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* Introduction

TAC regulation

This stock has been managed under gquotas since 1973, when a precautionary level of
80,000 t was established. In 1976, the TAC was reduced from 35,000 t to 9,000 t (Table 1a),
following a series of Targe catches and a drop in stock biomass. After this, the TAC
increased steadily to 23,000 t in 1982, and has been at & level of 15,000 £ from 1985-87,
based on recent average catches up to 1984.

Catch histor!

The nominal catcn from this stock increased from negligible amounts in the early 1960's
to a peak cof just over 39,000 t in 1972 (Yabie la, Fig. 1). Vessels from USSR and Canada took
almost all the catch up to and including 1975, with orly Canada taking significant catches in
the 1976-B1 period. With the entrarce of South Korea into the fishery in 1982, catches by
non-Canadian vessels began to increase to the point in 1986 wnere Canada caught 14,000 t and
other nations took 15,000 t. Overall, the nomiral catch in 1986 was about the same as in
1985, about double the 1984 Tevel and triple the 1983 value. Catches by most nations were
Tower in 1986 than 1985, with the exception of Canada which took 800 t more, and Portugal,
which reported 5,500 t in 1986 and no catch of yetiowtail in 1985 (Tabie 1b). Brodie (1986}
contains further details on nominal catches and catch estimates for several nations in the
1982-85 period.

The fishery for this stock is conducted almost exclusively by large offshore otter
trawlers, withgthe majority of the catch coming from Div. 3N {Table 2, Fig. 2}). The catches
from this division in 1985 and 1986 of 23-24 thousand t are cliose to the highest on record and
can be attributed to the increased fishing activity on the tail of the Bank, outside Canada's
2060 mile 1imit, much of which is prime yellowtail habitat (Fig. 3). Catches in Div. 3L have
averaged about 2,800 t annuaily since 1976, and catches in Div. 3@ have ranged from 600 to
2300 t ‘over the same pericd.

Given the offshore nature of the fishery and the size of the vessels participating,
catches occur im all months with peak catches often coming in the fali (Table 3i. It should
be noted that monthly breakdowns of the catch are not available for mary countries in the
1984-86 period.

Assessment

Sampling

Length frequency information was availabie from the Canadian and U.S.A. fisheries for
yellowtafl 1n 1986 and while the American data was not processed in time for inclusion in this
assessment, it agreed in general with comparable Canadian data. The level of sampling of the
Canadian catch remains hign, as can be seen in Table 4, which contains information on both
length frequency and otolith samples. .
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Numbers caught at age in 1986

These were calculated in the usual manner by applying guarterly age-length keys {sexes
separate) to monthly length frequencies for each NAFQ Div. The total catch-at-age was then
obtained by combining male and female numbers at age for all 3 divisions. Table 6 shows the
catch-at-age and associated statistics for 1986 and Tables 7 and 8 show the catch at age
series from 1968-86. No adjustments were required for the catch at age in 1984 to account for
revised catch estimates, as there was less than a 0.8% change in the provisional and final
catch for 1984. While a change of 5% occurred in the reported catch in 1985 from last year to
this year, the figure is still provisional and did not warrant adjustment of the catch at
age.

As in 1988, the 1978 and 1979 year ciasses dominated the 1986 commercial catch comprising
about 75% of the catch both by number and weight (Tables 7 and 9). The 1978 year class, in
terms of percent numbers, is the second highesi in the 19 year series at age 8 in 1986, the
highest at age 7 in 1985, and the sixth highest at age 6 in 1984, The 197% year class showed
up just as strongly at age 7 in 1986, but not quite as large at age 6 in 1985. The catch at
ages 4 and 5 has remained at very tow levels in the 1982-86 period, comprising only 2.9% of
the caich rnumbers in 1986, the Towest value in the series. Although no estimates of
discarding are available by length or age group for this stock, Kulka {1986) indicates that
the overall discard rate of yellowtail has remained constant at 4-5% from 1981-85.

Although the caich numbers indicate that there does not appear to be any strong
year~classes about to enter this fishery, it should be noted that the apparentiy strong 1978
and 1979 year classes did not show up in significant numbers at ages 4 and 5 in the commercial
catch,

Weights &t age

These were determined in the usual manner using the method described in Brodie, 1985,

. Those for 1986 aré shown in Table 6, while Table 8 contains the 1968-86 values. The weights
were Tower in 1986, although not unusually so. Table 9 gives the calculated catch biomass,
cbtained by summing the yearly products of numbers and weignts at age. The 1986 value was
only 2.6% higher than the nominalt catch, and most other vaiues are within 6% of the catches.

