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Introduction

This stock has been under quota regulation since 1973. Nomlnal catches, by country, for
1966-82 and TAC's, 1973-83 are listed in Table 1, nominal catches by NAFO Division for 1965-82
are glven In Table 2, and catch and effort data, 1968-82, are presented in Table 3.

Stock assessment

Samp!ing: Theilengfh measurements and otolith samples listed In Table 4 were provided by
the Canadian Commercial Groundfish Sampling Section In St. John's.

Numbers at age: These were obtained in the usual way by applylng quarterly age-length
keys (sexes separate) to monthly length frequencies for each NAFO Division. Total catch at
age for 1982 (Table 5) was obtalned by combining male and female numbers from Div. 3L, 3N, and
3p. Table 6 contalns the catch matrix for Div. 3L, 3N, and 3@ for the years 1968-82.

Weight at age: Average welights at age for 1982 (Table 5) were obtained by applying a
length~weight equation to-monthly average lengths (welghted by the number caught at age).
Welghts at age for 1968-82 are shown In Table 7.

Partlal recrultment: The three versions of PR (Table 8) used In this assessment were
derlved and used as follows:

a) PR 81 -~ Derlved from a cohort run using the 1978-81 catch matrix, and the 1979-80 average
F's, standardized at age 9. PR at age 4 was adjusted by catch at age in 1981 at age 4.
Used to derive PR 82. .

b) PR 82 - PR at age 4 was adjusted to produce a population size at age 4 in 1982
approximately equal to the geometric mean of age 4 numbers from the cohort, 1968-81. Age
8 considered to be fully recruited. ‘

c) PR Ave. - Calculated from average F's (1968-76) In the cohort analysis. Used In
conjunction with average weights (1968-74) to produce a value of 0.518 for FO'l (Brodie
and Pi+t; 1981, 1982) (Table 9).

Terminal fishing mortality: An estimate of FT was obtalned from callbration of the cohort
analysis with these two methods:

1« Regresslon of age 4+ biomass from cohort on directed catch per hour (Fige 2)s The
results of the regressions at values of FT between 0.25 and 0.45 are glven in Table 13,
The correlation coefficient reaches a peak of 0.651 at F. = 0.40 and the best predicted
value for 4+ blomass In 1982 using CPUE = 0.525 comes from the run at FT = 0.45.




2. Regresslon of welghted F (ages 4-10) on fishing effort (Table 14, Fig. 3).  The results
of regressions at values of F_ from 0.25 to 0.45 show little variation in r® over this
range, with a maximum value o¥ 0.851 at F. = 0.30. Predicted values of welighted F In
1982 from the regressions were al! higher than the observed values from cohort.

Recrultment for stock projections: The geometric mean (1977-81) of age 4 numbers from the
cohort run at FT = 0640 was used to estimate recruitment at age 4 for the years 1982-84. This
value was 110.6 x 10 fish, slightly higher than the 100 x 10° value used In *he61982
assessment, and quite close to the lang-term (1968-81) G.M. which was 108.5 x 10°.

Dlscdsslon

Abundanos Indices: CPUE from Can (N) otter trawlers, TC 5, showed a steady Increase over
the perlod 1975-80, when It reached a value of 0.640 t/hr. Since then, It has declined to
0.614 t/hr In 1981 and 0.525 t/hr In 1982. Canadlan research vessel surveys show a ralatively
stable population size since 1978, with 1981 survey coverage belng somewhat Inadequate
(Tables 10 and 11). USSR survey data (Table 12) show that the Indlices of abundance for
yellowtall were above the mean 1973-81 values for both 1980 and 1981 (Gorchinsky 1982).

Cohort analysis: Table 15 shows the cohort ;hn using FT = 0.40.

Catch projections: Projections were done to 1984, using the 1982 population from the
cohort run at Fr = 0.40 (age 4 replaced by the G.M.), 1982 welghts at age, and the same
partial recruitment (PR 82) used in the cohort analysis. Table 16 shows that assuming the TAC
of 19,000 + will be taken In 1983, the projected Fp.y catch In 1984 would be 17,000%.

Table 17 shows that assuming the catch In 1983 is at recent levels (12,000 1), the projected
Fo.1 catch in 1984 would be 19,000 t.
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Table 1. Nominal catches by country and TACs of yellowtail-NAFO Divisions
3LNO (tons).

