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TAC regulation ) .
TACa have been in place since 1973, when a precautionary level of 50,000 t was

established. In 1976, the TAC wam set at 9000 t, following a series of high catches (Fig.l,
Table 1) and a reducticn in stock size.. From 1977-88, the TAC varied between 12,000 t and
23,000 t and was unchanged at 15,000 t for the last 4 years of that period. The TAC was
get at 5000 t in 1989 and maintained at that level for 1990, following sharp declines in
stock size after the large catches in 1985 and 1986. For 1991 and 1992, the TAC was set
at 7000 t as there appeared to be some improved recruitment to the fishable:stock. . e

Catch trends ) o )

The nominal catch increased from negligible levels in the early 1960s to a peak of
over 39,000 t in 1972 (Fig. 1). canada and the USSR were the major participants in the
fishery up to 1975, with Canada taking virtually all the catch from 1976-81 (Table 1).
Catches by other nations began to increase in 1982 as freezer trawlers started to fish in
the NAFO Regulatory Area on the Tail of the Bank (Fig.2). In 1985 and 1986, catches for
all other nations exceeded those of Canada and total removals from the stock were about
30,000 t in each year. Catches by moat fleets declined in subsequent years as some of.the |
fishing effort was diverted to redfish in the deeper waters of the Regulatory Area, although.’
catches in 1989 to 1991 were still well above the TAC.

The following text table.shows the catches for 1990 and 1991:

1990 1991

Canada 4,969 6,642
USA ‘ 6

S. Korea ' 5,903 3,000
Others 3,111 5,458

Total 13,989 15,100

The catches for S. Korea in many years include a substantial amount of yellowtail
determined from breakdowne of catches reported as unspecified flounder. The Korean catch
in 1990 ia the highest value for this country (Table 1). The 1991 Korean catch was obtained
from Canadian surveillance estimates as S.Korea has not yet reported its 1991 catches to .
NAFO. USA catches have declined steadily in recent years (Table 2}, with the small catches
in 1990-91 likely to be the result of improved yellowtail flounder catches off New Eng;éﬁd.

" As in most years, catches of yellowtail flounder in 1990 and 1991 were mainly from
Div. 3N. Table 3 shows the trends by divigion from 1965 to 1988. However in 1991 the
Canadian fleet caught 2500 t of yellowtail in Div. 20 {Table 4}, which is the highest
Canadian catch in this Division eince 1976 (Table 5). This increase can be attributed to
the shift in effort of the Canadian flounder fishery (for both A. plaice and yellowtail)
to Div. 30 in 1991 (Table 6}, resulting in a higher by-catch of yellowtail. As usual, moat
of the directed yellowtail fishery by Canada in 1991 took place in Div. 3N (Table 7).

Overall, the catches in 1989 to 1991 were lower than the preceding few years.
However, there is still ccnsiderable doubt about the precise catch levels from this steck
in recent years. About 25% of the catch from this stock in 1984-86 was determined from
Canadian surveillance reporte and estimates of the proportion of yellowtail flounder in
catches of unspecified flounder by 5. Korea. #ased on the above text table, the estimated
portion of the catch in 1991 could be higher than 50%, Given that Panama and Cayman islands
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continue to fish in the Regulatory Area along with vessels from several other nations who
are not Contracting Parties of NAFO, it is possible that scme yellowtail flounder has been
taken in recent years, probably as a by-catch, which ie not included in the catch estimates.
Data from surveillance for these nations is not always adequate to allow a breakdown of
flounder catches by species.

Determinatjon of catch-at-age and mean weights-at-age from_the commercial fishery

Length frequency samples are available from the Portuguese catch , the Spanish catch,
and the Canadian catch in 1991. Most of the Portuguese gillnet catch was between 30 cm and
35 cm, resulting in a peak in the age distribution at age &, however the fish were generally
smaller than this in the otter trawl catches. The Spanish length frequency data were summed
over all months and adjusted to represent a catch of 3600 t. As in recent assesements, an
age-length key from the Canadian juvenile survey in Div., 3N in the same year was ugsed to
determine numbers-at-age. Ages 5 and .6 made up over 86% of these catch numbers, with the
dominant year-class being that of 1985. This year-class has was also dominant in the 1989
and 1990 Spanish fishery catch, when it accounted for 53 and 40% reapectively of the catch
numbers (Fig.3).

Data from the Canadian fishery is shown in Table 8 and the resulting age composition
is given in Table 9. To comply with a recommendation of STACFIS in 1991, catch at age and
mean weights at age from the Canadian fishery were calculated for years prior to 1986.
Tables 10 to 13 cshow these results. In most years ages 6 to 8 comprise over B5% of the catch

. numbers {(Tables 10 and 11}, although prior to 1982 more young fish were present in the
catches. The reason for this is a change.in mesh size from 120 mm to 130 mm by the Canadian
fleet in late 1981 The mean weightﬂ at age have shown little in the way of trends in recent
years (Table 12).

In the 1990 aesessment of this stock, it was demonstrated that large changes in the
age composition of the catch could be generated by slight changes jin how samples were
applied to catches, given the large differences in the age composition of catches by
different fleetsa. It was also stated that large portions of catch in some years

. (e.g., 40%-45% in 1985) had no sampling whatscever., These same caveats apply to the 1990

and 1991 data, where the s. Korean catch is estimated to be over 25% of .the total c¢atch, -

and for which no sampling data are available. Thus, at present, there is no reliable catch-
at-age calculated for the total removals from this stock for many of the years since 1984.

Commercial C/F data

A multiplicative analysis was carried out on the catceh and effort data for this stock,
ueing the same model as in the recent assessments. Canada took almost all the catch from
this stock from 1976 to 1983, so only data from thia fishery is available as a C/E index.
Canadian data from 1965 to 1991 were input te the model. Table 14 gives the results ©f the
-analysis, including the C/E index, which is also shown in Figure 4. Catch per unit of
effort declined fairly steadily from 1965 to 1976, then rose gradually to a relatively
stable level in 1983-85.. The index declined sharply in 1986 and remained at this relatively
low level through 1989, followed by an increase in 1990 of about 15%. In 1991 the CPUE
declined 45% from 1990 to the lowest level in the time series. Further examination of the
data showed that this decline was greatest in Div. 30 and that the CPUE in Div. 3N, while
lower than in 1990, was still at the level observed in 1988 and 1989%. Thus the decline in
the overall index in 1991 was due to the switch in effort of the fleet to bDiv. 30. Scme of
the effort labelled 'directed yellowtail’ in this Division was undoubtedly effort directed
at a mixed fishery of A.plaice and yellowtail. The 1991 value for CPUE does not translate
into a similar decline in stock size, although it does indicate that the stock continues
to remain at a relatively low lavel.

Table 15 shows the catch rate at age in number of fish per hour from the Canadian
fighery from 1977-1991. The effoxt values used were those derived from the multiplicative
analysis described above and shown in Table 14. These data show the C/E at most ages in
1991 to be relatively low, which is not unexpected given the results of the C/E analysis
discusged previously. There is generally very little catch at ages other than 6-8 from this
fishery in recent years, although C/E at the younger ages was higher before 1982, due
undoubtedly to the smaller meBh size in use at that time.

Reggarch veggel surveys
A) spring grovndf{lsh_wvurveys_-_Canada

Stratifled-random trawl surveys have been conducted by Canada in Div. 3LNO since 1971
with the exception of 1983. Stratification is based on depth and the survey strata are
presented In Fig.2. Tables 16 to 18 give the mean weight per tow by -stratum aas well aa the
total biomass for Div. 3L, 3N, and 30 respectively. Most of the biomass for this stock
occurs in Div. 3N (about 60%-70% in recent years) and has declined from 65,000 t in 1986
to between 33 and 40 thousand tons in 1989-91. In 1992 the biomass egtimate was
approximately 28,000 t. The total stock biomass has been variable and in the range of
80,000-140,000 t during the early 1980s; however, during the i9g8-91 period the biomass has
been fairly gtable but lower, averaging about 55,000 t. Preliminary results from the 1952
survey suggeat a reduction of about 30%. Trends in biomass for strata located wholly or
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partly outside the 200-mile limit are shown in Table 19 for the 1984-92 period. Biomass
estimated from these strata declined steadily from 1984 to 1988 but has been at a higher
‘level since then due mainly to the strength of the 1984-B6é year-clabses.

Survey abundance at age for all three divisions combined is presented in Table 20.
To account for incomplete survey coverage durlng some years, estimates for non-sampled
strata, derived using a multiplicative model, were included in the calculation of total
abundance. It was assumed that the age composition in these non-sampled strata was the same
as those strata where sampling occurred. The estimates for 1971-82 were also increased by
a factor of 1.4 to account for a different vessel-gear combination used during this period.
The estimates for 1971-1974 are not presented as it was felt that these were not as reliable
due to the large numbers of miseing strata in these years. Total survey abundance for the
1975-84 period was fairly stable, averaging just under 300 million fish; however, during
‘'18985-88, a steady decline occurred and the 1988 abundance was egtimated to be only about
100 miilion fish (Fig. 5). The 1989-91 values are about 30 to 50% higher than the 1988
eatimate but are still among the lowest in the 16-year research vessel time series for this
stock. Age by age estimates of abundance from the 1992 survey are not available at this
time.

The Canadian surveys are usually dominated by yellowtail of ages 5-8 years (Table 20).
The 1985 and 1986 year—classes, age 6 and 5 yeara respectively in 1991, appear to be larger
than any year~classes at these ages in the most recent 5 or 6 'years. The 1985 year-class
also appeared to be quite large at age 4 in the 198% survey. The 1984 year-class (age 7
in 1991) appears to be on a par with recent year-classes at that same age. The 1983
year~class, which appeared relatively streng at ages 6 and 7 in 1989 and 1990 respectively
was estimated to be one of the lowest in the time series at age 8. Fig.6 shows the size
of yéar-classes as measured at age § in the surveys, and indicates that the 1984-86 year-
classes appear to be larger than their immediate predecessors. However, it should be noted
that all’ year—class strengths observed from surveys in the most recent perlod are
considerably lower than those observed during the 19705 and early 1980s.

B} Spring groundfish surveys - USSR

USSR/Russia has conducted stratified random surveys for groundfish in Div. 3LNO since
1983, and before then, fixed station surveys which were post-stratified for purpones of
comparison. Abundance and biomass estimates for yellowtail from these surveys are presented
in Figs 7 and 8, These data show a higher steck size in the 1970’8 "and early 198C’s,
followed by a decline to lower levels in the late 1980's and early 1950's. The 1991 resulte
(in total) were similar to those of 1%90. No age by age information was available from the
1991 siirvey.

