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ABSTRACT

The TAC of 18,000 MT was not achieved in 1980, with only 7500 MT being

landed due to a reduction in fishing effort. Using a multiplicative model, a
~new effort standard is introduced. An analytical assessment was carried out

and a series of regressions run to determine the best terminal F. The results

from regressions proved inconclusive, however, a comparison of the catch ratio

between 1973 and 1979-80 with the biomass ratio for the same years from cohort

suggested a terminal F of 0.075. Fishing at F, ; of 0.15 in 1982 suggested a

TAC of 18,000 MT. Again in 1980 there is good évidence of a number of relatively

strong year-classes that will be available to the fishery in the near future.

RESUME

Le TPA de 18 000 t n'a pas été réalisé en 1980. Par suite d'une diminution
de 1'effort de péche, seulement 7 500 t ont été débarquées. Nous avons
introduit, & 1'aide d'un modéle multiplicateur, de nouvelles normes d'effort.
Afin de déterminer le F de derniére année, nous avons fait une évaluation
analytique et effectué une série d'analyses de régression. Les régressions
n'ont pas donné de résultats concluants. Cependant, une comparaison du rapport
des prises entre 1973 et 1979-80 d'une part, avec le rapport de biomasse des
mémes années obtenu par analyse des cohortes, d'autre part, suggére un F de
derniére année de 0,075. Pour un Fy 1 de 0,15 en 1982, le TPA suggéré est
de 18 000 t. De nouveau en 1980, on’a de bonnes preuves de 1'existence de
plusieurs classes d'age relativement abondantes qui seront accessibles a 1la
péche dans un avenir prochain.



INTRODUCTION

The TAC for the 3P redfish stock was set at 25,000 MT in 1974 but poor
recruitment in the mid-1960's resulted in a decline and a gradual lowering of
the TAC to 11,000 MT in 1979. Assessments in 1979 and 1980 (Atkinson et al.
1979, 1980) indicated the recruitment of several relatively strong year-classes
(aged 7-12) and as a result the TAC was raised to 16,000 MT during 1979 and
18,000 MT for 1980 and 1981. In 1979 and 1980 these quotas were not achieved
primarily due to reduced effort.

METHODS AND RESULTS
TRENDS IN CATCH, EFFORT AND CATCH PER UNIT EFFORT

In the past, catch per hour was calculated using Canadian (Nfld.) tonnage
Class 4 (0TB1) as the standard including all catches comprising >50% redfish.
For this assessment, catch rates were standardized using a multiplicative
model (Gavaris, 1980). The category types used were gear-tonnage class combinations,
area, month and year. Only Canadian (Maritime and Nfld.) vessels were considered
and Maritime tonnage Class 2 (0TB) was omitted because of the relatively few
data points. Only catches consisting of >50% redfish were included and the
data were weighted by effort. The historic catches, and the new standardized
catch per unit effort and effort can be seen in Table 1 and Fig. 1.

Nominal catches rose from 9200 MT in 1960 to a high of 37,000 MT in 1970
but have since declined (except 1975) to 7500 MT in 1980. It should be noted
that there was a 33% drop in effort (standardized) between 1978 and 1979 and a
30% drop between 1979 and 1980, a reflection of the poor market conditions
that have existed during this period. In 1980 only 41% of the TAC was landed.
Catch rates (standardized) peaked in 1965 at 0.946 MT/hr then declined to
0.403 MT/hr in 1979. 1In 1980 there was an increase perhaps reflecting some
recruitment of the early 1970's year-classes.

NUMBERS AT AGE
Commercial length frequencies and age/length keys were applied to the
total reported commercial catch in order to determine the numbers caught at

age. Numbers of males and females were determined separately then combined.
The catch matrix can be seen in Table 2.

WEIGHT AT AGE

The weights at age used were those determined previously (Atkinson et al.
1980) and are shown in Table 3.
PARTIAL RECRUITMENT

Partial recruitment was determined by comparing the numbers caught at age

(sexes combined) in the commercial fishery with the numbers at age (sexes
combined) determined to be present from research surveys for the years 1976 to



1980. Individuals 14 years of age and greater were considered to be fully
recruited and recruitment at ages below were expressed as a percent. The
percent recruited at age were averaged over the 5 years then smoothed. The
resulting partial recruitment vector is shown in Table 3.

