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INTRAOBUCTION

This stock has been under quota regulation since 1973. Nominal catches by country, 1966-81 and
TAC's, 1973-82 are listed in Table 1, nominal catches by division, 1965-81 are in Table 2, and catch
and effort data, 1965-81 are in Table 3.

STOCK ASSESSMENT

Sampling:  The Canadian Commercial Groundfish Sampling Section in St. John's provided the Tength
measurements and the otolith samples tisted in Table 4.

Numbers at age: The catch matrix {Table 5} centains data from 1960-81. The catch at age for 1981
was calculated in the usual manner by applying quarterly age-length keys {sexes separate) to monthly
frequencies for each NAFO division. Male and female numbers were combined for all divisians to give
total numbers caught at age.

The decline in catch at age for ages 6-10 in 1981 can be attributed mainly te the fact that a
higher proportion of the catch in 1981 was taken in Div. 3L {76% in 1981 compared to 65% in 1980 and
59% in 1979). Because the fish in 3L have a slower growth rate, more discarding of young (6-9 yr old)
fish occurred in 1981 (32% by numbers vs. 20% by numbers in 1980) {Stevensan pers. comm. ).

Weight at age: Average weights at age for 1981 were calculated from average length at age for ecach
manth, weighted by the number caught at age and converted to weights by a length-weight relationship.
Table 6 is the weight at age matrix for 1360-81. Again, the general decline in average weight at
age in 1981 was die to the higher propoertion of the smaller-at-age fish from Div. 3t

Partial recruitment: Attempts to derive partial recruitment rates from a) average F's from a

cehort run using the 1978-81 catch matrix and b) ratio of number per 1000 in the commercial catch to
number per 1000 in the resgarch catch, proved unsuccessful, the reason being the considerahle reduction
in the 1981 catch’ai age for ages 6-9. Therefore, a modified versien of the partial recruitment

vector used in the 1981 assessment was calculated (Table 7). The changes affected ages 6-10 and

were based on the ratio of the 1981 catch at these ages to the 1980 catch at the same ages.

Terminal fishing mortality: An estimate of FT was obtained using the following three methods

a) Regression of catch per hour on 8+ biomass from cohort analysis. Table 8 shows the results of
these regressions, using 8+ biomass from'cohort analyses at five values of FT between 0,25 and
0.35. The plot for the values at FT = 0.35 is shown in Fig. 1. The value of 0.35 for FT
the highest r value and also preduces the best predicted value for observed biomass in 1981. &
comparison of the 1981 8+ biomass and CPUE with the average 1968-70 8+ biomass and CPUE shows
lTittle difference (230,000 t biomass and 0.570 t/hr in 1981 compared with 235,000 t, 0.564 t/hr,
average 1968-7G).

gives




b)  Regression of weighted F (ages 8-18) from cohort analyses on directed fishing effort, Table 9
shows the calculations for the same five values of FT between 0.25 and 0.35. Once again, the
values for r increase as FT increases, although the rise is not as noticeable as it was for
biomass on CPUE. Judging by predicted values for 1981 weighted F, FT ties in the range 0.275-0.30.
The ptot for the values at FT = 0.30 is given in Fig. 2.

c) Regression of pepulation numbers (ages 8-18) from cohort analyses on research vessel abundance
estimates (ages 8-18). Table 10 shows the calculations for the same five values of FT discussed
above. There is very little difference in the values of r over the range of terminal F's. The

7= 0.325 and Fig. 3 shows the
plot of the values from this run. Abundance estimates for American plaice in NAFO Divs. 3L and

best predicted value comes from the cohort run jnitiated with F
3N from research vesse) surveys are shown in Table 11.

Fo-q: Long-term (1960-80) average weights and partial recruitment were used in the vield per
recruit calculatien (Table 12). The resulting value for Fg.1 was 0.262. These are the same values
used in the 1981 assessment {Pitt and Brodie 1981).

