods
Year 0T-5 1 2 3 4 1 -4
CPUE
1972 .548 217 203 237 214 217
1973 .530 159 152 234 217 190
1974 .535 159 150 211 125 161
1975 .204 90 136 67 61 88
1976 .415 144 130 63 111 : 112
1977 .314 112 110 83 89 98
1978 L413% 119 118 107 182 132
1000 999 1000 999
Slope .9972 1.0584 .0014 .5987 .8161
Intercept -1.7198 -1.8609 .2128 -.8273 -1.3176
r .94 .67 .87 .92 .94
df 4 i 4 4 4
regression LA LA AA LA LA
'r' values AA .89 .65 .85 .90
from other LA .86
regressions AL .87 .58 .81 .82 .85
LL 93 58 .80 0 89

*values estimated using LA Regression of CPUE on Method 1-4



% Table 5. Revision.qf Table 8.

- \O -

Comparisons‘of total effort Qata from different
countries and tonnage classes and their relation

to the average F values calculated from the VPA
for cod in Subdivision 3Ps.

Can (N) Spain Can (N) Spain  Can (N) Can (N) F

0T 4 PT 4 0T 4 PT 4 0T 5 0T 5 (6-10)
Year S.A. S.A. Standard
1963 89.2 53.8  91.7 47.7 86.6 .35
1964 129.4 51.8 110.3 36.5 104.2 .42
1965 72.7 51.3 68.8 33.2 73.5 67.9 .48
1966 93.0 50.3 80.8 42.1 75.2 75.7 .71
1967 143.8 51.9 125.0 47.6 83.9 97.9 .46
1968 112.4 53.2 115.8 44.1  106.8 108.0 .51
1969 76.7 44.8 74.4 38.7 79.1 74.3 .75
1970 169.2 64.2 152.6 56.0  121.9 132.0 .58
1971 110.7 53.7 116.5 50.0  101.5 105.6 .68
1972 58.9 48.5 57.6 42.6  80.9 65.0 .42
1973 174.3 76.2 146.6 61.8  99.3 115.4 .64

Average F's
Slope  .0004 .0018 .0005 .0033  .0003 .0005
I”E:g; 4997 4489 4927 L3974 5574 4997
r .1181 .1136 .1195 .2040  .0363 .0827
Weighted F's

r .33 .27 .34 .42 .44 .35

Weighted
F
.34
.48
.46
.67
.51
.48
.55
.70
.73
.55
.60



Table 6. Revision of Table 13.
Survey Survey Predicted
Year Age Year-Class Abundance Stock size
1977 1 1976 6 4,198
2 1975 136 3,357
1974 2,197 4,170
1976 1 1975 203 5,288
2 1974 2,855 5,314
3 1973 1,855 4,072
1975 1974 198 5,261
1973 398
1972 1,117

Average Recruitment at 3 Years

1976 4,198
1975 4,323

Ave. = 4479
1974 4,915 (4500)

1973 4,072
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Table 7. Revision of Table 12.
VPA

Year-Class 1 year 2 year 3 year 3 year
1976 6
1975 203 136
1974 198 2855 2197 2121
1973 579 398 1855 5783
1972 20 1753 1117 5310
1971 18 834 1745 3778
1970 527 1057 2776
1969 287 822 3223
1968 18 5765 5636
1967 174 1746 3219 3479
1966 141 25634 9512 5515
1965 5551 11601 7326
1964 8885 11512 10014
1963 408 5062 8463
1962 620 5527 23002 8560
1961 68 3781 8368 7005
1960 1383 4558 4196

Slope 5.5369 .7198 .2862

Intercept 4164.4 3259.2 3540.9

r .65 .70 .78

df 10 10 11

Regression AA AA AA



Table 8.

3HS CuD PRUOJECY DN

NATURAL MUKMTALTIYYW
AGE LOE, UL
XX 10%3<

4900,
a463,
2324,
711,
20a,
b7.
Sb,e
26,
13,
1l

L 12097,

-
P N CLRINTULW

-
L=}
-

NATURAL MORTALITYS

AGE WOk, N,
WX 10=3¢

4300,
3528,
2719,
1148,
289,
83,
35,
23,
1l,
5,

L 12542,

-
P N0 NT e

-
=t
-

Revision of Table 14 - F0

0,2000

CATCH NU,
AXK]0m3<

92,
94,
B4l
J2b,

Y4,

40,

27,

12

6
Se

2394,

0,2000

CATCH 140,
¥X1U=I<

123,
576,
687,
JHL,
86
28,
12,
b
4.
e

1915,

p
UF CATCHES

g =02

YEAR 1977
F1SHING
MORT .