TERMINAL FISHING MORTALITY

Cohorts were run for a series of terminal F's from 0.05 to 0.15 and
regressions were carried out in attempts to determine the best terminal F.
Linear regressions of biomass from cohort (ages 6-29, 10-29, 14-29 and 14-25)
on CPUE were run from 1973-1979 to check the coefficient of correlation, slope
and intercept and to determine which would best predict the 1980 biomass given
the 1980 CPUE. These are summarized in Table 4. Similarily, regressions of F
from cohort (ages 6-27, 10-27, 14-27 and 14-29) on effort were run and these
are summarized in Table 5. '

Paloheimo Z's were calculated between 1979 and 1980, and also for 1978 to
1980 for comparision with Z's from cohort as described previously (Atkinson,
et al. 1980). Both calculations resulted in very low estimates of Z (1979-80
was 0.12 and 1978-80 was 0.15) and therefore this approach was abandoned.
Comparisons of research vessel cruise results and cohort results (biomass and
numbers) were not carried out since previously (Atkinson et al. 1980) the
regressions were consistently inconclusive.

Finally, catch rate ratios between 1973 and 1979-80 were compared with
the ratio of 6+ biomass from cohort for the same years in order to determine
the best terminal F.

One regression series of biomass on CPUE (age 10-29) (Table 4) indicates
a shift in the prediction error from negative to positive between F's of 0.05
and and 0.075 perhaps suggesting that terminal F may lie in this range. With
the series for ages 6-29 the r2's increase toward an F of 0.15 and the predicted
1980 biomass becomes closer to that from cohort. Also, at some point between
F's of 0.10 and 0.15 the intercept goes through the origin. These may lead to
the suggestion that terminal F is in the range of 0.15 but because of the
number of age groups not fully recruited, this is unlikely as they are probably
exerting a masking effect. The other two series (ages 14-29 and 14-25) do not
indicate a terminal F in the range examined.

For ages 6-27 the r2's increase as F goes from 0.05 to 0.15 for regressions
of F on effort (Table 5), however, the closeness of prediction suggests terminal
F in the area of 0.075 to 0.10. Again this must be viewed with caution due to
the inclusion of many incompletely recruited age groups. The age 10-27 series
indicates that the intercept passes through the origin at an F between 0.05
and 0.075. Regressions of the fully recruited ages (14-27 and 14-25) do not
suggest a terminal F amongst those examined.

It is felt that while the above strongly indicates a low terminal F -
certainly below 0.1 and possibly less than 0.075, these data cannot pinpoint
terminal F precisely, not surprising when such low values are considered. A
comparison of catch rate ratios and 6+ biomass ratios from cohort for the
years 1973 and 1979-80 indicated the best relationship at a terminal F of
0.075. Results of the cohort at terminal F of 0.075 can be seen in
Tables 6 (a), (b) and (c).



Table 7 and Fig. 2 show the yield per recruit curve (Thompson and Bell,
1934) and projections at terminal F of 0.075 can_be seen_in Tables gé?)g(b)g(c)s(d)s(e)
The projections were done in three ways: 1) the TAC was input for 1981-then FO 1
for 1982, 2) in anticipation of a continuing depressed effort, 50% of the TAC ~
was input for 1981 then F for 1982 and 3) F was input for 1981 and 1982.
In all cases the geometric mean of age six fisg'}rom cohort was used for
recruitment. A1l projections suggest a TAC in the range of 18,000 MT in 1982.

Commercial length frequencies (Fig. 3) indicate a concentration on 24-34
cm groups in 3Ps in March, July and August and in 3Pn in August. In addition,
in 3Ps, concentrations of females 32-42 cm in length were fished. In September
there was a shift in the catches with larger males and females being landed.

Results of the annual research cruise to 3P by the A. T. Cameron in the
spring of 1980 (Fig. 4) indicate the presence of relatively strong year classes
(age 7-10) which are becoming available to the fishery.
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Table 1. Catch, effort and catch per unit effort (standardized) for 3P
redfish 1960-80.