Hatural mortality

The vaiue of 0.3, used in recent assessments of this stock was retained.

Research vessel survey data

A}  Spring Biomass surveys

Stratified randem trawi surveys have been carried cut by Canadian research vessels on the
Grand Banks in the spring of the year since 1971. Figure 3 shows the depth
stratification scheme within these surveys. The 1985 assessment of this stock contains a
detailed account of the Canadian survey series with information on adjustment of survey
indices from different survey vessels, survey coverage, and criteria for selecting
particutar strata for biomass and abundance estimates between years (Brodie 1985}.

Tables 10-12. show survey resuits, in the form of mean weight per tow per stratum and
total biociass estimates for Div. 3L, 3N, and 3@ respectively. Most of the biomass of
this stock s found in Div, 3NO, primarily Div. 3N and although the biomass estimates in
Div. 3L and 3N dropped from 1986 to 1987 and the estimate for Div. 3@ increased, there
has been little change in the stock biomass over the 1985-87 period, despite the 1arge
catches in 1985 and 1986.

Table 13 shows survey information from selected strata in Div. 3L and 3N over the time
period 1971-1987. The data suggests a relatively stable population from 1978 to 1982
{Fig. 4). There was no survey in 1983 and the 1984 estimates are much higher than the
1978-82 series indicates, however the 1985, 86, and 87 estimates are close to those
observed in the 1978-82 series.

Tables 14 and 15 contain age by age composition for the selected strata from Canadian
surveys in 1971 to 1986. These data show that population size and structure was fairly
stable from 1978 to 1982. Brodie (1986) postulated that the high estimates in 1984
appeared to be anomalous when compared by the population sizes estimated in 1985 and
1986. However, re-examination of average number per set at age and abundance estimates
for 1984 to 1986 shows that both the 1978 and 1979 year classes were strong, and there is
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also some indication of this in the 1982 average numbers/age. In the 1984 estimates of
abundance at age the large sizes of hoth these year classes together resulted in Targe
increase in population estimates for that year {Tables 14 and 15). Abundance at age of
© yellowtail for 211 strata in Div. 3LWO from research surveys in 1984, 85, and 86, when
¢ coverage was very good, also reflects the strength of the 1978 and 1979 year classes
(Table 16). :

As seen from Tables 14-16 yellowtail do not appear to be fully recruited to the survey
trawl gear until age 7. Fish of ages 1-2 are absent in most years while ages 3 and 4 are
often present in low numbers. Reliable estiamtes of recruitment to the commercial
“fishery of juvenile yellowtail, where 4 is the age of first capture, are not possible
from this survey data.

8. Juvenile yellowtail biomass surveys

During September of 1985 and 1986 stratified-random trawl surveys, using the WEBBER
sampling design to generate independent day and night bicmass estimates, were carried out
by the Canadian research vessel WILFRED TEMPLEMAN. The scope of these surveys is to
determine indices of year-class strength of juvenile yellowtail, ages 1-4 years, and to
determine functional relationships between these indices and the estimated number of fish
at the age of recruitment from virtual population analysis. 1986 constitutes year two of
a time serfes.

.. These surveys used a No. 41 (80/104) Yankee shrimp trawl as a standard sampling trawl
.with the footgear modified to fish on rough bottom. Towing speed is 2.5 knots for 30
minute tows covering a distance of approximately 1.25 miles. Independent day and night
biomass est;mates were generated to look at diel variability in yellowtail catches (see
Waish, 1986).

