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Introduction

This stock has been commercially exploited since the early 1950's and has been under
quota regulation since 1973. Nominal catches, by country, for 1966-82 and TAC's, 1973-83 are
listed in Table 1 and nominal catches, by NAFO Division, 	 for 1965-82 are given in Table 2.

Stock assessment

Sampling: The length measurements and otollth samples listed In Table 4 were provided by
the Canadian Commercial Groundfish Sampling Section In St. John's.

Numbers at age: The catch at age for 1992 was calculated In the usual manner by applying
quarterly sexed age-length keys to monthly frequencies for each NAFO Division. Males and
females were combined from all divisions to give total numbers caught. Table 5 shows the
catch at age for 1982, along with the corresponding variances, standard errors, and
coefficients of variation. Table 6 contains the catch matrix for Div. 3L+3N for 1960-92. The
decline In catch for ages 6-10 In 1981 was attributed to the fact that a higher proportion of
the catch in 1991 was taken in NAFO Div. 31_, where a high percentage of discarding occurred
(Stevenson 1982). Although the percentage of the total catch taken in Div. 3L decreased in
1982, there was evidence that discarding of age 6 and 7 fish was significantly higher in 1983
than 1982 (Stevenson, pers. comm.). Because of a short series of Information on discarding,
the numbers In Table 6 have not been adjusted up to total calculated catch and, therefore,
reflect only the number of fish landed.

Weight at age: Average weights at age for 1982 (Table 5) were calculated from average
lengths at age using monthly samples weighted by the numbers caught at age. These average
lengths were then converted to average weights by a length-weight equation. Table 7 glyes the
average weights at age for American plaice In Div. 3L, 3N, and 30 over the period 1960-82.

Partial recruitment: Attempts were made in both this assessment and the 1982 assessment
to calculate partial recruitment rates for use In the cohort analysis using a) average F's
from a cohort run using the 1978-81 and 1973-82 catch matrices and b) the ratio of per mille
age frequencies In the commercial catch and the research vessel catch. Since both these
methods proved to be unsatisfactory, a modified version of the partial recruitment vector
calculated in 1981 from average F's was used in 1982. The modifications affected ages
6-10 and were based on the ratio of the 1981 catch at age (per mille) and the 1980 catch at
these ages. The 'same partial recruitment vector (Table 8) was used In the cohort analysis
presented here.

Terminal fishing mortality: An estimate of F T was obtained from calibrating the cohort
analysis using the following methods:

a)	 Regression of age 8+ biomass from cohort on directed catch per hour, 1965-82 (Table 3,
Fig. 1). Table 15 shows the results of these regressions at values of
F from 0.35 to 0.45. The correlation coefficient - increases over this range of values
and the best predicted value for 8+ biomass in 1982 using the 1982 value for CPUE = 0.562
Is from the run F = 0.40. A comparison of the 1982 8+ biomass and CPUE with the average
1968-70 8+ blomas

,
 and FPUE revealed that there was very little difference when the
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values from the cohort run at F 	 0.375 were used:	 236,500 t 8+ biomass and
GIRLIE = 0.564 for the average 1968-70 and 231,000 t 8+ biomass and CPUE = 0.562 for 1982.

Regression of weighted fishing mortality (ages 8-18) 	 from cohort analysis on total
fishing eff ort (Table 16, Fig. 2). The series of cohort runs with F = 0.275 to 0.400
show that r reaches a peak of 0.659 for the regression using weighted F from the cohort
run at F

T
 = 0.375 and that the best predicted value for weighted F, ages 8-18, using the

1982 value for effort = 79,500 hours is from the run at F T = 0.30. The best comparison
between 1982 effort and weighted F and 1966-68 average effort (77,300 hours) and weighted
F (0.157) was provided by the values from the cohort run at FT = 0.325, where, with
effort In 1982 = 79,500 hours, weighted F was 0.155.

Regression of population numbers (ages 8-18) from cohort analysis on population numbers
(ages 8-18) from spring research vessel urveys (Tables 10 and 17, Fig. 3). Over a range
of cohort runs with F = 0.25 to 0.35, r t shows very	 little variation, with a peak value
of 0.676 at F 	 0.300. Using the 1982 survey value of 394.3 x 10 fish at ages 8-18,
the best predicted value of age 8-18 population numbers came from the regression using
the values from the cohort run at F

T
 = 0.25.

