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TAC regulation

This stock has been under TAC regulation since 1973, when a precautionary level of
50,000 t was established. In 1976, the TAC was reduced to 9,000 t from 35,000 t, following a
number of large catches (Table 1) and a decrease in stock abundance. After 1977, the TAC
increased steadily to 23,000 t in 1%B2 and was set at 15,000 t from 1985 to 1988, based on
average catches over a number of years preceding 1984. 1In 1989, the TAC was reduced to
5,000 t, following a sharp decline in biomass after the large catches in 1985-86. The level

of 5,000 t was also maintained in 1990.

Catch trends

The nominal catch increased rapidly from a few hundred tons in 1963-64 to a peak of over
39,000 t in 1972 (Fig. 1). Vessels from Canada and the USSR took virtually all the catch up
to 1975, with only Canada taking significant catches in 1976-81 (Table 1). Catches by other
nations began to increase in 1982, as several freezer trawler fleets began directing for
flounder on the Tail of the Bank in the NAFO Regulatory Area. As a result, catches by other
nations exceeded those of Canada in 1985-86, and the total cateh in these years was about
30,000 t, double the TAC. Catches by many fleets declined in 1987-89 (Tables 1 and 2) as
effort in the Regulatory Area wvas directed primarily at redfish, In 1989, the catch vas about
7,600 t, compared to 16,000 t in the previous 2 years. With the TAC of 5,000 t restricting
the Canadian catch, the catch by this country in 1989 vas the lowest since 1968. Except for
248 t taken by Scottish seines, the catch by Canada was taken by otter trawls.

With the recent releage of final catch statistics for 1986 and 1987 and the revision by
surveillance personnel ¢f estimated catches taken by non-member countries, some changes to the
nominal catches for 1984-88 were necessary. By year, these changes were (t): +25, +189,
-560, -67, +1582. The larger changes (1986, 1988) were a result of a revised breakdown of the
South Korean unspecified flounder catches. From 1982 to 1984, S. Korea reported catches of
all flounder as unspecified flatfish and a ratio of 60X yellowtail to 40% American plaice was
used to estimate the specles composition. From 1985 to 1988, these catches included a species
breakdown for a portion of the catch which was then used to adjust the unspecified flatfish
totals. For 1989, the value of 1000 t was simply an estimate based on recent catch levels and
developments in the fishery.

Table 3 shows the catch by division. After approaching record levels in 1985-86, the
catch in Div. 3N declined to only 3000 t in 1989, the lowest value since 1965. The catch in
Div, 3L was also at a low level in 1989, while the catch in Div. 38 has remalned constant at
around 1700 t from 1985 to 1989.

Commercial CPUE data

A multiplicative analysis vas carried out in the catch and effort data for this stock,
using the same model as in the 1989 assessment. As can be seen from Table 1, Canada took
virtually all the catch from 1976 to 1983, so only the data from this fishery can be used as a
CPUE index. Table 4 shovs a summary of the C/E data from 1965 to 1989 which were used in the
analysis. Although there have heen substantial catches by other nations in recent years, some
of these catches are only estimates (eg. Panama) while some other catches (eg. Spain,

5. Korea) are reported as coming from a mixed fishery, and cannot, therefore, be used to
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generate a CPUE series. Table 5 shows the results of the multiplicative analysis and the CPUE
series for 1965-89. Figure 2 shows that the CPUE declined steadily from 1965 to 1975,
increased slightly to the 1983-85 period, then declined to a low but stable level in 1986-89.
The CPUE observed in these recent years is similar to the previous low values in 1974-76.

Catch sampling (198%9)

Canada:

Length frequencies and otoliths were available from the Canadian fishery for yellowtail
in 1989. As indicated in Table 6, the level of sampling from this fishery was again high in
1989. These data were used, along with the standard length-weight relationship, to produce
the catch at age and mean weights at age in Table 7.

USA:

Numbers at length were available from the USA catch in Div. N2 for all months combined.
To derive the numbers at age, age-length keys from the Canadian fishery in Div. 3N® in Quarter
3 were used. The results are shown in Table 8a.

Spain:

Length frequencies from the catch by Spanish freezer trawlers in Div. 3INg in 1988 were
available. To determine the numbers caught at length, the mean weight (from the length-veight
relationship) in each sample was divided into the appropriate catch and the length frequencies
vere then adjusted to this total number of fish caught. As in previous years, age-length keys
from Canadian surveys in Div. 3N (spring and fall) were used to determine numbers at age
because the Canadian commercial fishery did not have fish at the smaller lengths observed in
the Spanish fishery. Table Ba shows the resulting catch at age for this fleet.

Portugal:

Length frequency information was available but was not used at this time, as the
Portuguese catch amounted to only 6 t.

Catch at age and mean weights at age (1989).

The Canadian catch in 1989 consisted mainly of fish aged 7 and 8 (Table Ba), as has been
the cage in recent years (Table 9a). The USA catch consisted mainly of ages 6 and 7, while
the Spanish fishery caught yellowtail aged 3-5 (Table B8a). These patterns were the same as
those observed in 1988. -

The mean weights at ages 5-7 wvere similar in the USA and Canadian fisheries (Table 8a),
vith the mean weights in the USA catches being somewhat higher at ages 8 and 9. The mean
velghts at age in the Spanish catch vere similar at age 7, lower at younger ages and higher at
older ages compared to .the other fisheries. It should be noted that the sum-of-products check
for the Spanish catch at age was about 13% higher than the nominal catch, which is a larger
discrepancy than usual.

Table 9b shows that there has been little change in the mean weights at age in the
Canadian fishery over the period 1986-89.

To produce the total catch at age for 1989, the Spanish catch at age from Table Ba was
adjusted up to a cateh of 2226 t, accounting for the catches by all countries except Canada
and U.S.A. The catch at age for these two countries was then added to the revised Spanish
total to give the catch at age for the stock in 1989 (Table 10). In addition, it is estimated
that approximately 0.3 million age 2 and 2.5 million age 3 yellowtail were landed in 1989.

The mean weights at age for 1989 were calculated from the values in Table 8b (veighted by
the appropriate catch at age) and can be seen in Table 12. :

Revisions to the 1988 catch at age and mean weights at age

In the 1989 assessment of this stock, the catch at age for countries other than Spain,
Canada, and YU.5.4. was calculated as being in the same proportion as the catch at age from
these three countries combined. Hovever, it is more likely that these other catches resemble
the Spanish catch at age. Therefore, the Spanish catch at-age vas adjusted to represent a
catch of 4,688 t in 1988 compared to the actual Spanish catch of 3,205 t in this year, The
resulting catch at age for 1988 had substantially more young fish, as seen in the ‘table below
(nos. of fish in millions):

4 5 6 7 8 9
0ld estimate 10.9 3 5.5 .
3 6.5

7. 9.2 8.3 1.4
Nev estimate 15.9 10. 9.7 8.5 1.3

As Qell about 3.9 million yellowtail were caught at age 3 in 1988.
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The mean weights at age were also adjusted according to the new propof;ioﬁ% of catch at
age in the 1988 fisheries. '

Catch at age and mean weights at age, 1968-89

The catch matrix for this stock is shown in Table 10 in numbers and in Table 11 in
percentages. As can be seen here, and as was noted above, there are many more young fish in

the catch ip 1988-89 than in previous years. It must be stated, however, that the caleulation
of the catch at age in earlier years was based on fewer samples, and that in recent years,
there are substantial segments of the fishery which have not been sampled at all, eg. the
catch by some non-member countries. 1In 1986, this catch amounted to some 13,400 t, or about
45% of the nominal catch. As can be seen from the above text table, the calculation of
removals at age is very sensitive to the amount of catch applied to the sampling from the
various fleets, given the vastly different age compositions of the catches by different
countries. Therefore, the confidence which can be placed in the ralculation of catch at age
from large amounts of non-sampled catch must be very low. A secend important point to note is
that the Spanish catch at age has been estimated from age-length keys from Canadian surveys in
Div. IN. This vas necessary because the keys from the Canadian commercial fishery did not
cover the lengths of fish taken in the Spanish fishery. It is likely that there would be some
selectivity differences in the trawls used in the fishery compared to those used in the
surveys, vwhich would therefore introduce blases in the estimated size at age. Given these
uncertainties with the catch at age, these data cannot be used in any assessment model based
on sequential populaticn analysis.