C) Fal ish surveys

. Stratified-random bottom trawl surveys have been conducted by Canada'during the fall
in Div. 3L since 1981. In 1990 and 1991, this survey was extended to cover Div. 3N and 3¢.
In both years, the abundance and biomass were lower in the fall than in spring, with the

fall 1991 results being higher than fall 1990 (Fig.9). Age 7 was dominant in the catches

in both fall surveys, although age 6 in 1991 {1985 year-class) was almost as abundant. In
the 4 surveys cdonducted in 1990 and 1991 (2 spring and 2 fall), the total abundance estimate
{age 1+) has fluctuated between 90 and 150 million fish.

C) = Juvenile yellowtail surveys

During Rugust-September pof 1991, a stratified-random survey of the Grand Bank (Fig.2)
was conducted by the research vessel WILFRED TEMPLEMAN, consisting of 206 succesaful
"30-minute fishing hauls. Thie survey constituted year 7 in a time series for juvenile
flatfish. From 1985-88, the survey covered sBtrata inside the 91-m (50 fm.)isobath; and
since 1989 the coverage has been extended out to the 183-m (100 fm) isobath.

The standard juvenile flatfish trawl, a Yankee 41 shrimp trawl, was used in the
survey. This trawl has a mesh size of 38 mm throughout, uses a 12-mm stretched mesh codend
liner, and is rigged with 30~cm rubber bobbin footgear. The standard towing speed used was
2.5 knots and each haul was 30 minutes duratxon, tovering an average distance of 1.25 miles.

The WEBBERl sampling design, formulated in 1985 to give xndependent day and nlght
bicmass estimates of yellowtail flounder using randemly assigned day and night hauls within
strata to track diel variability in trawl catches, was modified in 1988 (see Walsh, 1986,
for a detailed description of this method}. In 1985-B7, an attempt was made to sample ail
Btrata inside the 91-m contour using this day/night eplit survey; but in 1988, it was
decided to only use this design in selected strata which are used to monitor juvenile
yellowtail abundance, these being strata 352, 360, 361, 375, and 376. All of the other
strata were surveyed in’the regular manner. This scheme was again followed in the 1989,
1990, and 1991 surveys. '

lan acronym based on the names of researchers at DFO’s Newfoundland Region
who deeigned a double (day and night) biomass stratified-random survey.



Tablaea 21~23 show the average numbers and weights, along with biomasa and abundance
" estimates of all three divisions from the juvenile surveys in 1985-91, In 1991, as in most
years, largest catches (in numbers) of yellowtail were made in strata 360, 361, 362, and
375, and 376 in Div. 3N; and stratum 352 in Div. 3®. Since the extended coverage in 1989,
the biomasa of piv. 3L hae showed some small fluctuatione, with Div. 3@ showing some
stability. For the period 1989-91 the blomasse of Dlv. 3N has showed a asteady increase,
which is reflected in an increase in the total stock abundance and biocmass.

Table 24 shows a comparison of average numbers and weights of yellowtail flounder
derived from independent day and night estimates, and the combined estimate of these two,
from the selected strata in the 1985-91 surveys. In 1991, as in other years, the abundance
and biomase estimates of yellowtail derived from night catches were larger than those
derived from day catches. Biomass estimates have shown an increasing trend since 1988, with
the 1991 estimate of stock biomass being about 2.8 times the size of the 1988 estimate, when
the stock had declined to probably its lowest point (Fig. 10}. The 1985 estimate is not
considered valid due to poor coverage of the pelected strata.

Tables 25 and 26 contain information on the age composition of the 1985-1591 juvenile
surveys taken from selected strata in Div. 3NO. Table 25 shows that, in 1991, the overall
average number per tow at age increased by 20% due mainly to high catch rates of age 3 (1988
year-class), age 5 (1986 year-class), and age 6 {1985 year-class). Table 26 shows the
estimated abundance at age. In 1991, the estimate of age 1 fish is the lowest in the time
series, even lower than 1985 when survey coverage was the poorest. The estimate for age
3 (1988 year-clasa) is the largest in the time series at that age, accounting for 31% of
the entire abundance estimate, and it is the single highest estimate of any age class in
the 7-year time series (FLg.ll). At age 2 in the 1990 survey, it was the second largest
estimate in that time series, next to the 1985 year-clase estimate in the 1987 survey. The
1985 and 1986 year-classes, at aged 5 and 6 years in the 1991 survey, are still contributing
astrongly to the overall abundance increase. These two year-classes have been consistently
strong in the time series, except for the 1988 estimate, since they firet appeared as age
1 in the 1986 and 1987 survays. Age 7+ {adult} yellowtail also showed an increase in
numbers due to the contribution of a moderately strong 1984 year-class at age 7. Fig.1l2
compares the estimates of year-class strength at age 5 from the spring RV and juvenile
surveys, and both indicate that the 1984-86 year classes are larger than the preceeding 3.
‘Table 28 describes the distributjon of the 1985-30 year-classes present in the 1991 survey
of selected gtrata in Biv. 3NO along with average size at age. The majority of the 1986
. to 1990 year-classes were found in stratum 376, on the southern portion of the Southeast

Shoal in Div. 3N. - The 1585 year-clasa at age & was spread evenly throughout most of the
selacted strata, . .

Table 27 outlinee a comparison of distribution of the age composition of yellowtail’
flounder in Div. 3N as derived from juvenile and spring surveys since 1989. The wvast
majority of the abundance estimates of ages 1 to 6 juvenile yellowtail were conaistently

_found in the two strata (376 and 360) on the Tail of the Bank, which are located mainly
outside the 200-mile limit. Age 7+ yellowtail were less concentrated in this area, mainly
belng found in strata 362 ané 375 in Div. 3N and in stratum 352 ,in Div. 3@.

Asgeggment

Sequential population analysis (SPA) hae been used in the past to assess this atock
but has not been used since 1984 as the basis of advice. S5ince then, it wae concluded that
the very high value of fishing mertality at the older agee could not be fully explained and
that the SPA models attempted were not appropriata. In-199¢, the previously noted
difficulties with the catch at age -were raised, with the cenclusion being that catch at age
based models, such as SFA, were not suitable for this stock. If anything, the confidence
in the catch figures for this stock is now lower. Thus, evaluation of stock status relies
heavily on the interpretation of the independent indices of abundance.

There are 5 indices used tc evaluate this stock (Canadian spring and fall groundfish
surveys, USSR groundfish surveys, Canadian juvenile flatfish surveys, and C/E from the
Canadian commercial fleet) and most indicate that the stock is still at a low level compared
to nistoric¢ values. The decline in stock size ir the mid- to late-1980s was caused by poer
recruitment from the year-classes of the early 19808 and a rapid increase in catches to
about 30,000 t in 198B5-86 from 10,000-15,000 t in 1980-83. The year~classes of 1984-86,
and possibly 1988, are stronger than their immediate predecessors. Although the 1984-86
year-claesan do not appear to be as strong as most of the 1970°s year-clapaes at ages 4 and
5, comparisons are somawhat difficult, given that large numbers of the recent year-classaes
were caught at yolunger ages relative to the earlier cohorts; i.e., there ia likely to be
more of an influence from fishing mortality on the recent estimates of year- -clasges at ages
4 and 5 compared to the years prior to the mid-1980s. This would be caused by the
exploitation of younger fiagh in the Regulatory Area; e.g., the Spanish catches in 1989 to
1991 were dominated by the 1985 year-class. Given the inadequacies with the catch and
sampling data is not possible tc estimate reliably the level of fishing mortality in recent
years on this stock.
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Prognoees

In the 1990 assessment of this stock, the recent C/E and Canadian R.V. survey
abundance at ages 5-7 were compared to historically stable levels to determine stock status.
Both these indices showed a slight increase (1990 for C/E; 1991 for R.V.; Fig.4 and 5) and
a subsequent decrease, remaining at relatively low levels. The increase in catch from 1989
to 1990-91 is likely a measure of strong recruitment, particularly the 1985 and 1986 year-
classes, although the age composition of large percentages of the catch in 1990 and 1951
ig unknown. Juvenile flatfish surveys continue to show an increase in the abundance of
yellowtail, particularly at the younger ages. Thum, the prognosis is that the stock remains
at a low level, although improved recruitment appears likely. The stock has remained at a
low level in recent years with catches around 13,000 t (versus TAC's of 5000-7000 t) so it
is apparent that further reductions in the total catch will be needed to allow Bome growth
in stock size. While a catch of 7000 t (current TAC) in 1993 should not be detrimental to
the stock, continued catches on each side of the 200 mile limit , each approaching the TAC,
will reduce the chances for this stock to rebuild to former levels, when catches averaged
over 14,000 t for an extended pericd of time with no adverse effects on stock size, Thus
measures are needed to ensure that the total catch from this stock in 1993 does not exceed
the TAC, aB it has in each of the past 7 years,

References
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Table 1. Nominal catches by country and TACs (tons) of yellowtail in NAFO
. D1v1510ns 3LNO.

Year Canada France USSR Korea® ‘Other Total TAC .
1963 138 - 380 - - - 518
1964 126 - 21 - - - 147
1965 3,075 - 55 - - 3 130
1966 4,185 - 2,834 - ) 7 7,026
- 1967 2,122 - 6,736 - 20 8,878'
1968 - 4,180 . “14 9,146 - - 13,340
1969 10,494 o1 5,207 . - 6 15,708
1870 22,814 17 3,426 E 169 26,426
1971 24,206 49 13,087 - : - 37,342
1972 26,939 358 11,929 - 13 39,259 .
1973 28,492 368 3,545 - 410 32,815 50,000
1974 17,053 60 6,952 - 1248 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 - | 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 14,122 558 - - - 14,680 21,000
1982 . 11,479 110 - 1,073 657 13,319 23,000
1983 9,085 163 - 1,223 S - 10,473 19,000,
1984 12,437 89 - 2,373 1,836b 16,735 17,000
1985 13,440 - - 4,278 - 11,245b 28,963 15,000
1986 14,168 77 o= 2,049 ‘13,882 30,176 15,000
1987 13,420 51 - 125 2,718b 16,314 15,000
_1988 10,607 - - 1,383 4,166 16,158 15,000
1989 5,009 . 13 . .. - - 3,515 1,563 10,226 . 5,000 .
1990 d 4,969 - - - 5,903 - 3,117 -. 13,989 o 5,000“
19915 7,000

1992 : 7,000

85ee text for explanation of South Korean catches,

Includes some catches estimated from survelllance reports.
See Table 2.

Provisional

See text for details of 1991 catches.



Table 2.

Breakdown of 1984-90 catches from Table'1 listed as "other."

'Portugal‘ Panama®

S USA

Year  Spain Cayman Islands® Other Total
1984 25 - 1,800 - - 11 1,836
1985 2,425 C- 4,208 3,797 803 12 11,245
1986 366 5,521 4,044 2,221 1,728 2 13,882
1987 1,183 ° - - 1,535 L -, 2:718
1988 3,205 - - 863 - 100) 4,163
1989 1,139 5 - 319 - 100 1,563
1990 119, 11 - 6 - 2,981° 3,117

Aot reported to NAFO.