D.021
0.273
0,500
04700
0e699
0e697
0709
0s700
0,700
[ PY-T-1-]

YEAR 1978
F1SHING
MORT,

0s032
Gel76
0325
Qeafil
04251
[ FX 3}
04451
0easS1
Dee5)
0.a51

Table 8 (cont'd) - Revision of Table 14.

IFS CuD PROJECTION UF CATCHES

NATURAL MURTALITY#

AGE PUOP, N,
¥X10=3<

4200,
3410,
2697,
1608,
599,
1%1,
a3,
19,
12.
by

-
P NSO ONOTEW

-t
<
-

L 12744,

NATURAL MURTALITY#
AGE vOR, MO,
*X10=3<

4500,

1912,
1o,
401
101,
24,
12,
B

-
P N LINPRE L

[N 18015,

-
<
-

G,2000

CAITCH O
XX]10=3<

53,
232
329
205,

899G,

25

0,2000

CATCH NO.
AX10wiC

57
3l
315,
315,
178,

66,

17,

5e
2
le

1186«

YEAR 1979
FISHING
MORT

OetUlA
0.078
Geldd
Gs200
0200
0e200
De20O
04200
0200
0,200

YEAR 1980
FISHING
MURT 4

V014
o078
Delba
Ne200
0,200
06200
04200
G.200
Ce20U
04200

"'_“\%,“—

MEAN WT,
KG,

04550
04680
1300
1860
24670
3,420
44190
44940
54920
6e760

MEAN WT,
KGo

0e550
0.680
12300
14860
2,670
30420
4,190
49940
He920
64760

MEAN wT,
KGy

0eb50
GebBO
1300
1.860
2.670
34420
40190
4e94a0
5,920
6760

MEAN wT,
KGo

0e550
04680
1300
14660
2670
3e020
44190
44940
5,920
6,760

PUP s WT
XHETRIC TONSK

e695,0
2966,8
3021,
1322,5
544,7
297 .5
243,0
12,9

77,0

Ta .4

11370,5

POR, WTe
AXMETRIC TUNSK

[
A

N LNNEFIOPHPOD Zs

POR. WT,
XMETRIC TONSKC

2475,0
2305,8

16641,0

CATCH WT,
XMETRIC TONSK

50.6
b45,3

CATCH wT,
XMETRIC TOUNSK

67,5
391.9
H93,6
70840
e%5,8

94,1

49,3

3643

20.7

11,8

2531.2

CATCH W1,
AMETRIC TUNSC

2941
1579
427e2
493,
263,606

RESIOUAL
POP, NOS,

RESIDUAL
POP, NOS,

HEST10UAL
pOR, NDOS,

3390.9
25821
191242
1078,1
A01e4
10141
2940
1244
8.2
3.7

951940

RESIDUAL
pOP, NOS,

269,1
6747
19,6

843
5¢5

1040640




B lq S— . . e et e e e e e e

Table 8. (cont'd) Revision of Table 14.
3BS CUL PRUJECTINN UF CATCHES

NATURAL WURTALTIYN 0,2U00 YE AR 1981
AGE Lok, HC CAICH ND FISHING MEAN WT PUP, WT CATCH wTa RESIDUAL
© Ax1he3e” Ax10=3¢ MURT o KGe = %METRIC TONS<  XMETRIC TONS< POP, NUS,.
3 4500 57 0.014 0,550 2675,0 1.2 3633,1
2 3633, 247, 0.078 0e680 247005 1682 275143
5 2568, 313, 0el44 1.300 3338,3 406.7 182045
6 1631, 3u2. 0,200 14860 3406,8 61,2 122741
7 1282, 211, 04200 2.670 3a22.3 564,41 859,2
8 723, 119, 04200 3,420 2471.4 40744 48444
9 269, aa, 0,260 4,190 1127.% 185,49 160,4
1v 68, it 04200 44980 33446 5542 4544
11 19, 3. 04200 5,920 115,2 19.0 13,0
12 B 1. 04200 64760 56,2 9,3 Seb
JOTAL 14900, 1309, 19215,8 2408,2 11019,9
NATURAL MURTALITYA Q,2000 YEAR 1982
a Pbub, N CATCH D FISHING MEAN WwT POP, WY CATCH wT, HESTOUAL
©f wx)heng” Xx10m3¢" MORT o KGe  XMETRIC TUNSe  XMETRIC TONS< pUP, NOS,