Recruitment: The geometric mean (1976-80) of age six numbers from the cohort analysis at FT = 0.325

was used to estimate recruitment for prejections to 1983. This value was 236.5 X 10% fish, slightly

lower than the 268.0 X 10% used in last year's assessment.

DISCUSSION .

Abundance Jindices: Catch per unit effort from Can{N) otter trawlers, tonnage class % has shown an
upward trend since 1977, with a very slight drop in 1981 to a level of 0.570 t/hr (Table 3). Research
vessel surveys indicate that the population size has been relatively stable since 1977, with a
decrease in 1981 pessibly being due to some strata in Div. 3N having been missed in the survey

(Table 11). Table 13a shows that population numbers from cohort analysis have remained steady at a
tevel above 900 X 10° fish since 1976. The relative strength of incoming year-class is difficult to
estimate because the younger age groups do not appear to be fully recruited to the research vessel
gear.

Cohort analysis: Because of uncertainties in the catch at age and weight at age data prior to
1965, only the 1965-81 values from cohort were used in tuning the analysis. Depending on the
criterion used, the analysis showed that terminal F in 1981 was in the range 0.28-0.35. The cohort
run at FT = 9.325 is presented in Yables 13a, 13b, and 13c.

Calch projections:  Tables l4a-14e show the projection to 1983, using the pcpulation in 1981 from
the cohort run at FT = 0.325. Average weights, 1980-81 and average PR, 1977-80 were used to give a
projected catch in 1983 of approximately 49,000 t at F,., = 0.262, assuming that 48,000 t will be
taken in 1982, It should be noted that this estimate is for Divs. 3LN only and that a total TAC
would have to include a portion for Div. 3@, where catches since 1977 have averaged 4000 t.
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Table 1. Nominal catches of American plaice for ICNAF Civisions 3LNQ 1966-81
and TAC's from 1873-82.

Year Canada - France Poland USSR Other Total TAC
19656 51,225 1,246 B60 11,484 196 65,011 -
1967 54,190 1,326 3,234 35,139 524 94,413

1968 48,674 406 203 23,751 133 73,167 -
1969 64,815 43 34 14,493 52 79,437 -
1970 54,929 389 40 10,232 1,055 66,645 -
1971 49,394 323 370 17,173 628 67,888 -
1972 41,605 322 2,515 14,164 755 59,361 -
1973 38,586 31¢ 1,116 12,516 319 52,843 60,000
1874 35,101 418 615 10,074 89 46,297 60,000
1975 34,015 4472 537 7,682 545 43,221 60,000
1976 47,806 305 ) 3,280 429 51,825 47,000
1977 42,579 31 0 1,023 349 43,982 47,000
1978 48,634 168 0 1,048 178 53,028 47,000
1979 47,131 131 0 1,190 138 48,572 47,060
1980 48,282 183 o] 136 284 49,085 47,000
198]a 48,157 349 - 847 - 49,353 55,006
1982 - - - - - - 55,000

a -
Provisional.

Table 2. Breakdown of plaice nominal catches in Divisions 3LNO by Division
{metric tons).

Year Division 3L Division 3N Division 30 Total
1965 25,034 26,270 1,957 53,279
1966 18,575 34,598 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 12,135 79,437
1970 39,347 21,032 6,260 bb,E45
1971 37,851 22,873 7,164 67,888
1972 33,330 17,378 8,644 59,361
1873 20,163 20,883 11,857 52,843
1874 16,608 21,118 8,561 46,297
1975 15,171 21,308 6,742 43,221
1976 25,112 18,623 8,080 51,825
1977 23,763 16,543 3,675 43,981
1978 30,145 13,443 5,440 50,028
1979 28,708 14,712 5,149 48,569
1980a 31,728 15,107 2,250 49,085
1981 37,256 9,579 2,518 49 353

a ..
Provisional.




Table 3.

and 3N.  Directed catch (Column 2) refers to
Canada (N} otter trawls tonnage class 5.

