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Abstract

The TAC of 16,000 t in 1979 was not achieved, with only 11,000 t being
landed. An analytical assessment of this stock was carried out and a number of
regressions run in order to determine the best terminal F. Although no one
regression series proved conclusive, the overall indication was that a terminal
F of 0.10 was most appropriate. Projections suggested a TAC of 18,000 t in 1981
fishing at the Fp, 1 level of 0.146. Research surveys in 1979 indicated
the higher than average abundance of several length groups that will be
available to the commercial fishery in the near future.

Résume

Le contingent de 16 000 t de sébaste pour 1979 n'a pas été atteint, les
prises n'ayant été que de 11 000 t. On a fait une évaluation analytique de ce
stock et essay@ plusieurs régressions afin de déterminer le meilleur F terminal.
Bien qu'aucune régression n'ait donne de résultat conclusif, un F terminal de
0,1 semble le plus approprié. Les projections pour 1981 suggérent un TPA de 18
000 t & Fy 1 de 0,146. Des relevés par navire de recherche en 1979
indiquent 1a présence de plusieurs classes d'dge abondantes qui rallieront le
stock dont disposera la péche commerciale dans un avenir prochain.



INTRODUCTION

As a result of poor recruitment in the mid-1960's, the 3P redfish stock has
shown a decline which resulted in the lowering of the TAC from 25,000 MT in 1974
to 11,000 MT in 1979. Based on an assessment presented to CAFSAC in 1979
(Atkinson et al. 1979) which indicated the recruitment of several strong year-
classes (aged 7-12) into the fishery, the 1979 TAC was raised to 16,000 MT and
was set at 18,000 MT for 1980. This paper presents an update of the assessment

of this stock.

METHODS AND RESULTS

.

Catch per hour was calculated using Canadian (Nfld.) tonnage class 4 (OTB1)
as the standard and all catches comprising > 50% redfish were used (Table 1).
Nominal catches rose from 9700 MT in 1961 to a high of 37,000 MT in 1970
but since then declined to 11,000 MT in 1979 (with a minor peak of 28,000 MT in
1975) (Fig. 1). Catch rates, after rising to 0.91 MT per hour in 1965, have
declined steadily to 0.36 MT per hour in 1979. The amount of effort has fluctuated,
increasing to a high of 56,000 standard hours in 1975 and subsequently decreasing

to 30,000 standard hours in 1979.



Numbers at age

As in the past, commercial length frequencies and age/length keys were applied
to the total reported commercial catch to determine the numbers caught at age.
These calculations were done separately for males and females then combined for
the cohort run. The resulting catch matrix for 1973-1979 can be seen in Table 2.

Weight at age

The average weight at age was calculated from the commercial age/length keys

from 1974 to 1979 using the following:

2+9543
0.1659¢

3-0210
= 0.1372¢

thale

Wtfema]e

The resulting weights at age from each key were then averaged and smoothed (gi%bisﬁ

to obtain the resulting vector (males and females combined) (Table 3).

Partial recruitment

Partial recruitment was calculated by comparing the numbers caught at age
(ages 5-18, sexes combined) in the commercial fishery (expressed as a percent of
the total number caught in this age range) with the numbers caught at age (ages 5-18,
sexes combined) per standard tow during a research cruise in the spring of 1979
(again expressed as a percent). Ratios of the percent commercial to the percent
research (at age) were calculated and averaged over 3 ages. The partial recruitment
vector was determined by assuming that all fish aged 14 and over are fully recruited
and by calculating the percent recruited at the younger ages. The resulting vector

can be seen in Table 3.



Terminal fishing mortality

Attempts to establish the terminal fishing mortality were carried out in a
number of ways. Linear regressions of biomass (ages 14-29, 10-29 and 6-29) on
CPUE were run from 1973-1979 in order to check the coefficient of correlation
(Table 4). Similar regressiors were run from 1973-1978 in order to determine
which curve would best predict the 1979 biomass given the 1979 CPUE. These
results are summarized in Table 5.

The CPUE was converted from MT/hr to numbers/hr and two sets of regressions
were run as above. These are summarized in Tables € and 7.