The mean weights at age for 1968-89 are shown in Table 12. The weights at ages 7+ have
been relatively stable in recent years, but have been declining at the younger ages. This is
likely to be a result of the shift in the exploitation pattern to younger ages, and the same
caveats which were expressed about the catch at age in recent years obviously apply to these
data as wall. Table 13 shows the calculated catch biomass at age, which compare reasonably
vell to the nominal catches in most years, although the discrepancies are larger than these
observed for many other stocks.

Research vessel surveys

A)  Spring groundfish surveys

Stratified-random trawl surveys have been carried out by Canadian research vessels on the
Grand Bank each year from 1971 to 1982 and 1984 to 1990. Figure 3 shows the
gtratification scheme used in the surveys. Tables 14-16 show the mean weight-per-tow on
a stratified basis, along with the total estimated biomass for Div. 3L, 3N, 3N, and 3@
respectively. Most of the biomass of this stock is found in Div. 3N, and has declined
from about 63,000 t in 1985-86 to about 33,000 t in 1988-1989, with a 17X increase in
1990 to 42,000 t. Overall, the stock biomass (Div. 3LN@) has decreased from 94,000 t in
1985-86 to 82,000 t in 1987, and to about 50,000 t in 1988-89. The value for the 19%0
survey is higher at 59,000 t. Table 17 shows the trends in strata 360 and 376, which are
located mainly outside the 200 mile limit, compared to the rest of Div. 3N. After
declining to negligible levels from 1984 to 1988, the biomass in these strata in 1989 vas
estimated to comprise over 40% of the total blomass in Div. 3N. The 1990 survey showed
that only 14% of the total biomass wasc<found in these two strata while over 70% of the
biomass was found in strata 361 and 375, which are located mainly inside the 200 mile
limit,

As vas done in the 1989 assessment, a multiplicative model was employed to obtain
estimates of abundance vhich accounted for strata not surveyed in some years. Using the
same dataset, with the addition of the 1990 values, produced the abundance estimates
shown in Table 18. As was done in 1989, the age by age estimates for the current year
were caleulated from the population structure in strata surveyed in Div. 3N&. The
estimates from 1971 to 82 have been adjusted upward by a factor of 1.4 to account for the
different vessel-gear used in these surveys. After the decline from very high levels in
the early 1970s the abundance remained relatively stable between 240 and 340 million
from 1975 to 1984, after which time it declined steadily to about 100 million in 1988.

In 1989 the estimate increased by 30% to 13Z million and the recent survey shovs a
further 12X increase in numbers, but is atil] the Ird lovest value in the 19 year series.
The decline from the mid-to late 1980e ls also present lu the groundilsh nu[v.eys )
conducted by the USSR, as is the increase in abundance from 1988 to 1989. _

On.an age by age basi§, the 1982 year-class, which was reported in the 1989 assessment as
being poor at age 7, improved slightly at age 8 in 1990. The 1983 year-class also

appeared slightly stronger at age 7 in 1990 but is still relativel d
the third lovest estimate at age 7 in the time series. Y poor and appears as

The 1984 and 1985 year-classes, vhich appeared strong in the 1989 survey, do not shovw to
be as strong in the 1990 survey at ages 6 and 5 years, regpectively. In the 1989 survey,
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about 90X of the total population abundance of these year-classes was found in strata
largely outside the 200 mile limit. These two year-classes also comprised 80X of the .
catch-at-age in the 1989 Spanish fishery on the "Tail of the Bank" (Fig. 4). In the 1990
survey the population size of these two year-classes at ages 5 and 6 years was
approximately the same as in the 1989 survey but only 50% of the population was found in
the two strata {360 and 376) outside the 200 mile limit (Table 19).

Juvenile yellowtail surveys

During August-September of 1989, a stratified-random survey of the Grand Bank (Fig. 3)
was conducted by the research vessel WILFRED TEMPLEMAN, consisting of two hundred and
fifteen (215) successful 30-minute fishing hauls. In addition to the survey, 18 tagging
sets were made and a total of 505 American plaice and 1213 yellowtail in the size range
14-30 em vere tagged in stratum 360, in areas inside and outside the 200 mile zone. This
survey constituted year 5 in a time series for juvenile flatfish. The majority of
fishing hauls were made inside the 91 m depth zone to the 183 m zone.

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 rubber bobbin footgear. The standard towing speed used was 2.5 knots
and each haul was 30 minutes duration, covering a distance of 1.25 miles. :

The VEBBERl sampling design, formulated in 1985 to give independent day and night biomasgs
estimates of yellowtail flounder using randomly assigned day and night hauls within
gtrata to track diel variability in trawl catches, was modified in 1988 (see Walsh, 1986,
for a detailed description of this method). In 1985-87, an attempt was made to sample
all strata inside the 91 m contour using this day/night split survey, but in 1988 it was
decided to only use this design in the selected strata 352, 360, 361, 375, and 376, which
are used to monitor juvenile yellowtail abundance. All of the other strata were surveyed
in the regular way. This scheme was again followed for the 1989 survey and the -areal
coverage extended into the slope waters to a depth of 183 m.

Table 20 shows the average numbers and weights, along with biomass and abundance
estimates from the juvenlle surveys inm 1985-89. All depth strata to the 183 m contour
vere sampled in 1989%9. Largest catches (in numbers) of yellowtail were made in stratum
360 (dominated by the 1985 year-class) 'strata 361, 362, 375, and 376 in

Div. 3N, and stratum 352 in Div. 3#. Catches in Div, 3L were smaller in comparison.

Table 21 shows a comparison of average numbers and weights of yellowtail flounder derived
from independent day and night estimates, and the sum of the twe, for juvenile yellowtail
from the selected strata in the 1985-89 surveys. Again in 1989, the abundance estimates
of yellowtail derived from night catches were larger than those derived from day catches,
vith biomass estimates being about twice as high. Biomass estimates showed a large
increase from 1988 due to large numbers of 7 year old fish (1982 year-class) showing up
in catches in Stratum 352 in Div. 3@ and stratum 361 of Div. 3N. About 66% of catches of
this age group vere found in these two strata when compared to the other selected strata
(Table 22). Examination of catches on a set by set basis revealed that in Stratum 352,
one set contributed 19% of the overall numbers caught in that stratum and cne set in
gtratum 361 contributed 37% of the overall numbers caught in that stratum. These large
catches may have inflated the overall estimates of this year-class which previously has
shown to be weak in the time series of both the regular spring groundfish surveys and the
fall juvenile surveys (Brodie et al 1989).

Tables 23 and 24 contain information on the age compositions of the 1985-B9 juvenile
surveys from selected strata. In 1989 the overall average number per tow was twice that
of the 1988 estimate in selected strata, being greatly inflated by the 1985 year-class
showing up strongly at age 4 in the catches (Table 23). Estimates of ages 1 to 4 year
o0ld contributed 50% of the total abundance. Age-7+ yellowtail showed an increase from
1988 with the 1982 year-class contributing 23% of the estimate {Table 24). 1In 1989, the
1984 and 1985 year-classes were dominant, as was seen in the 1989 spring surveys

(Table 24, Fig. 5). As well, the 1989 juvenile survey indicated that the 1986 year-class
at age 3 also appears to be strong.