Year Catch CPUE Effort
mt mt/hr hr
1960 9225 0.650 14,192
1961 9776 0.652 14,994
1962 13,439 0.553 24,302
1963 13,747 0.713 19,281
1964 13,807 0.695 19,866
1965 18,733 0.946 19,802
1966 20,868 0.908 22,982
1967 32,991 0.844 39,089
1968 13,884 0.801 17,333
1969 32,784 0.833 39,357
1970 37,270 0.731 44,850
1971 27,500 0.613 44,861
1972 26,037 0.534 48,758
1973 18,368 0.643 28,566
1974 22,158 0.503 44,052
1975 28,445 0.504 56,438
1976 19,167 0.457 41,941
1977 17,163 0.444 38,655
1978 15,245 0.430 35,453
1979 9619 0.403 23,868
1980* 7469 0.447 16,709

*Pyrovisional



Table 2. Catch matrix for 3P redfish 1973-80 (sexes combined).

3 REDFISH (Numbers X 1073)
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17 7300 2597 8428 1124 1298 791 603 362
18 1842 3930 6040 4154 1003 1067 S48 304
19 878 1063 12060 1897 2639 832 331 311
20 1149 1326 3015 6345 1490 1883 655 315
21 w89 701 2323 14463 46359 320 1021 423
22 385 1555 2080 2387 2281 13534 676 7 7Y
23 404 2821 1758 1997 2398 1040 1263 478
24 484 1410 790 1310 2031 1080 731 786
2% 168 2147 1203 2269 1083 10383 1053 476
26 2 1887 P95 1613 619 474 691 484
27 2 2 687 8468 396 332 454 236
28 2 2 2 375 307 339 345 284
29 2 2 2 2 289 187 207 169



Table 3. Average weight at age and partial recruitment vector
used in cohort runs and projections for 3P redfish (sexes
combined).

Age Mean weight Proportion recruited
(gm)
6 105.0 0.017
7 142.0 0.046
8 177.0 0.097
9 213.0 0.184
10 247.0 0.307
1 286.0 0.433
12 331.0 0.545
13 369.0 0.725
14 406.0 1.000
15 445.0 1.000
16 481.0 1.000
17 516.0 1.000
18 553.0 1.000
19 587.0 1.000
20 621.0 1.000
21 657.0 1.000
22 688.0 1.000
23 724.0 1.000
24 770.0 1.000
25 816.0 1.000
26 865.0 1.000
27 913.0 1.000
28 948.0 1.000
29 985.0 1.000

Natural Mortality is 0.10




Table 4. Summary of regressions of biomass (cohort) on CPUE (mt/hr) for 1973-79 with closeness of
prediction(%) of 1980 biomass and position of intercept for 3P redfish.

Ages Ages Ages Ages

Terminal F r? 6-29 _ Slope r2  10-29 Slope r2 14-29 _Slope r2 14-25 _ Slope
% intercept % intercept % intercept % intercept
<05 .1613 -26.9 -/+ .8403 -0.9 +/- L7929 +41.2 +/- .8032 +67.1 +/-
.75 .0432 -20.1 +/+ .8409 +12.2 +/- L7970 +61.3 +/- L8117 +91.1  +/-
.10 .5142 -13.4 +/+ .8388 +25.0 +/- L7991 +81.0 +/- .8159 +114.5 +/-
.15 .8265 -0.2 +/- .8354 +50.1 +/- .8011 +118.9\ +/- .8201 +159.6  +/-

Table 5. Summary of regressions of F (cohort) on effort (hr) for 1973-79 with closeness of
prediction (%) for 1980 F and position of intercept for 3P redfish.

Ages Ages Ages | Ages
Terminal F r2 6-27 _ Slope r2 10-27 __Slope r2 14-27 _ Slope r2 14-25 _Slope
% intercept %  intercept % intercept % intercept
.05 .4990 +20.0 +/- .9255 +22.6 +/- .8182 -2.0 +/+ .7972 -2.0 +/+
.075 .5873 0.0 +/- L9140 +21.7  +/+ 7454 2.7 +/+ .7234 -4.0 +/+
.10 .6577 0.0 +/- .8385 +21.3  +/+ .6311 -3.0 +/+ .6101 -5.0 +/+
.15 .7553 -3.2 +/- .6107 +17.4 +/+  .3882 -6.7 /4 .3750 -8.7 +/+
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POPULATION HuMeers (X 10 )

