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INTRODUCTION

The highest recorded catches from this stock were 95,000 tons taken in 1967
and 79,000 tons in 1969, In recent years catches have fluctuated around forty
and fifty thousand tons annually (Table 1). The stock has been under quota
regulation since 1973 with TACS at 60,000 tons 1973-75 and at 47,000 tons since
then,

The assessment was done separately for Divisions 3LN and 30. The reason for
this is that numbers at age data were only available from Division 30 since 1973,
whereas for Divisions 3L and 3N this information is available from 1955. Generally
speaking Division 30 normally contributes less than 10% of the total catch from
this stock.

MATERTALS AND METHCDS

Sampling,0tolith samples and measurements from the Canadian {N) offshore fleet
by the commercial sampling Group of the St. John's Research and Resource Services
Branch were as follows during 1978:

Quarter No, Measured Otolith Samples No, Samples

3L 3N 30 3L 3N 30

1 370 3049 2145 49 589 352 12

2 5296 2239 3099 676 554 570 28

3 7431 2314 1837 820 427 247 26

4 5889 3990 3170 523 548 707 3

TOTAL : 18,986 11,572 10,251 2,068 2,118 1,876 97
40,809 6,062

Measurements and samples were taken in each month except February and March in
Division 3L, except September and October in Division 3N and each month except
January and August in Division 30.

Partial recruitment was determined from a preliminary cohort run using numbers at

age data for 1975-78. This run calculated average Fs across years to give the
starting vaiues for each cohort in 1978 (Table 2).

Average weights at age {Table 2) were caTculated from average lengths at age from
the monthTy sampTes to give average size for the year. Average lengths were converted
to average weitht at age by the foTlowing relationship.
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W = 0.0000285L 3-096
{x0.454 to convert 1bs. to kgs.)

Terminal fishing mortality (F.) for 1978 that was used to initiate

the cohort analysis was obtaiﬁed from the regression of weighted F~ of fully
recruited age groups on total fishing effort (Fig. 1). This gives an average
vaiue of 0,56 and 0.50 for males and females respectively in the fully recruited
age group, For Division 30 Ft was 0.63 and 0.60 for males and females
respectiveiy.

Recruitment for stock projections were average values for the two years preceeding
the current year (1976-77} and were as follows:

3LN Male 9T miTlion fish
3LN Female 215 million fish

30 Male 5.9 million fish
30 Female 9.0 million fish

RESULTS AND DISCUSSION

Abundance indices

Research vessel surveys

Average number and weight from Canada (N} research vessel surveys (Fig. 2)
indicate a s1ight increase over 1977. However, a very large increase since the
mid 1970's is quite evident, especially in Division 3L, where there has
been a very substantial increase especially in the average number caught.
That this increase in numbers caught is a reflection of .an increase in
abundance of the younger (mostly prerecruited) age groups is further
fllustrated in Figs 3-6. Fig. 3 gives a comparison 1972, 1977 and 1978
of the occurrence of plaice in three different size ranges in research
vessel catches. Similar indications are shown in Fig. 4 where the more
recent length frequencies show a trend towards smaller fish in more
recent years. The shift to younger age groups in the survey data s
indicated in the age frequencies (Figs. 5 & 6) with an increase in the
numbers of fish 5 years and under in the more recent years is evident.

At the same time there has been a reduction in the proportion of older

age groups.

Catch per hour from the commercial fleet

Catch per hour for the total stock (Table 1) indicates that catch rates
were at their highest levels in early and mid 1960¢'s and gradually
declined reaching a low point in 1975, since then there has been a very
gradual recovery. The main contribution to the fishery is from Division
3L and 3N with catch rates in Division 30 generally at lower levels

than in Divisions 3L and 3N.