Linear regressions were run of numbers from cohort (ages 6-19) on numbers
per tow from research surveys (ages 6-19, 1974-1978, 1979). These results are
shown in Table 8. |

Finally, regressions were run of total F (ages 6-28, 10-28 and 14-28) on
effort and these results are shown in Tables 9 and 10.

The final method used was a comparison of Paloheimo Z's with the Z's
calculated from cohort (Winters, personal comm.). The method used is as
follows: Paloheimo Z's were calculated between 1977 and 1979 (ages 14-27 and
16-29) to obtain a two-year estimate of Z. A comparable estimate (two-year) of
Z was obtained from cohort runs using the formula
+ 7

Z,, + 27

78
2

77 79

The results are summarized in Table 11.

The regressions of biomass on CPUE do not give any clear indication of a
suitable terminal F. Similarly regressions of numbers on CPUE don't suggest a
terminal F except that in Table 7 the prediction error changes from negative to
positive between F"s of 0.05 and 0.10 for ages 10é29 perhaps suggesting that the
terminal F lies in this range. The results in Table 8 can be considered to be

totally unreliable as the slopes are all negative. These results are due to the



fact that the research cruises have not consistently fished all the
strata in 3P. The regressions of F on effort suggest a terminal F of
0.10 based upon the coefficient of correlation (Table 9, ages 10-28)
and also based upon the closeness of prediction (Table 10, ages 14-28).
The final method tried suggests a terminal F slightly below 0.15
(Table 11).
From the above , it would appéar that terminal F 1lies between
approximately 0.075 and 0.15. In 1979 a terminal F of 0.15 was accepted
and the projections carried out with FO.] of 0.145. This resulted in a
suggested TAC for 1979 of 16,000 MT. In 1979, however, only 11,000 MT
were caught and if the 1979 cohort and projection are accepted as being
reasonably correct, the terminal F would be below 0.145, probably in the
area of 0.10. A cohort run with terminal F of 0.10 is shown in Table 12.
Table 13 and Fig. 2 show the yield per recruit curve using the method of
Thompson and Bell (1934). Projections at terminal F of 0.10 were done in
two ways. First the 1980 TAC was entered for 1980 and Fp 1 for 1981 and
second, FO.] was input for 1980 and 1981. In both runs the geometric mean of
age 6 fish determined from cohort was used for recruitment. The results of
the projections can be seen in Table 14. |

Abundance indices

Commercial length frequencies indicate that the fishery was concentrated
on 20-30 cm length groups for both sexes early in the year but as the year progressed.
fish 30-40 cm came to predominate (Fig. 3). This shift may have occurred as.a result
of a shift in fishing pattern by the vessel captains who voluntarily avoided
fishing in the areas where concentrations of the smaller fish were found

(north of Burgeo Bank and the Hermitage Channel Area).



The numbers caught per standard tow in 1978 and 1979 both indicate a
predominance of younger fish which are barely large enough to enter the
commercial fishery (i.e. under age 10) (Fig. 4).

Length frequencies from research cruises for certain strata (Fig. 5) fished
consistently from 1974-1979 indicate the presence of several strong length groups
in the Hermitage Channel Area and north of Burgeo Bank-that will be:available:to
the fishery in the near future (Fig. 6, 7). In the south also are present fish
18-26 cm (Fig. 8, 9) which will soon be available to the commercial fishery
although there is no indication of their presence in this area as smaller fish
and thus it may be postulated that they migrate here from other areas at this

size.
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Table 1.

Catch, effort (standard) and catch per
unit effort for 3P redfish 1960-1979.

Year Catch CPUE Effort Effort
(MT) hr. (10 yr. av.)