Population numbers from cohort of 3P redfish with terminal F = 0.075.
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Table 6a.
Age | 1973
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15 | 468184
14 1 38155
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21 | 18591
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29 | 8
&+ S5446645
7+ 510199
8+1 477008
9+ 452728

526989
457360
424394
394372

928934
432873
369970
340993

373103
427808
341251
284994

738416
486974
353544

277278

253012
639470
412200
293744

1143892
818374
335943
334244

1168778
1012910
718787
464669



10

MEANM FOPULATIONMN EBIOMASS (KG)

Population biomass from cohort of 3P redfish with terminal F = 0.075.
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Table 6c. Fishing mortalities of 3P redfish from cohort with terminal
F=0.075.

FISHIMG MORTALITY

Age! 1973 1974 1973 1976 1977 1978 1979 1980
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6 1 0,000 0.002 0.004 0,000 0.001 0.004 0.001 0.001
7 1 0,000 0.029 0.012 0.001 0.004 0.01%9 0,006 0.003
8 | 0.001 0.068 0.070 0,005 0.007 0.068 0.014 0.007
9 1 0.000 0.082 0.037 0,025 0,017 0.117 0.030 0.014
10 1 0,001 0,109 0,028 0,019 0,042 0.129 0.030 0,023
11 1 0,030 0.116 0.098 0.029 0.042 0.142 0.027 0,032
12 1 0,052 0,092 0,047 0,053 0.075 0.135 0.076 0,041
13 1 0.131 0.236 0.081 0,089 0.106 0.079 0.057 0,054
14 1 0,216 0,167 0,096 0,108 0.112 0.172 0.078 0,075
15 | 0,155 0.149 0.157 0,113 0,177 0.162 0.100 0,075
16 1 0,176 0,165 0.226 0,166 0,102 0.148 0.078 0,075
17 1 0+113 0,099 0,247 0,091 0,156 0,127 0.122 0.07%5
18 1 0,067 0,073 0.312 0,165 0,099 0,146 0,109 0,075

20 0.060 0,083 0,157 0.227 0,135 0,121 0.097 0.073
21 0.034 0,043 0,112 0,096 0,231 0.087 0.080 0.075
22 0.027 0,106 0.154 0.144 0.190 0.099 0.089 0.073
23 0.045 0,246 0,150 0,190 0.18%9 0.111 0.100 0.0735
24 0.069 0,197 0,090 0.143 0.273 0.10%9 0.096 0.073
235 0.030 0.428 0.231 0,357 0.152 0.200 0,133 0.073
26 0,158 0.478 0.320 0.484 0.1392 0.120 0.175 0.075
2 0.166 0,210 0.283 0.451 0.183 0.152 0.100 0.075
28 0,297 0.222 0,300 0,360 0,252 0.214 0.125 0.0735
29 0.297 0.478 0.320 0.483 0,273 0,214 0,175 0.073
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Table 7. SUMMARY OF YIELD PER RECRUIT CALCULATED FROM

PARTIAL RECRUITMENT AND AVERAGE WEIGHT AT AGE
OVER AGES & TO 29, REDFISH, DIVISION 3P.

F Y/R(KG)
004 L0025
L 0879
400 4277
450 L4463
200 L1554
250 4600
L300 L1623
L350 L5635
L4090 L1639
A5 4640
500 41639
550 4637
600 1633
L 650 4629
700 1624
750 1619
L800 1615
.850 4640
.00 1605
. 950D 4600

£.000 4595
i.050 1590
1.400 L1585
£.150 4584
i.200 4576
i.250 4572

FO.L I8 .4500 AT. A Y/R OF 1443
AND FMAX IS .4450 AT A Y/R OF 16414



Table .Ba. Population numbers of 3P redfish from projections at terminal F (1980) = 0.075 A) TAC (18,000 M1)
n 1981 and 1982,

in 1981, F4 4 in 1982; B) 4 TAC (9000 MT) in 1981, FO p In 1982 and C) F
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Table Bb.
in 1981, F