Assessment

The two Canadian and one USSR survey In 1989 showed an increase in abundance from 1988,

vith the 1990 Canadian groundfish survey showing a further slight increase, although the
population size is still at a relatively low level. The Canadian CPUE has been relatively
stable from 1986 to 1989, at a level similar to the lowest observed previously. The fact that

the 1989 CPUE did not decline was viewed as a positive indication, given that in the 1988

Lan acronym based on the names of researchers at DF0's Newfoundland Region who designed a
double (day and night) biomass stratified-random survey.
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assessment it was noted that "the prospects for the 1989 and 1990 fisheries, which should be
comprised mainly of the 1981-83 year-classes, are very poor." (NAFQ Sci. Coun. Rep. 1988,

p. 65). This is consistent with the data in the Canadian surveys, which showed the relative
strengths of the 1982-83 year-classes to be greater in both 1989 and 1990 than had been
estimated in 1987-88. The 1984 and 1985 year-classes still appeared to be stronger than the
three preceding poor ones, but did not appear to be as strong in 1990 compared to 1989.
Hovever, substantial numbers of yellowtail from these year-classes were taken in fisheries in
the Regulatory Area in 1988 and 1989. ’

The information from 1989 to 1990 in the RV survey and CPUE indices points to a slightly
more optimistic view of this stock in 1990 compared to the previous two assessments. Although
the stock is still at a relatively low level, there is improved recruitment from the 1984-85
year-classes, and the size of the 1982-83 year-classes appeared to be larger in 1989-90
compared to 1987-88. In 1988, a decrease in the TAC from 15,000 t to 5,000 t was advised,
based mainly on the mean estimate of abundance of age 5-7 yellowtail in the Canadian spring
surveys in 1987-88, which vere estimated to be about 30% of the mean at these ages from the
histeric data. Although the mean estimate of abundance at these ages increased by about 50%
in the 1989-90 surveys, this is not sufficient on its own to recommend a change in the current
TAC, given the variability inherent in surveys.

In retrospect, the rationale used in 1988 to derive the 5,000 t TAC may have lead to a
somevwhat pasgimistic view of the resource, given that CPUE data were not considered directly

in the caleulation and that the 1988 survey preduced the lovest estimates of the 1981-83
year-classes. Therefore, it was decided to use a modified approach in analyzing the indices
of abundance, in which the current levels of these indices were compared to the levels during
a period of relative stability in the stock.

From 1977 to 1984, the Canadian surveys showed a relatively stable index of abundance at
ages 5-7, averaging about 200 million fish. The CPUE index during these years also showed
little trend, and had a mean value of about 0,64, Catches were also relatively stable with
a mean of about 14,100 t. 1In the 1%87-90 surveys, the mean abundance at ages 5-7 was only 78
million, or 38% of the mean in the earlier period. However, the CPUE, which was stable from
1986 to 1989, had a mean value of about .51, which was abut B80% of the mean from 1977 to 1984.
It was considered that the CPUE, which was calculated only from the Canadian fleet, was likely
to represent an overestimate of total stock biomass in recent years because the smaller
portion of the stock outside 200 miles was not covered by this fishery. However, this alone
does not account for the difference in the ratios of the indices between the earlier and later
periods (38% in the surveys, 80X in the CPUE) and the reduction in stock abundance is more
likely to be somewhere between these values. Therefore, it was concluded that the abundance
of the stock was currently about 50% of the abundance in 1977-84, when an exploitation rate
vhich produced an average catch of 14,100 t did not result in trends in the indices of
abundance. Applying this level of exploitation to the current stock size implies that a catch
of about 7,000 t for 1991 would not be harmful to the stock in its present condition. This
corresponds to an exploltation rate of less than 15X of the mean biomass from the Canadian RV
surveys in 1988-90. :

The reduction of the TAC to 5,000 t in 1989 succeeded in restricting the catch, which was
less than half the value in 1987-88. If the current TAC of 5,000 t for 1990 has a similar
effect, there will have been a substantial reduction in catech from the level of about 30,000 t
in 1985-86.

This stock is no longer declining, although it is still at a relatively low level
compared to earlier years. The 1984-85 year-class sizes appeared to be larger than those of
the preceding 3 year-classes, and these 2 stronger year-classes will contribute to the
spawning stock in 1990-.91. The estimated increase in population size at ages 5-7 in 1989-90
over 1987-88 will not translate Into any long-term increases Iin population size or catch
beyond 1991, as yellowtall at ages 9+ usually comprise less than 5% on average of the
commercial and RV survey catches, i.e. have essentially disappeared from the fishery and
possibly the population.

The rationale for increasing the TAC to 7,000 t assumes an exploitation pattern at age’
gimilar to that observed in the earller period (1977-84) when ages 5-8 dominated the catch.
It was concluded that the population size at these ages is now higher than previously
estimated, and the fishery could sustain an increase in catch from these ages before they
virtually disappeared from the fishery after age 8. This does not account for the recent
shift in exploitation toward younger yellowtail in the Regulatory Area. This fishery will
continue to be difficult to manage if unregulated catches by non-member countries increase
from the low levels of 1988-89 to the levels estimated in 1985-86. The .
sitvuation is compounded by the fact that the effective mesh size being used by some fisheries
in the Regulatory Area appears to be much lower than the NAFO-ragulated minimum.
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Table 1.

Divisions 3LNO.

1989. An assessment of the yellowtail
89/68, Ser. No. N164B.

Nominal catches by country and TACs (tons) of yellovtail in NAFO

. South
Year Canada France USSR Koreaa 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
1568 4,180 14 9,146 - - 13,340
1969 10,494 1 5,207 - [3 15,708
1970 22,814 17 3,426 - 169 26,426
1971 24,206 49 13,087 - - 37,342
1972 26,939 i58 11,929 - a3 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 a75 - - - 15,466 15,000
1979 18,116 202 - - a3 18,351 18,000
1580 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 - 1,223 “b 10,473 19,000
1984 12,437 80 - 2,373 1,836b 16,735 17,000
1985 13,440 - - 4,278 11,245b 28,963 15,000
1986 14,168 77 - 2,049 13,882 30,176 15,000
1987 13,420 51 - 125 2,718b 16,314 15,000
1988° 10,614 - - 1,383d 4,166b 16,263 15,000
1989°¢ 5,007 1,000 1,551 7,558 5,000
1990 ‘ 5,000
3g5ee text for explanation of South Korean catches.
bIncludes some catches estimated from surveillance reports,
See Table 2.
“provisional. dEstimate.
Table 2. Breakdown of 1984-89 cateches from Table 1 listed as "other".
Year Spain Portugal Panama® usa Cayman Islands®  Other Total
1984 25 - 1,800 - - 11 1,836
1985 2,425 - 4,208 3,797 803 12 11,245
1984 366 5,521 4,044 2,221 1,728 2 13,882
1987b 1,183 - - 1,535 - 2,718
IQBBb 3,205 - - 861 - 100d 4,166
1989~ 1,126 .6 - 319 - 100 1,551

Mot reported to NAFO.

bp

rovigsional.

Catches estimated from surveillance reports.

“Includes some estimated catches.

dAssumed catch.
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Table 3. Breakdown of nominal catches {tons) of yellowtail by NAFO Div. 3L,

3N, and 30.

Year 3L N 30 UNK Total
1965 117 2,958 55 1,130
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
1570 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
19822 2,305 9,127 1,687 13,319
19832 2,552 6,966 925 10,473
198480 5,264 10,799 672 16,735
19353’1: 3,478 23,912 1,573 28,963
19862 3,053 25,475 1,648 10,176
19872 1,600 12,791 1,923 16,314
198831 D1¢ 2,126 12,421 1,716 16,263
198977 ¢ 861 4,977 1,720 7,558

8Includes estimated breakdown of unspecified flounder catches by

5. Korea.

bIncludes estimates of non-reported catch outside Canadian 200 mile
limit. These catches are attributed 90X%:

" ®provisional.