1960 9,225 0.573 16,099

1961 9,776 0.611 16,000

1962 13,439 0.512 26,248

1963 13,747 0.682 20,157

1964 13,807 0.692 19,952 11,777
1965 18,733 0.905 20,699 13,376
1966 20,868 0.874 23,876 15,443
1967 32,991 0.804 41,034 19,307
1968 13,884 0.780 17,800 20,701
1969 32,051 0.736 43,458 24,541
1970 37,270 0.707 52,716 28,203
1971 27,500 0.619 44,426 31,046
1972 26,037 0.679 38,346 32,255
1973 18,368 0.612 30,013 33,241
1974 22,158 0.494 44,851 35,731
1975 28,250 0.508 55,610 39,222
1976 19,167 0.510 37,582 40,593
1977 17,163 0.416 41,257 40,615
1978 15,005 0.381 39,383 42,764
1979* 10,655 0.356 29,930 41,438

*Provisional
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AGE MEAN WEIGHT PROPORTION RECRUITED

(GMS%

105.00 050
7 i42.00 090
8 177.00 150
? 213.00 210

10 247.00 270

i1 286,00 ‘ . 380

12 331.00 600

13 369.00 . 830

i4 406.00 1.000

15 445,00 1.000

i6 484,00 1.000

17 5i6.00 - 1.000

i8 553.00 i.000

i9 587.00 i.000

20 621,00 ..000

24 6%7.00 , 1.000

a2 688.00 1.000

23 724.00 1.000

24 770.00 i.000

2% 816.00 1.000

26 865.00 1.000

27 943.00 1.000

28 ?48.00 i.000

29 285.00 1.000

NATURAL MORTALITY RATE IS ,4106

Table 3; Partfal recruftment vector ard average weight at
age used in cohort and projections for 3P redfish (sexes
combined].
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Table 4. Coefficient of correlation from regressions of biomass (cohort)
on CPUE (MT/hr) for 1973-79.

r? for biomass on CPUE (1973-79)

Terminal 0020 5 10-29 , 14-29
F r Slope r Slope r Slope
0.05 .7068 - .7420 + .8561 +
0.10 .0269 + .8156 + .8530 +
0.15 .6450 + .8310 + .8517 +
0.20 L1677 + .8372 + .8509 +

Table 5. Coefficients of correlation from regressions of biomass (cohort) on
CPUE (MT/hr) for 1973-78 and the closeness of the prediction of 1979 biomass.

r2 and prediction error (%)

Terminal 6-29 10-29 14-29
F rz % Slope r2 % Slope r2 % Slope
.05 .5784 -9.3 - .7631 -10.7 + L7947 +4.8 +
.10 . 1384 -7.3 + .,7800 - 8.8 + 7927 +6.6 +
.15 .6183 ~5.5 + 7847 -7.0 + .7918 +8.4 +

.20 .7135 -3.6 + ,7869 -5.3 + L7913 +10.1 +
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Table 6. Coefficients of correlation from regressions of numbers (cohort)
on CPUE (no/hr) for 1973-79.

r2 for numbers on CPUE (1973-79)
Terminal o 6-29 , 10-29 o 14-29
F r Slope r Slope r Slope
0.05 .1745 - 4147 + .3458 +
0.10 .1255 - 4367 + .3576 +
0.15 .0579 - 4308 + .3622 +
0.20 .0002 - L4254 +  .3646 +

Table 7. Coefficients of correlation from regressions of numbers (cohort) on CPUE
(no/hr) for 1973-1978 and the closeness of the prediction of 1979 numbers.

rZ and prediction error (%)

Terminal -6-29 10-29 14-29

F r2 | %  Slope . er ﬁ% Slope:. r2 % Slope
0.05 .0888 - 27.5 - .4481 - 8.9 + .2585 + 41.3 +
0.10 .0518 - 21.1 - 3871 +7.4 + .2721 + 67.9 +
0.15 .0123 - 14.8 - .3661 +23.2 + 2774 + 93.3  +

0.20 .0087 8.6 + .355] +38.5 + .2803 +117.5 +
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Table 8. Coefficients of correlation from regressions of numbers (cohort, ages 6-19)
on numbers per standard tow (research, ages 6-19) for 1974-1979 and for 1974-1978 with
closeness of prediction for 1979 numbers.

rz for numbers (cohort) on numbers/tow (research)

Terminal 1974-1979 1974-1978
F rz ~ Slope: erz v % Slope
0.05 .8759 - .8520 -8.8 -
0.10 .8812 - .8559 -5.9 -
0.15 .8795 - .8524 -3.0 -
0.20 .8593 - .8323 -0.2 -

Table 9. Coefficients of correlation from regressions of F
(cohort) on effort for 1973-1979.