Catch and effort data for American plaice for NAFQ Divisions 3L
catch directed for plaice by

Directed Total Total

catch CPUE catch effort
Year (tons) (tons/hr) (tons) {hours)
1965 18,082 0.905 51,304 56,836
1966 29,536 0.876 53,270 60,810
1967 34,416 0.818 62,879 76,869
1968 31,344 0.629 59,164 94,060
1969 39,251 0.548 67,322 122,850
1970 24,020 0.516 60,379 117,013
1971 24,439 0.479 60,724 126,772
1972 23,137 0.481 50,717 105,440
1973 20,027 06.517 40,986 79,276
1974 20,957 0.434 37,721 ‘86,929
1975 27,111 0.416 36,479 87,689
1976 35,710 0.430 43,735 101,709
1977 32,117 0.406 40,306 99,275
1978 33,290 0.460 43,588 94,756
1979 30,763 0.495 43,420 87,717
1980 34,982 0.9597 45,835 78,451
1981 34,199 0.570 46,831 82,160

FTable 4. List of commercial sampling by quarter and division available fer 1981, American

plaice 3LND provided by the St. John's Commercial Sampling Section.

Measurements Otoliths Catch No. samples
Quarter 3L 3N 30 3L 3N a0 3L 3N 30 3L 3N 30
i 4,104 1,287 - 660 287 - 2,573 447 96 10 3 -
5(1)
2 22,648 3,818 - 785 769 - 17,694 4,024 211 46 9 -
4,074(1) 546(1) 2,825(1) 7(1)
3 5,462 5,898 785 692 876 182 6,282 5,106 617 14 i3 2
2,341(1) 510(1) 1,801(1) 7(1)
4 10,508 1,684 4 586 693 496 531 4,834 1,454 787 21 4 7
2,516(1) 912(1) 32(1) - 5(1)

(1)Inshore fishery -fixed gear,
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Table 7. Partial recruitment vectors,

plaice in NAFD Divisions 3LN.

1981 and 1982 versions, for American

Fartial recruitment

Partial recruitment

Age used in 1981 assessment used in 1982 assessment
6 .040 . 008
7 .190 037
8 L300 .123
g .400 .231
10 .600 .515
11 .750 .750
12 .800 . 800
13 1.000 1.000
14 1.000 1.000
15 1.000 1.000
16 1.000 1.000
17 1.000 1.000
18 1.000 1.000
19 1.000 1.000

Table 8. Regression of 8+ biomass from cohort on commercial CPUE.
are at the indicated levels of F

T

Cohort runs

Terminal F
.25 .275 .30 .325 .35
Year CPUE (t/hr) 8+ Biomass (t X 10 %)
1965 . 905 302.7
1966 . 876 315.1
1867 .818 296.0
1968 .629 276.3
© 1969 .48 237.3 )

1970 516 198.3 198.1 198.0 198.0 197.8

1971 .479 166.6 166.2 165.9 165.6 165.4

1972 481 146.3 145.5 144.8 144.2 143.7

1973% 517 131.0 129.5 128.2 127.2 126.2

1974 . 434 159.4 155.8 152.8 150.3 148.2

1975 416 159.1 192.4 186.9 182.2 178.3

1976 . 430 23z2.1 222.1 213.8 206.8 200.8

1977 . 406 303.9 287.8 274.4 263.1 253.4

1978 . 460 317.4 297.9 281.6 267.9 256.1

1979 .495 353.0 328.5 308.2 291.0 276.3

1980 . 597 363.3 334.6 310.7 290.5 273.2

1981 .570 322.1 292.8 268.4 247.8 230.1

1965-78 r .558 .634 .695 . 742 .780

intercept 130.0 115.1 102. G- 91.0 81.6

slope 195.9 215, 1 231.6 245.% 257.4

predicted 1981 241.7 237.7 234.0 231.0 228.3

1965-81 r L4420 .515 .600 .B70 727

intercept 157.4 137.5 120.3 105.9 93.4

slope 183.1 203.5 221,0 235.7 248.3

predicted 1981 261.8 253.5 246..3 240.2 235.0

Fpoint not used.