Table 4.

the multiplicative analysis of CPUE.

10X to Div. 3N:30.

Summary of actual Canadian catch (t) and effort (hrs) data used in

Div. 3L Piv. 3N -Div. 3@
Year Catch Effort Catch Effort Catch Effort
1965 - - 1374 1732 - -
1966 - - 1282 1699 104 160
1967 190 351 705 998 52 132
1968 1585 2428 524 648 104 183
1969 1103 1863 2110 3393 19 40
1970 4138 B295 8208 12875 72 166
1971 3030 6291 11066 17885 &0 154
1972 3031 7040 11218 17063 297 652
1973 1617 3206 18338 28083 1272 2226
1974 399 1329 13002 30222 624 2224
1975 1312 4385 10303 23882 1730 5274
1976 107 491 3673 10749 1106 3589
1977 847 2420 31563 7696 646 2324
1978 599 1917 7830 14769 865 2719
1979 a73 2606 11872 22214 526 . 1567
1980 568 1579 6878 10150 414 1020
1981 682 1725 9566 15120 174 345
1982 699 1802 4794 9013 92 321
1983 477 1247 4071 6925 54 [:1:]
1984 1890 4247 4861 10064 107 217
1985 830 1928 5804 9771 235 727
1986 624 1976 7819 16472 450 1567
1987 209 707 B157 17857 608 1933
1988 252 856 5254 11831 600 2148
1989 64 260 1386 3797 594 2057




Table 5.

REGRESSIOH OF MULTIPLICATIVE MDDEL

MULTIPLE R\ \pppinnnnss
MULTIPLE & SOUARED

0,786
0.587

[ EREX]

ANALYSTS OF VARIANCE

SOURCE OF SUMS OF MEAN
VARTATION oF SRUARES SGUARES
INTERCEFT 1 21431 2,143
REGRESSION 39 2.B45EQ 74298E72
TWPE | 2 404187 2,031E71
TYPE 2 22,3837 1.192€71
TYFE 3 11 4,4BRE7) 4,080E72
TTPE 4 2 1.099E0 4,577€72
RESIDUALS 94 2.001EQ 2,8B4E7]
TOTAL 734 2.627EL
REGRESSION COEFFICIENTS
CATEGORY CODE  VARINBLE  COEFFICIEHT  STP, ERROR
1 3125 INTERCEPT ¢.154 0,099
2 34
3 10
4 43
1 3114 1 ~0,293 .028
3124 2 ~0.227 0.031
2 32 3 70,187 0.025
35 4 ~0.189 0.029
3 1 b] ~0,217 0,076
2 b ~0.298 0,072
3 7 ~0.246 0,035
A4 8 70,277 0.044
3 g ~0.302 0,040
& 10 0,374 0,041
7 t1 “0.334 ¢.042
8 12 5,228 0.042
? 13 ~0,040 0,043
1 14 “0,097 0,047
i2 15 ~0.,208 0,056
4 66 16 0.039 0.126
87 17 ~0.070 6,128
48 18 “0.266 6,121
49 19 “0,380 0,114
70 20 “0,373 0,102
21 21 ~0.,403 0.100
72 22 “0.327 0.101
73 23 6,404 0.100
74 24 ~0.803 0.103
73 25 ~0,828 0.103
74 26 ~0.887 0410
77 27 ~0,703 0,104
78 28 ~0, 689 0.101
s 2 “0,433 0.101
80 30 “0,553 0,105
i1 3 ~0,535 0,104
82 32 0,649 0,109
B3 33 ~0.,488 0,108
84 34 “0,528 0.108
85 3] ~0,910 0,103
84 36 ~0.805 0,106
87 7 "0.780 0.104
88 38 “0.862 6.108
89 I9 ~0,832 0.118

- B -

F-YALUE

25,309
- 70,418
41.322
14.147
15,872

MO, 0BS,

Fasults of multiplicative analysis of Canadian CRFUE data,

CTYPE ) = COUNTRY-GEAR-TC
3114=CAN(NY, OTBY, TC4

31 24=CANCN) , 0782, TC4

3125=CAN(N), DTB2, TC5

TYPE 2 = DIVISION
32:3L,34=N, 35-30
TYPE 3 = NONTH
TYPE 4 = YEAR
 PREDICTED CATCH RATE
LN TRANSFDRM RETRANSFORMED
YEAR HEAN S.E, HEAN 3.£,
1965  0.1543  0.0097  1.163  0.114
1966 0.1930  0.0089  1.209  0.114
1967  0.0833  0.0097  1.084  0.106
1968 -0.1113  0.0068  0.893  0.074
1969 -0.2257  6.0053  0.797  0.058
{970 -0.2130  0.0026  0.803  0.041
1971 -0.2486  0.0024  0.780 . 0.038
1972 -0.3724  0.0023  0.688  (.033
1973 -0.24%  0.0022  0.786  0.036
1974  -0.64B2  0.0026  0.523  0.027
1975 -0.6733  0.0025  0.510  0.026
1976 -0.7330  0.0040  0.480  0.030
1977 -0.5485  0.0031 0,578  0.03?
1978 -0.5345  0.0025  0.586  0.079
1979 -0.4383  0.0024  0.508 - 0.030
1980 -0.3990  0.003¢  0.671  0.039
1981 -0.4006  0.0033  0.570  0.033
1987 -0.4942  0.0039  0.610  0.034
1383 -0.3333  0.0034  0.716 0.042
1984 -0.3735  0.0037  0.688 0,042
1985 -0.3553  0.0020  0.701  0.038
1985 -0.6509  0.0031 0,522  0.029
1987 -0.6252  0.0031  0.535  (.030
1988 -0.7074  0.0035  0.493  0.029
1389 -0.6977  0.0058  0.437 0,038
AVERAGE C.V. FOR THE RETRANSFORKED MEAN: 0,062

CATCH

EFFORT
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Table §. Samples used to calculate catch at age and average weights at age
for yellowtail in the Canadian fishery in Division 3LNO in 1989. HNumbers in
parentheses are the number of observations, and n is the number of samples.

_

Age-length key Length frequency Catch (t) Description
ALKQF2CN3L (31) LFOTAPRCN3L (427) 1 340 0T + Se.8., 3L, Jan-Jun
+ JUL (724) 2 280 " " Jul
. ALKOF3CN3L (164) AUG (679) 2 133 ) " " Aug
SEP (628) 1 108 " "  Sep-Dec
) 861
LFOTAPRCN3N (301) 1 9 " 3N, Jan-Apr
ALKQF2CN3N (227) MAY (1347) 3 717 " " May
JUN (457) 1 347. " " Jun
1073
ALKOF3CN3N (255) JUL (1514) 3 883 " " Jul-Aug
SEP (730) 2 168 " " Sep
1051
ALKOF3CN3N (255) 0CT {1096) 3 331 " " QOct-Dec
+
ALKOF4CN3N (88)
LFSCAPRCN32 {460) i 156 Se¢.§., 32, Jan-Jun
ALKOF2CN3g (163) OTAPRCN3g (360) 1 7 orf, " Jan-Apr
' MAY (312) 1 335 " " May
JUN (842) 2 503 " " Jun .
1001
ALKOF3CN32 (156) JUL (1120) 3 487 Sc.§ + OT, " Jul
- AUG (406) 1 203 " " Aug-Dec
690