Table 3.
NAFO Div. 3L,

Catches estimated from surveillance reports.
Includes some estimated catches.

Includes 2881 t estimated for NAFO member couniries.

Breakdown of nominal catches (tons).of yellowtail by
3N, and 3@ for 1965-88.

g’

Year 3L 3N 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 9,805 674 . 12,377
1981 2,345 11,733 602 14,680
1982° 2,305 9,327 1,687 13,319
19832 2,552 6,966 925 10,473
19842/P 5,264 10,799 . 872 16,735
19g52+b 3,478 23,912 1,573 28,963
19862+D . 3,053 25,475 1,648 30,176
1987® 1,600 12,791 1,923 16,314
1988270 2,127 12,331 1,700 16,158

®Includes estimated breakdown -of unspecified flounder
catches by 5. Korea. '

b

200-mile limit.

Div. 3N:3d.

Inéludes estimates of non-reported catch outside Canadian
These catches are attributed 90%: 10% to '



Table

Breakdown of Canadian (N+SF) catches by division,
month, and gear of yellowtail in Div. 3ILNO in 1991. '

3L 3N 3z
0T 55 oT 55 oT 55 Total
Jan ’
Feb . . .
Mar .2 2
. Apr 412. 8 1 421
May 42 822 85 231 61 1241
Jun 195 889 : 79 530 33 1726
Jul 230 . 213 16 977 48 1484
lAug 154 11 307 29 352 31 884
Sep 146 4 252 34 120 19 575
oct 46 4 46 1¢ 57 20 . 192
. Nav 2 14 16 12 T ) 51-
Dec : 23 29 3. 10 65
Total 815 19 2980 315 2283 230 6642
1
Div, Totals 3L 3N g
34 3295 2513
Canada {NEld) 6244
Canada (S.Fundy) 398
Otter Trawl 6078
Scottish Seine

5642

%Includes 4 t from misc. gears.

Table & .

by division, from 1973-91.

Canadian catches of y

ellowtail {otter trawl only),

[

Year 3L 3N g ' 3LNO -
1973 - 4188 21470 2827 28475
1974 1107 14757 1119 - 16983
1975 2315 13289 2852 18456
1976 448 4978 2478 7904
1977 2546 7166 1583 11295
1978 2537 10705 1783 . ~ 15035,
1979 2575 14359 1100 18034
1980 1892 9501 578 11971
1981 2345 11245 515 14105
1982 2305 7554 1607 ' 11466
1983 2552 5737 770 ' 9059
1984 5264 6847 318 12429
1985 3404 9098 829 ‘ 13331
1386 2933 10196 1004 14133
1987 1584 10248 1529 13361
‘1988 1813 7146 1475 10434
1989 B44 2407 1506 . . 4757
1990 1263 2725 664 . . . 14652 .
1991 - 815 2980 2283 . " 6078
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Table {:. Catches and by-catches (t) of A. plaice and yellovwtail, by
division, from 1985-91 for Can(N) TC 5 stern trawlers. Figures in square
brackets .represent the percentage of directed catch: taken by division each
year, and the figures in parentheses represent the by-catch rates of one
species in the directed fishery for the other. :

Directed plaice fishery Directed yellowtail fishery
Plaice Yellowtail Yellowtail Plaice
1985 - 3L 14617 [55] 995 (6) 793 [12] 328 (29)
N 9978 [38] 1764 (15) 5385 (84] 1439 (21)
3@ 1917 (7] 317 (14) 222 [4] 148 (40)
1986 3L 12410 [64] 890 (7) 619 {71 319 (34)
N 4767 [25] 934 (16) - 7632 {88] - 1666 (18)
3@ 2128 [11] a75 (15) 450 [5] 241 (35)
1987 3L 14089 [80] 216 (2) 198 (2] 98 (33)
3N 1774 [10] 87 (17) 7672 [91] 1492 (16)
T 1767 [10] 158 (17) 587 [7] 296 (34)
1988 3L 8262 [58] . 165 (2) 220 [4] © 95 (30)
3N 3279 [23] 392 (11) 5096 |86] 912 (15)
kr 2709 {19] 430 (14) 571 [10] 310 (35)
1989  3L- 11046 [66] 149 (1) 65 [4] 40 (38)
N 3131 {19) 428 (12) 1321 [68] 515 (28)
3@ . 2483 [15] 438 (15) " 548 [28] 322 (37)"
.. . - - N
1990 3L 7388 [57] 176 (2) TU194 {9] 92 (32)
N 2759 [21] 427 (13) .- 1753 [80] 626 (26)
B 2919 [22] 238 (8) . . - .237 [11] 131 (36)
1991 3L . 6107 [43] e (s) 93 [3) "7 56 (38)
3N 2202 [15] . - 295 {12) 2212 [72] - 440 (17)

3o 6089 [42] 1067 (15) - 758°125] . 411 (35) ‘

Table :L. catches of yellowtail by Canada(N) otter travlers in the directed
(main species yellowtail) fishery and their percentage of the total otter trawl
catch of yellowtail by Canada-

3L 3N 36 3JLNO

Year Directed 1 Directed X Directed i Directed X

1973 1617 39 18338 85 1272 .45 21227 75
1974 - 399 36 13002 88 624 - 56 14025 83
1975 1312 57. 10303 78 1730 61 13345 72
1976 107 24 3673 74 1106 45 4886 62
1977 847 33 31563 50 646 41 5056 45
1978 599 24 7830 73 865 48 9294 62
1979 873 34 11872 83 526 48 13271 74
1980 568 30 6878 72 . 414 72 7860 66
1981 682 29 9566 85 | 174 34 10422 74
i982 699 30 4794 63 92 ] 5585 49
1983 477 19 4071 71 54 7 4602 51
1984 1890 16 . 4861 hal 107 3 6858 55
1985 830 24 - 5804 64 235 28 6869 52
1986 - 624 21 7819 77 450 45 8893 63
1987 198 13 ‘8144 19 . 607 40 8949 67
1988 2437 13 5254 T4 598 41 6095 58
1989 - 64 8 - 1386 58 594 39 2044 43
1990 95- 8 1860 68 245 37 2200 47

1991 95 12 2254 76 895 39 244 " 53




g ~

Table % .  Samples used to calculate catch at age and mean weights at age for
Numbers in
parentheses are the number of observations and ‘n’ is the number of samples.

yellowtail in the Canadian fishery in Div. 3LNO in 1991.

v

Age-length key Length frequency n  Carch (t) Description
N 4
2, 3N (502} 0T, Apr, 3N (711) 2 424 3LNO, Jan-Apr
3z (25) May,. (1299) 4 949 LN, May
Jun, (749) 2 1163 LN, Jun
Jun, 38 (316) 1 835 g, May-Jun
~ 3, 3L (111) 0T, Sep, 3L (624) 2 831 AL,  Jul-Sep, 3N Sep
38 (117) Jul, 38 (969) 3 1254 3NO, Jul
Aug, 39 (673) Z 858 3NO, Aug, 39 Sep
04, 3L (47) 0T, Oct, 3L (445) 1 199 LN, Oct-Dec
38 (46) B (381) 1 109 3@, Oct-Dec
Q3, 3e (177)
Total Can. catch = 6642 t
Tabile 3. Catch al age and mean weights at age from the tanadjan
fishery for vellowball in 1991,
AVERAGE CATCH
AGE WE IGHT LENGTH MEAN  STO. ERR. c. v. .
=5 0.203  29.512 203 T 2817 o 14
6 0.324 35.771 2700 148.76 0.06
7 0. 480 37.891 4644 196.01 0.03
§ 0.709 42.435 3081 137.70 0.04
* G 1.021 47.186 334 3606 0.11
TABLE ic . CATCH AT AGE (000) FROM CANADIAN FISHERY 1IN DIV. 3LNO.
AGE | 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
4\-—_1. ——————————————————————————————————————————————————————————————————————
4 | 1414 671 44 1229 3180 113 23 107 ¢} 4
5 | 3723 3553 2003 49357 5193 1513 1748 1374 1162 813
[ 7918 10758 1illé 77192 8173 4623 5587 11958 8701 4210
1 7116 10594 17838 7217 9513 7441 6744 11552 12201 13007
8 1 3503 3795 6315 2201 4098 &538 3458 2662 4172 8088
9 |1 933 259 605 275 330 2121 505 196 . 464" 1650
10 ¢t 173 16 24 31 31 325 33 & 26 184
s i e e e e S T ML SR e e
4+ 1 247BC 29646 37945 23682 30518 22674, 18096 27855 26926 27958
AGE | 1987 1588 1989 1990 1991
\._-'.+ ——————————————————————————————————
4 | 3 85 0 4 0
5 | 471 544 131 259 203
6 | 5055 2877 986 1762 2700
71 10935 7365 3978 4912 6644
8 | 8437 7322 4150 2968 3081
? 1 1609 1226 541 330 334
10 | 107 13 16 Z 0
e e et e e e [
a+ | .26617 19487 9802 10237 129462
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TABLE 1l. CATCH AT AGE (PERCENTAGE) FROM CANADIAN FISHERY TH 3LNO.