The results of these two surveys, in the form of mean weight and number per tow by
stratum, along with biomass and abundance estimates are given in Table 17 for Divs. 3LNO.
The majority of the biomass of yellowtail is located in or near the Southeast Shoal,

Stratum 375, and 376 (Fig. 3). Table 17 also shows the results of independent biomass
estimates generated by day and night compared to the entire combined survey in 1985 and
1986. Abundance estimates by night.were twice those by day and were higher than the
results of the combined surveys, while biomass estimates by night were 1.%1 (1985} and
1.68 (1986) times higher than day estimates and marginally higher than the combined
survey. X

Table 18 shows a comparison of survey information derived from regular groundfish biomass
surveys (Springl] and juvenile surveys {Falll of selected strata in Divs. 3LN. Abundance
and biomass estimates were higher in juvenile surveys in 1985 and 1986 than in

the regular surveys. Difference in estimates may be attributed to the fact the sharimp
gear used in the juvenile surveys is more efficient in catching both juvenile and adult
yellowtail than the otter traw) used in the regular surveys. However bicmass estimates’
from selected strata in the Spring regular survey show an increase from 1985 to 1986
while the estimates from the selected strata in the Fall juvenile surveys show a decrease
from 1985 to 1986. This difference may be attributed to 1} diel trend in fishing sets or
2) inadequacy of selected strata being applied to the Fall juvenile surveys.

Tables 19-21 contain information on the age compasition of 1985 and 1986 juvenile

surveys. Mean catch per tow and abundance estimates of juveniles [ages 1-4 years) were

much higher in 1986 than in 1985. This can probably be attributed to 1) a more extensive
. survey 1n 1986, 2) diel trend in availability of catches of yellowtail and 3) limited

distribution of juveniles compared to the adult population (WaTsh, 1987).

Tables 20-21 contair a comparison of age composition for the selected strata

from the Canadian Spring (regular) biomass surveys and the Fall juvenile surveys.

Abundance estiimates are higher for juvenile surveys than for the regular surveys in both

_years. Mean catch per tow for ages 1-4 from the juvenile surveys were still Tow in both
. years (Table 20). This can be contributed to the fact that the best catch rates were in

stratum 360 and 376 which are not included in the selected strata. '

Commercial CPUE data

Tap1e 22 contains a sunmary of catch and effort data from Canadian trawlers (mostly TC4
and 5} in the main species yellowtail fishery in Div. 3LNO. CPUE declined from & level near




0.6 t/hr in the early 1970's to a low of 0.33 t/hr in 1976. Catch rates then increased
steadily to 1980-8l, remained at a level around 0.55 t/hr from 1982-85, then decreased about
19% in 1986 (Fig. 5). With the strong 1978 and 1979 year classes likely to contribute less to
"“the fishery in 1987 and very Tittle in 1988 (at ages iD and 9) the decline in CPUE may
continue uniess recruitment to the fishery is stronger than indicated.

It should be noted that these data are not standardized for differences in gear-TC,
division, or month, but that an exercise for the A. plaice stock in Div. 3LNC fished by the
same fleet showed 1ittle difference between the conventional and standardized CPUF series. It
should also be noted that these data presented here represent only the Canadian catch, which
s take almost entirely inside the 200 mile 1imit (Fig. 3). Recent analyses have shown that
the abundance of yellowtail, as measured by R.V. surveys, is significantly lower in areas
outside the 200 mile Timit in Div. 3N and that the estimated 1986 catch rates of some
countries fishing outside the 200 mile 1imit appeared to’'be’much lower in 1986 than 1985.

Without CPUE data from these nations fishing on the tail of the Bank, the Canadian CPUF
data may not be an accurate index of total stock abundance in tnhe most recent years, and may
in fact underestimate the magnitude of the decline in total CPUE from 1985 to 1986..

Sequentiat populaticn analysis(SPA)

Recent efforts to use SPA with this stock have met with 1ittle success in recent years.
After being used for several years as the basis of assessments, the use of SPA was

discontinued in 1984, when concern was expressed over the consistently high vatues of fishing

mortality (F) observed at ages 7-10 in many years (NAFO Redbook, 1984, p. 54). Subsequent use
of SPA was considered useful for indicating trends in population size but not suitable to form
the basis of catch projections. Given this, it was decided to include SPA for this stock
simply for illustrative purposes. The SPA shown Tn Tables 23 and 24 both use a short term
{1982-86} average partial recruitment vector and terminal F in 1986 of 0.9 and 1.5
respectively. An attempt to calibrate the SPA with survey data on an age by age basis in 1986
indicated F to be around 0.9 to 1.0, however, the results were inconclusive.