rZ for F on f (1973-1979)

Terminal 6-28 10-28 14-28
F r2 Slope r2 Slope r2 Slope
0.05 .3390 + .7566 + .6463 +
0.10 .4600 + .8115 + 6271 +
0.15 .5596 + .7206 + .4899 +

0.20 .6385 + .5598 + .3944 +
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Table 10. Coefficients of correlation from regressions of F (cohort)
on effort for 1973-1978 and closeness of prediction of 1979 F.

r2 and prediction effor (%)

Terminal 6-28 ' 10-28 14-28
F r2 % 751ope r2_ % Slope r2 % Slope
0.05 L1956 +120.9 + .7476 +68.8 + L5415  +23.1 +
0.10 .3206  +73.5 + .7974 +39.7 + .5549 +1.4 +
0.15 .4351 +47.2 + .6330  +22.9 + .4813 -7.8 +
0.20 .56320  +33.2 + .4611 +9.1 + .3944 -20.5 +

Table 11. Paloheimo Z's and Z's from cohort (2 yr) (1977-1979)

Terminal Z from cohort PZ
F
0.05 0.32
0.10 0.43
0.50
0.15 0.53




Table 12a.

3P REDFISH

POoPULATION

AGE/YEAR
&
?

8

9
10
it
i2
13
14
1%
ié6
17
18
19
20
21
a2
23
24

26
27
a8
29

1973
46808,
27645,
21980,
18179,
17964,
22373,
23024
27874,
33981,
655840,
37927,
74821,
30783,
37908,
27860,
19921,
17489,
11712,

7922,
6330,
1%,
i4,
9.

9,

NUMEBERS

1974
56614,
42341 .
25004,
19873,
16444,
16232,
19734,
19876,
22295,
24946,
50480 .
28738,
b07%7.
26101,
33465,
24146,
17503,
15459,
10213,

6708,
5568,
12.
15
b,

1975

1162714,
51426,
37464 .
20840,
16415,
13423,
12747,
16525,
14558,
17265,
19553,
38389 .
23533,
51237,
22606,
290419,
21154,
13996,
11304.

7900,
4027,
3243,
9.
8.

Population numbers from cohort with terminal F = 0.10

1976
226199,
10482%.

45601 .
32449,
18047,
14391,
11088,
14422,
13986,
123104,
13524,
142%6,
267419,
15548,
34889 .
174587,
24048,
17163,
10992,
Y477 .
6002,
2698,
2281,

6,

.

1977
263166,
204634,

94797,
410144,
28540,
19935,
12609,
955,
pi22,
11591,
Y933 .
10528,
11830,
2022%,
12264,
25533,

14522,

19489,
13668,
8700,
6447,
3896,
1615,
15417,

1978
2482446,
237878,
184693,

89301 .
36357,
25002,
13680,
1048%,
783%,
7282,
@i20.
8233,
gasa,
0748,
15771,
6840,
18672,
10974,
15353,
10435,
6842,
G217,
3149,
11740,

1979
102603,
196204,
2LL297.
160447,

704864,
27948,
20380,
10429,
8672,
H0S7.
G484,
YR70.
H&L97 .
6488,
8010,
132479,
8264,
15436,
8937,
12869,
34440,
9%%0 .
4215,

2537,

71



Tahle 12b,

3P REDFISH
FISHINEG

AGE/YEAR
&
7
8
9

10
11
12
13
14
i%
16
17
i8
19
20
21
22
23
24
2%
26
27
28

29

MORTALTIT

1973
000
000
004
000
L0014
26
047
L4123
209
B N-¥
477
108
65
RS
044
L0332
023
L 037
I EOY)
028
147
164
280
, 280

1974
002
022
082
L0914
103
L i26
077
244
156
144
174
100
070
044
043
L0341
100
213
LAS7
LA40
.440
L A93
219
. 440

I

E

8

1975
004

014

%94
046
032
L0914

052

L 067
8%
L 144
216

262

314
284
151
. 088
109
142
076
A7
301

e loge ]