4500 57 G018 0,580 247540 312 363341
) 36330 237, 0.o78 0i680 247015 168,2 275123
5 27151, 336, Oelad 14300 3576,7 435,8 195045
& 1820, 300, 04200 1,860 3386,0 55842 1220,3
7 1227, 2024 0.200 2,670 3276,2 560,41 822,45
8 a5, 142, Qe200 3,420 2938,4 48444 515.9
9 aba, B0, 04200 45190 202946 33340 324,.7
10 180, 30, 0s200 4,940 891,14 166,9 12049
11 45, 7. 04200 5,920 264,8 44,3 3044
12 13, 2. 0.200 6,760 88,2 1445 Be7
TuTAL 15514, 1603, 21400,6 2758,1 1143844
Table 8 {cont'd) Revision of Table 14.
3PS CUL PRUJECTION UF CATCMES
NATURAL RPORTALYIIYW Q2000 YEAR 1983
AGE VoL, N, CATCH NI, FISHING MEAN WT, POR, WT, CATCH wT, HESIDUAL
XX }0=3< XX10w3< MORT o KG o AMETRIC TUNSK XMETRIC TONSKC POF, NUS,
3 4500, 57, 0e014 0,550 2475.0 31,2 3633,1
It 3033, 247, 0,078 0,680 2470,5 168,2 275143
5 2751, 338, 0el144 1.300 3576,7 435.8 195045
6 1950, 322, 0v200 1,860 3627,9 598,0 130744
7 1220, 201, 04200 2,670 3258,2 53741 81840
8 #23, 136, 04200 Jea20 2813,0 463,7 55144
9 576, 95, 0e200 4,190 2413,2 397,48 3861
10 325, 54, 0e200 4,940 1604,0 26444 217.7
11 121, 20, 0s200 5,920 715,8 11840 81,0
12 30, 5. 0+200 6,760 205,8 33,9 20,4
10TAL 15530, 1a7t, ’ 23160,0 304841 11716,8
NATURAL MURTALITY# 0,2000 YEAK 1984
AGE PUOR, MO,y CATCHn NO, FISHING MEAN wT, TPOP, WY CATCH WT, RESIDUAL
AX10e=3< A1 0=3< MORT , KGa %METRIC YONSC  XMETRIC TONSC POP. NOS,
3 4500, 57, N«01l4 04550 2475,0 1,2 363341
a 3633, 247, 0,078 0,680 2470.5 168,2 275143
5 2151, 338, Oeldd 1,300 3576,7 435,.8 195045
6 1950, 322, 0,200 1,860 362749 594,0 136745
7 1307, 216, 0,200 2,670 349049 575,4 876.4
8 618, 135, 0e200 3,420 2797,5 46141 548,23
9 sh1, 91 04200 44190 2310.2 3808 369.6
10 386, 64, 0,200 4,940 19071 314,.4 268,8
11 218, 36, 0e200 5,920 1288,5 21244 145,9
12 b1, 13, 0,200 6,760 547,9 90,3 $4,3
YuTaL t6196, 1515, 20492,2 326747 11895, 6



Table 8 (cont'd) Revision of Table 14.

IPS Cul PROJECTION UF CATCHES

NATURAL MURTALITY® 0,2000 YEAH 198%
AGE PUP s N, CATCH NOo FISHING
XX10w3< XR10m3< MORT o
3 4500, 57, 0e014
4 36033, 2587« 0.078B
-] 2751, 335. Qs144
& 195G, 322, 02200
7 1307, 216, 0.200
] 876, 134 04200
9 Hab, 904 04200
10 370, (-3 % 04200
1 259, 43, 0200
12 146, 24, 0e200
TUTAL 16341, 1539,
NATURAL MORTVALITY® 00,2000 YEAR 1986
AGE BOP, NO, CATCH WO FISHING
XX 0=3< XX10m3< MORTY
3 4500, 57, De014
4 3633, 247, 0.Q78
£ 2751, 335, Del4s
6 1950, 322, 0,200
7 1307, 2i6, 04200
[ 576, 1h4. 04200
9 587, 97, De200
10 b, 51 0e200
11 248, a4l 04200
12 173, 29 04200
TOTAL 16395, 1548,