Table 9.
for American plaice in Divisions 3LN.

termi

nal F values.

-7 -

Regression of F, ages 8-18, weighted by population numbers on effort
Cohart runs are at the indicated

Terminal F
Effort .25 L2175 .30 .325 .35
Year “(hr X 10 3) Weighted F
1966 50.8 Jev
1967 76.9 .1b4
1968 94.1 .182
1969 122.9 .232
1970 117.0 .234
1971a 126.8 .273 .274 L274 L2715 . 276
1972a 105.4 .301 .303 .305 .306 .308
1973 79.3 .271 .275 L279 .282 . 284
1974 B86.9 .158 .163 . 167 L170 2173
1975 87.7 . 124 . 129 .133 .137 . 141
1976 101.7 . 149 .156 .162 .168 .173
1977 99.3 .100 . 106 111 . 116 .121
-1978 94.8 .103 . 110 .116 .122 .128
1979 87.7 .100 L1107 .114 .121 . 128
1980 78.5 J112 121 2131 .140 . 149
1981 82.2 .122 .135 . 148 .160 .173
1966-78 r .713 .734 . 753 L2 .791
intercept -0.032 -0.029 -0.025 -0.022 -0.020
slope 0.002 0.002 0.002 0.062 0.002
predicted 1981 .137 140 .142 . 145 .1a7
1966-81 r .739 . 754 L7564 773 rari
intercept -0.054 -0.044 -0.033 -0.023 -0.014
slope 0,002 0.002 0.002 0.002 0.002
predicted 1981 .129 . 134 . 139 . 144 .148

4points not used.

Table 10. rRegression of population numbers (ages 8-18) from cohort on pop-

utfation numbers (ages 8-18) from research vessel surveys.

at the indicated levels af terminal F.

Cohort runs are

Abundance (ages 8-18)

from research vessel _

.25

Terminal F

275

.30

.325

.35

Year su%veys in 3LN {no. X 10 %) Population {8-18) from cohort (X 10 %)
1971 241.5 32G.4 319.4 318.6 317.9 317.3
1972b 176.6 280.2 278.5 277.0 275.8 274.8
1973 - 265.1 261.5 2h8.5 256.0 253.8
1974 153.6 302.1 294.5 288.1 282.7 278.1
1975b 169.9 386.5 372.9 361.6 352.0 343.9
1976 - 487.4 467.0 450.0 435.6 423.3
19772 408.5 570.3 540.6 515.9 495.1 477.2
1978 295.6 628.4 591.3 560.4 534.4 512.0
1979 339.8 648.5 605.6 570.0 539.8 5i4.0
1980 355.0 664.5 614.3 572.5 537.1 506.8
1981 321.7 644.0 588.9 542.9 504.0 470.7
1971-80 r .915 .918 .919 .920 .921

intercept -15.89 16.25 42.89 65.48 84.91

slope 1.93 1.71 1.53 1.38 1.24

predicted 1981 604.8 566.5 534.7 507.8 484.7

1971-81 r .924 .926 .927 .927 .925

intercept -24.87 11.13 431.01 66.34 88,12

slope 1.98 1.74 .1.54 1.37 1.22

predicted 1981 613.2 571.3 536.5 507.0 481.7

%point not used.
b

Indicates inadeguate coverage by research vessel.



Table 11. American plaice population numbers estimated from research vessel surveys in NAFQ Division 3L and
3N (¥ 10 %) for selected strata.