Tables 23 and 24 again indicate that the 1978 and 1979 year classes were strong. Given

~ the high levels of F shown in the SPA, the analysis converges quite rapidly, and both SPA show
a relatively stable population size at ages 5+ from about 1974 to 1982, followed by an
increase in 1983-85 as the 1978 and 1979 year classes entered the fishery. Both analyses show
lower than average population sizes at ages 4-6 in 1986, although the values at ages 4 and 5
are particularly sensitive to changes in the PR, set at .00l and .052 for the 2 ages
respectively. As Table 24 indicates, the 1978 and 1979 year-classes show up veéry strongly,
even at an input F of 1.5 in 1986.

Prognosis

The immediate future of this stock will obviously be determined by the strength of the
1980 and 1981 year-classes, as it s unlikely that the 1978 and 1979 year-classes will
contribute significantly beyond age 8 (Table 9). There is no evidence from surveys or the
.commercial fishery that these will be particularly strong. Analysis of the catch history
* of this stock shows that catches in the 23,000-39,000 t range from 1970-75, when several good
year-classes were apparent in the stock, were followed by a rapid decline in abundance, with
CPUE declining almost 50% from 1973 to 1976. Catches around 30,000 t (double the TAC} in
1985-86, the 19% decline in CPUL in the Canadian fleet, the apparent decline in CPUE by many
other nations fishing outside the 200 mile Timit in Ofv. 3N, and the decline in biomass from
1986-87 in this Div. as measured by surveys are all causes for concern in this assessment.
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* Table la. Nominal catches by country and TACs {tons) of yellowtail in NAFQ
Divisions 3LNO. : ] )
South . ]

Year Canada - France USSR -~ Korea? ° Other Total TAC
1956 4,185 - 2,834 - 7 7,026

1967 - 2,122 - 6,736 - 20 8,878

1968 4,180 14 9,146 - - 13,340

1369 10,494 1 5207 - 6 15,708

1970 22,814 17 3,426 - 169 26,426

1971 24,206 49 13,087 - - 37,342

1972 26,939 358 11,525 - 33 39,259

1973 28,492 368 L5945 - 1410 32,815 50,000
1974 17,053 60 6,952 - 248 24,313 40,000
1575 18,458 15 4,076 - 345 22,894 35,000
1976 7,910 -3 . 57 - 59 8,057 9,000
1977 11,2935 245 97 - 1 11,638 12,000
1978 15,091 375 - - - 15,466 15,000
1979 18,116 202 - - 33 13,351 18,000
1980 12,011 366 -, - - 12,377 18,000
1981 14,122 558 - - - 14,680 21,000
1982 11,479 . 110 - 1,073 657 13,319 23,000
1983 9,085 165 . - 1,22 - 10,473 19,000
1984b 12,437 89 - 2,373 36 14,935 17,000
'|985b 13,357 - - 4,212 11,018 28,587 15,000
1986 14,157 - - 2,620 12,925 29,702 15,000
1987 15,000

#South Korean catches reparted to NAFO in 1982-84 as unspecified flounder.
Breakdown used for these catches {s 60% yellowtail, 40% American plaice.

Bprovisional.

"Table 1b.

Breakdown of

1985 and 1986.

Catches for S. Korea and some others are estimated.

‘provisional catches from Table la listed as “other" in *

Cayman Islandd

Other Tota] -

Year Spain
1988 2,415 .

1986 °

336

Portugal Panama®  U.S.A.

5,501 -

4,065
3,785

3,771
21562

759
691

- 12

. 11,018
12

aNpt reported to NAFQ. Catches-estimated from surveillance reports.

Table 2

|
N

,303 -

Breakdown. of nominal catches (tons} of yellowtail by NAFD Biv. 3L, 3N,
and 30. v T L e : S
© Year, AL L 3N 3 INK Tatal =
.o-1985- nroo- . 2,958 55 - - .3,030 "
R -1 K 62 - . 6,442 - . .he2 - 7,026 o
Cr196T7 L 453" CE,117 -.2,308 - © . B,878
- 1968 - . 2,815 8,459 - - 2,066 - 13,340
- 1969 ¢ 5,287 7,215 . 3,206° - 15,708
1970 o 7,41 - 18,668 T 339 - 26,426+ ¢
1971 16,632 - . 25,174 5,536 - 37,342 -
19727 19,292 25,788 S 47179 - 39,289,
1973 . - ..-4,856 L0 23,693 4,266 - - 32,815
1974 . - 1,544, - 19,329 3,440 . - 24,313
1975 2,638 16,156 4,100 - 22,894 ©
S 1976 . - 516, 1. 5,023 ©.2,518 - 8,057
L9 2,651 7,381 _ 1,606 - 11,638
Y1978 2,547 11,078 1,840 - 15,466
11979 2,595 14,556 . © 1,200 - - 18,351
1980 1,898 - 9,805 - .B674 - . 12,377
1981 2,345 11,7330 o, 602, - 14,680
. 19824 . 2,305 9,327 . 1,887 - 13319
19834 2,552 6,966 975 - 10,473
19849 5,264 - 9,179 492 - 14,935
19853,D o 3,376 23,118 1,921 172 28,587
- 198620 2,930 . 24,469 -2 - . 29,702