Year Canada France USSR Other Total TAC
1966 4,185 0 2,834 7 7,026
1967 2,122 6,736 20 8,878
1968 4,180 14 9,146 0 13,340
1969 10,494 1 5,207 6 15,708
- 1970 22,814 17 3,426 169 26,426
1971 24,206 49 13,087 0 37,342
1972 26,939 358 11,929 33 39,259
1973 28,492 368 3,545 410 32,815 50,000
1974 17,053 - 60 6,952 248 24,313 40,000
1975 18,458 15 4,076 345 22,894 35,000
1976 7,910 : 31 57 59 8,057 9,000
- 1977 11,295 245 97 1 11,638 12,000
1978 15,091 375 - - 15,466 15,000
1979 18,116 202 - 33 18,351 18,000
1980 12,011 © 366 - - 12,377 18,000
- 1981 14,122 458 - - 14,580 21,000
19823 11,451 180 11,631 | 23,000
1983 } : 19,000

a:preliminary

Table 2. Breakdown of nominal catches of yellowtail by NAFO DiV}sion 3L, N
and 0 (tons). : .

Year 3L 3N 30 Total -

1965 : 117 : 2,958 55 3,130
1966 62 6,442 522 7,026
1967 453 6,117 2,308 8,878
1968 2,815 8,459 2,066 13,340
1969 5,287 7,215 3,206 15,708
1970 7,419 18,668 339 26,426
1971 6,632 25,174 5,536 37,342
1972 9,292 25,788 4,179 39,259
1973 4,856 , 23,693 4,266 32,815
1974 1,544 19,329 3,440 24,313
1975 2,638 16,156 4,100 22,894
1976 516 5,023 2,518 8,057
1977 2,651 7,381 1,606 11,638
1978 2,547 11,079 1,840 15,466
1979 2,595 14,556 1,200 18,351
1980 1,898 19,805 674 12,377
1981 2,345 11,633 602 14,580
19822 2,306 7,614 1,711 - 11,631

3. preliminary




Table 3.

Column 2 refers to reported "d

Otter trawlers.

Nominal catch and effort data for yellowtail in NAFO Divisions 3LNO.
jrected" catch by Canada (N) Tonnage Class 5

Total
calculated
Directed catch CPUE Total catch effort
Year " (tons) (tons/hr) (tons) (hours)
1968 2,216 0.705 13,340 18,922
1969 3,165 0.610 15,708 25,751
1970 12,444 0.598 26,426 44,191
1971 14,094 0.600 37,342 62,237
1972 14,544 0.607 39,259 64,677
1973 21,225 0.645 32,815 - 50,876
1974 14,025 0.421 24,313 57,751
1975 13,345 0.402 22,894 56,950
1976 4,889 0.332 8,057 24,268
1977 5,029 0.423 11,638 - 27,513
1978 9,289 0.496 15,466 31,181
1979 13,273 0.517 18,351 35,495
1980 7,855 0.640 12,377 19,339
1981 10,400 0.614 14,580 23,746
19822 5,530 0.525 11,631 22,154

- a

Table 4.

: preliminary

List of commercial yellowtail samples from NAFO Divisions 3L, 3N, and

30 for 1982, provided by the St. John's Commercial Sampling Section.

Measurements O0toliths

Samples
Quarter 3L 3N 3¢ 3L 3N 3¢ 3L 3L 3N 3¢
2 2,440 - 1,946 141 - 425 904 1,336 6 - 5
3 986 - 10,181 - 156 435 - 961 4,400 48 2 19 -
4 426 8,567 406 65 396 70 392 2,351

139 1 141

Table 5. Catch and weight at age for Divisions 3LNO yellowtail in 1982.

Age Catch (numbers x 1073) Weight (kg)

4 97 0.238

5 1311 0.292
6 4580 0.346

7 1774 0.486

8 6630 0.675
9 1907 0.933

10 268 1.304




Table 6. YELLOWTAIL DIVISIONS JLNO CATCH MATRIX(NUMEERSX10™3)