AGE 1 1977 1978 1979 1980 1981 1987 1983 1984 1985 1986 1987 1988

T T T I

4 4 5.7 2.3 0,1 57 10,4 0.5 0.l 0.4 0.0 0.0 0.0 0.4
5 | 15.0 12.0 5.3 20.8 17.0  &.7 9.7 4.9 4.3 2.9 1.8 2.8
6 | .32.0 36.3:.29.3 32.9 26.8 20.4 30.9 42.9 32.3 15.1 19.0 14.8
7 1 28.7 35.7 47,0 30.5 31.2 32.8 37.3 41.5 45.3 465 41.1 37.8
8 I 14.1 12.8 16.5% 9.3 13.4 28.8 19.1 9.6 15,5 28.9 ‘31.7 371.&6
2 1 3.8 0.9 .1i.6 1.2 -1.1 9.4 2.8 0.7 2.5 :5.9 4.0- 6.3
10 | 0.7 0.1. 0.1 0.1 0.1 1.4 0.2 0.0 Orl 0.7 -0.4 0.3
AGE | 1989 1990 1991
e e o i o e T T e e
4 | 0.0 0.0 0.0
5 1 1.3 2.5 1.6
6 | 0.1 17.2 20.8
7 | 40,6 4B.0 51.3
8 1 42.3 29.0 23.8
9 | 5.5 3.2° 2.6
10 | 0.2 0.0 0.0
TABLE}R. MEAN WEIGHTS AT AGE (KG) FROM CANADIAN FISHERY IN 3LNO.
AGE | 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
...___+ __________________________________________________________________________
4 1 0.251 0.267 0.145 0.256 0.232 0.222 0.198 0.194 0.000. 0.090 O 150
5 1 0.309 0.3150.242 0.363 0.322 0.306. 0.322 . 0.28% 0.289 0.260 0.220
& 10.405 0.409 0.344 0.460 0.423 0.367 0.401 0.371 0.382 0.360 0.330°
"7 1 0.477 0,553 0.476 0.549 0,509-0.467 0.507 . 0.492 -0.501 0.470 0.450
8 10,508 0.725 0.652 0.719 -0.448 0.594 0.657 0,683 - 0.686 0.420 0.510
9. 1 0.634 0.800 0.790. 0.912 0.929 0.734 0.911 1.025 0.972 ' 0.840 0.840
10 1 0,793 1.217 0.829 1.132 1194 0.880 1.267 '1.142 -1.362 1.030 1.210
RGE | 1988 1989 °© 1990 @ 1991
o e e e g e e
4 I 0,180 © QOO 0.140 C.000
5 't 0.250 0.220. 0.210 0.203
6 170,330 0,320 ¢.320 0.324 .
7 1 0,450 ©.440 0,450 0.480
8 | 0.626 0.5%0 0.830 0.70%
9 i 0.920 0.870 0.8%0 1.021
10 bo1.280 1.370 1.370 0.00C
TABLE'3 . CATCH BIOMASS (T) FROM CANADIAN FISHERY IN 3LNO.
AGE | 1577 1978 1979 ' 1980 1981 1982 1983 1984 1985 1986
H«..__+ —————————————————————————————————————————————————————————————————————
4 1 355 179 6 iLs 738 25 5o 0 o
5 1 1180 1119 485 1792 1472 463 563 397 336 211
6 | 3207 4400 3824 3584 3457 1697 2240 4436 3324 1516
7 1 3394 5858 849F 3962 4842  I475 3419 5684 6113 4113
8 | 1780 2751 4117 1583 2656 3884 2271 1818 2862 5015
9 i 592 207 473 251 307 . 1557 460 201 645 1386
10 1 137 19 20 35 37 . 286 42 7 35 192
e e T T e e e e T R —
4+ | 10615 14535 17421 11522 13708 11386 8599 12564 13315 14433
AGE | 1987 1988 1989 1990 1991
__.__f ________________________________
4 0 15 0 1 0
"5 104 137 2% 54 41
é | 1648 749 316 564 875%
7 1 4921 5314 1750 2210 X189
8 | 5147 4540 2449 1870 2184
9 | 1352 1128 471 294 341
10 | 129 84 22 I 0
e — e ————
4+
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Table 14. Fesults of a moltiplicative analyesis of catoh and effort
data from the Canadian divected fishery for
Diwv. 3ZLNCO. '

REGRESSION OF NULTIPLICATIVE HODEL
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SOURCE OF
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REGRESSION
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Table 1.

YEAR

MEAN
1965 0.1500
1966 0.1173
1967 0.0916
1968  "0.0691
1969  T0.2035
1970 70.2225
1971 ~0.2570
1972 T0.3707
1973 70.2431
1974  T0.6504
1975 T0.6535
1976 70,7544
1977  "0.5554
1978  "0.5487
1979 T0.5054
1980  T0.4001
1981 T0.3945
1982 - "0.484¢6
1983 "0.3607

. 1984  "0.395¢0

© 1985 . T0.3488

L1986 T0.6612

-~ 1987 T0.6311

1988 0.7058
1989 ° "0.6924
1990 T0.5542

T1991 t1.1477

AVERAGE

TABLE IS . CPUE AT AGE (# FISH/HR) FROM CANADIAN FISHERY IN 3LNO.

Cont inued.

PREDICTED CATCH RATE

LN TRANSFORM

C.V. FOR THE RETRANSFGRMED MEAN: 0.069

N R el e e e e e R e =R e R e = R =

S.E.

.0131.
.0103°
L0111
.0083
L0060
L0032
.0029
.0028
.0026
.0033
L0030
.0047
.0038
L0029
.0030
L0043
.0040
L0046
.0041
L0046
.0038
L0039
.0039
.0044
L0069
L0060 .
.0055

-~ 12 -
RETRANSFORMED
MEAN . S.E.

1.157 0.132
1.121 0.113
1.092 0.115
0.932 0.085
0.815 0.063%
0.801 0.045
0.774 0.042
0.691 0.037
- 0.785 0.040
0.522 0.030
- 0.521 0.028
- 0.470 0.032
0.574 0.035
0.578 0.031
0.604 0.033
0.670 0.044
0.673 0.043
0.616 0.042
C0.6%7 . 0.045
0.674 0.046
0.706 . .0.043
. 0.516 - 0.032
0.532 0,033
0494 - 0.033
0.500 0.041.
0.574 ~ . 0.045
0.317° 0.024

CATCH

EFFORT

1977 1978
71.8  25.7
189.0 136.1
401.9 412.2
361.2 405.9
177.8 145.4
47.4 9.9
8.8 0.6
1987 1988

cC~ oD O
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Tabls fE Mean weight of yellowtail pasr 30 minute tow, by stratum, from reseacch vesssl surveys in Division 3L. mumbers in
parsntheses are the number of succesaful tows in each stratum.