' ncludes breekdown of unspecified flounder catches by S. Korea.

. Derovisional.  Inciudes estimates of non-reported catch outside Canadian

. 200‘mj1e‘1jmft, These catches are attributed 90%: 10% to Div. 3N:30.
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Table 3. Breakdown of yellowtail nominal catches (t) by Division and month;,
for the years 1977-86.

Month 1977 1978 1979 1980 1981 19822 19832 19848 19853,b 1ggga,b

3L
Jan - 1 - - 1 - - 5 - 3 -
Feb 21 2 - - - - 2 - - 3
Mar 3 - 165 - 2 - - 13 382 7
Apr 9 5 195 - 101 3 31 367 434 14
May 113 184 621 715 1,024 24 100 2,163 482 674
June 668 1,230 778 864 309 918 568 1,155 566 584
July 731 473 452 233 503 711 533 1,211 544 531
Aug 790 423 256 65 153 154 €11 289 476 427
Sept 127 175 79 1 134 96 253 21 209 567
Oct 163 50 43 9 65 255 227 6 76 99
Nov 1% - 3 - 9 51 165 26 180 i2
Dec - 4 3 1 44 93 62 8 27 9
Total 2,651 2,547 2,595 1,898 2,345 2,305 2,552 5,264 o 3,376 2,930
3N
Jan . - 219 11 - 66 70 364 366 - 175
Feb 14 55 27 - 16 400 349 120 1,271 211
Mar 66 106 109 180 30 144 4 316 662 200
Apr 52 519 1,007 17 189 16 423 2,507 392 439
May 876 384 1,044 431 614 N 556 1,897 1,349 1,492
June. 853 788 1,557 896 765 402 . 369 709 1,346 1,333
July 1,270 750 917 594 2,351 1,202 584 680 958 1,449
Aug 1,099 1,047 1,229 325 3,582 1,965 1,074 183 1,350 1,857
Sept 520 1,265 2,203 374 1,765 1,346 718 16 1,345 3,072
Oct 320 3,136 4,417 2,675 1,972 1,464 521 18 1,403 1,506
Nov 1,730 2,259 1,828 3,389 372 739 447 54 1,916 323
Dec 581 551 207 924 11 180 486 76 402 452
Unknown 1,073 1,101 2,237 10,724 11,960

Total 7,381 11,079 14,556 9,805 11,733 9327 6,99 9,179 23’118 24 469

30
Jan - 6 V4 - - - 24 10 - 16
Feb 13 7 - - - - 13 25 16 21
Mar- 4 23 - - 7 - 6 46 3 38
Apr 45 157 97 . - ~ ] 37 7 89 67
May 309 922 233 165 38 768 264 56 329 123
Jun 416 123 229 226 158 662 80 44 264 468
July 331 108 54 36 206 31 27 63 102 228
Aug 228 91 58 2 30 7 37 5 77 91
Sept 97 49 70 14 34 40 54 1 87 95
Oct 34 105 253 93 39 23 59 30 106 64
Nov 107 160 . 120 104 23 96 191 38 101 - 57
Dec 22 89 84 34 67 20 17 31 24 12
Unknown 45 122 136 723 1,023

Total 1,606 1,840 1,200 678 602 1,687 925 492 1,921 3303

4Includes breakdown of unspecified flounder catches by S. Korea.

bProvisiona]. Inciudes estimates of non~re§orted catch outside Canadian
200 mile 1imit. These catches are attributed 90%: 10% to Div. 3N:30.



Table 4. List of commercial samples, by quarter and division, available for the-
Canadian catch of -yellowtail flounder in Divisions 3LNO, 1986, as provided by
the Commercial Sampling Section in St. John's.