1971 1972‘ 1973 1974 1975 1976 1977 1978 1579 1980 1981

i 1.1 0.2 2.9 4.7
2 4.0 12.5 5.8 4.1 7.5 6.5 8.5 9.9
3 55.0 8.9 12.3 50. 8 114.9 38.6 194.7 18.3 55. 2 78.4
4 158.5 159.0 75.3 86.8  208.1 205.3 317.9 196.6 115.9 106.8
5 527.3 313.0 114.6 121.3 281.6 550.7 967.5 651.7 580.8 200.1
5 679.7 567.9 311.6  269.6 269.7  1010.9 963.2 1012.7 1009.8 547.3
7 905.5 570.5 368.6  428.8 £15.5 1553.4 1189.7 1034.2  1070.1 823.5
8 381.6 456.0 376.0 541.2 1080.8 1473.2 1114.3 1188.4 1275.0 1136.6
9 658.2 300.9 322.1  407.4  8l6.6 927.5 754.4 818.2 989.9 905. 8
10 327.9 344.0 323.8 334.3 £91.5 844,72 570.8 710.7 528.9 587.1
il 297.7 212.7 176.2 169.6 415.6 374.3 214.4 359.3 284.3 312.2
12 266.7 206.7 149.6 116.8 255.7 249.9 148.6 154.1 184.6 136.7
13 187.9 104.2 94.6 61.1 125.5 108.2 69.9 57.0 94.5 64.9
14 130.3 83.4 48.6 34.5 39.9 46.0 44.6 32.6 38.9 22.5
15 67.5 58.1 31.3 17.0 34.4 31.6 22.9 22.4 23.3 25.1
16 43.9 40.2 11.0 13.3 16.9 18. 4 9.4 10.7 18.7 14.6
17 26.4 12.8 2.3 3.5 11.3 8.0 5.9 4.0 8.8 7.8
18 20.8 4.5 0.4 1.3 3.1 4.4 1.2 0.9 3.2 3.2
19 5.6 2.4 0.8 0.7 0.9 0.8 0.2 0.8
20 3.2 2.7 0.5
21 1.1 :
22 1.6
2+ 4752.4  3452.3 2419.%  2670.5 4987.3  7449.5 6597.4 6298.5 6391.27 4982.5
4+ 4697.4 34394 2406.8 2607.2 4866.6 7406.8 6395.2 6273.7 6327.5 48942
6+ 4011.6  2967.4 2216.9  2399.1 4376.9 6650.8 5109.8 5425.4  5630.8 4587.3
8+ 2426.4 1828.6 1536.7 1700.7 3491.7 4086.5 2956.9 3378.5 3550.9 3216.5
12+ 761.0 515.0 338.6 248.2 487.2 467.3 303.0 281.9 372.8 274.8
Table 12, .Yield por reeruib anslysis for Divisions 3LN Americun plalce,
YIELD FER RECRUILT AHALTSIS