Total Canadian catch = 5007 t

Table 7. Catch at age (0003 and mean weiaghts at age kgl of vellowtail
in the Canadian fishery in 1383 in Div., 30LNO.
o AVERAGE ZATCH
AGE WETEHT CEMGTH™ HERRN S0 ERR. [
* o 0,218 30. 083 13T YIRS .13
* 6 03218 33.582 286 &2.85 0.06
7 0,433 36.871 3378 140,38 Q.04
8 Q. 586 40.088 4150 135.91 0.03
* 3 0. 867 44,347 541 a4z, 22 0. 09
*#10 1.370 51.356 16 4,53 Q.28

Table Ba. Comparison of yellowtail catch at age (*000) from the Canadian,
Spanish, and USA fisheries in Div. 3LNO in 1989,

Canada UsA Spain

Age Catch X - Catch X Catch 4
1 1 0.01
2 198 1.6
3 1,448 11.7
4 6,635 53.4
5 131 1.3 29 4.0 3,163 25.5
6 986 10.1 273 37.7 850 6.8
7 3,978 40.6 290 40,0 95 0.8
8 4,150 42.3 113 15.6 27 0.2
9 341 5.5 19 2.6 7 0.06
10 16 0.2 1 0.1

Total 9,802 725 12,424

Catch (t) 5,007 319 - 1,126




Table 9a.

io -~

Table 8b. Comparison of yellowtail mean
welghts at age (kg) from the Canadian,
Spanish, and USA fisheries in Div. 3LNO in
The bottom row (5.0.P.) indicates the
sum of the catch numbers at age times mean
weights at age.

1989.

Age Canada Usa Spain
1 .006
2 .015
3 .034
4 .073
5 .218 .236 .151
6 .318 .an .229
7 W439 447 J404
B8 .586 .679 “.726
9 .Be7 .965 1.033
10 1.370 1.282

Catch (t) 5007 319 1126

5.0.P. (1) 5011 316 1274

Comparison of yellowtail catch at age ('000) from the Canadian

fishery in Div. 3LNO from 1986 to 1989 (1986-B8 from last year’s assessment).

1989

1986 1987 1948

Age Catch b4 Catch X Catch k4 Catch X
3 1 1 0.01.
4 4 0.01 3 0.01 85 0.4
5 813 2.9 471 1.8 546 2.8 131 1.3
[ 4,210 15.1 5,055 1.0 2,877 14.8 986 10.1
7 13,007  46.5 10,935  41.0 7,365 37.8 3,978 40.6
) 8,088 28.9 8,437 31.7 7,322 37.6 4,150 42.3
9 1,650 5.9 1,609 6.0 1,226 6.3 541 5.5
10 186 0.7 107 0.4 66 0.3 16 0.2
11 1 1 0.01

Total 27,959 26,618 19,489 9,802

Catch (t) 14,155 13,144 10,544 5,007

Table 9b. Comparison of yellowtail average
weights at age (kg) from the Canadian
fishery in Div. 3LNO from 1986 to 1988.

Age 1986 1987 1988 1989
3 - - .11 -
4 .09 .15 .18 -
3 .26 .22 .25 .22
6 .36 .33 .33 .32
7 'y 45 .45 44
8 62 .61 62 .59
9 .B4 .84 .92 .87
10 1.03 1.21 1.28 1.37
11 1.26 1.67 1.50 -
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1968

1969

80
gk
15033
12076
3150
326

- 11

TARLE J0. CATCH (000) OF YELLOWYAIL AT ARES 4-10 FROH t968-89

1984

1985

1986

1970 1971 f972 1973 1974 1WS A6 U377 [978 1979 1980 19D 1382 133
W1 169 193 M 1375 955 409 391 B9I 06l 1142 35 i 25
276 1534 10128 21260 19800 11240 2529 321 3H 4783 510 5677 (501 208
1939 30365 22502 23709 18100 20931 7650 6BSI 10979 §3067 B8 BIO1 5244 67N
0615 22017 %16 17051 10200 12737 531 733 L1020 14284 193 9331 €N THG2
4557 SEGY 0553 4713 2400 2536 953 4078 3BT0 430 1519 4361 7591 3932
§10 215 4206 B2 8% IR M M3 MO 73 24 36 2184 6
0 M5 116 300 10 28 15 w3 M 109 W 2 307 25
48606 6D431 69858 7165) SIEST 4794 16991 24584 30366 N7 23625 31250 25039 2U2h4
4995 68762 67915 E7917 52480 47813 16382 23193 2BJS 17956 22463 28005 25728 21239
15609 GOT4B 57787 46637 32680 36599 14051 19992 26220 T3 (7353 22928 24227 19158
25850 30393 9285 22928 14580 1S66R 6400 13131 (5242 20106 8970 37 18393 12366
TABLE 1. CATCH {PCT} OF YELLONTAIL AT AGES 4-10 FROM 1958-9,
AGE L 3681363 1970 1971 1972 1973 19M4 1S A6 1907 (978 (909
b e S
019 0.2 0% 02 28 52 26 20 24 &7 2.3 27
S0 2.8 B9 57 CHLO 145 297 36.8 23.0 149 130 120 1.3
B0 4L 405 40.8 444 32,2 3.0 336 429 5.0 2.9 359 3.5
70 30.6 35.8 424 323 2.8 2.8 20.8 26.0 3.6 2.8 3.1 36.6
Bt 48 93 94 86 150 66 A5 5.2 5.6 166 12.7 127
90 02 1.0 L2 LI BO L2 LB 0B 0.4 5B L0 20
000 0.0 Ot 0L 04 L6 04 0.2 60 01 L2 01 0.3
AGE ¢ 1980 1981 1382 1982 1984 1983 198 1987 1968 1989
O SO O ST
40 48 104 04 01 0.3 0.2 0.9 0.0 30.3 3.5
50267 162 5.8 9.8 43 37 47 2.9 19.8 194
C B 135 262 203 3L9 305 2.2 200 206 123 9.3
700 030.5 3.0 M4 300 41 464 420 40.3 186 15,1
B! B 140 23.4 185 1LB 195 204 290 162 M7
90 63 L1 85 26 0.8 27 46 57 26 L3
100 61 81 L2 00 6.0 0.3 0.4 04 G108
TABLE 12, MEAN MELGHTS (K5) OF YELLOWTAIL AT ASES 4-10 FROM 1368-89,
AGE ! 1968 1363 190 1971 192 1973 1914 1975 1976 1977 1976 (979 1580
e o e e e e mmm e nAm e e ————————
400247 04T 0247 0.247 0247 0241 0.200 0184 0.200 0.204 0,249 0.178 0.271
51 0.305 0.305 £.395 0,305 0,305 0305 0.300 0.238 0.3229.324 0.315 0,278 0.274
§ 1 0,455 0.456 0456 0.456 0.456 0455 0.452 0.450 0.485 0.909 '0.430 0.378 0,433
70 0610 0610 0,510 0.610 0.610 0.610 0.600 0.563 0.6 0.337 0.357 0.504 0.635
B 10725 0.725 0.725 0725 0.5 0.725 0.725 0.743 0.614 0.848 0.740 0,568 0.750
T L 0.842 0.842 0,842 0.842 0.847 0.847 0.847 0.953 1,030 0.909 0,981 0.787 0.927
160 1030 1030 L030 1.030 1030 1030 1020 1110 1.200 0,905 1.240 0.755 1.220
AGE 11981 1982 1583 1984 1985 1936 1987 1308 (989
e S L S TR TR ¢
§ 0 0.220 0.225 0.138 0134 0.018 0.092 6,135 0,687 0.073
50 0.00B 0.777 0.31) 0269 0.247 0.188 0.194 0.123 0.1
B 0.343 0.123 0.40L 0.368 0.3% 0.301 0.367 0.273 0.256
100 0.4% 00464 0.507 0483 0.433 0.456 0.444 0.436 0.438
B 0,661 0,648 0.652 0.674 0.539 0.516 0.607 0.618 0.330
9 @ 0,909 0.633 0.303 L.600 L.000 0.B63 0.B4¢ 6.918 0.974
101 1L1% 1,260 1260 1170 1,310 1,070 L.210 1,270 1.355
TABLE 13. CATCH BIOMASS (1) GF YELLOWIAIL AT AGES d-10 FRON 1968-83.
RBE L1988 9691900 1971 19727 1973 1974 175 1976 1977 1976 - 1979 1980
e e e e e —mm e ——————
40 2 0 35 42 80 w2 5 %6 82 190 (17 187 309
510183 W3 BT 138 3083 G40 5940 3350 BIE 1040 1(S1 1330 140%
6 1 3632 €25 047 11846 JOZEL CIOLI BISI 19 JTIB 2002 4721 491 4133
ToLo538 236 19I5 1391 11844 10402 620 7247 197 3300 £143 7IM 457
Bt 1030 2380 3304 4285 TSI 3417 174D IBS4 76 2643 264 130 (139
3040 14 SH B2 3% 726 M6 355 76 LES3 304 KoB 208
LI L < I L S O I I
41 14380 17754 26391 35937 30009 33078 23705 22456 B7B1 12104 15397 17548 (1800
AGE 1 1981 1982 1983 196 1995 198 1987 1908 1989
e S, e e e m——————
€0 M0 s Y w13 5% | 1383 B
50 M4 M6 peE IS 525 097 177 1278 800
60 88 s M 433 33 41 w: %62 M0
700 4356 4130 3386 701313086 12503 5557 4261 1342
B i 2683 4313 2864 2630 78 B587 3592 5257 234)
901 34 E%3 4y 115 519 132 L sop
o3 W 3 13 23 W 18 B¥on
e e e e e e e e
4 (323 2736 29335 15200 1571 74%4