v

Year-Trip
No. of 1371 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1984
Dapth trawlable  ATC ATC ATC ATC ATC ATC ATC ATC ATC ATC ATC ATC AN
(fm)  Stratum units 187 199 207-9 222 231 245-6  262-3  276-T7 289-91  303-5 37-9 327-9 27-28
51-109 328 114,023 - - - - - - 0.0{3; - 0.0{5) - 0.0¢{2) 0.0{3) 0.0(2)
51-100 341 118,151 - - 0.0(3) - - - .14y 0.1(4) 0.0{6) 0.0{6) 0.0(2) 0.0(5% 9Q.0(4)
. 51-160 342 43,913 - - - - - - 0.0(2) 0.0(2) O.0(4) 0.0{4)- - 0.0(3) 0.0(4)
51-100 343 39,409 - - - - - - 0.0(2) 0.0(3) 0.0(4) 0.0{4) 0.0¢2) ' 0.0(4) - '
L01~150 344 112,146 - - - - - 0.0(4} 0.0(4) 0.0(4) 0.0(2) 0.6{3) 0.0{5) 0.0{d4) -
151-200 345 107,492 - - - - - 0.0(4) @.G{4} 0.012y 0.0(4) 0.0(5) 0.0{4) 0.0{4) -~
151-200 346 64,931 - - - - 0.002) 0.0(2) 90.0{3) - 0.0t4) 0.0(}) 0.0(3) ¢.0¢3r -
101-150 347 73,788 0.012) - - 0.0{2} 0.0(2) 0.0(3) 0.0{3) 0.0{4) 0.0(4] 0.0(5) 0.0{4) 0.0(2y -
51-100 348 159,136 0.0(3) 0.0(3) -~ Q.0(6) 0.0(4) 0.0(6) 0.0(6} 0©.,0{6) 0.0(6) 0.0(7) 0.0 0.0(4) -~
51-109 349 158,686 4.8(3) 0.0(4) - 0,004} 0.0(2) ©0.2(3) 0.0{6) 0.0{6) 0.0(7} 0.0(9) 0.0(4) 0.0(6} 0.1{6]
31-50 330 155,458  32.2(3) 2.3(2} 0.0(4) 0.2(3) 0.0¢3) 0.2(4} 3.8344} L1.5(6) 1.1{9) 1.1(10) 0.3{3) 0.6(7+ 1.5{6})
31-50 363 133,614 119.8(3) 21.3(3) 12.5(4) 0.5(4) 1.0¢3) 2.5{4} 27.4{5) 6.3(5) 22.3{8) 39.3(5) 3.0(3) 30.4(5) 24.2(5)
51-100 364 211,456 13.7¢4) o0.0(3) - 0.0¢4) 0.0¢2) ©0.0(3} 0.217) 0.L{6) ©0.1{(8) 0.4{6} 0.0(3) 0.0(6) 0-515)\
51-100 365 78,142 0.0{3) 0.0{2} - 0.0¢3) 0.042y 0.0(3} 0.0(3) 0.0(2) C.0{4) 0.0{4} 0.0(2) D.0(})y -
101-150 366 104,639 0.0{3) - - 0.0¢(3) 2.0{4} 0.0(4) 0.0(4) - 0.0(4) 0.0{4) 0.0{3) 0.0(5) -
151-200 368 25,071 0.0{2) - - 0.0¢2) ©.0{2) 0.0(3} 0.0(3) -~ 0.0(4) ©.0{2) 0.0{2) 0.0(2) -
101-150 369 72,137 - 0.043) - - 0.0¢3) ©.0(3) 0.0(4) 0.0(3) 9.0(2} 0.0(4) ©.0{3) 0.0(2} 0.0(2) -
51-100 370 99,085 1.4{2) 0.3(3) - 0.043) 0.0{3} 0.0(3) 0.5(3) 0.2(3) 0.0({4) ©.0{3}) 0.0{2} 0.0(2) -
31-50 X 84,147 83.5{3) 6.4(2) - 6.0{3) - - 1.40(3) 0.3(3; 0.5(3) 80.5(3) 0.04{2y 1.1(4) - .
11-50 T 184,658 135,3{4) 26.1(3) 39.6(3) 7.14{3) 7.6(3) 44.2(3) 32.1(6) 20.5{7} 24.3(9) 25.0(6) 13.3{4) 19.8(6) 53.4(5)
31-50 384 84,072 B6.0{3} 3.0(2) 2.3{3) 0.6{3} - - 7.0(2) 0.9{3} -1.5(4) 0.0(2) - 0.4{2) 10.3¢2) -
51-100 38§ 176,851 e.6f4) 0.0(4) 90.2(3) 0.04{2} 0.0(4) 0.0(2) 0.0(6) O0.0(6) 0.0(7) 0.0(4) ©0.0(3) 0.0{(3]) -
101-150 386 73,784 e.0{2) - - 0.643) 0.0(3) 0.0(2) 0.0(3) 0.0{3} 0.0¢4} 0.0(3) 0.6(2) 0.0{3} -
151-200 a7 53,896 G.043) - - 0.0(3} 0.0(2) 0.0(3) 0.0(2) 0.0{3) 0.0(4} 0.0(2) -0.0(2) 0.0¢(3) -
151-200 328 27,098 0.B{2) - 0.0(2) 0.G(3} 0.0(2) 0.0(2) 0.09¢(2) 0.0(2) 0.0(3} 0.0(2) 0.0(2) ©.0{2) -
101-150 349 61,6238 £.0{3) 0.0{2) 0.0{2} 0.0(3) 0.0(2) 0.0(2) ©0.9(3} .0.0{3) 0.0(4) 0.0{3). 0.0(2) 0.0{2} -
51-100 3so 111,170 £.3(3) 0.0(3) 0.0({3} 0.0{3) 0.0(3) - 0.0¢2) 0.00(4) 0.0({5) 0.3(3}  o0.0(2) ~0.8(4) -
101-150 351 2i,168 - 0.0¢2) 0.0(2) 0.0(3) 0.0(2) -~ 0.0(2} 0.0(2) 0.0(4) 0.0(2} 0.0(2) 0.6(2) -
151-290 392 10,484 - - 0.0{3) 0.0(4) 0.0{2) - 0.442) 0.0(3) 0.0{(2) 9.0(2} 0.0(2) 0.0(2). -
201-300 129 13,962 - - - - - - - - - - - - -
103-400 T30 12,761 - - - - - - - - - - - - -
201-300 731 16,214 - - - - - - - - - - - - F—
301-400 732 17,340 - - - - - - .- - - - - [ -
201-300 733 15,130 - - - - - - - - _ - - - -
301-400 734 17,115 - - - - - - - - - - - - -
201-300 735 20,417 - - - - - - - - - o.0(2) - -
301-400 736 13,136 - - - - - - - - - - - - -
Biomass {'000 t) 4.5 9.2 9.2 - 1.4 1.5 2.5 11.0 4.9 1.8 10.2 2.9 8.8 15.1
Year-Trip
1985 1986 1987 1988 1989 1990 1991 1952"
Depth AN WT WwT WT WT WT wT WT
(fm)  Stratum 28-30 a8 59, &0 70, 71 82, B3  95-96 106, 107 120, 121
51-100 328 0.0(4} 0.0(%) 0.9{7} 0.0(2) 0.0(8) O.1(7) 0.2{6)
51-100 341 0.01{9}) 0.0(9) C.1{6} O0.D(6) 0.0(8) 0.0(4) 0.0(8)
‘51-100 342 T 0.0(3) 0.0(3} 0.2(2} 0.0(F) 0.1{3) 0.0(2) 0.0{2)
51-100 343 0.003) ©0.0{4} 0.0(3) 0.0(3) 0.0{3) 0.2{3} 0.0{2)
101-150 44 0.0(5) 0.0{8) 0.0(4) 0.0(s) 6.0¢7) 0.0(6) O.0(5)
151-200 34§ 0.0(5) 0.0(7) 0.0(4) 0.0(8} ©.0{9) 0.0(4) 0.0(3)
151-200 346 0.0¢2) 0.0(5) 0.0{5) O0.0(4} ©0.0{4) 0.0(4) -
101-150 347 0.0{5} 0.0(5) 0.0¢(3} 0.0(5) ©0.0(6) 0.0(4). 0.0(4)
51-100 348 0.0¢18) 0.0(12) 0.1{B} 0.0(11) 0.0(9) 0.0{11) 0.0(8)
S1-100 349 0.1{14} 1.3{14) ©.1{11} 0.1(8) 0.0(11} 0.0(9) 0.0(9)
To31-50 350 3,7(12) 2.3{11} ©C.6(11} 1.6(8) 0.6(11) 0.2{7) 1.0{8}
31-50 163 1%.2(8)  8.3{10}F 7.6(9) 4.9(7) 1.5(9) 3.4{7) D0.6{7}
51-100 364 0.0(17) ©.0{17} 0.0(15) 0.0{10) 0.¢(16) 0.0{12) 0.0(11)
51-100 365 0.0(7) ©0.0{5) 0.0(5) 0.0{4) D.0{6} 0.0{4) 0.0(4}
101-150 366 0.0(6) 0.0(9) 0.0(7) £.0(6) 0.0(8} D.G(E) -
151-200 368 0.0(2) 0.0(2) 0.0(}) ©0.0(2) o0.0(3) 0.0(2) -
101-150 3469 0.0(5) 0.0(6) 0.0(5) 0.0{4) 0.0(6) 0.0(5) 0.0(2}
51-106 370 0.0(8} 0.0(8) Q0.0(7y 0.0(5) 0.0(8) 0.0(T) 0.0(6)
11-50 Tl 0.4¢7) 0.3(6) 0.0{7) 0.1(5) 0.1(6) 0.0(6) 0.1(5)
'31-50 m 56,5(12) 36.3(14) 13.9(13) 7.0(11) 12.7(13) 4.7(7) 2.2{10) o . ,
31-50 384 4.616) 1.6(6) . 1.1(7} 0.2(5) 0.1(6) 0.0(4) r.0{4) o
51-100 385 0.0415) 0.0(13) 0.0(11) 0.0(10) 0.0{12) 0.0(11) 0.CiB) ' .
101-150 336 0.0(5) 0.0(6} 0.0(5} ©0.0{4) 0.0{6) 0.0{5) 0.C(3)
151-200 387 0.0(6) 0.0(4} 0.0(4) ©0.0(4} ©.0{5} 0.0(4) 0.0(3)
151-200 388 0.0{2) 0.D({2} 0.0(2) 0.0{2} ©.0{3y 0.0(2) 0.0(3)
101-150 389 0.0(5) 0.0(5) 0.0¢(6) 0.0(3) 0.0(3} 0.004) 0.0{3)
51-100 390 0.3(9) 0.0(8) 0.0¢7) 0.0{5} 0.0({8) 0.0(5}) 0.0(5)“
101-150 391 0.0¢{2) 0.0(2) 0.0{2) 0.0(2} ©.0(3) 0.0(2) 0.0(%)
151-200 392 0.0(2) 0.0(2) 0.2{2) o0.012) 0.003) 0.0(2) 0.0(2)
201-300 729 0.0(2)] - - - - - 0.0(2)
301-400 730 0.0(2} - - - - - 0.0(2) .
201-300 731 0.0(2) - - - - - 0.0(2) .
391-400 132 0.0¢2) - : - - = - -0.0(2)
201-300 133 0.0¢3) - - - - - 0.0(2)
301-400 T3 0.0¢2) - - - - - 0.0(2)
201-300 735 0.0¢2) - - - - - -
301-400 736 0.0¢2y - - - - - -
Biomass (000 t) 13.5 8.5 i.8 2.2 2.7 1.4 0.7

®preliminary analysis.



Table {]. Mean weight of yellewtail per 30 minute tow,

parentheses are the number of successful sets in each stratum.

are given at the bottom of the tabls.
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by stratum, from research vessel surveys in Diviaion 3N.

Numbers in

The stratified mesn weight per tow and the biomase estimates -

56.7

Year-Trip
No. of 1971 1972 1973 1974 1975 ‘1976 1977 1978 1979 1980
Depth trawlable ATC ATC ATC ATC ATC ATC
{(fm) Stratum .units ATC 187  ATC 199 207-9 ATC 222  ATC 233 245-6 262-3 276-7 289-91 303-5
151-200 357 12,311 - - 0.0{2}) - - - 0.0(2) - 0.0(3) 0.0(3)
101-150¢ 358 16,889 - 0.0(4) 0.0(3) - - - 0.0(2) - 0.0(2} 0.0(3)
51-100 - 359 31,602 - 0.0{3} 0.0(H) - - 0.0{3) 0.0(2) - 0.0(4) .0.0(4)
31-50 . 360 224,592 - 58.3(4} - - 12.1{(4) 128.6(4) 55.9(4) 43.5(4) 27.6(5) 83.8(11})
31-50 361 139,094  45.8(2) 115.8(3) . 93.4(4) 151.5{4) 105.3{4} 113.0(5) 141.5(3) 122.8(4) 92.3(8) 128.4(7)
31-50 362 169,162 140.2(2) 132.8(4) 22.1(5) 38.9(4) 33.3(3) 44.1(5) 62.4(5) 28.8(4) 40.3(12) 53.6{11)
31-50 373 189,162 73.6(4) 135.1(4) 26.7(4} 24.2(4} - 23.3{5) 74.5{4) 50.5{(5) 22.1(11) 48.1{8)
31-50 374 69,885 67.8(2) 42.4(2) 115.4{4) 16.1{2) 62.1(2) - 22.4(3)  22.0(3) 24.8{(4) . 39.0(3}
{30 375 119,577 60.0(3) 69.0(3) 121.9(3) 94.5(3F} 80.3(3) - 62.7{4) 30.6(5) 66.1(5) 57.8{4)
Z30. 376 112,521 - 45.4(2) 10.3(}) - 82.1(2) 126.4(3) 78.3(3) 4.6(2) 86.4(4) 125.3(3)
51-100 377 7,506 - 0.0{2) 0.0(2) 0.0(3}) 0.0(2) - 0.0(2}) 0.0(2) . 0.0(3) 0.0(4)
101-150 378 10,434 - 0.0¢2) 0.0(2) 0.0(2) 0.2(3) - - 0.0(2} 1.4(2) 0.0{3} 0.0{2)
151-200 379 7,957 - - "0.0(2) 0.0(3) - - 0.0{2) 0.3(2) 0.0(3) 0.0(3)
151-200 380 8,707 - 0.0{2} 0.0(3) 0.0{2) - - 0.0(2) - 0.0(2) 0.0(3)
101-150 381 13,662 0.0(4) D.5(4) 0.0(3) 0.0(4)  0.0(2) - 0.0(2) 0.0{3) 0.0{3) 0.5(4)
51-100 382 48,567 0.0(3} 0.0(4) 0.0(3) 0.0(3) - . 0.0(2) 0.0{3} 0.6{3} 0.0{(3} 0.0(4}
31-50 383 . 50,593 18.6(2) 7.3(2) 0.1(2) 0.6(2) - 0.0(3) 2.713} 0.0{2} 0.0{(3} 0.5(4)
201-300 723 11,635 - - ‘ - - - - - - - - -
301-400 724 9,308 - - - - - - - - - -
201-300.. 725 7,882 - - - - - - - - - -
301-400 726 5,405 - - - - - - - - - -
201-300 727 12,010 -~ - - - - - - - - -
301-400 728 11,710 - - - - - - - - - -
_ Mean {no. sets) 71.9(24) 78.4(45) 44.8(48) 53.2(37) 53.5(22) 72.7(30) 60.8(48) 40.2{41} 40.1(82) 63.6(81}
Biomass (‘000 t) 59.7 "96.6 46.0 - 45.4 -46.8  71.6 76.2 47.6 - '50.2 79.7
Year-Trip
1981 1982 1984 1985 1986 1987 1988 1989 1990 - 1991 1992
Depth ATC ATC AN ATC WwT ‘ wr ] wr
(fm) Stratum 317-9 327-9 27-28 WT 2% 245-6 58-60 WT 70 WT §2 95-96 WT 106 119-120
is1-200 357 0.0{2) 0.0¢(2) 0.0(2) 0.0(2) 0.0(2) - 0.0{2} ©0.0(2) 0.0(2) 0.0(2) 0.0(2)
101-15¢ 358 0.3¢(3) 0.0({3) 0.0(2) 0.0(2) 0.0(2) 0.0(2} 0.0{2)}) 0.0(2) 0.0(2) 0.0(2) 0.0(2)
51-100 359 0.0(3) 0.0(3) 0.0(2) 0.0{2) 0.0(2) 0.0(2) 0.0{2) ~ 0.0{2) 0.0(2) 0.0(2) 0.0(2)
31-50 360 78.4(6) 36.7(7) 142.1(7) 54.0{16) 14.1{13) 9.2(15) 2.4(12) 30.9(15} 6.6(15) 10.4(12) 19.6{14)"
31-50 361 - 118.9(6) 139.9(5) 67.1(7) 44.1(10} 73.8(8) 88.7(7) 48.6{10} 125.2(8) 92.3(8) 38.9(8)
31-50 362 104.2(5) 47.2(8) 95.1(7) 36.6({11) 73.2(14) 47.8{13) 43.8{10) 30.5{13) 35.3(10) 30.5(10) 3.0{12)
31-50 373 58.4(5) 23.7(5) 63.5(7) 32.0{%)" 17.%3{4) 23.1(13) 23.8(10) 14.8(13) 0.9{10) 8.9(11) 90.1(10}
31-50 114 71.7(3)  19.1{14) 35.5{(3} 25.3(4} 11.6(6) 5.7(5)  2.3(5) 0.1(5) 0.9(5) 0.2¢5) 0.8(5})
< 30 375 69.3(4) 61.1(5) 176.1(5) 97.8{8) 231.7(8) 142.8(8) 68.1(6) 23.2(8) 102.7(8) 14.9(6) 141.1(6)
$30 376 74.3(4)  63.0(7) 32.5(4) 78.5(7) 88.2(90 59.4(8) 4.3(6) 72.6(8) 40.3(7) 113.8(7) 10.7(M
51-100 377 0.0(3} 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.0{2) 0.5¢(2) 0.0{2) 0.0(2) 0.0(2) 0.0(2)
101-150 378 0.0(2) 0.0(2) 0.0(2) 0.0{2) 0.0¢2} 0.0{2} 0.0(2) 0.0(2} 0.0(2) 0.0(3) 0.0(2}
151-200 379 0.0(3) 0.0{2) 0.0(2) 0.0{2) 0.0(3} ¢.0(2}) 0.0(2) 0.0(2} 0.0(2) 0.0(2) g.0(2)
151-200 380 0.0(3) - 0.0{2) 0.0{2}) 0.0(3) 0.0(2) 0.0{2)}) 0.0(2) 0.0(2) 0.0{2) 0.0(2}
101-150 381 0.0¢3} 0.0(2) 0.0(2) 0.0(2) 0.0(3) 0.0(2) 0.0(2) - 0.0(2) 0.0(2} 0.0(2) 6.0{2)
51-100 382 0.0(2) 0.0(2) 0.0(3) 0.0(4)  0.0(4) 0.0(3) 0:0{2) 0.0(3} 0.0(3) 0.0(2) 0.0(3)
31-50 383 1.3¢(3) 10.0(2) 1.8(3) 0.0(3) 0.0{(4) 0.1¢{3) 0.0(2) 0.0({3) 0.0{2} 0.0(3) 0.0(2)
201-300 723 - - ) - - - - - - - 0.0(2} 0.0(2)
301-400 724 - - - - - - - - - 0.0(2} 0.0(2}
201-300 725 - - - - - - - - - 0.0(2) 0.0(1)
301~400 726 - - - - - - - - - 6.0(2) 0.0(2)
201-300 727 - - S - - - - - - 0.0(2) 0.0(2})
301-400 728 - - - - - - - - - 0.0(2) 0.0{2}
Mean (Wo. sats) 63.0{54) 43.8(60) 83.5(60) 45.3(85) 51.9(101) 40.2(91) 27.5(77) 26.5(34) 34,1(85) 28.4(93) - (94)
Bicmass {'000 £} 70.1 54.4  104.6 - 65.0 49.9 34.4 33.3. 42.6 . 37.2