Spawning population and biomass

The relationship between spawning population and bBiomass from cohort
analysis and average number and weight per research vessel survey

set for Divisfons 3L and 3N are shown in Fig. 7. For both numbers and
biomass the relationships are good except for the biomass value for 1976.
Generally speaking spawning population and biomass decreased from 1971 to
1974. This is perhaps better illustrated in the following text table:

Divisions 3L and 3N
1964 1966 1968 1970 1972 1973 1974 1975 1976

SPANNING POPULATION (10—6)

355 349 325 262 188 163 168 210 292
SPAWNING BIOMASS (Tons X 1073)
269 268 242 194 139 16 m 134 181
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Both population numbers and biomass declined from 1964 to 1974, but the
1976 estimate is possibly biased by the input terminal F and partial recruitment
values used in 1978,

Catch projections

The results of cohort analysis for Divisions 3L plus 3N and Division 30

are shown in Tables 3-6. For the catch and stock projections for 1979

and 1980 (Tables 7-10). The stock sizes at the beginning of 1979 were
calculated from the 1978 population from cohort analysis using the average
recruitment velues indicated at the younger age. The projections for 1979 were
made on the assumption that the 1979 TAC of 47,000 tors would be taken.

For 1980 the projections were made at F 1 {0.45 for males and 0.40 for
females, Fig.8). A summary of the resu1gs of the projections are shown in
Table 11 and would indicate a continuation of the 1980 TAC at 47,000

tons.

It should be pointed out that the fishing effort generated in
taking the 1978 catch was higher than the F0 in both Divisions 3LN
and Division 30, however, for 1978 at Teast f&r Divisions 3LN the
predicted fishing mortality level was not too different from F0 1

Future prospects for this stock appears encouraging since
there appears to be good recruitment prospects. 5Since the growth
rate of this species in this area is rather Tow it might be a
few years before the removal levels of the early 1970's of around
60,000 tons can be achieved.
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Table 2. Average weights at age and partial recruitment rates for the 1979
assessment.
Div. 3L Div. 30 Div. 3L Div. 30

AGE W (kg) % Rec W(kg) % Rec. AGE MW(kg) % Rec. W{kg) 2% Rec.

5 0.200 0.02 - - 5 - - - -

6 0.240 0.08 0.290 0.05 6 0.268 0.01 0.286 0.05

7 0.310 0.21 0.313 0.21 7 0.291 0.05 0.291 0.19

8 0.350 0.44 0.390 0.44 8 0.320 0.1 0.416 0.

g 0.440 0.52 0.492 0.54 9 0.435 0.15 0.512 0.22
10 0.500 0.69 0.576 0.71 10 0.524 0.19 0.574 0.34
11 0.703 1.00 0.713 1.00 11 0.675 0.26 0.702 0.37
12 0.755 1.53 0.816 1.09 12 0.845 0.33 0.847 0.45
13 0.838 1.7 0.838 1.50 13 1.021  0.41 1.121  0.65
14 1.007 2.03 0.947 1.00 14 1.217 0.64 1.247 0.66
15 1.151 1.40 15 1.400 1.00 1.458 1.00
16 1.211 1.00 16 1.699 1.01 1.699 1.06
17 17 1.751  1.18 1.751  1.20
18 18 1.900 1.41 1.500 1.00
19 19 2.234 1.83
20 20 2.300 1.00
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Tuble §
RLATICE MALEFE 3N
NATURAL MORTALITYM®R Na2h
PART 1AL RECRUTIMENT MULTIPLIER
0.0500 Ns2100 0,4400 Na%5400 0,7100 1.0000
1.5000 1.0000
ASSUMED FISHING MURTALITY FuR LAST AGES
1.5000 03800 1.,3000 D.5000 11500
ESTIMATED POPULATIIN
AGE YEAR 1973 1974 197% 1976 1977
6 A56a, Q723, 366, 5728, 020,
7 75a2. bLbhPbh, T173, 4935, a4agag,
] T036, S5376, 4053, 5411, 3ag},
9 6351, 3680, 31K0. 2779, JAA3,.
10 33ttt 1972. 2276, 2083, 1543,
11 1311, 588, 119%, 13181, 1028,
12 575, 156, fY9le b4 5aa,
13 243, 248, RS 60, 292,
la 28, 44 18, 17 2
KNDOWN CATCHES
AGE YEAR 1973 1974 1975 1976 1917
[ 50, 82, 26 191, 136,
7 620, 12585, 199, 399, 391,
a 20480, 1120, 428, 9b 4, &5Nb.
9 3370, 6hB, 4728, 708, 4R ) .
10 2256, 3RT. 444, CYAYS 233,
11 QU0 , 1R9, 3P4, 602, 183,
12 4RO, 41, 139, 238, 144,
13 210, 1a 56, 51 a4z,
14 20, la 12 6., 1.
ESTIMATE FISHING MORTALITY
AGEFE YEAR 1973 1974 1975 1976 1977
b 00,0066 0.0541 0.0046 0.,0385 OD.0172
7 0.0978 O.24816 00319 =0,0961 Oe«10489
a8 0.,3983 Q2722 01275 0,225% 0el1790
9 00,9194 00,2303 0.,1666 Ue3384 Nel&BAH
10 1.4786 02515 02698 DeaB867 0.1877
11 leBTH2 04530 0.3672 NehA12 Ne2254
12 2.,9081 0.3534 13313 DsHa22 0.3565%
13 39750 0,04874 1e3R03 J. 3622 Qel 781
14 15000 038400 13000 05000 11500
POPULATITNN TS AND NOS
1973 1974 197% 1976 1977
wT 142%5, 10488, 9715, 9459, 92R7 .
NO 3age2. 28099, 24617, 23037. 2357a,
POPULATINN nTS AND w05 AGE 8B Y0 14
1973 197a 1015 1976 1977
wT 9al10, 5594, “h24, 6254 5 .
NO 1RRA%G, 11750, 11076, 12375: loggg.