F	 • Long-term (1960-80) average weights and partial recruitment were used in the
Thompson-Bell yield per recruit calculations (Table 9). These are the same values used in the
two previous assessments (Pitt and Brodie 1981; Brodie and Pitt 1982) and result in an F0.1
value of 0.262.

Recruitment for stock projections: The geometric mean (1976-81) of age 6 numbers from
the cohort run at FT = 0.p was used to estimate recruitment at age 6 for the years 19§2-84.
This value was 229.0 x 10 fish, which	 Is slightly lower than the figure of 236.5 x 10 fish
used in the 1982 assessment.

Discussion

Abundance Indices: Catch per unit effort from Can (N) otter trawlers, tonnage class 5,
showed an increasing trend over the period 1975-80, when it reached 0.597 t/hr, the highest
value since 1968. Since 1980, CPUE has shown a slight decline to 0.570 t/hr in 1981 and
0.562 t/hr In 1982. These values remain significantly higher than those found in the period
1969-79. Research vessel surveys conducted In the spring 	 indicate that the population size In
Div. 3L and 3N has been relatively stable since 1977, although there has been a decrease in
the numbers of age 5-7 fish In the 1981 	 and 1982 surveys (Table 10). Tables 11 and 12 show
that the mean numbers and weights caught per tow have remained stable for Div. 3LN combined
over the period 1977-82. Research vessel surveys conducted In the fall of 1981 and 1982
indicate relative stability In the population (Tables 13 and 14), although these results do
not show the decrease 	 In age 5-7 fish between 1981 and 1982 that was shown In the spring
survey data. It should be noted that the fall survey estimates cannot be compared to the
spring survey results as absolute indices of abundance because different strata are used in
each series to calculate the estimates.

Cohort analysis: Because of uncertainties In the catch at age and weight at age data
prior to 1965, only the 1965-81 values from the cohort runs were used in calibrating the
analysis. The three methods used to tune the analysis showed that terminal F In 1982 was
between 0.30 and 0.40, and more likely 	 in the range of 0.325 to 0.375. Table 18 shows the
cohort run using terminal F = 0.350.

Catch projections: Projected catches to 1984 are are shown In Table 19. This projection
was made using the population in 1982 from the cohor t 	at Ft = 0.35, replacing the number
at age 6 with the geometric mean value of 229.0 x 10°. Average weights, 1979-81 and average
partial recruitment 	 1979-81 (Table 8)	 were used and the resulting F 0 . 1 catch In 1984 was
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47,000 t, assuming that 49,000 t will be taken In 1983. This value Is Calculated for Div. 3LN
only and a final estimate of the TAC should include an allowance for Div. 30, where the catch
In 1982 was 5100 t and catches since 1978 have averaged 4200 t.
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Table 1. Nominal catches of American plaice for ICNAF Divisions 3LNO 1966-82

and TAC's from 1973-83.

Year	 Canada	 France	 Poland	 USSR	 Other	 Total •	 TAC

1966 51,225 1,246 86 11,484 196 65,011 -
1967 54,190 1,326 3,23 35,139 524 94,413
1968 48,674 406 20 23,751 133 73,167 -
1969 64,815 43 3 14,493 52 79,437 -
1970 54,929 389 4 10,232 1,055 66,645 -
1971 49,394 323 37 17,173 628 67,888 -
1972 41,605 322 2,51 14,164 755 59,361 -
1973 38,586 310 1,11 12,516 315 52,843 60,000.
1974 35,101 418 61 10,074 89 46,297 60,000
1975 34,015 442 53 7,682 545 43,221 60,000
1976 47,806 305 3,280 429 51,825 47,000
1977 42,579 31 1,023 349 43,982 47,000
1978 48,634 168 1,048 •	 178 50,028 47,000
1979 47,131 131 1,190 120 48,572 47,000
1980 48,282 183	 . 336 284 49,085 47,000
1981 48,177 210 847 924 50,158 55,000
1982 a 49,701 145 - - 49,846 55,000
1983 55,000

a : Provisional

Table 2. Breakdown of plaice nominal catches in Divisions 3LND by Division

(metric tons). Some totals include small portion of catch not broken down by
Division.