28.5
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Table {3 . Mean weight of yellowtail per 30-minute tow, by stratum, frem research vessel surveys in Division 3. Numbers in

parentﬁghes are the number of successful tows in each stratum.

are given at the bottom of the table.

0

The stratified mean weight per tow and the biomass estimates

Year-Trip

Apreliminary analysis.

.No. of 1973 1875 1976, . 1977 1978 1979 . 1980 1981 1982 1984 1985
Depth trawlable ATC 207, ATC ATC ATC ATC 289, ATC 303, ATC 317, ATC 327, AN
(fm) Stratum units 208, 209 ATC 233 245, 246 262, 263 276, 277 290, 191 304, 305 318, 319 328, 329 27, 28 ' AN 43
51-100 329 129,185 0.0{2} - 0.0(2) 0.0(3) 0.2(5) 0.0(6} 0.0{2) 0.0(2} ©.0(6) 0.0(5} 0.0(8)
31-50 330 156,809 0.1(6} 1.1(3) 0.2(3} 2.0(3) 5.6(6) 10.0{7}- 0.0{2) o0.1(4) 1.9(7y 0.5(4) 7.8{10)
31-50 331 34,229 33.6(2) 0.4(2) 9.242) - 7.3{2) 6.0(3) 3.5(2) - 4.0(4) 23.8{3) 36.7(3)
51-100 332 78,592 ~ 3.2(2)  2.0(3) 11.5(3) 2.6(3) 2.0{4) 0.0{2) - 6.3(4) 0.0{2} 0.3{5)
101-150 333 11,3385 =~ 0.0(2) 0.0(2) 0.0(2) 0.0(3) 0.0{2} 0.0{2} - 0.0(4) 0.0{2} 0.0(2)
151-200 334 6,906 - - 6.0(2) 0.0(2) ©0.06(3) 0.0¢3) 0.0¢(2) - G.0(4} 0.0{2) 0.0{2}
151-200 335 4,354 0.0{2) - 0.0(3) - 0 0.0{2) 0.0{2) 0.0(3}) - 0.0(2) 0.0(2) 0.0(2)
101-150 336 9,083  0.0(3)  0.0(2) 0.0(2) 0.0(2} ©.0{2) 0.0(4) 0.0(2) - 0.0¢{2) 0.0{2) 0.0(2)
51-100 337 71,161 0.2(3) 1.3(3) 4.5(2) 6.6(2) 0.0{2) 0.6{(4) 0.0(3) ~ 0.3(3) 0.0(2) 0.0(5}
31-50 338 142,472 33.7(5) 7.5(2) 9.1(3) 23.8(4} 2.3(5) 54.1(7) 23.0(5) - 1.0(5) 15.8{5) 11.1(9)
51-100 339 43,913 1.4(2) " 0.0¢(2) -~ - 0.7(2) 0.4(3) - 0.0(2) 0.1(4) 0.4(2) 0.1{3)
31-50 340 128,810 - 0.6(3) 2.4(6) 22.2(3) 10.2(3) 32.8¢7) 1.3(2) 15.0(3) 3.9(6) . 3.044)} 7.2(9)
31-50 351 189,162 31.2(5) 29.3{4) 15.7(4) 80.6(5) 26.4(6) 78.5(11) 68.2(10) 51.0(4) 34.2(9) 40.5(6) 42.3(9)
31-50 352 193,666 47.5(5) 55.5{4} 62.0{4) 76.6{5) 92.2(4) 79.7(12} 67.3(11) - 40.3(7) 30.5(7) 29.7(11}
31-50 353 96,232 0.5(3)- 43.9(3} 9.1(2) 41.,7{3) B.5{3) 68.6(5) 0.4(4) - 4.5(3) 1.0(2) 56.3(6)
51-100 354 35,580 0.0(3) - 4.8(3) 3.6(2) - 0.0(4) ©.0(3) 0.0(2) 0.0¢(2) - 0.0(2) 0.5(3)
. 101-150 355 7,732 0.0(2) ©0.0{2} 0.0{2} - - 0.0(4) ©0.06(2) - 0.0(2) 0.0(2) 0.0(2) 0.0(2)
151-200 356 4,579 0.0(2) - - - - 0.0¢(2) 0.0{2) . 0.04{2) 0.0{2) 0.0{2) 0.0(2)
201-300 717 6,981 - - - - - - - - - - -
301-400 718 8,332 - - - - - - - - - = -
201-300 719 5,705 - .- - - - - - - - - -
301-400 720 7,882 - - - - - . - - - - - -
201-300 721 5,705 - - - - - - - - - - -
301-400 722 6,981 - - - - - - - - - - -
Mean {(No. sets) 19,0{45} 19.1(34) 14.2(45) 33.8(39) 20.6(51} 37.8{%0} 22.7(59} 16.7(21) 11.8(74) 12.8(56) 18.0(93)
Biomass (‘000 t) 2.2 - 22.2 18.4.  42.1 26.7 50.8 29.5 1.8 15.8° 17.2 24.2
Year - Trip
1986 1987 1988 1989 1990 1991 1992"
Depth WT wr WT Wr -
{£m) Stratum  Wr 47 58-60 WD 70 - WD 82 9495 105, 106 119, 120
51-100 329 0.0(8) 0.0¢(9) 0.0(7) 0.0{9) 0.0(7} 0.2(9) 0.0(8)
31-50 330 3.3(9) 0.7(1) 0.7(%) 1.2{11} 0.6(10). 4.8(11) 0.0(10}
31-50 331 3.6(4) 16.0(2) 6.0(2) 18.7(2) - 0.7(2) 0.0(2)
51~-100 332 9.8(6) 5.9(5) 0.1(4) 12.7(5) 0.8(5) 0.8(6) 0.5(5)
101-150 333 0.0(3) 0.0(2} 0.0(2) 0.0{2) 0.0¢2) 0.0(2} 0.0{2}
151-200 334 0.0(2) 0.0(2) 0.0(2) 0.0¢(2) 0.0(2) 0.6{2) 0.2(2)
151-200 335 0.0(2) 0.0(2) 0.0{2) 0.0(2) 0.0{2) 0.0(3) 0.0(3)
101-15¢ 336 0.0(2) 0.0(2) 0.0¢2} 0.0(2) 0.0{2) 0.0{2) 0.0(2)
51-100 337 0.6(5) 0.7(6) 1.3(4) 1.7(5) 0.0¢2) 0.0(5)  0.4(4) *
31-50 338 6.8(9) 2.4(9)  23.0{8) 7.2(10} 6.1(8B) 5.4(10) 11.5(5)
51-100 339 0.1(3) 0.1(3) 0.0(3} 0.0(3} 0.4(3) 0.0(3)“ 0.0(2)
31-50 340 8.3(7) 21.4¢9) 5.8(7) 3.4{9) 9.7(9) 2.7(9)  1.8(5) -
"31-50 351 39.1(14) 19.3(13} 36.5(10) 21.9(13) 27.3(12) 13.2(12) 3.3(10)
31-50 352 34.9(14}) S1.4{13} 24.8(11) 27.0(13) 36.0{13) 49.4(14) " 22.8(8}
31-50 353 21.8(7) 106.3(6) 2.2(5) 6.0(7) 12.0(6} 17.6(7) 5.6{4)
51-100 354 0.0(3) 0,0(2) 0.0(2) 0.1({2) 0.0(2) 1.8{3) 0.0{2)
101-150 355 0.0(2) 0.0(2) 0.0(2) 0.0{2) 0.0{(2} 0.0(2) -0.0{2)
151-200 356 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.0(2} 0.0(2) 0.0(2)
201-300 717 - - - - - 0.0(2) - 0.0(2)
. 301-400 718 - - - - - 0.0(2}, 0.0{2)
201-300 719 - - - - - 0.0(2) . 0.012)
301-400 720 - - - - - 0.0{2) 0.0(2)
201-300 721 = - - - - 0.0(2)  0.0{2)
101-400 722 - - - - - 0.0¢2) 0.0(2)
Mean (No. sets) 14.7{(102) 20.9(100} 12.2(84) 9.%{101) 11.9(93) 11.4(116) - {91}
piomass ('000 t) 19.7 28.1 16.3 13.4 15.6 15.8 7.5
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surveys from 1984-92.