AGE | 1948 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

4 573 80 141 169 1943 3734 1375 955 409 1391 691 1061 1142 3245 97
S b 62020 2993 - 2776 7534 10128 21280  198G0 11240 2529 3211 3454 4783 5130 5077 1311
6 1 12483 15035 19839 30345 22502 23709 18100 20931 7650 6831 10979 13067 8383 8191 4580
7 1 9154 12076 20615 22117 19416 17053 11200 12737 5361 7331 11028 14284 7199 9991 7774
8 | 1421 3150 455 5869 10533 4713 2400 2536 953 4078  3B70 4940 1519 4361 6630
& 47 326 610 2152 4206 862 850 372 74 1433 310 773 224 356 1907
10 1 1 40 68 245 1110 300 130 23 15 289 - 34 109 28 29 268
%Tak>]e 7. YELLOWTAIL DIVISIONS 3JLHO WEIGHT MATRIX(WEIGHTS IN KG)

AGE | 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 - 1¥B0 1981 1982
4 1 0,247 0,247 0,247 0,247 0,247 0,247 0,200 0.184 0,200 0.214 0.24% 0.178 0,271 0,228 0.238
5 1 0.305 0,305 0,305 0.305 0,305 0.305 0,300 0.298 0.322 0.324 0,315 0.278 0.274 0,308 0.292
6 .1 04456 0.456 0,456 0,456 0,456 0,456 0,452 0.450 0.486 0,409 0,430 0.378 0,493 0.349 0,346
7 1 0,610 0,610 0.610 0.410 0.610 0,610 0.400 0.569 0,615 0.532 0,557 0.504  0.635 0.496 0.486
8 I 0.725 0,725 0,725 0.725 0,725 0.725 0.725 0.743 0.814 0.648 0.740 0.668 0,750 0.661 0.675
¢ 1 0.842 0.842 0.842 0.842 0.842 0.842 0.842 0,953 1.029 0.809 0.981 0.787 0.927 0.909 0.933

10 1 1,030 1,030 1.030 1.030 1.030 1,030 1.030 1.111 1,201 0.%05 £235 0,756 1,221 1.186 1,304

Table 8. Partial recruitment vectors, 3LNO yellowtail. Derivation and usage
of each is explained in the text.

Age : PR 81 PR 82 PR Ave.
4 .035 .003 ) .010
5 .068 . .068 .130
6 .222 .222 .460
7 .628 : .628 1.000
8 .970 o ©1.000 1.000
9 1.000 - 1.000 1.000

10 1.000 1.000 ’ 1.000




Table 9. Summary of yield per recruit calculations for yellowtail
in Divisions 3LNO.

~CGE WEIGHT 4T —GGE

4 6,247 0,010 ¢
5 0,305 0,130

é 0,456 Coa40
7 0,810 1,000

g 0,725 1,000

G 0,847 1,000
10 1'030 i‘OGﬁ
11 1,103 1,000
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Table 10. Abundance of yellowtail (x10-3) from Canadian research vessel surveys for selected strata in Divisions

3L and 3N. :

Age 1971 1972 . 1973 1974 19751 19761 1977 1978 1979 1980 19811 1982
1 12
2 88 . 76 24 15 537
3 1,599 3,965 264 895 174 1,212 93 1,180 287 1,525 314 2,090
4 18,797 29,756 3,844 7,966 3,015 5,134 1,383 4,111 1,889 3,355 556 7,116
5 42,304 58,604 25,409 25,576 15,104 22,921 8,383 15,788 3,957 11,491 2,471 14,614
6 79,562 67,380 32,789 43,865 21,794 31,345 20,425 29,167 15,737 29,669 10,623 21,217

7 72,076 36,341 33,541 22,134 25,186 28,750 54,476 30,258 40,589 42,454 27,166 33,033
8 9,691 11,556 12,804 2,663 6,174 5,824 44,686 15,786 19,334 13,788 . 28,951 21,448
9 3,090 1,222 4,355 391 688 120 12,437 1,640 2,261 950 5,455 5,268
10 42 71 360 46 0 1,889 17 269 30 1,479 773
11 : 15 143 100
12 21

Total 227,161 208,895 113,366 103,578 72,181 95,322 143,936 98,023 84,347 103,277 77,015 106,208

Age 7

and ) . o

older 84,899 49,190 51,060 25,188 32,094 34,710 113,652 47,701 62,453 57,222 63,051 60,622

1Survey coverage incomplete.

Table 11,

from Canadian research vessel surveys in NAFO Divisions 3L-and 3N (see Fig. 1).
number 361, was not fished in 1981, and in 1975 and 1976 strata 373 and 375 respectively were

missed.