Year Division 3L Division	 3N Division 30 Total

1965 25,034 26,270 1,957 53,279
1966 18,575 34,698 11,741 65,011
1967 38,511 24,364 31,534 94,413
1968 39,126 20,038 14,003 73,167
1969 52,880 14,442 12,115 79,437
1970 39,347 21,032 6,266 66,645
1971 37,851 22,873 7,164 67,888
1972 33,330 17,378 8,644 59,361
1973 20,103 20,883 11,857 52,843
1974 16,609 21,118 8,561 46,297
1975 15,171 21,308 6,742 43,221
1976 25,122 18,623 8,080 51,825
1977 23,763 16,543 3,675 43,982
1978 30,145 13,443 6,440 50,028
1979 28,708 14,712 5,149 48,572
1980 31,728 15,107 2,250 49,085
1981 37,269 10,628 2,261 50,158
1982a 32,675 12,028 5,143 49,846

a : Provisional
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Table 3. Catch and effort data for American plaice for NAFO Division 3L and
3N. Directed catch (Column 2) refers to catch directed for plaice by Canada

(N) otter trawls tonnage class 5.

Year

Directed

catch

(tons)

CPUE

(tons/hr)

Total

catch

(tons)

Total
effort

(hours)
(calculated)

1965 18,082 0.905 51,304 56,690

1966 29,536 0.876 53,273 60,814

1967 34,416 0.818 62,875 76,864

1968 31,344 0.629 59,164 94,060

1969 39,251 0.548 67,322 122,850

1970 24,020 0.516 60,379 117,014

1971 24,439 0.479 60,724 126,772

1972 23,137 0.481 50,708 105,422

1973 20,027 0.517 40,986 79,277

1974 20,957 0.434 37,727 86,929

1975 27,111 0.416 36,479 87,690

1976 35,710 0.430 43,745 101,733

1977 32,117 0.406 40,306 99,276

1978 33,290 0.460 43,588 94,757

1979 30,763- 0.495 43,420 87,717

1980 34,982 0.597 46,835 78,451

1981 34,199 0.570 47,897 84,030

1982 33,052 0.562 44,703 - 79,543

Table 4. List of commercial sampling by quarter and division, available for 1982,
American plaice, NAFO Divisions 3LNO, provided by St. John's Commercial Sampling

Section.

Quarter

Measurements
3L	 3N	 30

Otoliths
3L	 3N	 30

Catch	 (tons)
3L	 3N	 30

No.	 samples
3L	 3N	 30

1 1,632 -	 2,037 187 -	 390 929 6 676 4 - 5

2 15,775 317 4,546 757 127 802 9,731 775 3,195 37 1 14

293 a 88a 1,711a la

3 10,155 7,649 -	 528 979 -	 10,047 7,087 327 20 24 -

3,187 a 524a 2,043a 10a

4 17,374 7667 1,220 764 849 117 7,441 4,069 683 43 18 2

610 a 205a 40a 3a

a
Inshore fixed gear.
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Table 8. Partial recruitment vectors, average, and current for American plaice
in NAFO Divisions 3LN.

Age
Average
(1960-80)

Average
(1979-81) 1982

5 .005 - -
6 .025 .067 .008
7 .100 .194 .037
8 .220 .305 .123
9 .300 .369 .231
10 .470 .502 .515
11 .580 .668 .750
12 .730 .872' .800
13 1.000 1.000 1.000
14 1.000 1.000 1.000
15 1.000 1.000 1.000
16 1.000 1.000 1.000
17 1.000 1.000 1.000
18 1.000 1.000 1.000
19 1.000 1.000 1.000
20 1.000 -

Table 9 1'le1.1 rwr I-err-1)R ntmlys1r. fur Nvisioun 31M Arnerirun

AGE
---_---------

PARTIAL RECRUITMENT
FISHING

MORTALITI

YIELD

CATCH

(HONER;

PER RECRUIT

YIELD

(KG)

AHALiSIS

AVG, VEIGHT

(IG)