Age ,

0.1

A

FOFULATION BIOMASS (AVERAGEf

1980

nm

1981

1982
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24
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!
|
I
|
{
|
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I
1
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|
|
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|
|
|
|
l
|
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15564, 68
39677.62
42650, 34
3620%,42
20435, 089
13315.87
9749,78
4214,27
4287 .38
31393.,47
1981,72
2490, 41
2241, 31
243405
2608,07
3705.55
7329.71
4614,12
8049 .80
5178.73
558175
2872.88
3590,07
2219,30

13897.66
18958.57
44300,%54
A5542 , 32
36761.90
20399,97
13090, 41
9053,79
3748.12
3758.53
2933,89
1700.34
2134.,69
1902.85
2059 .55
2206.90
3103, 60
6169.17
3924.,91
6839,94
4390, 75
4712,09
2385.86
2983,47

13900.62
16923.10
21143.38
47178.32
45957 .86
36299.18
19734.74
11924.26
7850.42
3i57.114
3122.08
24318.73
1400,41
1741.37
1547.04
1674.51
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FOFULATION BRIOMASS (AVERAGE)

(NT)

1980

15564.68
39677 .62
42650.34
36225.42
20435.88
13315.87
9749, 78
4214,27
4287.389
3393.67
1981.72
2490, 41
2241,31
2434.05
2608.,07
3705.55
7329.71
4614.12
8069.80
5178.73
5581.75
2872.88
3590.07
2219.,30

B

1981

13908.16
18997, 35
44491, 64
A5914.97
37263,78
20782.57
13407.64
9345, 63
3914,72
3925.58
3064.30
1775.92
2229,57
1987.43
2151,10
2304,99
3241.55
6443, 39
4099.37
7143.97
4585, 92
4921.54
2491,91
3116.08

261509.09
247600.93
220603.58
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13900.62
16949.14
21231.53
A7594.06
46729.11
37321.24
20522.96
12526.78
8382.46
3455.98
3417 .63

2647.72

1532.97
190621
1693.48
1833.03
19244,15
2747.51
5519.54
3499,07
4099 .40
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41146.00
2085.43
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244432.38
228867.70
189190.08
146539.74

271554 .88
257654.26
240705.12
184111.93 219473.%59

Population biomass of 3P redfish from projections at terminal F 51980) = 0.075.
1nv1982; B) 4 TAC (9000 MT) 1n 1981, FO.i in 1982 and C) FO.]

n 1981 and 1982.

A) TAC (18,000 MT)

FOFULATION BIOMASS (AVERAGE)

1980

15564.68
39677 .62
424650 ,34
3622%,42
2043%,88
13315.87
9749,78
4214,27
4287.38
3393.47
1981,72
2490, 41
2241.,31
2434,0%5
2608,07
3705.55

L 7329.71

4614.,12
8069.80
5178.,73
5581.75
2872.88
3590.07
2219.30

(MT)

1981

1390062
18969 .50
44354, 35
45647.05
36902.57
2049972
13178.68
9134.87
3794.13
3804.66
2969, 91
1721.21
2160.89
1926.,21
2084 .83
2233,99
3141.70
6244,91
3973,09
6923,91
4444, 65
4769.94
2415.15
3020.10

258216.84
244316.22
223346.72
180992.37

1982

13900,62
146930.44
21168,21
A4729%, 2%
46174,16
36584,68
19954,01
12091.26
7997.01
3238,72
3202,78
2481,27
1436,60
1786 38—
1587.,02°
1717.80
1821.,93
2574.,79
5172.55
3279,10
5714.15
3653.58
3857 .24
1954,33
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980) = 0.075. A) TAC (18,000 Mr)

Table 8c. Catch numbers of 3P redfish from projections at terminal F (1
) F0 1 in 1981 and 1982,

in 1981, Fo 1 in 1982; B) 4 TAC (9000 MT) in 1981, F in 1982 and C

0.1
A B C
CATCH HMHUMEKERS CATCH i*éUﬁE«Eﬁ:S carcH l-!UMFSF:S
(x 1077) (x 1¢77) . (x 1073)
Age 1980 1981 1982 | 1980 1981 1982 | 1980 1981 1982
................................... e o o e o o s st it s o e s o v b e o o e o sro o sar 2o v s ot s 21 o e 30 o e e St e oo
6 189 395 338 b 189 192 338 6 | 189 338 338
7 944 1078 g22 7 244 524 824 7 1 964 902 g8773
8 1753 4261 1738 8 1753 2074 1745 8 | 1753 3646 1740
9 2347 4903 4113 ? 2347 3374 G147 g9 2347 5015 6128
10 1905 8020 8568 10 1905 3940 8712 16, 1905 6880 8409
11 1512 5418 8243 11 1512 2677 8476 11 1612 4655 8308
12 1204 3783 4874 12 1204 1878 . 5069 i2 . 1204 3255 4928