Average number per set at age and average numbers and weights for totals for yellowtaii

A key stratum,

Age 1971 1972 1973 1974 1975 ~ 1976 1977 1978 1979 1980 1981 1982
3 1.44 3.57 0.24 0.81 0.19 1.09 0.08 1.06 0.26 1.37 0.32. 1.88
4 16.92 26.79 3.46 7.17 3.27 4.62 1.24 3.70 1.70 3.02 0.57 6.41
5 38.09 52,76 22.88 23.02 16,39 20.64 7.55 - 14.21 3.56 10.35 2.54 13.16
6 71.63 60.66 29.52 39.49 23.65 < 28.22 18:39 26.26 14.17 26.71 10.93 19.10
7 64.89 32,72 30.20 19.93 27.33 25.88 49.05 27.24 36.54 38.22 27.96 29.74
8 8.73 - 10.40 11.53 2.40 6.70 5.24 40.23  14.21 17.41 12.41 29.43  19.31
9 2.78 1.10 3.92 0.35 0.75 0.11 1.20 1.48 2.04 0.86 5.64 4.74
10 0.04 0.06 0.32 - 0.05 - 1.70 0.02 0.24 ~ 0.03 1.52 0.70
11 0.04 0.13 0.09

Average

number

per set 204.52 188.06 102.07 93.27 78.33 85.84 119.57 88.18 75.92 92.97 78.91 95.13

Average

weight

per set

(kg) 9 41.20 - 41.15 34.80 37.33 56.96 36.54 36.18 48.65 43.16 40.57

0.01 - 75.10




Table 12. Abundance and biomass estimates of yellowtail in Divisions 3LNO from
USSR bottom trawl surveys, 1973-81,

Mumber of fish

Catch per hour Absolute abunda

Biomass

7

ce
per hour trawling trawling (kg) (numbers - x 10'8) (t x 1073)
1973 272 104.6 962.6 370.0
1974 234 93.9 828.1 331.2
1975 147 58.9 539.1 215.4
1976 195 77.7 701.2 279.8
1977 175 76.2 636.7 277.7
1978 - 204 88.8 728.7 319.4
- 1979 151 69.3 526.6 241.7
1980 283 134.4 993.7 472 .4
1981 229 104.3 795.0 360.3
Mean 1973-81 210 89.8 745.7 318.7
Table 13. Regression of age 4+ biomass from cohort analysis on commercial
directed CPUE. Cohort runs are at the indicated levels of Fre
Terminal F
.25 .30 .35 40 .45
Year CPUE (t/hr) 4+ Biomass (t x 107)
1968 .705 87.2
1969 .610 101.8
1970 .598 104.0
1971 .600 9.6
1972 .607 79.6
- 1973 .645 67.8
1974 421 51.9
1975 .402 42.0 :
1976 .332 48.2 48.0 47.8 47.7 ' 47.6
1977 .423 57.6 56.1 55.0 54.2 53.6
1978 .496 82.2 76.9 73.2 70.4 68.3
1979 .517 81.5 73.4 67.7 63.3 60.0
1980 .640 128.6 112.0 100.2 91.3 84.4
1981 .614 120.2 102.4 89.6 80.0 72.6
1982 .525 132.3 110.3 94.5 82.7 73.5
1968-82 r2 0.425 0.549 0.629 0.651 0.633
intercept -8.75 -7.37 -6.39 -5.65 -5.06
slope 173.43 162.10 154,01 147.94 143.20
predicted 1982 82.3 77. 74.5 72.0 70.1




Table 14. Regression of fishing mortality from cohort analysis, ages 4-10,
weighted by population numbers, on fishing effort. Cohort runs are at the
indicated levels of Fy.

, Terminal F
| Effort_s .25 .30 .35 .40 .45
Year (hr x 10 7) - Weighted F, &+
1968 18.9 .129
1969 25.8 .132
1970 44.2 .200
1971 62.2 .317
1972 64.7 424 ,.
1973 50.9 442
1974 57.8 .392 : -
1975 57.0 .448 .448 .449 .449 .449
1976 24.3 .127 .128 .129 .129 .129
1977 27.5 .182 .188 .193 .196 199
1978 31.2 .150 .162 171 .178 .185
1979 35.5 .181 204 .225 .243 .259
1980 19.3 .067 .078 .089 .098 .107
1981 23.7 .090 .107 123 .139 .154
1982 22.2 .063 077 .090 .104 .118
1968-82 r2 0.850 0.851 0.849 0.844 0.836
intercept -0.071 -0.058 -0.045 -0.034 -0.023
slope 0.008 - 0.008 0.007 0.007 0.007
predicted 1982 0.102 111 0.119 0.126 0.133