N Quarter

Division T 2 3 4 Total

3L Can catch(t) - 13 1,272 1,525 120 2,930
Samples - 1 5 - 6
Measured - 467 2,048 - 2,515
0toliths - 66 216 - 282

3N Can catch(t) 117 2,801 5,608 1,676 10,202
Samples 2 . 13 18 15 48
Measured 1,057 5,991 7,927 6,540 21,515
Otoliths 144 477 482 504 1,607

30 Can catch(t) - 23 607 . 329 66 1,025
Samples ‘ - ' - - - -
Measured - - - - -
Otoliths Co- - - - -

Table 5. Average weights (kg) and lengths (cmf, as well as numbers at age and
associated statistics for yellowtail in the commercial fishery in
Divisions 3LNO in 1986.

AVERAGE CATCH

AGE  HWEIGHT  LEHGTH - MEAN _ STD, ERR, c, v,
£ 4 0,091  23.3%6 t 1.00 0.12
£ 5 0,263 31790 1686 133,99 0,09
x4 0,337 14,73} 8734 534,24 0.06
7 0.474 37,707 26984 743,43 4,03
B 0,624  40.840 16789 398,41 0,04
9 0,839 44,478 3423 213,23 .06
10 1,030 47,180 |Bs 44,40 0,12
111 1,236 49,949 46 10,74 G.24
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Table 16. Yellowtail abundance {nos X 10-3) at age from research vessel
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surveys, Div. 3LNO, all strata, 1984-86.

Year

Age 1984 1985 1986

1 - - -

2. - 14.0 -
3 404 .6 1337.1 102.3
4 3286.7 4232.6 1277.4
5 26782.4 12721.4 10929.2
6 - 83037.2 529196 30174 .2
-7 127631.1 52692.6 96709.8
8 60957 .2 38647 .6 44507 .7
9. 4510.8 2797.5 6684.3
10 - 69.8 259.1 432.6
UNK - 29.9 76.2
" Total - 306679 .8 . 205651.4 190893.7
' 1+ 306679.8 205621.,5 190817.5
4+ 306275.2 204270.4 190715.2
193168.9 1343968 1483344

o7+

Table 17. A comparison of average numbers and weights of yellowtail per 30 minute set for

" Div. 3LND from juvenile surveys in 1985 and 1986.
., day, night and combined categories.

These surveys are divided into independent

1985 1986
Div. Stratum Day Night Combined Day Night Combined

30 338 No. of sets - - - 3 - 3
. Av.No./sets - - - 86.67 - 86.67
Av.Wt./set - - - 41.17 - 41,17

3L 350 No. sets 2 3 5 - 5 6
_ Av.No./set 8.00  93.00 59,00 - " 9.40 - 7.83
_ Av.Wt/set - 3.50 40,17 - - 25.50 4.30 3.58

30 31 No. sets 2 - i 5 5 9
' Av.No./set  108.50 - 166.00 142,00 9.40 175.78
. Av.Wt/set 44.00 - 63.67 47,70 4.30 66,00

30 352 Mo. sets - - - 7 6 13
Av.No. /set - - - 78.29 365.33 210.77
Av.Wt./set - - - 37.86 L15.47 713.68

30 353 . No. sets - - - 3 2 S5
o - Av.No./set - - - 97.69 148.50 . 118.00
Av.wt./set - - - 60.17 81.63 '68.75

T 360 No. sets 3 - 3 7 7 14
Av.No./set . 57.67 - 57.67 20.57 497.71 259.14
Av.wt./set 26.83 - 26.83 5,50 34.43 19.96

- 361 No. sets 4 2 6 4 4 8
o . Av.No./set 58.50 182.50 99.83 160,00 217.00 188.50

Av.wt./set 26.13  63.50 33.58 72.81. 50.75 -61.78
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Table 17 {Cont'd.)