v e SO

268
314

Fishing mortalities from cohort with terminal F = 0.10

1976
000
001
06
019
023
032
049
098
088
098
150
087
. 178
137
092
410
128
134
290
. 332
L4413
. 308
L4413

1977
004
003
006
020
038
053
084
098

1325

e S e

L1440
088
L i3e
094
149
137
L2413
.480
A3
170
140
107
A3

223

1978
006
L0418
043
9%
63
104
A7
090
LASY
L 184
113
106
R
96
134
058
090
108
27
L2
o9
LAL3
i20
184

1979
L 00%
009
L0419
L0214
LOR7
. 038
U610
.083
400
100
100
L1000
100
100
100
L1100
100
L 100
400
L1040
Li0o
00
100
L4100

81



Table 12c.

TOTAL POPULATION NUMRERS AGES 6 T0 29

YEAR 1973 1974 1975
TOTAL N GCP7722. 542093, 562841,
TOTAL POPULATION NUMRERS AGES 40 TO 29

YEAR 1973 1974 197%
TOTAL N 463440, 398261 . 337443,
TOTAL POPULATION NUMRERS AGES 14 TO 2¢

YEAR 1973 1974 197%
TOTAL N 371884, 325978 . 277802,

POPULATION RIOMASS AGES & T0 29

YEAR 1973 1974 1975

BIOMASS 246395, 229134, 214449,

1976

684641,

1976

27%897,

1976

224279.

POPULATION HIOMASS AGES 40 TO 29

YEAR 19773 1974 1975
BIOMASS 229792, 208548, 183577,
POPULATION RIOMASS AGES 14 TO 29

 YEAR $973 £974 1975

BIOMAGS 201052, 185949, 165300,

FISHING MORTALITY-WINTERS METHOD AGES 14 TO 28

YEAR 1973 1974 197%
TOTAL F 103 114 193

1976

153380.

1976

137040,

1976

153

Population nuwbers, biomass and total F (fully recruited) with Terminal F = 0.1Q

1977 1978
851062, 959411,
1977 1978
24745%, 233292,
1977 1978
180850, 147768,
1977 1978
27237, 229544,
1977 1978
135032, 121989,
1977 1978
115735, 97461 .
1977 1978
148 140

1979

PRELLH2Y .

1979

256408 .
1979

127490,

1879

232490,

1979

1223%1

1979

846434,

1979

100

oT



Table 13 SUMMARY OF YIELD PER RECRUIT CALCULATED FROM

PARTIAL RECRUITMENT AND AVERAGE UWEIGHT AT AGE
QUER AGES & TO 29

F Y/R(KG)
004 0026
050 . 0888
2100 L1284
150 1463
200 1549
. 250 L1594
. 300 L1644
350 L1619
400 LA6214
450 L1619
500 CA64S
550 1640
600 1604
650 1597
700 L1594
750 1584
800 AS77
850 4570
900 A563
950 L1557

£.000 1550
i.050 1544
1.100 . 1537
1.450 L1534
1.200 L1525
1.2590 L1519
1.300 L1514
1,350 1508
i.400 LA502
1.450 5497
1.500 1492
1.550 . 1487
i.600 1482
i.650 147

1.700 1472
1.750 -.1468
1.800 1463
1.850 1459
1.900 1454
i.950 1450
2.000 1446

FO.1 IS .1460



able 14a. CATCH PROJECTION FOR 1980 USING POPULATION ESTIMATES FROM COHORT WITH TERMINAL F OF .100
using 1980 TAC=18,000MT :