421 1562 3692 13
792 820 3097 14

|
|
|
|
!
|
]
| i
| [
15 572 1482 1064 15 | 572 750 1145 15 | 572 1282 1092
| 309 542 1066 16 | 309 9264 999
17 362 578 703 17 i 342 293 770 17 4 362 500 721
18 304 478 380 18 1 304 343 414 18 | 304 586 390
19 311 549 445 19 | 311 288 487 19 1 311 492 454
20 315 582 374 20 | 315 295 409 20 | 315 504 383
21 423 590 382 21 1 423 298 419 a1 | 423 510 390
22 799 792 387 33 799 401 424 22 | 799 4685 397
23 478 14964 520 23 | 478 757 569 2% | 478 1294 533
24 786 895 982 24 ) 786 453 1075 24 | 786 774 1008
25 474 1471 588 25 | 474 745 643 as | 476 1273 603
26 484 891 246b 26 484 451 1058 26 | 484 771 991
27 236 P06 585 27 1 236 459 641 27 1 2364 784 600
28 284 442 595 28 | 284 224 651 28 1 284 382 610
29 149 532 290 29 1 169 269 318 29 | 149 440 298
..... o s o S5 4 S o S i S S 50 e o et et o e ks s i st 0 1 s v s b e st s S s it st 2t e v et s
&4 ) 17595 475746 446347 b+ 1 17895 23608 48228 6+ 1 17593 40928 44866
7+l 17406 47181 46009 7+ 17406 23417 47891 7+l 17406 40590 46528
8+1 16442 46103 45187 8+1 16442 22893 47067 B8+l 14442 394648 45706

P41 144689 41842 43449 P+l 144689 20819 45322 P+l 14489 34022 439664
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Table 8d,  Catch biomass of 3P redfish from projections at terminal F (1980) = 0.075. A) TAC
(18,000 MT) in 1981, Fo.1 in 1982; B) & TAC (9000 MT) in 1981, Fo1 in 1982 and C) Fo.1 in 1981 and 1982.
A B C
CHATCH BRIOMASS CATCH }}IDMASS CAT((“H f]IOMASS
. MT) (MT) MT
Age | 1980 1981 1982 I 1980 1981 1982 I 1980 1981 1982
e tams econ sffe sose saes so0a s4mg aons Sose Guks Sere sess Sest Hese Sase sese Srew 000 Save Sean Srim boes sase eeve ssse wns ol sose stem s0sa mase smve Soma soss 2008 Satm sees Sbas aase menh Srve Seas mdte ames saee - B g S
61 20 41 a5 6 | 20 20 35 6 1 20 L35 35
71 137 153 117 71 137 74 117 7 1 137 131 117
8 1 310 754 308 8 | 310 347 309 8 1 310 645 308
g 1 500 1471 1302 91 500 719 1314 ? 1 500 1260 1305
10 | 471 1981 2116 10 1| 471 973 2152 10 1 471 1699 2126
11 1 A32 1550 - 2358 14 1 432 766 2424 i1 1 432 1331 2376
12 1 399 1252 1613 12 1 399 622 1479 12 1 399 1077 1631
13 1 229 1152 1297 13 1 229 576 1362 13 1 229 993 1315
14 1 322 658 1178 14 1 322 333 1257 14 | 322 569 1200
15 255 660 474 15 | 255 334 518 15 1 255 571 486
16 1 149 515 448 16 1| 149 261 513 16 1 149 445 480
17 1 187 298 363 17 1 187 151 397 17 1 187 258 372
18 1 1468 375 210 18 1 168 190 230 18 1| 148 324 215
19 1 193 334 261 19 1 183 169 286 19 1 183 289 268
20 1 194 361 232 20 1 194 183 254 20 1t 196 313 238
21 0 278 387 251 21 1 278 196 275 21 1 278 335 258
22 1 550 545 266 22 550 276 292 221 550 471 273
23 346 1083 376 23 | 346 548 412 23 1 346 937 386
24 1 605 689 756 24 1 605 349 a2e 24 605 596 776
25 | 308 1201 479 25 388 408 525 25 1 380 1039 492
26 1 419 771 . 836 26 | 419 390 915 26 1 419 667 857
27 1 215 827 534 27 1 215 ALY 58%5 27 |\ 215 715 548
20 1 269 419 564 28 |\ 269 212 617 28 1 269 362 579
29 1 166 524 286 29 1 166 265 313 29 1 166 453 293
...... o srme seee o200 snse esm 2000 samt shes cone sa0r snen snee some Smen SRt emn 202 1050 Smen Sune e s e S e o A RS e S vne same wine ol +non does saas case sane shem sk sons Sk Bnse b 2000 w100 A s 3103 Sen e 2o e
641 7193 18000 164681 641 7193 9000 17608 641 7193 15518 16936
741 7173 17959 16646 741 7173 8980 17572 7+l 7173 15482 16900
g+1 7036 17805 16529 8+1 7036 8906 17455 B8+) 7036 15351 16784
9+ 6726 17051 16221 9+ 4726 8538 17146 P+t 67246 14706 16476
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Table 82.
in 1981, FO 1 in 19823 B) 4 TAC (9000 MT) in 1981, FO.l