A9

1973=191H

1.0900

05500

1978

17989,
6905,
2998,
2273,
2213.

996 .
639,
297
190,

1978

432,
668,
573,
520,
6348,
377,
258,
150.

T2

1978

20CC

CAQQCOoCCOO

& 5 & 9 5 20 a0

nwCcocg

500

1978

12600,
Jasagg,

1878

5222,
9605,



Table 6. -
FLATCE FEM 30 1973=78

NATUKRAL MONTALITY® 0.20

HARY JAL RECHULTTMENT MULTIPLIER
040300 04,1900 00,8500 00,2200 00,3400 0.3700 N,8700 n,6500
O0.6600 1,0000 1.0600 11,2000 1,000

ASSUMED FILSHING MORTALIIY FUR LAST AGES
0+74C0 0486900 00,6300 00,5000 00,3900 0.5%%00

ESTIMATED PUPULATYJIOUN

AGE YEAR 1973 197s 1975 19764 1977 1978
f 16695, 17760, 13205, 5053, S024, 21020,
7 18391, 13658, 14220, 10737, Jaor, T348,
B 10022, 11626, QH03, 11533, 7990, 2952,
9 9795, Tala, 8684, 1773, Ta%4, G213,
10 RA4RT, 6734, BEan), 6677. 5884, 5733,
I | 6139, 4037, 4301, an2%, 4910, 4288,
12 3779, 3511, 257a, 328a, 2781, 3JIb99,
13 3189, 1832, 1721, 1769, 2265, 1974,
14 1287, 1383, B1l1l. 1056, 1056, 1589,
15 AT, haa, T05. ala, 632, Tile
16 kY. 3 214, 227, 3548, 2086, Rl
17 80, 187, 118, A0, 197. 140,
1R 96, 26, 7S¢ 44, 27a 142,
KNOWNN CATCHES .
AGE YEAR 1973 1974 1978 1976 1977 1978
) 12 3%54. 82, 265, 44, 517,
T 173, 1525, 121 aBdy, 2648, 662,
a 908, 922. 279, 2197, R1.Y Y 589,
9 1420, 657, 4T8, 531. “0n9, hal,
10 3217, 1114, 484, 615, SAYH, BB9,
11 2117, 808, 443, 568, 355, 718,
12 1395, 913, 374, 468, 331, THT .
13 13%7, T61, 390, 434, 294, Bag,
14 563, 472, chB, 257, 170. 441,
15 154, 242, 243, 137, 118, 275.
16 138, 63, 117 106, 2. 166,
17 43, a7, 58, 4, Pl 62,
i8 4b, 12, 32, 16, B 5%,
ESTIMATE FISHING MORTALITY
AGE YEAR 1973 1974 1975% 1976 1977 1678
6 0O.0008 0+0223 Q.0N69 0«0597 00054 0,0
7 0.,0134 01317 0.0094 0C.0955 00,0778 Qe
A Ge1055 0.0917 0.0320 O0.2364 0.0%17 0.0
9 GelT7a6 01035 0.0628 00785 040626 0,0
10 G429 0.2029 D.1033 04,1073 NDs1164 040
11 04798 02500 0.,1152 01696 00833 0.0