(IELI( PER

UHIT EFFORT

S 0.2
0.20961

0.005 0.1000 0,120 0.117 0.972 1.712
6 0.025 0.2000 0.191 0.164 0.858 1,203

9
0.341
0.428

0.100
0.	 022

r0,1--- 0.2615
0.3000

0.222
0.238

0.178
0.184

0.803
0.773

1.000 
0.901

9 0.552 0.300 0.000 0.272 0.194 0.711 0.710
10 0.625 0.470 0.5000 0.299 0.199 0.664 0.583
11 0.700 0.580 0.6000 0.321 0.202 0.628 0.493
12 0.880 0.730 0.7000 0.339 0.204 0.600 0.427
13 1.020 1.000 0.8000 0.555 0.205 0.578 0.377
14 1.250 1.000 0.7000 0.369 0.206 0.559 0.337
15 1.524 1.000 1.0000 0.382 0.207 0.543 0.305
lo '1.803 1.000 1.1000 0.393 0.208 0.530 0.278
17 2.022 1.000 1.2000 0,403 0.20S 0.518 0.256
18 2.233 1.000 1.3000 0,413 0.210 0.508 0.237
19 2.401 1.000 1.4000 0.421 0.210 0.499 0.221
20	 . 2.428 1.000 1.5000 0.429 0.211 0.491 0.206

"4"--- 3.1357 0.512 0.214 0.417 0.100
oiTuRAL IORTALITY RATE ; 0,2
'OA COMPUTED AS 0.2615 AT VI OF
Foal( COMPUTED £5 3,1252 AT r/F OF

0.1781
0.2135
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Table 10.	 Pmerican plaice population nunbers estimated frun research vessel surveys in NAFO Division 3. and 34
(x 10-5) for selected strata.

1971 1972 1973a 1974 1975 1976a 1977 1978 1979 1980 1981 1982
•

1 1.1 0.2 2.9 4.7 0.3
2 4.0 12.5 5.8 4.1 7.5 6.5 8.5 9.9 4.9
3 55.0 8.9 12.3 50.8 114.9 33.6 194.7 18.3 55.2 78.4 46.3
4 158.5 159.0 75.3 86.8 208.1 205.3 317.9 196.6 115.9 106.8 165.7
5 527.3 313.0 114.6 121.3 281.6 550.7 967.5 651.7 580.8 200.1 163.0
6 679.7 567.9 311.6 269.6 269.7 1,010.9 963.2 1,012.7 1,009.8 547.3 387.8
7 906.5 570.9 368.6 428.8 615.5 1,553.4 1,189.7 1,034.2 1,070.1 823.5 611.8
8 381:6 456.0 376.0 541.2 1,050.8 1,473.2 1,114.3 1,188.4 1,275.0 1,136.6 953.7
9 658.2 300.9 322.1 407.4 816.6 927.5 754.4 838.2 989.9 905.8 1,158.2

10 327.9 344.0 323.8 334.3 691.5 844.2 570.8 710.7 628.9 587.1 860.4
11 297.7 212.7 176.2 169.6 415.6 374.3 214.4 359.3 284.3 312.2 505.3
12 266.7 206.7 149.6 116.8 255.2 249.9 148.6 154.1 184.6 136.7 229.0
13 187.9 104.3 94.6 61.1 125.5 10d.2 69.9 57.0 94.5 64.9 118.114 130.3 83.4 48.6 34.5 39.9 46.0 - 44.6 32.6 38.9 22.5 62.4
15 67.5 58.1 31.3 17.0 34.4 31.6 22.9 22.4 23.3 25.1 22.8
16 49.9 40.2 11.0 13.3 16.9 18.4 9.4 10.7. 18.7 14.6 18.2
17 26.4 12.8 2.3 3.5 11.3 8.0 5.9 4.0 8.8 7.8 11.4
18 20.8 4.5 0.4 1.3 3.1 4.4 1.2 0.9 3.2 3.2 3.8
19 5.6 2.4 0.8 0.7 0.9 0.8 0.2 0.8 0.2
20 3.2 2.7 0.5
21 1.1 /
22 1.6

2' 4,752.4 3,452.3 2,419.1 2,670.5 4,987.3 7,449.5 6,597.4 6,298.5 6,391.2 4,982.5 5,323.0
4' 4,697.4 3,439.4 2,405.8 2,607.2 4,866.6 7,406.8 6,395.2 6,273.7 6, 327.5 4,894.2 5,271.8
6' 4,011.6 2,967.4 2,216.9 2,399.1 4,376.9 6,650.8 5,109.8 5,425.4 5,633.8 4,587.3 4,943.1
8' 2,426.4 1,828.6 1,535.7 1,700.7 3,491.7 4,086.5 2,956.9 3,378.5 3,550.9 3,216.5 3,943.5

12" 761.0 515.0 338.6 248.2 487.2 467.3 303.0 281.9 372.8 274.8 465.9

a :Indicates inadequate coverage by research vessel.