- 15 -

4 0,698 2,162 1,607 1.B18 1.609 0.353 2.206 1.424

0.467 0.409 0.400

Table 15. Cohort run for yellowtail in Div. 3LNO. Ft:AO.4G
POFULATION NUMEERS
AGE | _ 1968 1969 1970 1971 1972 1973 1974 1975 . 1976 1977 1978 1979 1980 1981 1982
4 I' 196799 147013 119893' 110608 121788 113159 75626 71914 82921 102114 131122 123633 122718 80055 93617
5 | 109297 115646 108841 88697 81795 BBIS0  B0617 54990 52453 61078 74431 96543 92158 89929 56513
6 | 53827 75631 BI112 . 78242 59224 51878 47284 42680 31063 36681 42484 52009 47404 63857 42231
7 | 18231 29132 43086 44495 31828 24507 18026 19450 13603 16428 21278 22023 27283 42719 40256
8 | 24860 5627 11187 - 14177 13926  64B&7 3477 3714 3446 D463 3BA0 8271 - 4021 14015 23048
9 1 149 599 1457~ 4366 5451 1234 1031 310 369 1733 337 1010 394 1671 4629
10 1. 2 70 163 535 1382 418 172 32 28 357 50 131 83 99 932
4+ I 340763 373738 347742 341140 315194 284613 226432 193290 184113 223854 275782 303621 314060 292345 283246
5+ | 183945 226725 247849 230532 193606 173454 150606 121376 101191 121740 144439 177988 191342 212290 189429
6+ | - 74468 111058 139008 141834 111611 84904 49990 66386 4B738 60662 70209  B1445 99184 122361 133116
7+ 1 20841 35427 55896 43592 52587 33026 22706 - 23706 17675 23981 27725 29435 31780 58504 70865
B+ | 2610 © 6296 12808 19097 20759 8519 4680 4256 4072 7533 6447 7412 4498 13785 30608
FOFULATION EIOMASS (MID-YERR)
AGE | 1948 1949 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980, 1981 1982
4 ; 33392 31362 25568 23583 25759 23705 12970 11348 14289 18737 28125 19230 28584 -15413 19238 .
S | 27887 30041 28274 22256 20040 20041 17895 12484 14200 16595 19707 22547 21137 23175 140747
6| 18342 26376 28183 23531 17941 14603 14162 11443 11165 11568 13391 14487 26684 17832 17843
7 1 6540 11437 15865 16053 9928 6569 5436 5262 5487 5454  6B42 5335 12648 15812 15040
8 1 955 2238 5256 4619 3797 2231 1121 1245 2028 1376 2042 1418 2007 4021 11188
9 1 88 282 787 21B4 - 1650 454 242 198 468 384 282 292 198 1150 4448
10 1 i 39 109~ 361 329 192 74 16 ] 119 2 34 70 84 874
4+ ] 87205 101775 104041 94587 79645 47815 51901 41996 47688 354233 70417 63343 91329 80008 82708
S+ | 53813 70413 78473 71004 53886 44111 38931 30648 33400 35496 42292 44113 62745 64594 63470
6+ | 25926 40372 50199 48747 33846 24050 21035 18164 19200 18901 22586 21567 41608 41419 49394
7+ 1 7584 13997 22016 25217 15904 9447 4873 6721 8035 7333 9195 7080 14923 23567 31550
8+ | 1644 2559 4151 9144 5976 2877 1437 1459 2547 1879 2353 1744 2275 7756 14510
FISHING MORTALITY
AGE | 1948 1969 1970 . 1971 1972 1973 1974 1975 1974 1977 1978 1979 1980 1981 1982
4 } 0,004 0.001 0,001 0.002 0,019 0.039 0,020 0,016 0,006 0,016 0.006 0,010 0,011 0.048 0.001
S | 0.068 0,031 0,030 0,104 0,155 0,327 0,336 0,271 0,038 0.063 0.039 0,059 0.067 0,068 0.027
6 1 0,314 0.263 0,325 0.599 0.582 0.757 0.588 0.843 0,337 0.245 0.357 0,345 0.136 0.161 0.089
7 | 0,876 0.657 0.812 0,862 1.234 1.453 1.280 1.431 0.612 0.731 0.922 1.401 0.366 0.317 0,251
L8 1 1112 1,051 0.641 0,656 2,124 1,596 1.619 1.577 0,388 2.020 1,458 2.468 0,078 0.449 0,400
9 | 0,458 1.000 0.666 0.850 2.268 1.669 3.171 1,876 0.164 3.243 1,110 2.198 1.082 0.284 0,400
10 1 1,061 1.046 0.64 2,424