VS —

MEAN WT,
KG,

0,550
0,680
1,300
1,860
24,670
3,420
44190
4,940
5,920
6,760

MEAN WT,

04550
04680
1300
1860
24670
3,420
44190
444960
8,920
64760

PP, W1,
XMETRIC TONS<

25279,7

POPe WT,
XMETRIC TUNSC
2475,0
2470,5
3576,7
3627,9
3490,9

CATCH wT,
KMETRIC TOUN

3442,9

HESTOUAL
POB, NOS,

24747
1735
97.8

11992,7

RESIDUAL
RPOP, NOS,

363341
2751.,3
1950,5
13074
87644
87,5
393.8
24644
16641
11643

1202847



Table 9. Revision of Table 15 - Fmax = 0.30

3PS Cub PROJECTION GF CATCHES

NMATURAL HMORTALLIIY®

AGE Pliky MU,
A%X10=3<

4500,
4363,
23244
711,
204,
87.
Bie
28 e
13,
11,

-
P NG LEINDDD

-

TuY 12697,

NATURAL #~ORTALITY#

AGE BUR, MO,
AX10=3<

43500,
3928,
2719,
1id0,
2849,
83,
35,
23,
11,
Se

- —
P NmCLCONTIEW

-
(=3
-
-

12542,

Os2000

CATCH WO,
XA 10=3<

Y2,
Y4y,
Bal,
3248,

94,

an,

27

t2e

LY
S

2394,

G,2000

CATCH N0,
RE10=3<

123,
576
6H7.
K1-2 Y
96
28
12,
Ha
4 e
2.

1915,

YE AR 1977
FISHING
MORT,

GeD21
0,273
0e505
02700
04649
Geb97
04709
G700
0s700
02685

YEAkR 1978
FISHING
MUORT,

0,032
041786
0e325
0454
0.451
0.45)
0e651
Oe451
Oed%1
De451

Table 9. (cont'd) Revision of Table 15

3PS CUD PROJECTION

NATURAL MORTALLITY#

AGE POP . NU,
BX10=3C

-
P N=~OLO~NIUNE W
w
-

-

12744,

-
=
-

NATURAL mORYTALITYR

AGE Pk, N,
AX 10«3

4500,
3367,
2483,
1779,
G975,
363,
91,
2t
11,
T

-
P ARNeoOO~NTREG

-

13605,

-
o
Y

O.2000

CATCH Nl
XX10m3<

79.
342,
417,
380
141,

36

10.

44
kY
Te

1873,

0,2000

CATCH NOS
XX1G-3<

b8
338,

OF CATCHES

YEAR 1979
FI1SHING
MOKNT

0s021
0117
0e216
0,300
043060
0300
06300
04306
Ve300
e300

YEAR 1980

FISHING
MURT o

— (& —

MEAN wT,
KG,

04550
04680
1,300
1.860
24670
3,420
4,190
44940
5,920
6,760

MEAN wT,
K

0e550
0,680
1300
1860
Pat:70
3,420
44190
4,940
5920
64760

MEAN WT,
KGe

0550
Ge680
1,300

MEAN WT,

Go

04550
D680
1.300
1,860
28670
34420
44190
44940
54920
64760

POP, wT,
SMETRIC TGHNSK

74,4
11370,5

POP, wWT,
YMETRIC TUONS<

2365,0
267103
3534,3
2135,9
771.8
283,9

12124,.7

18

~¢

1242,3
33,1
129.7

6644
50.0

16778,86

CATCH W1,
XMETRIC TONSKC

50«0
645,3
1093,3
61041
25140
136.8
11341
5943
35,8
33.4

3J028,8

CATCH WwT,
XMETRIC TONSK

6745
J91 .9
893,86
708,0
255.8

94,1

49,3

38.3

2047

1148

2531.2

CATCH Wi,
XMETRIC TONSC

43.%5
23245
619.46
70642
3775
121.7

42,8

216

17,0

Be8

2191.4

T
XMETR

RES1DUAL
POR,

4e5
B246,.8

RESIDUAL
pOP,

RESIOUAL
POR,

3367.2
248344
17793
97545
363¢2
914
2643
1142
Teh
3.3

9108,.2

KESIDUAL
ROP

I60Te7
245244
163842
1079.2
59147
220.3
55,5
159
6.8
445

967242

NGS ,

NUS .