13359 13565 10475
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Table 14. Mean waight of yellowtail per 30 minute tow, by stratus, from tessarch vssssl surve
in Divieion 3L. HRumbers in parentheses are the number of successful tows in sach stratum.

Year-Trip
No. of 1971 1972 1973 1974 1975 1976 1977 1978 1379
Dapth trawlable ATC ATC ATC ATC ATC ATC ATC ATC ATC
{fm} Stratum units 187 199 209-9 222 233 245-6  262-3  276-7 289-3l
51-100 328 114,023 - - - - - - 6.6¢3) - 0.0(5)
si-too 341 118,151 - - 0.0(3) - - - 6.114) 0.1(4) 0.0{6)
s1-100 342 43,913 - - - - - - 0.002) 0.0{2) 0.0(4)
si-100 343 33,409 - - - - - - 0.0(2) 0.0(3) 0.0(4}
101-1%¢ 144 113,145 - - - - - 0.0(4) D0.0(4) 0.0¢4} 0.0(2}
. 181-200 345 107,492 - - - - - 0.0(4) 0.0(4) 0.0(2] 0.0(4)
151.200 346 64,931 - - - - 0.0(2) 0.0(2) 0.0(3) - 0.0(14)
101-150 347 73,788 0.0(2) - - 0.0(2) 0.0(2) 0.0(3) 0.0(3) 0.0(4] 0.0(4)
51-100 348 159,136  ©0.6¢3) 0.0(3] - 0.0(6} 0.0(4) -0.0(6) 0.0{K) O0.0(6). 0.0(5} '
51-100 349 158,686 4.8{3) 0.0(4) - 0.0(4) 0.0(2) 0.2(3) 0.0{£) 0.0(6) 0.0(7}
31-50 350 155,458 32.2{3} 2.3(2) 0.0{4) 0.2(3) 0.0(3) 0.2{4) 3.8{4) 1.5{6} 1.1(9}
31-50 363 133,614 119.8(3) 21.3(3) 12.5{4) 0.5(4) 1.003) 2.5{4) 27.4{5) 6.3{5) 22.3(8}
51-100 364 211,456 13.7(4} 0.0(3) - 0.0(4) 0.042) 0.0¢{3) 0.2(7) 0.1{6) 0.1(8}
51-100 365 78,142 0.0(3) 0.0{2) -~ 0.0{3) 9.0{2) 0.0(3) 0.0(3) 0.0{2) 0.0(4}
101-150 366 104,63%  0.0(3) - - 6.0(3) 0.0(4) 0.0(4) 0.0(4) - 0.0(4}
151-260 368 25,071 0.0(2) - - 6.0(2) 0.0{2} 0.0{3) 0.0(3} =~ 0.0(4}
101-150 369 72,137 0.0(3) - - 0.0(3) 0.0(3) 0.0(4) 0.0{3) 0.0(2} 0.0(4] o
51-100 370 99,085  1.4(2) 0.3(3} - 0.9¢{3} 0.0(3} 0.0(3) 0,5(3} 0.2(3) 0.0(4)
31-50 371 84,147 88.5(3) 6.4(2) - 9.0{3) - - 1.4(3) 0.3(3) 0.5(3)
31-80 372 184,658 135.3(4) 28.1(3) 39.6(3) 7.1(3} 7.6(3) 44.2(3) 32.1(6) 20.5(7) 24.3(8)
31-50 384 84,072 B6.0(3) 3.0(2) 2.3{3) 0.6(3) — - 7.002) 0.0(3) 1.5(4)
51-100 2385 176,851  0.0(4} 0.0(4] 9.2{3) 0.0(2) 0.0(4) 0.0{2) 0.0{6) ©.0{&} o.0(7)
101-150 38§ 71,788 0.0(2) - - 0.0(3) 0.0(3) 0.012) 0.0{3) 0.0{3) 0.0(4)
151-200 387 53,896 0.0(3) - - 0.0t3) 0.0{2) 0.0¢(3) 0.0¢{2) 0.0{3) 0.0{4}
151-200 388 27,098  0.0(2) - 0.0(2) 0.0(3) 0.0{2) 0.0(2} 0.0{2) 0.0(2} 0.0{3}
101-150 389 §1,628 0.0(3) 0.0{2) 0.0(2) ©.0(3) 0.0(2) 0.0(2} 0.0¢(3) 0.0¢3) 0.0(4}
51-100 350 111,170  ©,3{3) 0.0(3} 0.0(3) 0,0{3} 0.0(3} - 0.0(2} 0.0(4) 0.0(5)
101-150 391 21,168 - 0.0(2) D0.0{2) 0.0¢3} 0.0(2] - 0.0(2} 0.0(2) 0.0(d)
151-200 392 10,884 - - 0.0(3) 0.0{4} 0,0(2) - 0.0(2) 0.0(3) 0.0(2)
201-300 728 13,862 - - - - - - - - -
301-400 730 12,761 - - - - _ _ - _ -
201-300 731 16,216 - - - _ - _ . - -
301-400 732 17,340 - - - - - - - - -
201-300 732 35,130 - - - _ - - - _ _
301-400 734 17,115 - - - - - - - _ -
201-300 735 20,417 - - - - - - - - -