AGE POPULATION POPULATION FISHING CATOH CATCH , RESTDUAL. RESIDUAL

NUMBERS WETGHT MORTALITY MUMEBERS WEITGHT MNUMEERS WETGHT
006s) (MT) _ (0008) (MT) (000%) (MT)
O 122363, 12848, 008 977, 103, 109790, 14528,
7 Y2376, 13147, 048 1323, a8, 82327, 13690,
8 175942, 31442, 025 4180, 740, 155225, 27475,
4 188343, 40447, L03% 6234, 1328, 164494, 35037,
10 141869, 35042, 046 6008, 1484, 122658, 30297,
i1 61793, 17673, 064 3650, 1044, H2444, 14999,
12 24345, 8058, 101 2230, 738, 199440, 6590,
13 17367, 6408 . 140 2160, 797, 13663, Ho4a2.
14 868%, 3526, 69 1284, G224, 6640, 2696,
1% 7400, 3160, 169 1049, 467, 5428, 241%,
i6 4959, 238%. 169 733, 353, 3791, 1824,
17 4490, 2347, 169 b64, 342, 3433, 177i
18 6034, 3337. 169 892, 493, 4643, 2554,
19 5483, 3249, 169 810, 476 . 45192, ’461
20 G312, 3299, 69 8%, 488 . 4061, 2882,
21 6558, 4309. 169 969, 637, 5014, 3294,
22 10247, 7029, 169 1510, 1039, 7811, L3374,
23 6766, 4899. 169 1000, 724, Bi73. 3745,
”4 12638, 734, 169 1868, 1438, Y66, 7440,
25 7317, 5971, 169 1081, 882, G594, 456% .,
26 10533, 111, V169 1557 1347, 8053, 6965,
27 6910, 6309, 169 10.1 P32, 5283, AB23,
28 4544, 4308, 169 672, 637, 3474, 3293,
29 5549, 5436, V169 8ib. 803, 42219, 41596,

TaTAHL 937463, 242749, 43473, 18000, B069%0. IQUQ%HQ.



Table 14b.

ATCH

in

e
13
14
1%
i6
17
18
19
20
24
aR
23
54
2%
26
27
28

1o v
’3()

TOTAL

POPULATION
NUMRERS
Co00s)
122363,
109790,
BR327,
159229,
164494.
122658,
S2444,
19940,
13663,
H640 .
5428,
3794,
3433%,
44613,
4492,
4061 .
S044.
7841,
5473,
F662 .
5594,
g0%3,
S283.
7493,

29343,

POPUIATTON
WEITGHT
(MT)
12848,
155949,
14572,
33063,
40630,
35080,
17359,
7347,
5%47.
2955,
2611,
1956,
1898,
2708,
2603,
2668,
3449,
Ga%%,
3983,
7884,
4839,
7352,
s008.
7978,

2454183,

FISHING
MORTALITY

007
L0413
022
0314
039
55
088
124
, 146
146
146
146
146
46
T
146
146
Jiab
146
146
146
L1468
46
146

CATCH
NUMBERS
0008
847 .
1364,
1697,
44461 .
HOHZ,
H302,
4489,
2164,
1768,
[/y9,
703,
494,
444,
597,
543,
G926,
649,
10411,
L&Y,
12%4,
724,
1042,
684,
094,

40034,

CATCH

WELGHT

(MT)

a9,
194,
300,
%0,
1494,
1802,
1387,
799 .
748,
382,
338,
253,
246,
350,
337,
345,
446,
732,
%16,
1020,
L6,
PATY
H48,
9814,

15907,

RESIDUAL
NUMRERS
(00 03)
09943,
8045,
72879,
136242,
143087,
104996
43473,
15959,
10683
Siv2,
4244
2964,
2684,
3607,
3278,
KEWa
3920,
H108,
4044,
7559%.
4374,
HE96,
44134,
60415,

802837,

aft g FPRO]E%J&GN FOR 1981 UQ[NF PUPUIﬁT[UN ESTIMATES FROM COHORT WITH TERMINAL F OF  .100
0.1
GE

RESIDUAL
WETLTGHT
(MT)
1195441,
13922,
12900,
29043,
345343,
30029,
14390,
L8899 .
4337 .
2340,
2044 .
1530,
1484,
247,
203% .
2086,
2697,
44020,
3114,
HLHS .
3783,
LY 49,
3916,