1985 1986
CDives  Stratum Sets  Day.  Night Combined' Day  Night  Combined
N 362  Np.sets 5 4 9 5 r 7
. Av.no/set 117.80 228.25 166.89 110.80 105.00 109.14
Av.wt/set 45.00 77.63 59,50 43.56  42.00 43,14
i - 363 No.sets 3 ? 5 .3 2 5
: . Av.no/set 44,00 68.50 53.80 42.81 58,00 48.89
Av.wt/set 17.67  26.00 21.00 19.95  42.00 22.77
i 371 No. sets 2 2 4 - - -
‘ Av.no/set 0.00 4.50 2,25 - - -
Av.wt/set 0.00 3.7% 1.88 - - -
3L 372 No. of sets 5 a4 - 9 4 4 © 8
‘ Av.No./sets  86.90 100.75 93,06 33.00 169.60 101,00
' Av.Wt./set 15,08  45.00 39.49 17.13  79.13 - 48.13
3N 373 MNo. sets 5 5 10 4 3 7
- Av.No./set 34.80 - 286.80 160,80 166.50  49.50 112.93
Av.Wt/set 17.46 133.80 75.60 63.88 22,56 49.60
3N 374 MNo. sets 2 2 4 - 3 4
S -~ Av.Ng./set 10.50 21.50 15.00 - 14.67 i2.00
Av.Wt/set 5.25  9.75 7.50 - 7.83 6.38
. 375 No. sets. 4 3 7 2 3 5
Av.No./set 60.50 452.00 228.29 4.10 391.69 236.65
©AV.WE./set’  36.50 194,33 104,14 1.40° 191.05 115.19
N 376 No. sets - - 2 3 - 4
L Av.No./set - - " 148.50 69.97 - . 325.75
‘Av.wt./set - - T 47.75 19.70 - 150.46
3N 383 No. sets 2 2 4 . - - -
: Av.No./set 0.00 0.00 0.00 - - -
Av.wt./set 9.00  D.0D - 0.00 - - -
k1Y . 384 No. sets 2 2 - 4 ) - - -
Av.No./set 69.50 - 1.00 35.25 - - -
Av.wt./set 44.75  1.00 22.88 - - .
Total No.sets 41 31 75 50 45 98
Av.no/set 59,27 157.95 104.92 84,70 204.72 147 .90
Av.wt/set 26.29 65,15 43.35 36.08  61.73 53.05
Abundance .
{million nos.) 152.2 313.0 ° " 286.1 229.6  545,3 448,0
3L Biomass .- - _ 22.9 - - 22.7
3N Biomass - e To18.2 - - 85.4
3@ Biomass - - 17.1 - - 52.5

Total Biomass{‘'000t) 67.5 129.1 118.2 97.8  164.7 166.7
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Tabie 18. A comparison of average numbers and weights of yellowtail per 30
minute set for selected strata in Div. 3LN during Spring biomass surveys an¢
Falt Juvenﬂe surveys in 1985 and 1986.

. 1985 1986
Div. Stratum Spring Fall Spring Fal?
350 No. of sets . 12 5 11 6
Av.No./set 8.50 59.00 5.00 7.83
Av.Nt./set 3.68 - 25.50 2.3C 3.58
361 No. sets Ly 6 , 10 8
Av.No./set 156,71 99.83 98.70 . 188.50
Av.Wt/set | 67.07° -  38.58 44.10 61.78
“382 . HNo. sets -~ 11 g 14 7.
Av.No./set . 88.36  166.89  167.60  109.14
‘Av.Wt/set .7 33,64 59.50 73.20 43.14
363 No. sets g 5 10 5
. Av.No./set 331.25 53.80 16.60 48.89
Av.Wt./set <1547 2L.00 8.30 22.77
372 . No. sets BT PR 14 8
 Av.No./set : 129.50 93.06 73.90 101.00
Av.wt./set 56.46 39.49 36.30 48.13
373 No. sets ' 9 10 14 7
Av.No./set 68.44  160.80 33.50 . 112.93
Av.wt./set : 31.98 75.60 33.50 49.60
375 No. sets ' 8 7 8 5
Av.No./set 180.37  228.2%  445.80  236.65
Av.wt./set 97.78 104.14  231.70  115.19
Total Mo. sets -~ 67 - 51 81 46
Total Av. No./set 92.47  123.09 109.55  110.67
Total Av. Wt./set 42.34 51.71 53.33 47.17

Abundance (nos x10-3) 102,766 193,773 121,079 174,139
Biomass {tx10-3} 47.0 81.3 59.2 74.2

Table 19. Average number per set at age and abundance (nos. X 10-3) for
yellowtail from 1985 and 1986 Juven11e surveys in Divisions 3LND, all strata