y FISHING CATCH TIELD AvE, WEIGHT TIELD PER

E WEIGHT-AT-AGE PARTIAL RECRUITMENT WORTALITY (NUMBER]  (KG) (X6) UHIT EFFORT

5 3,209 0,005 04,1000 0,420 04117 G972 1.712

: Jid81 0025 03000 0491 Ovied  0.8%8 1,202

7 9:341 0,100 Foub-=- 0.2415 0,222 0478 0,803 1,000

8 0.4 0.2 0,3060 0.2  0.8F 0,77 G901

§ o552 €,300 0.4000 0,372 U 073 0,710

10 0,825 0,470 9,5000 99 0,159 D.6hd 0,583

1 9,700 : 0,380 0.6000 0,321 0,202 0,428 0,453

i 0.880 0.730 9.7000  0.33% 0,204 0.600 0,427

13 102 : Lagg- - 0.8000 G335 0.205  0.578 0.377

14 1,250 1,000 0.2000 0,389 0,206 (.59 0,337

13 1,524 Lo 000 1,0000 0,382 0.207  (.543 9,305

18 1.903 ‘ 1,000 L1000 0373 0.8 0,330 0,278

17 022 1,000 L2000 0.403 9,209 0.5i8 0,250

18 2,233 1,200 _ 1,3000  G.413 0,210 0,508 0,237

19 340 1,000 1,4000 0,420 D210 0,499 9,21

0 1,428 1000 15000 0,429 0211 049t 0,206

FHRK—- 3,1357 0,512 0,214 0,417 0500

MNATURRL WMIRTALITY RATE } {,2

F0,i COMPUTEL A5 0(,2415 AT Y/ OF  §,17§1
FHAX COMPUTED A4S 3,1357 AT f/F OF 2135
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Tables lha-e.

from cohort run at Ft:.325.

-1

0 -

Results of projections to 1983 using 1981 population generated
Numbers are X lO‘3rand biomass is in tons.

FOFULATION HUMBERS

| 1981 1982 1983
50 279597 736500 236500
71 128087 184849 191847
§ 1 121834 152148 147044
71 108493 95340 115311
101 768284 93554 70791
L1 44941 S04 57917
171 576 4957 35913
131 ey 15204 28622
140 DiESy  dogil 22082
154 11481 12931 12865
161 437 &7 i@
D0 1815 ®’m 4w
181 54§96 1628
91 99 S 56
5+ 921076 928B14 933370
el 692484 492314 69870
g+l 504407 505445 50522
94| 180548 153497 358180
CATCH HUMBERS
{1981 1982 1983
o1 s 1% 23
piomE e s
130
31 45 gah 10
G107 1073 93ML
11 13178 8493 9379
51 114 729 blks
1t ‘glEy S3m 5995
TR R T
(51 2903 2471 2453
a1 1099 1403 1714
51 33 53 900
g1 ;@ 18 M
91 11 112 19
o+l 68398 70185 70459
THl 67860 67989 68428
ael 45822 K157 41742
T:l 61297 51317 51674

FOFULATION EIOMASS {AVERAGE)

i 1981 1982 1983

& | 7345779 79747 7306

71 69317,53  &7923.38  69712.76

8 1 39492.77  62187.72 60066417

91 4836774  42084,23 3039498

101 35314B.13  3BG21.73  32066.17
111 29897,06  24328.59  264435.57
121 J1557.91  24924.48  20807.7B
13y 23369.37 25087,8%  20358.41
141 19999.13  1B88L.36  20999.03
91 13578,74  15773.43  15420.39

i6 1 3972,3%  9825.43 11977.31
17t 2498,82 4375.,20  7299.60
18 | 1802.02  1822,44  3303.71
19 l 365,90  1210.B1  1267.74
otl 404043.73 411949.10 415122,99

7+ JI3085.94 136251.93 J40411.82

B+l 263748.41 D24B129,36 270699.06

P 213075.64  206141,83 210432.89

CATCH BIOMASS

| 1961 1982 1983
61 191 780 792
A v A
g1 2026 4802 4712
51 a3 4333 a9l

101 B84 G872 SL10
111 7287 4696 5187
20§05 G132 43S
131 7595 6457 534
141 6500 4g4t 5489
1 i3 4080 4032
151 194 2477 3007
171 812 1126 1909
81 385 467 g6
191 8 32 33
i
g+l 0188 48000 49157
7+ 49997 47220 48385
B+t 49144 44398 45630
9+l 47137 39796 40918

FISHING MORTALITY

1981 1982 1983

|
6 10,003 0,010 0,015
710,012 0,039 0,039
B 1 0,040 €.077 0,078
? 10,075 0,103 0,105
101 0,167 0,154 0,157
111 0,244 0,193 0,19
21 0,260 0,206 0,209
110,325 0,257 6,262
141 0,335 0.257 0,263
510,325 0,257 0,26
16 1 0,325 0,357 0.26)
17 10,325 4,257 0,262
18 1 0,325 0.257 0,22
19 10,325 0,257 0,26

6+ 0,091 0,090 0,090
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