-Biomass of yellowtail outside 200 miles in NAFQ Div. 3N0 as
estimated from Canadian r.v.

% Outside

FANY. N

Strata 200 miles 1984 1985 1986 1987 1988 1989 1990 1991 1992
3N
357 100 0.0 0 - 0 0 0 0 0
358 - 100 -0 0 0 0 0 0 0 0 0
359 100 0 0 0 0 0 0 0 0 0
360 93 25.9 11.3 3.0 2.0 0.5 6.4 1.4 2.1 4.1
374 23 . 0.6 0.4 0.2 0.1- + + + + +
375 .17 3.6 2.0 4.7 2.9 1.4 0.5 2.1 0.3 2.9
376 - 89 3.3 7.8 8.8 6.0 0.4 7.3 4.0 11.4 1.1
377 100 - 0 0 0 ¢ 0 0 0 0 0
378 100 0 0 0 0 0 0 o0o. 0 0
379 100 0 o 0 0 -0 0 0 0 0
380 83 o .0 0 0 0 0 0 . 0 0
381 79 0. 0 0 0 0 o 0 .0 0
382 .53 0 0 0 0 0o 0 0 0 0
Biomass outside 33,4 21.5 16.7 11.0 2.3 14.2 . 7.5 13.8 8.
Total biomass 104.6 56.7 65.0 49.9 34.4 33.3 42.6 37.2- 28.
% Biomass outside 31.9 37.9 25.7 22.0 6.7 42.6 17.6 37.1 28.
B 30
353 21 4 1.1 0.4 2.1 + 0.1 0.3 0.4 0.1
354 52 0 + 0 0 0. + 0 + 0
355 72 0 0 0 -0 0 0 0 0 0
356 77 0 0 0 0 0 0 0 0 0
Biomass outside + 1.1 0.4 2.1 + 0.1 0.3 0.4 0.1
Total biomass 17.2 24,2 19.7 28.1 16.3 13.4 15.6 15.8 7.5
# Biomass outside o+ 4.6 2.0 7.5 + 0.8 1.9 2.5 1.3
3LNO biomass outside = 33.4 22.6 17.1 13.1 2.3 14.3. 7.8 14.2 8.2
Total 3LNO biomass 136.9 94.4 93.2 81.8 52.9 49.4 59.6 53.7
% Biomass outside 4 -23.9 18.3 6.2 4.3 28.9 13.1 26.4

24.
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TABLE %O . ABUNDANCE (MILLIONS) OF YELLOWTAIL, FROM CANADIAN SPRING RV
SURVEYS IN DIV. 3LNO o : : :

1975 1976 1977 1978 1979 ° 1980 1981 ° 1982 1984 1985

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
0.0 0.0 0.0 0.2 0.1 0.1 . 0.0 1.4 0.0 0.0
0.8 3.9 0.2 2.9 0.9 5.0 1.1 5.5 0.3 0.7
12.7  16.5 3.1 9.9 6.0 11.1 2.0 18.8 3.5 2.5
63.8 73.8 18.6 38.2 12.6 37.9 8.8 38.6 26.4 12.9
92.1 100.7 45.5 70.4 50.3 97.7 37.% 56.1 94.0 52.8
r106.8 92,5 121.7  73.1 129.2 140.0 97.3 87.4 131.0  90.9
26.0  18.7 99.5 3I8.2 61.8 45.4 101.8 56.7 S56.5 42.1
2.9 0.4 27.7 4.0 7.2 3.1 19.6 13.% 4.4 3.3
0.2 0.0 4.2 0.1 0.9 0.1 5.3 2.0 0.1 0.3
0.0 0.1 0.3 0.0 0.0 ¢.0 0.0 0.3 0.0 - 0.0
305.3 306.6 320.8 237.0 269.1 340.3 273.9 280.8 316.2 205.5
305.3 306.6 320.8 237.0 269.1 340.3 27%5.9 280.7 316.2 205.5
305.3 306.6 320.8 236.8 269.0 340.2 273.9 279.3 316.2 205.5
304.5 302.7 320.6 233.9 268.1 335.2 272.8 273.8- 315.9 204.8
291.8 286.2 317.5 224.0 262.1 324.1 270.8 255.0 312.4 202.3
228.0 212.4 298.9 185.8 249.5 284.2 262.0 216.4 286.0 189.4
135.9 111.7 253.4 115.4 199.2 188.5 224.1 160.3 192.0 136.6
29.1  19.2 131.7  42.3  69.9 48.6 126.7. 72.9 61.0 45.7
3.1 0.5 32.2 4.1 8.1 3.2 24.9 16.2 4.5 3.6

0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.1 0.2 0.0 0.1
0.1 0.1 0.1 2.4 0.8 0.4
1.8 0.5 1.2 23.8 7.9 5.6
11.8 6.4 1.6 25.9 22.1 27.0
3.3 20.2 9.5 27.3 29.3  39.3
93.7 56.5 31.8 33.5 45.6 39.3
45.7  76.3 45.8- 17.2 38.6 19.6
6.6 7.6. 9.1 1.7 4.9 2.8
0.5 0.6 0.4 0.1 0.4 0.0
0.0 0.0 0.0 0.0 0.0 0.0
190.5 168.2 99.7 132.2 149.5 134.2
190.5 168.2 99.7 132.2 149.5 134.2
190.5 168.2 99.6 132.0 149.5 134.1
190.4 168.1 99.5 129.6 148.7 133.7
188.6 167.6 98.3 105.8 140.9 128.1
176.8 161.2 96.7 79.9 118.8 .101.0
146.5 141.0 87.1 52.5 89.5 61.7
8 5 3 ¢ 9 4

1 2 5 8 3 8



Table 1[. Mean numbere and weighf (ké)‘of yellowtail per tow, by stratum from r.v.

suxveys in

Division 3L. Numbers in parentheses are the number of successful 30-minute tows in each stratum. _The
stratified mean number and weight per tow (kg/30 min.), abundance {millions), and biomass (t x 10 7).
A
. ’ . . Yoar
Depth (fm)} Stratum Category - 1985 1986 1987 1388 - 1989 1930 1991
51-100 328 Av.No./set - - - - ~ 0.00{3) - 0.00(5)
Av.wt./set : : 0.00 0.00
51-100 341 Av.No./set - - - - - 0.00¢4) 0.00(5}) 0.00(4)
Av.wt./set ‘ . _ 0.00 0.00 0.00
51-100 342  Av.No./set - - - - 0.00(2) - -
Av.wt./set 0.00
51-100 343 Av.No./set < -~ - ~ - 0.00{2) - 0.00(2)
Av.wt./set - 0.00 0.00
51-100, 348 Av.No./set - - - - 0.00(7} 0.00(4) 0.00(7)
Av.ut./set ‘ ' 0.00 0.00 0.00
51-100 349 - Av.No./set - ' - - - . 0.00(5) 0.00(7) 0.00(7)
Av.wt./seot : ‘ : . 0.00 0.00 ¢.00
31-50 350 Av.No./set _59.00&5) 7.83({6) - 37.97(5} 0.88{(8)... 0.00{4) 1.37(8)
’ S Av.wt./set 25.50 ~ 3.s8 ‘ 3.0 0.49 © - 0.00 - 0.58
31-50 363  Av.No./set  S53.80(5) 48.89(5) ~ 42.47(6) 13.71(7) . 7.25(4)  15.99(4)
Av.wt./set  21.00 - 22.77 . 19.65 7.54 3.39 8.08
51-100 364 . "Av.No./set - ‘ - - - 0.00(11} 0.00(5) 0.00(6)
Av.ut. /set : ’ ‘ -0.00 - “o0.00 0.00
51-100 365 Av.No./set - - - . - 0.00(4)  0.00(3) 0.00(4)
© Av.wt./set | . ) L. 0.00 0.00 "0.00
51-100 370 Av.No:/set - Ca - - ' 0.00(6) o.noka) 24.98(3)
. Av.wt. /et S to _ . 0.00 0.00 0.48
31-5¢0 3N Av.No./set 2.25(4) - - 1.20(5) ~  6.50(4) 4.00(3} -
Av.wt./Bet 1.88 0.70 : . 3,70 1.95
31-50 372 Av.No./set 93.06(9) 101.00(8) - 64.83(8) 41.00(8) 78.75(4) 58.21(4)
Av.wt./set 39.49 48.13 34.21 20.21 40.21 27.57
31-50 384 Av.No./set 35.25(4) - - 1.00(5)} 0.25(4) 6.50(2}) 0.00(3}
Av.wt./set 22.88 0.18 0.13 G.47 0.00
51-100 385  Av.No./set - - - - 7 0.00(5)  0.00(4)  0.00(6)
Av.wt. /B8t - . - 0.00 0.00 0.00
51-100 3350  Av.No./set - - - - 0.00(4) 0.00(3) 0.00(4)
Av.wt ., /set 0.00 0.00 0.00
Mean No./set (# setsg . 57.16(27) 55.73(19) (0)  29.53(29}) 5.18(84) 9.06(51) 7.64(67)
Abundance (Nos x 10 - 52.0 o 37.4 ) . 26.9 114.3 22.5 19.7
Mean wt./set ) ' 25.15 26.36 14.98 ' 2.63 4.61 3.44
Biomass (t} 3 22.9 17.7, _ 13.6- 7.3 11.4 8.9
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Table n Mesn numbers and weight (kg) of yellowtail par tow, by stratum from r.v. surveys in Division IN. HNusbars in

parentheses are the number of successful 30-minute tows_.
(kg/30 min.), sbundance (millions), and biomass (t x 10

in each stratum, The stratified pean number and weight per tow
)