Table 11. Mean numbers per tow (with upper and lower 95% confidence limits)
from research vessel surveys (spring) in NAFO Divisions 3L and 3N. Estimates
are from the same selected strata each year.

Year Upper
3L

Mean Lower Upper
3N

Mean Lower

1971 (441.8) 297.6 (153.4) (112.7) 67.8 (22.9)
1972 (418.1) 213.8 (9.6) (72.4) 62.3 (52.2)
1973a
1974 (177.0) 136.3 (95.6) (69.9) 49.5 (29.0)
1975 (387.1) 228.1 (69.0) (123.1) 64.3 (5.4)
1976a
1977 (609.2) 495.2 (381.1) (176.1) 99.8 (23.5)
1978 (515.3) 397.2 (279.1) (186.1) 123.8 (61.5)
1979 (494.4) 393.8 (293.1) (164.2) 94.0 (23.7)
1980 (582.9) 411.4 (239.8) (88.6) 68.0 (47.4)
1981 (384.2) 291.7 (199.2) (257.5) 180.1 (102.8)
1982 (529.1) 365.7 (202.4) (68.8) 52.3 (35.8)

a lndicates inadequate coverage by research vessel.
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Table 12. Mean weight caught (kg) per tow (with upper and lower . 95% confidence

limits) for research vessel surveys (spring) in NAFO Divisions L. and 3N.

Estimates are from the same strata each year.

Year •	 Upper

3L

Mean Lower Upper

3N

Mean Lower

1971 (196.0) 130.2 (64.4) (104.2) 58.5 (12.9)

1972 (127.9) 75.3 (22.6) (76.1) 58.2 (40.2)

1973 a

1974 (73.9) 53.1 (32.2) (39.7) 30.0 (20.4)

1975 (117.1) 69.8 (22.6) (31.6) 25.2 (18.9)
1976 8

1977 (145.8) 124.1 (102.3) (64.3) 47.0 (29.7)

1978. (120.1) 99.5 (78.9) (63.4) 47.4 (31.4)
1979 (130.7) 106.5 (82.4) (73.3) 38.6 (3.9)

1980 (173.8) 122.0 (70.3) (44.7) 34.7 (24.8)

1981 (123.1) 95.7 (68.3) (127.3) 87.7 (48.2)

1982 (145.9) 111.7 (77.6) (43.2) 33.9 (24.7)

a lndicates inadequate coverage by research vessel.

Table 13. American plaice population numbers (x 10 -5 ) estimated

from research vessel surveys (fall) in NAFO Division 3L. Estimates

in each year are for the same strata.

Year

Age 1981 1982

1. 16.6 2.6

2 22.1 33.6

3 160.0 106.3

4 239.8 '374.3

5 428.4 686.2

6 598.8 1235.2

7 1621.7 1550.2

8 1400.5 1526.3

9 1176.0 829.3

10 1059.9 452.6

11 429.1 228.6

12 311.2 100.5

13 119.4 36.3

14 32.9 13.4

15 9.2 14.7

16 2.2 5.8

17 2.4

18 0.3

Totals:

2+ 7611.1 7196.1

4+ 7429.0 7056.2

6+ 6760.8 5995.7

8+ 4540.3 3210.3

12+ 474.8 173.5
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Table 14. Mean numbers and weights (kg) caught per tow (with upper and lower

95% confidence limits) from research vessel surveys (fall) in NAFO Division 3L.
Estimates in each year are for the same strata.

Numbers

Year	 Upper	 Mean Lower
Weights

Upper	 Mean	 Lower

1981	 (395.5)	 306.2	 (216.9)	 (151.9)	 109.1	 (66.3)
1982	 (355.7)	 289.2	 (222.6)	 (99.3)	 82.0	 (64.8)

Table 15. Regression of mid-year biomass from cohort analyses, ages 8+, on

commercial CPUE for American plaice in NAFO Divisions 3LN. Cohort runs are at

the indicated levels of FT.