NUS,

NUS,
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Table 9. (cont'd) Revision of Table 15.

3FS (U0 PROJECTIOUN UF CATOCHES

NATUKNAL MURYALITYE O0,2000 YEAR 1981
AGE Puk, Nu, CATCrH hil, FISHING MEAN wT, POP, wT, CAYCH wT, RESTDUAL
AX]1D=3< X¥r10m3< MURT o KG o XHETRIC TONSKC XMETRIC TONSK POP, NOS,
3 “n00, 8%, Vo021 04550 247%,0 4beb 3607,7
a 3608, 362, 0ol 17 Vo680 2453,3 24640 262746
5 2452, 533, 0s216 1,300 3188,2 563.4 1617,.8
[ 10638, 387, 04300 1,860 3047,1 71944 993,6
7 tu7y, 255, e300 2.670 2881,5 68043 654.6
8 592, 140, 0,300 34420 2023,4 47747 358,9
9 220, 52, 04300 4,190 923,1 21749 13346
10 55, 13, Ne 300 44940 274,0 64al 33.6
1 16, 4.0 06300 54920 94,3 2243 9.7
12 7. 2. 06300 64760 46,0 1049 441
TUYAL 19168, 1732, 1740%,9 3049,1 10041,3
MATURAL »ORTALLITYS 04,2000 Y& AR 1982
AGE PUB, N, CATCH 1Dy FISHING MEAN WT, POP, WY, CATCH wT, HESIDUAL
AR 1G=3< Xx1ii=3< IORT o KGo IMETRIC TONSC XMETRIC TONSK BOP, NOS,
3 4500, 85, 0,021 0¢550 2475,0 46,6 360747
4 A60s, 362, De117 G.680 2453,3 24640 : 262746
£ 2628, aba, 0e216 14300 3415,9 603.6 17334
6 lats, 382, 04300 1,860 3009,2 71044 q981,3
7 994, 235, Ve300 24670 26%3,0 02643 602.7
8 ©h5, 155, 06300 34,420 2238,7 52845 3497.0
) 359, &5, Oe 300 44180 1503,6 355,0 217.7
10 134, 32, 0ed300 44940 660,1 156,08 81,0
1 34, 8, 04300 S.920 199, 1 4740 2044
12 10 2 0s300 64760 65,3 15,4 549
TOTAL 14537, 1808, 18673,1 333447 1027a,6

Table 9. (cont'd) Revision of Table 15.

3RS Culi PROJECTINN OF CATCHES

MNATURAL MURTALI(Y® 0,2000 YEAR 1984
AGE ' BUB . MU, CATCH HO, FISHING MEAN WT, POP. Wi, CATCH wT, RESTOUAL
AX10e3< "X10w3< MUKRT o KG, XMETRIC TUNSK XMETRIC TONSC POR, NOS,.
3 a500, 85 0.021 Qe550 2475,0 4646 360747
4 Je0B, 3Jez. el 1?7 0680 2453,3 246,0 262746
5 PL2B, 404 0e216 1,300 3415,.,9 603.6 17334
[ 1733, 409, Ve300 14860 Jd224.1 761.2 10514
7 Y81, 232 « 300 24670 262040 618.,5 59542
] 603, 142, e300 Jea20 2061,1 486,60 36545
9 397, G4, 04300 4,190 1663,5 392,.7 240,8
10 218, 81 0300 44940 1075,2 253 .8 13240
11 Bl 19 NednNQ 5,920 479,8 1134 492
12 20,4 Se 0300 6,760 137,.9 32406 1244
TUTAL 16769, 1863, 19605 ,8 3554.9 10415,
NATURAL FUKTALITYW 0,2000 YEAR 1984
AGE BOP, N, CAaTCH NI, FISHING MEAN wT, POP, WT, CATCH wT, RESIDUAL
BX10=3< AX10m3< MORT , KGo XMETRIC TONSK XMETRIC YUNSKC POP, NOS,
3 4500, BY, 0eD21 GeB50 2475,0 46,06 36077
L Jout, dnz, Oell7 O.680 2453,3 286.,0 262746
5 2628, aba, Ge210 1,300 3415,9 603,06 173344
[ 1733, 409, 0300 14860 322441 761.2 1051.4
? 1uSl, 244, 0ed00U 2,670 2807.1 662.7 637.7
8 585, 141, 0es00 36420 2035.5 480.5 391.0
S 366, 86, 04300 44190 1531 ,6 36140 22147
10 24, 57, Ve300 44940 1189,6 280,48 164641
3 132, 31, 0.300 54920 781.5 18445 b0 1
12 49, 12, 04300 6,760 332.3 THe5 2948
TOTAL 18903, 1895, 20245,8 3706,.,0 1049644
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Table 9. ({cont'd) Revision of Table 15.