12 V5242 0+3921 041750 Qes1714 Oe¢l810 Oa.0
13 Geb3Sa Qebl4ab D«288) 0.31862 O.1548 0,0
14 0.,6608 0+4T735 0.,4982 0.,313) 0.19%9 0,0
15 05984 (.,6764 0,8793 (00,4703 0D42311 0,0 ;
18 0e5105 03926 D.8460 03970 0.1A79 G0
17 0.9088 D¢7193 0.7791 V.8752 D.125%% Oe0
18 07400 00,6900 0.6300 05000 03900 0+55%00
POPULATIDN wTS AND NOS
1973 1974 1975 1976 1977 1978
wT ITIRE, 32316, 29608, 27504, 255548, 284306,
ND Tagy7. 68497, 62095, 52793, 46325, 56222,
POPULATION wTS AND NDS AGE 8 TO 14
: 1973 1974 1975 1976 1977 1978
Al0
wT 2R406, 23202, 2169a, 22934, 2184}, 20287,
278%4,

NOD 43731, 37079, 34670, 37003, 33804,
. j .
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Stock projection for male plaice in Division 3LN 1979 and 1980

Table 7.

GE POPULATION POPUL
NUMBERS

91000.0
70223, 1
50774.4
41212.3
23287.7
14915.5
15154.6
6084.6
1704.0
406.8

55.4

18.4

OTAL 314837,

GE POPULATION POPUL
- NUMBERS

91000.0
70355.5
83116.3
36626.2
e7335.3
15001.9
9030.6
8194.0
2711.4
711.0
161.14
35.8

OTAL 314269.

RESULTS FOR VEAR 1979

18200.0
16853.5
15740.1
14424.3
10246.6
7457.8
10653.7
4593.9
1421.1
409.7
64.0
ez.2

100087,

18200.0
16885,3
16466.1
12819.2
12027.5
7500.9
6348,5
6186.5
ea2é61.3
?716.0
174.8
43,3

ATION FISHING
WEIGHTS MORTALITY

2.0073
e.0292
0.0766
0.1606
2.1897
0.2518
0.3649
0.5583
9.6240
9.7407
e.5109
0.3649

9.0058
9.0232
0.0609
0.1276
9.1508
9.2001
0.2900
0.4437
0.4959
9.5887
?.4060
0.2900

Al

CATCH

NUMBERS

$85.6
1788.7
3319.3
5426.9
3575.3
a9s2.9
4130.6
2329.9
78,9
191.2
19.8
5.0

25034,

RESULTS FOR YEAR 1980
ATION FISHING
WEIGHTS MORTALITY

CATCH
NUMBERS

465.7
1428.3
e2780.2
3892.5
3396.2
2417.2
2023.6
2622.0

947.6

283.3

45.90
g.o

20310,

CATCH

WEIGHTS

117.14
429.3
1029.0
1899.4
1573.1
1476.5
£903.8
1759.1
$91.2
192.6
ae.9
6.1

12000.

CATCH
WEIGHTS

93.1
342.8
861.9

1362.4
1494.3
1208.6
1422.6
1979.6
790.3
285.3
52.0
9.7

9903.