Year

Directed

CPUE	 (t/hr)

Terminal F

.350 .3/5	 .400,

8+ Biomass	 (t x 10-a)

.450

1965 .905 306.7

1966 .876 318.2

1967 .818 298.4

1968 .629 272.3

1969 .548 238.8

1970 .516 198.6 198.6 198.5 198.5

1971 .479 164.3 164.3 164.3 164.2
1972 .481 140.5 140.4 140.4 140.2

1973 .517 119.5 119.3 119.2 119.0

1974 .434 131.8 131.4 131.1 130.6

1975 .416 152.2 151.2 150.4 149.0

1976 .430 170.2 168.3 166.6 163.8

1977 .406 215.7 211.8 208.4 202.8

1978 .460 240.0 233.5 227.8 218.3

1979 .495 277.4 267.8 259.4 245.4

1980 .597 274.4 262.6 252.4 235.3

1981 .570 240.5 227.4 215.9 210.2

1982 .562 247.6 231.0 216.6 192.5

1965-82 r 2 .567 .609 .641 .680

intercept 46.435 40.081 34.555 25.314

slope 312.780 317.630 321.866 328.912

predicted 1982 222.2 218.6 215.4 210.2



Table 16. Regression of fishing mortality from cohort analyses, ages 8-18, weighted

by population numbers on fishing effort for American plaice in NAFO Divisions 3LN.

Cohort runs are at the indicated values of terminal F.

Year

Total	 effort

(hr	 x	 10-3) .275

Terminal F

.350 .375 .400.300	 .325

Weighted F

1965 56.7 .122

1966 60.8 .126

1967 76.9 .163.

1968 94.1 .181

1969 122.9 .231

1970 117.0 .234 .234 .234 .235 .235 .235

1971 126.8 .279 .279 .279 .280 .280 .280

1972 a 105.4 .316 .316 .316 .317 .317 .317

1973a 79.3 .304 .304 .305 .306 .306 .307

1974 86.9 .197 .198 .199 .200 .200 .201

1975 87.7 .162 .164 .165 .167 .168 .169

1976 101.7 .193 .197 .200 .203 .206 .208

1977 99.3 .129 .133 .137 .140	 , .143 .145

1978 94.8 .117 .122 .127 .131 .135 .139

1979 87.7 .103 .108 .113 .118 .123 .127

1980 78.5 .118 .126 .133 .140 .147 .153

1981 84.0 .130 .140 .151 .161 .171 .181

1982 79.5 .131 .143 .155 .168- .180 .193

1965-82 r 2 .606 .630 .649 .657 .659 .645

intercept -0.0208 -0.0139 -0.0071 -0.0009 0.0057 0.0124

slope 0.0020 0.0020 0.0019 0.0019 0.0019 0.0018

predicted 1982 .140 .144 .148 .151 .154 .157

aPoints not used in regressions.

Table 17. Regression of population numbers (ages 8-18) from cohort analyses on

population numbers (ages 8-18) from research vessel surveys (selected strata).

Cohort runs are at the indicated levels of FT.

Abundance

(ages 8-18)

Year

from research

vessel	 surveys

in Div.	 3LN

(numbers x 10-6 )

Terminal F

.250	 .215

Population numbers

	

.300	 .325	 .350

(8-18)	 from cohort	 (x 10-6)

1971 241.5 313.3 313.1 313.0 312.9 312.8

1972 176.6 268.0 267.6 267.3 267.1 266.9

1973 a 238.3 237.7 237.1 236.8 236.3

1974 153.6 247.6 246.0 244.7 243.6 242.7_

1975 169.9 305.5 301.5 298.1 295.2 292.8

1976 a 394.5 386.1 379.1 373.2 368.2

1977 408.5 466.0 451.1 438.7 428.2 419.2

1978 295.6 600.0 572.5 549.6 530.3 513.8

1979 339.8 669.0 632.2 601.6 575.7 553.5

1980 355.0 674.0 630.7 594.7 564.2 538.1

1981 321.7 688.1 636.0 592.6 555.9 524.4

1982 394.3 660.6 603.9 556.6 516.7 482.5

1971-82 r 2 .671 .675 .676 .676 .672

intercept 23.29 50.59 73.26 '92.47 108.99

slope 1.63 1.45 1.30 .. 1.18 1.07

predicted 1982 666.4 623.3 587.3 557.0 530.9

a lndicates inadequate coverage by research vessel.
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Table	 19. Results

NNM/RS

1983	 1984

CATCH

of	 projections

Divisions

to	 1984	 for American

FISHING

pia -lee 	in

MORTALITY1 1962
POPULATION

3LN.