592% .,

206740,



Table 14c. CQTCHFPROJECTION FOR 1980 USING POPULATION ESTIMATES FROM COHORT WITH TERMINAL F OF  .400
usin =0, 146, ‘

ASE OQOPQLQTIQN POPULATION FIGHING CATCH CATCH RESIDUAL RESIDUAL

NUMBERS WEIGHT MORTALITY NUMBRERS WEITGHT NUMEBERS WETGHT
(000%) AMT) (0nn0s) (MT) Co00%) (4T
122363 . 12848, L0007 847, 89, 109943, 1i%41,
2376, 13147, D13 1148, - 163, 82494, 117414,
175942, 31142, 22 3628, 6HA2 ., 1557%0., 27568,
188343%, 40117, 031 %4413, 1153, 16%274, 35203
i0 141849, 35042, 39 H220. 1289, 123407, 04814,
i1 61793, 17673, 1553 317%. 08, LA8YS, isi249,
i2 2434%, 8058, . 088 194%, H44, 20181, H680,
i3 17367, 6408, 124 1888, - 697, 139214, Hi37.
14 868% ., 3526, 146 1124, 4%6 ., 6791, 27%7.
1% 7100, 3160, 146 gi9. 409, 5552, 2470 .
i6 49%9, 238%, Li46 642, 309, 3878, 186%,
17 4490, 2347, V146 581, 00, 3544, 1818,
18 H034, 3337, Li46 781, 432, 4718, 2609,
19 5483, 32419, L4600 710, 447, 4287 . 2547,
20 L3312, 3299, 146 6£88. 427, 44154, AW
a1, 6558, 4309, 146 849, 558, $128. 3369 .
28 102417, 7029, 146 1322, ?40. 7989, G496,
a3 6766 . 4899, 146 876, 634, 5290, 3830,
24 12638, 9731, : L4 1636, 1260, vEas, 7609,
2% 7317, 9971, 146 P47, 773, EYASA IR 46H69,
26 10533, PL4L. LL4b 1363, 1179, Ba236, 74124,
azr 6910, 6309, . 146 894, 817, 5403, 4933,
28 4544 , 4308, LA46 588, 558, 35953, 3368,
29 ‘ 5519.( G434, 146 714, 704, 4315, 4251,

BN DT

TOTAI. Y37463. 242749, 37897, 15725, 812243, 2047414,

0¢



‘able 14d.

AGE

10
i1
12
13
i4
15
16
7
i8
19
20
24
2R
23
24

2%

26
27
28
29

TOTAL

CATCH
NUMEBERS
(06o0s)
847,
1366,
1704,
4476,
6H084
63414,
48002y,
2194,
igoz2,
879 .
7i9.
G502,
46 454 ..
146 3% A
146 555,
146 538,
146 Hb4
146 1034,
L4 6H8% .
146 1279,
146 741,
L1446 1066,
146 HYY
146 1048,

FIGHING
MORTALITY

POPULATION
WETGHT
(MT)
12848,
15608,
14604,
33175,
40823,
3H294,
17508,
7447,
G652,
3022.
2670,
20014,
1941,
2770,
2662,
2729,
3528,
5784,
4074,
8064,
4949,
7519,
Hi22.

7750,

POPULATION
NUMBERS
(0008
122363,
109943,
82494,
155750,
165274,
123407,
B52899,
20481,
139214,
6794,
5552,
3878,
39114,
4718,
4287,
4154,
G128,
7989,
5290,
{682,
G724
8234,
5403,
7868,

007
043
L0z
L0314
039
055
088
20
JA46
146
i46
146

34606, 247542, 4047%,

CATCH
WETGHT
(MT)
89,
194,
301,
PATK
1502,
1813,
1394,
840,
732,
391,
346,
a59.
291 .
358,
345,
353,
457,
749,
927,
1044,
641 .
973,
63,
1003,

16452,

CATCH PROJECTION FOR 1981 USING POPULATION ESTIMATES FROM COHORT WITH TERMINAL F OF
using Fp 1=0.146 :
RESIDUAL
NUMBRERS
00a6s)

1099413,
78455,
73027,

L 36673,

143766,

109637,
43847,
164176,
1088%,

5310,
4344,
3032,
274%,
3689,
3352,
3248,
4040,
ba4a'7 .,
4437,
777,
4474,
64440,
42245,

H1B3,

807208,

160

RESIDUAL
WEIGHT
(M1
1i%41,
13938,
12926,
294144,
35540,
30212,
14913,
5969,
4449,
2363,
2088 .
1564,
15418,
2166,
2082,
2134,
2789,
44523,
318%,
6305,
3870,
5880,
400%,
&H060 .,

208641,
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