3PS CulL PRUJECTION UF CATCHES

HaTurAL HURTALLIYS Ve200UL YEAR 19865
AGE 0K, MU, CATCH Bl FilsSnltio MEAN wT, POP, WY, CATCH wT, RESIDUAL
AX10=3< XA U=3< MORT o . XMETRIC TUNSKL AMETRIC TUNSK POP, NUS,
3 4500, 685, Ge021 Geb50 247540 4646 360747
& 3604, 3b2,. 04117 0e680 2453,3 246,0 26276
5 PulY, 464, Gs216 1e300 3415.9 603,46 1733.4
o 1733, 409, 04300 1860 322441 761.2 1051.4
7 10%t, 248, Ues300 24+670 . 280741 6t2,.7 637.7
] 633, 151, 0,300 3,420 2180,9 14,9 386.,8
9 361, B5, Ve300 44180 1512,5 35741 218,.9
10 222, 52, 0,300 44940 109%5,2 258,46 134.5
11 146, 34, 6,300 54920 864,7 20441 88.6
te 80, 19 0.300 6,760 54143 12748 48,6
Turag 144967, 1950, d05609,9 3782,5 10535,.1
NATURAL MURTALTTY# 042000 YEAR 1986
ALE Bup, Hd, CATCH NO, FISHING MEAN WT, ROP, WY, CATCH Wi, RESIDUAL
AX)0=3< Xrlom3< MUIRT KG, XMETRIC TONSK XMETRIC TONSC POP, NOS,
3 4500, “h, 0,021 0,550 247540 46,6 3607.7
9 JbB, 362, Vel l? 0680 2453,3 246,40 262746
bl 2024, aba, 0,216 1.300 Ja15,9 603,06 173344
6 1733, 408, 04300 1,860 3224,1 761.2 105144
7 1051, 248, 0300 2.670 280741 06247 6377
[} 630, 151, 00300 3,420 2180,9 514,49 3868
9 d87, 91, 0,300 44190 1620,6 382,.6 23446
10 219, 52, (e300 4e940 1081 ,.,6 25543 132,8
11 134, 32, 0.300 54920 T796,1 187.9 816
1e 89, 21, 0+.300 64760 698,.,9 1414 5347
TUTAL laus 7, 1914, 2U653,3 3B02.2 10547,2
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Fig. 5. Yield curve - Subdivision 3Ps cod. - Estimated value for 1978.




3Ps Cod. Summary of Tables 3, 14, 15 - CAFSAC Res. Doc. 78/18 + Addendum.
Population Terminal Population Terminal Population Terminal
Year Wt F Catch Wt F Catch Wt F Catch
1977 113,700 .68 30,890 113,150 .68 30,288 113,150 .68 30,288
1978 120,910 .44 25,000 116,830 .45 25,118 116,830 .45 25,118
1979 136,110 .35 25,000 133,910 .20 14,868 133,908 .30 21,443
1980 153,800 .29 25,000 162,380 .20 19,347 154,000 .30 25,970
1981 172,090 .24 25,000 189,060 .20 23,435 171,518 .30 29,711
1982 191,630 .21 25,000 211,269 .20 27,130 184,800 .30 32,891
1983 211,930 .20 27,250 229,608 .20 30,153 194,842 .30 35,262
1984 230,310 .20 30,240 243,417 .20 32,429 201,650 .30 36,870
1985 244,580 .20 32,620 251,685 .20 33,792 205,172 .30 37,700
1986 255,500 .20 34,420 254,638 .20 34,279 206,139 .30 37,929
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