301-400 738 13,136 - - - - - _ _ _ -
Blomass ('000 t) 64.5 9.2 9.2 1.4 1.5 a.5 11.0 4.9 7.8
Year-Trip
1980 1981 1982 1984 1985 1986 1987 1988 1989 190"
Depth ATC ATC ATC ATC AN WT wT wT wWT wT
(fm) Stretum 363-5 317-9  327-%  27-28 28-30 4 59,60 70,71 92,8 96
51-100 328 - 0.0(2) D.0(3) 0.0(2) ©0.0(4) 0.0(9) 0.0(7) 0.0(2} 0.0(8)
51-100 341  0.0(6) 0.0(2) 0.0{5) 0.0(4) 0.01{9) 0.0({%) 0.1(6) D0.0(6) 0.0(8)
51-100 342 0.0(4) - 6,003} 0.0(4) 0.0(3} 0.0(3) ©0.2(2} ©.042) 0.1{(3)
si-100 343 0.0(4) 0.0(2) 0.0(4) -~ 0.003}  0.0(d) 0.003) 6.0()) 0.0(3)
10t-180 344 9.012)  0.0(3} 0,0(4) - 0.0(5} 0.0(8) D.0(4) 0.0(6) 0.0(7}
181-200 345 0.0(S) 0.0(4} 0.0(4) - 0.0(5] 0.0(7) 0.0{4) b.0{8) 0.0{9}
151-200 346  0.0{3) 0.0(3} 0.0(1) - 0.0(2) . 0.0(5) 0.0{5) 0.014) 0.0(4}
101-150 347  0.0{5) 0.0(4} o0.0(2) - 0.0(5) 0.6{5) 0.0{3) 0.0{5} 0.0{6}
51.100 348  0.0{7) 0.0(7} 0.0{4) - 0.0(18) 0.0{12) . 0.1(8} ©0.0¢11) 0.0(9)
51-100 345 . 0.0{9) 0.0(4) 0.0{6) 0.2¢6) o©.1(14) 1.3{14) O.E(LL) 0.1(8) O0.0(1l1}
31-50 350 1.1(20} ©0.3(3) 0.6(7} 1.5(6) 3.7{12} 2.3(11} 0.6(11} 1.6(8) O0.6(11)
31-50 363 39.3(5)  3.0(3) 30.4(5} 28.2(5) 15.2{B} B8.3(10] 7.6(9) 4.9(7) 1.5(9}
51-100 364  0.4(6] 0.0(3) 0.0(6} 0.6(5) 0.0¢LT} 0.0{17) 0.0(15) 0.0(10) 0.0(1€)
51-100 365  0.0(4) D0.0(Z} 0.0(3) - 0.0(7}  0.0(5) 0.0{5) 0.0{4) 0.0(6)
101-150 366  0.0(4) 0.0{3} 0.0(5] - 0.0(6) ©0.0(B) ©0.0{7) 0.0{6) 0.0(8)
151-200 368  0.0{2) 0.0(2} 0,0(2) - 0.0(2)  0.0(2) 0.0(3) 0.0¢2) 0.0(3}
-101-156 365  0.0¢3) 0.0(2) 0.0{2) - 0.0(5) 0.0¢(6) 0.0¢5) 0.0¢(d) 0.0(6}
51-100 370 0.6¢3) 0.0(2) 0.0{2) - ¢.0(8) 0.0(8) 0.0{7) 06.0(5) 0.0(8)
3150 391 80.5(3) 0.0(2) 1.1{4) - 0.4(7)  ©0.3{6) ©.0(7) ©.1(5) D0.1(6)
31-50 372 25.0(6) 13.3(4}) 19.8(6} 59.4(5) 56.5(12) 36.3(14) 13.9{13} 7.0{11) 12.7(13)
31-50 384 0.0(2) 0.4(2} 10.3(2) - 4.6(6)  1.6(6) 1.1{7) 0.2(5) 0.1(6}
51-100 385  0.0{&) 0.0(3} 0.0(3) - 0.0(15) 0.0{13) 0.0(1L) 0.0(10)} 0.0(12}
101-150 386  0.0{3) 0.0(2} 0.0(3) -~ 0.0(5) 0.0(6) 0.0{5) 0.06¢d) 0.0(6)
151-200 387  0.0(2) 0.0(2] 0.0{3) - #.0(6) 0.0(4) 0.0(4) G.0(4) 0.0(5)
151-200 38%  0.0t2) 0.0(2) 0.0{2) - 0.0(2)  0.0(2) ©.0(2) ©.8(2) 0.0{3)
101150  38%  0.0(3) 0.9(2) 0.0(2] - 0.0(5) 0.0(5) ©0.0(6) ©.0¢{3) 0.0{5)
S1-100 390  0.3(3) 0.0{2) 0.8(4) - 0.3(9) ©.0(8) 0.0¢{7} 0.0{5} 0.0(8)
101-150 391 .02} 0.0{2} 0.0(Z) - 0-.0(2)  ©0.0{2} 0.0(2} 0.0(2} 0.0(3)
151-200 382  6.0(2) 0.0(2) 0.0{2) - 0.0(2) 0.0¢2) 0.2(2) 0.0(2) 0.0(3)
201~300 725 = - - - 6.0(2) - - -
301-400 730 . - - - - 0.0(2) - - -
201-300 731 - - - - 0.0(2} - - -
j01-400 732 - - - - 0.0(2) = - _
201-300 73% - - - - 0.0(1) - - _
301400 734 - - - - 0.042}) - - -
201-300 735 - 0.0(2) - - 0.002) - - -
301-400 736 - - - - 0.0(2] = -
Biomass ('000 t) 10.2 2.9 8.9 15.1  131.5 8.5 3.8 2.2 2.7 1.4