Table 8.
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Stock projection for female plaice in Division 3LN 1979, 1980.

RESULTS FOR YERR

AGE POPULATION ﬁOPULATIOH FISHING

6
-7
-8
9
-10
11
ie
13
14
15
16
17
18
19
20

‘OTAL 965848,

NUMBERS -

215000.9
174519.2 -
169274.8
87614.0

93386.5
96866.1

63840.1"
38434.6

15957.4

7203.6

57620.0
50785. 1
54167.9
38112.1

48934.5
65384.6

53944.9
39241.7
19420.1
10085,0

2381.1-
965.6
306.9

72.3
25.8"

AGE POPULATION

Ooo-3m .

10
11
12
13
14
15
16
17
18
19
20

NUMBERS

215000.90
175452.6
140567.9
133695.7
68299.9
71854.2
72845. 4
46923.1
27520.6
10598.5
4253.3
1401.3
537.6
158.5
47.8

TOTAL 969156.

4045.5
1690.8
583.1
161.5
59.2

WEIGHTS MORTALITY

0.0033
9.0163

‘9.0360
- 0.0490

0.0621

9.0850

2.1079

-0.1340

9.2092
9.3269
0.3302

-9.3857
- 0.4608
0.3269

| 444236,

1979

CATCH

NUMBERS

636.0
c564.9
5421.9
3802.8
Sie2.2
7163.5
5927.4
4379.1
2739.7
1830.4

610.2

281.9

103.5

29.8
6.5

40600.

RESULTS FOR YEAR 1980

57620.0
51056.7
44981 .7
58157.6
35789.1
48501.6
61554, 4
47908.5
33492.5
14837.9
7226.3
c453.7
1021.4
354.0
109.8

465065.

POPULATION FISHING
WEIGHTS MORTALITY

0.0032
0.0160
8.0352
2.0480
0.0608
0.0832
0.1056
0.1312
9.2048
0.3200
0.3232
0.3776
0.4512
9.5856
9.3200

Al2

CATCH
NUMBERS

6e2.6
2524.8
4409.2
5683.5
3655.3
5206.3
6628.2
5240.6
4635.0
2644,6
1070.4
401.9
178.3
64.3
11.9

42977.

. _CATCH
WEIGHTS

170.4
746.4
1735.0
1654.2

- 2673.8

4835.3
$008.6
4471.1

2562.5
1036.7
493.6
196.7
66.6
15.1

?9000.

CATCH
WEIGHTS

166.9
734.7
1410.9
e472.3
1915.4
3514.3
5600.8
$350.7
£640.8
3702.4
1818.5
703.8
338.7
143.6
7.4

33541,



Table 9.
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Stock projection for male plaice in Division 30 1979-1980.

RESULTS FOR YEAR

GE POPULRTION POPULATION FISHING

demff

.10
12
13
14

OTAL

NUMBERS

$900.9
4217.2
4791.1
1833.0
1315.3
1166.4
447.6
273.3
186.8

20131,

1711.¢@
1320.9
1868.5
901.8
757.6
831,7
365.2
229.1
176.9

Biee2.

RESULTS FOR YEAR

WEIGHTS MORTALITY

0.0319
0.1340
0.2807
0.,3445
0.4529
0.6379
0.6953
0.9569
@.6379

GE POPULQTION POPULATION FISHING

owqm'_”

11
12
213

i4

0TAL

NUMBERS

59¢0.0
4450.7
e872.5
2818.1
1011.6
651.3
480,90
173.9
158.6

18517,

1711.0
1393.1
1120.3
1386.5
682.7
464.3
391.7
145.7
150.2

7346.

WEIGHTS MORTALITY

9.0200
0.0840
0.1760
0.2160
©.2840
0.4000
0.4360
0.6000
0.4000

Al3

1979

CATCH

NUMBERS

164.0
469.1
1043.5
476.0
427.9
493.2
201.3
151.9
79.0

3506.