26
27
28
29 1

FISHING

Fishing mortalities of 3P redfish from proje

A

MORTALITTY

aas sans vass seee sess +iet Siue mise ors Ssb vevs amse Seba Sree o0 Sube aees Sewe

0,023
0.032

0.041

0.054
0.075
0,075
0,075
0,075
0,075
0.075
0.075
0,075
0.075
0,075
0.075
0.075
0.075
0,073
0,075
0.075

0.033
0.054
0.076
0,094
0.127
0.176
0.176
0.176
0.1764
0.176
0.176
0.176
0.176
0.176
0.176
0.176
0:176
0.176
0.176
0.176
0.176

e e e e e s e e e o i e S St ot e S8 08

0,016 0,044 0,044

b6+1

1980

B

ctions at terminal F (1980) = 0.075.
in 1981 and 1982.

in 1982 and C) F

FYSHIMNG MORTALITY

1981

1982
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17
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0.001
0.003
0.007
0.014
0,023
0.032
0.041
0.054
0.075
0.075
0.073
0.075
0.075
0.075
0,075
0.075
0,075
0.075
0.075
0,075
0.075
0.075
0.075
0.075

0.001
0.004
0,008
0.016
0.026
0.037
0.046
0.062
0,085
0.085
0.085
0.085
0.085
0,085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0,085
0.085
0,085

0.003
0.007
0.015
0.028
0.046
0.065
0.082
0.109
0.150
0.150
0.150
0.150 .
0.150
0.150
0.150
0.150
0.150
0,150
0.150
0.150
0.150
0.150
0.150
0.150
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6+i 0,016 0,022 0.045
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1980
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[ SR
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0.001
0,003
0,007
0.014
0.023
0.032
0.041
0.054
0.073
0.073
0.07G
0,075
0.075
0.073
0.075
0.075
0.075
0.075
0.075
0.075
0,075
0.075
0.075
0.075

0.003
0.007
0.015
0.028
0.046
0.06%
0.082
0.109
0.150
0.150
0,150
0.150
0.150
0.150
0.150
0.150
0.150
0,150
0.150
0150
0.150
0.150
0.150
0.150

0.038

1982

0,003
0,007
0.015
0,028
0.046
0.065
0,082
0,109
0.150
0.150
0.150
0.150
0.150
0,150
0,150
0,150
0.150
0,150
0.150
0.150
0.150
0.150
0.150
0.150
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Fig. 1. Catch, effort (standardized), and CPUE (standardized) for 3P redfish.
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Fig. 3. Commercial length frequencies for 3P redfish, 1980.
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Fig. 4. Number of redfidh caught at age per standard tow during 1980 research cruise to 3P.
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