1nc1uded
Average number/set Abundance
1985 Survey - 1986 Survey 1985 Survey 1986 Survey
-Age (75 sets) - (98 sets)
1 1.47 8.02 4,003 24,305
2 0.98 i 6.31 . 2,683 19,120
3 - 1.23 10.22 3,356 30,949
4 4.53 4.02 - . 13,346 b 12,169
5 4.75 - 8.20 12,943 24,835
.6~ 14.83 24.87 40,427 75,334
7 44.95 . 51.27 . 122,580 155,322
8 28.00 * - 30.56 - 76,354 92,587
a . 3.7 ... 3.94 : 10,126 11,931
10 .13 - 0.26 ) 361 . 795
11 £.00 . 0.03 . g . 28
: . 0 38
_ Unknown ’ 0 : 0.07
" Av.No./set 104 .95 147.71-
Tetal i+ ) 286,289 447 478
Total 4+ ’ ’ : . 243,603 . 373,104

“Tatal 7+ - 176,781 260,765
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Table 23‘ Comparison of avsr??e.numbe; per set at age of yellowtail from
spring Diomass surveys ang fall Jjuvenile surveys using selected st "
Biv. 3LN in 1985 andy1986g. d g rata fn

1985 1986
Age Spring (67 sets) Fall (51 sets) Spring (81 sets) Fall {46 sets)
1 0.00 0.49 0.00 0.34
2 0.00 0.34 - .00 1.17
3 0.32 1.25 4 0.06 1.68
4 1.13 6.17 1.02 2.27
5 5.80 3.85 6.76 5.82
6 23,76 16.70 17,34 20.60
7 40.94 55,37 53.68 47.84
8 18.92 35.10 26.13 27,48
g 1.42 3.85 3.75 .
10 0.12 0.08 0.26 0.24
11 0.00 0.00 0.00 0.06
Unknown 0 0 0 0.02
Av. no./set 92.46 123.20 108.01 110.71

3Towing distance of each fishing set in the spring surveys was 1.75 miles
éaé a.stk?ots) while the towing distance in the fall survey was 1.25 miles (at
.5 knets).

Table 21. Comparison of Abundance (nos. X 10-3) at age of yellowtail from
fségcted strata in Divisions 3LN from Spring and Fall surveys in 1985 and

1985 | 1986

Age Spring Fall Spring Fall

1 0 776 0 537

2 0 530 0 1,847

. 3 358 1,972 68 2,634
4 1,259 9,704 1,137 3,569

5 6,443 6,054 7,512 9,147

6 26,396 26,264 19,260 32,397
7 45,470 87,085 59,625 75,242
8 21,018 55,205 29,019 43,215
9 1,628 5,058 4,164 5,042

10 137 119 294 37
11 . 0 Iy 0 88
Unknrown 0 : 0 0 38
Totals 1+ 102,706 193,773 121,079 174,139
4+ 162,351 190,489 121,011 169,077
7+ 68,253 148,467 93,102 123,964

Table 22. MNomipal catch and effort data for yellewtail in NAFO
Division 3LNO. Column 2 refers to reported "directed" catch by Canada (N},
otter trawlers, mostly TC 4 and 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 25,7597
1870 12,444 - 0.598 26,426 . 44,191
1971 ) 14,094 G.600 37,342 62,237
1972 . T14,544. 0.607 39,259 84,677
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 o033 2,057 ' 24,268
1977. 5,029 0.423 11,638 27,513
11878 9,289 0.496 . - 15,466 311,183
1579 13,273 0.517 . . 18,357 35,435
1980 7,855 0.640 . 12,377 19,339
1981 - 10,400 0.674 . 14,680 23,908
1982 5,530 0.525 12,319 25,370
1983 7. 4,605 - 0.556 10,473 18,836 .-
1984 6,812 0.557 . 14,935 27,105
19854 T 5,841 0.566 - . 28,587 50,507

0

19862 ‘ 8,894 -461 29,335 63,689

~ .7 ®rovigional.
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Fig. 3. NAFO Div. 3LNO, showing the Canadian 200 mile Timit in relation to the Nose

and Tail

of the Bank, as well as the stratification scheme used in Canadian groundfish sufveys.'
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Fig.4. Research vessel éurveg abundance index for Y-tail in
- ~Diy. 3LN from 1971~1986.
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Fig.5 Catch per unit of effort of yellowtail flounder in
NAFO Div. 3LNO from 1968-1986.
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