1980

CATCH

NUMBERS

103.4
317.8
411.7
486.6
egec.6
191.6
151.4

70.3

46.7

ceeza.

CATCH
WEIGHTS

47.6
146.8
407.0
234.2
£46.5
351.6
164.3
127.3

74.8

180e.

CATCH
WEIGHTS

30.0
99.5
1€0.6
239.4
128.2
136.6
123.6
58.9
44.2

1021.



Fig. 10.
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Stock projection for female plaice in Division 30.

RESULTS FOR YEAR

IGE POPULﬁTION POPULATION FISHING

0os-~Jam

1@
11
12
13
.14
15
16
17
18

"OTAL

NUMBERS

0000.0
69e2.1
5419.1
1887.0
4507.1
3893.¢
2864.3
2338.6
1132.7
904.8
335.9
188.0
126.2

39498,

@574.0
2008.5
c254.3
§66.2
2587.1
€733.90
c423.2
2621.6
1412.5
1319.3
570.8
329.1
239.9

22040.

RESULTS FOR YEAR

WEIGHTS MORTALITY

9.0276
0.1048
0.1103
0.1214
0.1875
0.2041
0.2482
9.3585
9.3641
0.5516
0.5847
9.6€19
9.5516

GE_POPULRTION POPULATION FISHING

6

7
8
.9
.10
11
12
13

14
15
16
17

18

T0TAL

NUMBERS

9000.0
7168.1
5088 .7
3973.3
1368. 4
3059.1
2599.0
1829.6
1337.8
644.4
426.7
153.3
138.9

36787,

2574.0

2085.9
2116.9
2034.4
785.5
2147.5
2198.8
c051.0
1668.¢2
939.5
785.0
c68.4
264.0

19859,

WEIGHTS MORTALITY

9.0175
0.0665
0.0700
0.0770
9.1190
9.1295
0.1575
0.2275
9.2310
9.3500
9.3710
0.4200
0.3500

Al4

1979
CATCH
NUMBERS

eee.o
623.5
514.0
195.8
700.8
653.6
$73.0
642.5
315.2
350.9
136.1

83.4

49.90

5060.

1980

CATCH

NUMBERS

141.5
418.4
312.2
267.2
139.4
337.5
344.2
338.7
25i.1
173.5
120.6

48.0

37.4

293e.

CATCH
WEIGHTS

63.5
181.4
213.8
100.3
402.2
458.9
484.8
720.2
393.0
511.6
231.2
146.9

93.0

4000,

CATCH

WEIGHTS

40.5
121.8
129.9
136.8

80.0
235.9
e91.2
379.7
313.1
e52.9
204.9

84.0

71.1

2343.
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Table 11. A summary of projected catches and fishing mortalities in 3LNO
American plaice TAC's and catches in thousands of tons.

(1) Average for fully recruited.

(2) From estimated numbers at age.

(3) Provisional catches for 1978.

B1

1978 1979 1980
prvision: an K030 BV g B 39 fV gy 61 5 gD
MALE 12.3 . 0.55 1.8 0.63 12.2 0.53 1.7 0.73 9.9 0.45 1.0 0.45
FEMALE  30.8  0.50 4.6 0.60 29.2 0.40 3.9 0.59 33,5 0.40 2.3 0.37
TOTAL(C?1§§42.1 6.4 41.4 5.6 43.4 3.3
o actual = 43.6 6.5
TOTAL 3LNO 51.1 46.5 46.5
TAC 3LNO. ? 47.0 47.0
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T
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Fig. 1. Regression of Fishing mortality on fishing effort for plaice-

Divs. 3L and 3N,
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AVERAGE WEIGHT PER SURVEY SET (KG)
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Fig. 2. Average number and weight per set from stratified random surveys in

Divisions 3L and 3N.
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Fig. 4. Length frequencies of plaice from research vessel catches
from Divisions 3L and 3N, 1972, 1977 and 1978.
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Fig. 7. Spawning biomass and numbers of plaice from Cohort Analyses plotted
on average number and weight per set.
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