Table 16.

the TAC

"Stock projections to 1984, assumi
of 19,000 t.

ng catéh in 1983 equal to

CATCH NUMBERS

POFULATION NUMEERS

1982 1963 198 4

} ]
—_—— - i
41 160 148 ot
A gﬁﬁs 41 110600 110600 11000
DGR 4 Siaa S 54313 91851 81757
70 7774 10878 6449 61 syl 40742 55378
81 6630 - 8695 7788 S 70 40256 42198 26664
1 1507 420 343 81 21048 23198 20014
10 1 268 1234 1714 91 6629 11445 9832
ke 14 s 101 932 392 4851
44 22 n 2752 B
S 00 Tigs S 4130009 31337 314435
g+1 21159 29214 24924 2*; 183?%2 fﬂgézz gggggg
+ & £ h‘j.‘ + 133 2087 <
74116379 205097 19432 741 70865 80133 £330
CATCH BIDMASS
FOFULATIOH EIDMASS (PVERAGE)
| 2
§ 1 15E3 1984 P 1582 1983 194
41 23 3 < +
S o3 e 41 2730.33 2272321 22724.52
S8 14 100 S| 14073.56 20280,73 20293.87
S0 T s 3 b1 17845.45 11489:65 16531.74
o1 e we 33 70 15040.39 15075.32 043438
§ 01779 4003 3245 g } 1§198~g§ 1352§~§§ 12128'85
10 1 349 2 : 47,89 167 263,12
! 1609 2238 101 87409 2881.11  4320.25
4+ 12373 19 £52 T :
St 15350 }8828 %5398 4+1 8420048 90127. 5 B9918.54
7+ 2 7 b ) + 3964 £de 46900,35
10362 16767 13874 741 31550.74 35633.67 30348.5
FISHING MORTALITY
| 1982 1983 1964
4 10,001 0,002 0,002
S | 0,027 0,038 0,035
%1 0,089 0,124 0,115
21 0,250 0,351 9,125
8 | 0,400 0.558 0,518
5 1 0,400 0,558 0,518
10 1 0.400 0,558 0,518
11 0,098 01141 0.119
SUMMARY OF FROJECTIONS
vear 1962 1983 1984

300229,00 313326.86 3i4135.01
86200.48  90127.25  B9918.94
12372,69 - 1900C, 00 16325.66
12372.69  ~190060.00 0.32

- FOFULATION HUMEEFS
FOFULATION FIOKASS
CATCH

!
-- +
|
I
I
F OF GUOTA 1

$m————

AGE GROUFS CONSIDERED!4+



Table 17. Stock j i i
. projections to 1984, assumin i :
12,000 t. , 5 g catch in 1983 equal to
CRTCH NU“ﬁERS POPULATION NUMEERS
| 1982 1983 1984 | 1982 1983 1984
41 97 93 148 41 110600 110800 116600
51 1311 1545 2450 51 56513 81851 81835
61 4580 - 2452 5583 6 | 62251 40742 59313
g { Zzgg gzgg 3338 71 40256 42198 28084
2 2549
o1 1507 a3 4 Sl Hp s D4
100 268 795 2168 10 1 932 3292 4129
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Fig. 1. Stratum map for NAFO Divisions 3LNO. Asterisks denote strata
prime importance in determining yellowtail abundance.
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b+ POFULATION BIOMASS (MID-YR) VS CPUE
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Fig. 2. Regression of 4 Biomass (t) from cohort at Ft; 0340 0%
directed CPUE (t/hr) for yellowtail in Divisions 3LNO. .

' WEIGHTED FISHING MORTALITY VS EFFORT
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Fig. 3. Regression of weighted fishing mortality (ages 4-10) from
cohort at F.= 0.40 on commercial fishing effort (hrs. X]O'B) for
yellowtail Tn Divisions 3LNO. :
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