Yoar

Depth (fm}  Strstum  Category a8y 1986 T AT B T T I 17 1] TR ¥
51-100 i5g Av.No. /ast - - - - 0.00(2) 6.00(3) 0.00(4)
Av.wt./set 0.00 £.00 6.00
31-50 360 Av.No./set 57.67(3)  259.14(14) - 1$2.22(191 112.51{20) 373.03{19) 392.00(21)} 456.87(18}
Av.wt, /Bet 26.83 19.96 12.75 2.7 46.28 58,37 75.37
31-50 361 Av.No. /et 99.83(6)  188.50(B} 399.94{8) 162.38(6) 286.33{9) 379.63(10)  521.72(8)
Av.wt./set 33.52 61.78 174.37 62.29 107.86 133,26 172.86
31-50 362 Av.No. /et 166.8819) 109.141(7). 38.00(2) 129.29(6) 103.13{8) 79.40(9) 292.689(7)
Av.wt. /set 59.50 43.14 16.75 57.64 45,31 40.37 126.99
31-50 373 Av.No./set 160,800107 112.93{7) - .29.85(8) 32.25(8} 14.78(9) 1.13(7)
Av.wt./set 75.69 4%.60 15.74 15,38 8.67 0.78
31-50 I Av.No,/set 16.0044} 12.00(4) - 5.2504) 0.33(3) ©.75(4) Q.00(2)
Av.wt, /Bat 7.50 6.38 3.63 0.17 £.15 0,00
<o 375 Av.No. /cet 228.29(7) 236.65(5) 407.26(7} 146.44{9)  284.88(8) 266.65(11y  450.51(7)
Av.wt. /set 104.14 115.19 43.22 25.67 #8.88 73.25 144.79
<39 376 Av.No./set 148.50(2)  325.75(4}  1015.22(10) 363.72(12) 916.22{9) 1505.36(L1) 1658,82(10)
Av.wt. /st 47.7% 150.46 58.55 3B.79 169,04 206,24 160.03
51-100 382 Av.No./set - - - - 0.00¢2) 0,00(3) 0.00(3)
Av.wt./net 0,00 0.00 0.00
31-50 383 Av.No./set 0.90¢4) - - 2.00{4) 0.00(3) 00012} b.o0(4)
- Av.wt. /et 0,90 0.32 0.00 6.00 0.00
Mean Fo./aet (4 sets) 122.37(45) 184.12(49) 342.85{46) 125.06(69) 243.79(Ti) 2306.43(84}  401.52{70}
Abtindance (Nea x 10 ) 189.9 272.2 a1 193.9 405.6 509.8 667.7
Mean wt./set 50.52 59.17 53.60 32.32 55.78 - 62,05 © 85.58
Blomazs (t) 78.2 . 85.4 59.6 56.1 92.7 103.2 142.4

Table 2§: Msan numbers and weight (kg} of yellowtaill par tow, by stratum from r.v. surveys in pivisien 3a.

Mumbers in parentheses are the number of auccessful 30-minute tows in

gsch stratum.

The stratified nean number and

weight per tow (k¢/30 min.), abundance [millions), and biomass (t x 10 ).
Tear
tepth (fm) Stratum Category 1985 1986 1987 JETT] 1989 1990 1991
51-100 329 Av.No. /aet - - - - 0.00{4) - 0,00(6)
Av.wt. /get 9.00 .00
31-50 aap Av_No./set - - - 10.9942) 6.87(T) 37.1447) 4.00(6}
Av.ut. /set 5.50 3.54 18.20 ) 1,65
31-59 kR) Av.No./Bet - - - 0.50(2) 12.50(2) 19.00(2) £.99(3)
Av.wt. /st 0.25 7.75 10.56 4.81
51-100 332 Av.No./set - - - - 6.5014) 7.00¢2} '27.98(43
Av.wt, /st 3.5 1.88 12,48
51-100 337 Av.No./set - - - - 0.00(2) 10.67(3) 1.25(4)
Av.vwt . /zat 0.00 2.82 0.39
31-50 138 Av.No./sel - B6.67(3} - -18.99(6) 48.50(6) 9.2504) 9.!3(6)
Av.wt./set a1.17 9,56 - 20.12 3.89 4.21
51-100 3319 Av.Nc./set - - - - 0.08(2) 0.00(3) 4.50(4)
Av.wt,/set 9,00 0.00 £.17
31-50 340 Av.No./set - - ~ 7.5913)" 33.50(6) 6.71(7) 29.18(5)
Av.wk, /set 2.85 15.33 3.16 11.82
31-50 351 AvV.Nao,/set 166.00(3) 175.78(9) - 85.93(T) 69.35(8) 99.42(9) 11.{0{7)
Av,wt./set 61.67 66.00 28.68 29.31 43.95% 18.90
3:1-50 352 Av.No./set - 210.77(13} 134.00(1) 164.78{kk] 206.93{14) 15B.95{16) 231.96(16)
Av,wt./net 73.68 65,35 58.81 77.43 66,01 80,02
31-50 353 Av.No./set - 118.001(5} - 19.24¢(4} 21.67(3) 0.00(4} 86.73¢5)
Av.wt, /set 68.75 9.19 10.33 +0.00 T 37.86
. 51-100 354 © Av.No./set - - - - L. o.on(2) £.0043) 0.00(3}
© T Av.wt./set ) .60 10.00 ' ‘0.90
Mean Ho./set (4 sets) 166.00(3) 157.311(30} {1} 58.6B{35) 57.72(60) S0.88(60) 53.09(69}
Abundance’ (Nos x 16 '} 44.5 138.5 78.2 $7.0 B4.3 97.7
Hfan wt./set 63.87 £3.13 21.528 21.15 21.88 20.05
Biomass (t) 17.1 52.5 28.8 34.9 35.3 36.9
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Table 5. ‘Average numbers per tow at age from selected strata in juvenile

‘flatfish surveys of NAFO Divisi

on 3N@ (strata 352, 360, 361, 375, and 376)

1985-91. .
Age " 19857 1986 19872 1988 1989 1990 1991
1 4.72  21.48  30.48 5.67 3.68 4.33 0.30.
2 2.76  16.95 113.11  15.01  17.88  42.22  30.80
3 1.43 © 27.29  88.50  40.07  40.20  76.71 184.53
4 7.29  10.05  80.17  27.81 125.86  90.74  75.49
5 9.98  18.99  20.09  17.27  62.01 139.22 107.27
6 14.67  41.41  19.05  1B8.19  43.82  54.33  90.41
o7 35.32  53.87  37.65  31.45  58.22 - 38.43 _ 53.05
8 35.45  41.66  46.10  17.47  24.57  22.25  35.73
9 7.10 8.07 4.40 2.37 2.87 2.1 9.12
10 0.36 0.62 0.12 0.02 0.09 0.15 0.00
11 0.00 0.08 0.00 0.00 0.01 0.04 0.00
Av, no./tov 119.08  240.47 439.67 175.33 379.21 471.12  586.7

aIncomplete survey, stratum 352 not surveyed.

Table i

Abunﬂance (Nos x 10_6) at age of yellowtail from selected strata

in Div. 3NO estimated from juvenile surveys (strata 352, 360, 361, 375, and

376) from 1985-91.

Age 19852 1986 1987° 1988 1989 1990 1991
1 4.0 24.0 25.7 6.3 4.1 4.8 0.3
2 2.3 18.9 95.4 16.8 20.0 47.2 4.4
k! 1.2 30.5 © 74,7 44.8 44.9 85.8 206.3
4 6.2 11.2 67.6 1.1 140.7 101.4 84.4
5 8.4 71.2 17.0 19.3 69.3 155.6 119.9
6 12.4 46.3 16.1 20.3 49.0 60.7 101.1
7 29.8 60.3 31.8 35.2 65.1 43.0 59.3
8 29.9 56.6 38.9 19.5 27.5 24.9 39.9
9 6.0 9.0 1.7 2.7 3.2 3.0 10.2
10 0.3 0.7 0 0 0 0.2 0
+  100.5 268.7 370.9 196.0 423.8 526.6 655.8
rotal ;+ 86.8 184.1 107.5 97.1 214.1 287.4 330.4
T+ 66.0 116.5 T4.4 57 .4 95.9 71.1 109. 4"
‘ 6 263.4. 99.0 7 239,2 325.4

1 to 4 13.7 84.

209.

aIncomplete survey; stratum 352 net surveyed.
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Tablegz: Age composition of yellowtail flounder in Division 3N outside the 200-mile limit

(strata 360 and 376b).‘expressed as a percent of t
vessel surveys in 1989, 1990, and ‘1991.

otal abundance (millions) from research

Juvenile.- 1989 Spring - 1990 Juvenile - 1990 Spring - 1991

Juvenile - 1991
Total OQutside Total OQutside Total Outside Total Qutside Total Outside
Age abundance X abundance | X abundance %X~ abundance b4 abundance 4
1 4.1 63 0 - 4.6 65 0.0 - 0.4 0
2 ©18.2 63 a . - 50.2 77 0.1 100 37.2 75
3 42.1 " 80 0.7, 57 83.5 . 86 0.4 100 201.5 85
4 135.3 88 7.0 70 136.6 94 5.4 89 84.1 78
5 65.9 82 - 19.2 68 . 1475 83 . 25.8 76 115.8 73
6 38.2 63 24.1 37 - 48.5.7 59 34.9 61 105.4 46
7 40.6 32 27.5 15 24,1 16 24.2 33 1.7 10
g 20.8 22 23.2 2 15.6 7 - 10.6 10 45.5 7
9 .27 ‘19 1.6 0 2.2 9 1.9 1 10.2 10
10 0- - 0.3 0 0.2 a 0.0- Co- 0
Total 367.9 ' - 105.7 483.0 103.5 671.8
293% of area survey outside 200-mile limit.

89% of area survey. outside 200-mile limit.

Tablée 28. Percent abundance of the 1985 to 1990 yéar—claéées in
the various selected strata from the 1991 juvenile survey. ’

Abundance Selected strata - Percentage

Year-class Age x len. (10_6) 352 360° 361 375 376b
o © (cm) :

1990 1 7.5 0.3 0 ] 33. 0 0
1989 2 10.5 34.4 6 6 12 10 66
1988 3 17.0 206.3 3 17. 7 5 67
. 1987 4 22.6 84.4 6 33 9 8 44
1988 5 27.1 120.0 7 38 9 13 34
6 32.1 101.1 10 26 22 22 21

1985

393% outside 200-mile limit.

Pg9s outside 200-mile limit.
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