NUMBERS

6	 I

7	 1

271

1576

3894

9062

3613

8270

1982 1983 1984
I 	 1982 1983 1984

8	 1

9	 I

10

11	 I

12

- 13

14

15

16

17	 1

18

19

4303

7878

11345

14704

13687

7418

3836

1718

524

146

69

8

9185

7939

10141

8091

8757

8538

3564

1843

'825

252

70

33

10115

6242

7291

8751

6516

5915

4932

2059

1065

477

115

40

6

7

8

9

10

11

12

13

14

15

16
17

18

229000

135116

112592

111762

75663

69964

61549

27554

14249

6382

1946
542

256

229000

187245

109200

88298

84396

51730

44057

38086

15897

8221

3682
1123

313

229000

183973

145124

82022

65133

59958

35067

28192

23505

9811

5074

2273

693

6

7

8

9

10

11

12

13

14

15

16

17

0.001

0,013

0.043

0.081

0,180

0.262

0.280

0.350

0.350

0.350

0.350

0.350

0.019

0.055

0.086

0.104

0.142

0.189

0,246

0.283

0.283

0.283

0.283

0.283

0.018

0.051

0.080

0.097

0.132

0.175

0.228

0.262

0.262

0.262

0.262

0.262

6+1

7+1

8+1

9+1

67483

67212

65636

61333

71196

67302

58239
50054

66051

62438

54162

44052

19	 I	 30

--+ 	

6+1	 846605

7+1	 617605

8+1	 482489

148

861395

632395

445150

193

870012

641016

457046

18
19

6+1

--+ 	

0.350
0.346

0.098

0.283
0.283

0.099

0.262
0.262

0.090

9+1	 369897 335950 311922

CATCH BIOMASS
POPULATION BIOMASS (AVERAGE)

1982 1983 1984
1

--+ 	

1982 1983 19,34

7

8

9

10

11

12

13

14

15

16

17

18

19

93

626

1985

4104

6380

9205

10575

7327

5129

2820

987

318

190

23

1336

3601

3776

4136

'5703

5065

6767

8433

4765

3026

1555

549

193

97

1239

3286

4666

3575

4100

5478

5035

5842

6594

3379

2005

1040

401

117

6

7	 I
8	 I

9	 I

10	 I

11	 i

12

13
14

15

16

17
18

19

71145.64

48354.91

46111.92
50765.94

35393.23

35065.70

37769.74

20932.61

14653.64

8058.92

2818.92

908,87
542.50

67.82

70543.26

65675.56

43809.99
39663.40

40196.94

26830.30

27457.72

29838.69

16660.14

10705.77

5501.03

1941.67
683,39

343.55

70590.21

64651.64

58396.87
36977.45

31174.19

31299.17

22037.66

22296.39

25166.94

12898.66

7652.26

3967,96
1529.00

453.29

6+!	 49763

7+1	 49670

8+I	 49044

9+1	 47059

49000

47664

44064

40287

46759

45520

42233

37567

6+1

7+1

8+1

9+1

372590.54

301444.70

253089.79

206977.88

380051.40

309508.14

243832.58

200022.59

389093.72

318503.51

253851.67

195455.00

SUMMARY OF PROJECTIOS

YEAR -	1982	 1963	 1984

	

-4 	
I 846605.00 861394.97 870016.35

I 372590.54 380051.40 389093.72

	

I	 49763.00	 49000.01	 46758.71

	

49763.00	 47000,00	 , 0.2E
	 t 	

POPULATION NUMBERS

POPULATION BIOMASS
CATCH

F OP QUOTA

 

AGE GROUPS CONS:DEPED:6+
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