“Preliminary analyeis.



mable 15, Mean weight of yellowtail per 30 minute tow, by stratum, ftom ressarch vesssl surveys in Division 3IN. Hupbers in
parentheses .are the number of successful sets in each stratum. The stratified mean waight per tow and the biom

are given st the bottom of ths table.
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1
ans sstimates

tear-Trip
NHo. of
Depth trawlable 1371 1872 1973 1974 1975 1976 1977 1974 1379
(¢m]  Stratua units  ATC 187 ATC 199  ATC 207-9  ATC 222 ATC 233 AIC 245-6 ATC 262-3 KTC 276-7 ATC 283-91
151-200 157 2,317 - - 0.0(2} - - - 0.0(2) - 6.0(3)
10%-150 358 16,899 - 0.0{4) 0.0(3} - - - 0.0(2) - 0.0¢2)
51-100 is9 31,620 - 0.0(3) 0.0(3) - - 0.0(3) B.0(2) - 0.0(4)
31-549 360 224,717 - 58.3{4) - - 12,5(4)  128.61{4) 55.9(4) 43.5(4)  27.6(9)
31-59 361 139,171 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)
31-50 362 189,267 140.2{2) 132.8(4) 22.1(5) 38,9104} 33.3(3) 44.1(5) 62.4(5) 28.8(4)  40.3(12)
31-50 373 189,267  73.6{4) 135.1(4) 26.704) 24.2(4) - 23.3(5) 74.5¢4) 50.5(5)  22.1(11)
31-50 374 69,924  67.8(2) 42.4(2)  115.4{4) 16-1(2) £2.1(2) - 22.443) 21.0t3)  24.8(4)
G0 375 119,644  60.0(23) £5.0(3) 121.9(3) 94.5(3) 50,343 - 62.7(4) 30.6(5) 66.1(5).
pe<l] 376 112,584 - 45.4(2) 10.3(3) - 82.1¢2) 126.4(3) 18.3(3) 4.6(2)  B86.4(4)
51-100 313 7,511 - 6.0(2) 0.042) 0.0(3) 0.0¢2) - 0.0¢2} 9.0(2) 0.0(3)
101-150 378 10,440 0.012) 0.0(2) 0.0({2) 0.2(3) - - 0.0(2) 1.4(2) 0.0(3)
151-200 379 7,961 - - 0.0(2) 6.0{3) - - 0.0(2) 0.3(2) 0.0(3)
151-200 380 8,712 - 0.0(2} 0.0(3) 0.0(2} - - 0.0(2) - 0.0(2)
101-150 381 13,669 0.0(4} 0.5(4} 0.0(3} 0.00(4) 0.042) - 2.0(2) 0.0¢3) 0.40¢3)
51-10¢ 382 48,594 D.0t3) 0.0(4) 0.0¢3) 0.0(3) - 0.0 0.0(3) 8.0(3) 8.0(3)
31-50 183 50,621  18.6(2) 1.3(2) 0.1(2) 0.0(2) - 0.0(3) 2.1(3) 2.0{2) 0.0{3)
201-300 123 - - - - - - - - - -
ipl-400 bl - - - - - - - - ~ -
201-300 725 - - - - - - - - - -
301-4900 726 - - - - - - - - - -
201-300 727 - - - - - - - - - -
302-400 728 - - - - - - - - - -
Mean [no. mets) 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(282})
Biomass (/000 t) 59.7 96.6 4.0 45.4 46.8 1.6 76.2 47.8 50.2
Year-Trip
Dapth 1880 1981 1982 1984 1985 1946 1987 1988 1989 1990*
(£m) Stratum  ATC 303-5 ATC 317-9  ATC 327-9  ATC 27-28 WT 29 ATC 245-6 WT 58-60 wT 70 wr B2 WT 95-96
151-200 357 0.0(3) 9.0(2} 0.0¢2) 0.8(2) 0.0(2) 0.0(2} - 0.0(2) 0.,0¢2)
101-150 358 0.0(3} 0.3(3} 0.9¢3) 0.0(2} 0.0{2) 0.0(2} 0.0(2) 0.0{2) 0.0{2)
51-100 359 0.0{4) 0.0(3}) 0.0¢{3) 0.0(2) 0.0{2) 0.0(2) 0.0(2) 0.012) 0.0(2)
11-50 160 838011 18.41(6) 6.1 142.1(T) 54.0(16) 14.1(13) $.2(15) 2.4(12)  30.9(15)
11-50 361 128.4(T) - 118.9(6) 139.9¢5) £7.807) 44.1116) 73.808) 88.7(T) 46.6(10)
31-50 362 53.6¢11)  104.2¢(5) " 47.218) 95.1¢7) 35.6(11) 73.2(14) 47.8(13)  43.3(10) 30.5(13)
31-50 373 49,1¢8) 58.4(5) 23.7(5) §3.5(7) 12.0(9} 17.9(4) 23.1(13)  23.8(10)  £4.8(13}
31-50 34 39.0¢3) 11.713) 19.1(14) 35.5(3) 25.3(4) S 11.6(6) 5.7(5) 2.3(5) 0.1(5)
16 375 57.8(4) 69.3(4) 61.1(5}) 176.1(5) 97.8(3) 231.7(8) 142.8(8) 68.1(6) 23.2(8)
30 376 125.3(3) 74.3(4) 63.007) 32.51(4) 78.5(7) 83.2(90 59.41{8) 4.3(6) 72.6¢8)
55100 177 T 0.0 6.0(3) 0.0(2) 0.0(2) 0.0(2) 0.042) 0.0{2) L 0.5¢(2) 0.0(2)
10£-150 378 0.0{2) 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.012) 9.0(2) 0.012)
151-200 179 o.0(3) 0.0()) 0.0} 6.0(2) T a.0(n) 0.0(3) 0.0{2) a.94{2) 0.0{2}
151-200 k2 1] 0.0{3} G.0(3) - 0.0{2) g.0(2) 0.0(3) 0.0{2) 0.0(2) 0.3{2)
101-150 381 0.5{4) 2.0(3) 0.0(2) 0.0(2) 0.0(2) 0.0(3) 0.0{2) 8.04{2) 0.0(2)
51-100 382 0.0{4) 0.0(2) 0.0(2) 0.0¢3) 0.0(4) 0.0(4} 0.0(3) 0.042) 0.0(3)
31-50 383 0.514) 1.3(3)  10.0(2) 1.8(3) 0.0¢3) 0.0(4) 0.1(3) 0.0{2) 0.0(3)
201-300 723 - - - - - - - -
301-400 724 - - - -~ - - - -
201-300 725 - - - - - - - -
101-400 726 - - - - - - - _
201-300 727 - - - - - - - -
301-400 128 - - - - - - - -
Mean (No. sets) 63,6(81) §31.0(54) 43.8(60) 83.5(60)  45.3(85) 51,9101} 40.2(91)  27.5{77)  26.5(94) -(85)
Biomass (’000 t} 19,1 70.1 54.4 104.6 56.7 65.0 49.9 34.4 33.3 42.6

‘Prelininnry analysis’
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Table 17. Comparison of yellovtéil biomass (000 t) from different strata in
Division 3N from surveys in 1984-90.

3602

376
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Total
360437

6

Total all
other strata
in Div.

Total 3N

1984
1985
1986
1987
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Table 19a. Age composition of yellowtail flounder in Division 3N inside and outside (strata 360 and 376)
200-mile limit, expressed as a percent of total abundance {millions} from research vessel surveys in 1989
and 1990. ‘

Juvenile-1989 ' ' . : spring 1990

Total Qutside Inside Total Qutside . Inside
Age abundance  Abundance b4 Abundance X abundance  Abundance b4 Abundance 4
1 4.1 2.6 63.4 1.5 36.6 0 0 0 0 0
2 18.2 11.5 63.3 6.7 36.7 0 0 0 0 0
3 42.1 33.5 79.6 8.4 20.4 0.7 0.4 57.1 0.3 42.9
4 135.3 118.8 87.8 16.5 12.2 7.0 4.9 70.0 2.1 30.0
5 65.9 53.9 81.8 12.0 18.2 19.2 13.0 67.7 6.1 32.3
6 38.2 24.9 65.2 13.3 34.8 24.1 8.8 36.5 15.3 63.5
7 40.6 12.8 31.5 27.8 68.5 27.5 1.8 15.3 25.7 84.7
8 20.8 4.5 21.6 16.2 78.4 23.2 0.4 1.7 22.8 98.3
9 2.7 0.5 18.5 2.2 81.5 3.6 0 0 3.6 100
10 0 0 - 4] 0.3 0 0 0.3- 100
Total 367.9 263.0 104.6 105.7 29.2 76.2

Table 19b, Comparison of age composition of yellowtail flounder in NAFO Division 3N inside and outside
(strata 360 and 376) the 200-mile limit derived from research surveys in 1989-90, and the Canadian and
Spanish fisheries in 1989 (abundance and catch are in millions of fish).

Juvenile Survey - 1989 Spring - 1990 * Canadian Spanish
Qutside Ingide Outside Inside fishery - 1989 fishery - 1989
Age Abundance X  Abundance X Abundance % Abundance 4 Catch X .Catch b4
1 2.6 1.0 1.5 1.4 0 a 0 0 0 0 0 0
2 11.5 4.4 6.7 6.4 0 0 0 0 0 0. 0.1 0.8
3 33.5 12.7 8.4 8.0 0.4 1.4 0.3 0.4 0 0 1.5 12.2
4 118.8 45,2 16.5 15.8 4.9 16.8 2.1 2.8 0 ] 6.6 53.7
5 53.9- 0.5 12.0 11.5 13.0 44.5 6.1 8.0 0.1 1.0 3.2 26.0
6 24.9 9.5 13.3 12.7 8.8 30.1 15.3 20.1 1.0 10.3 0.9 7.3
7 12.8 4.9 27.8 26.6 1.8 6.2 25.7 33.7 3.9 40.2 0 o
8 4.5 1.7 16.2 15.5 0.4 1.4 22.8 29.9 4.2 43.3 -0 0
9 0.5 0.2 2.2 2.1 0 0 3.6 4.7 0.5 5.2 0 0
10 o 0 0 0 0 0 0.3 0.4 0 0 0
Total 263.0 104.6 29.2 76.2 9.7 12.3

Table 20. A comparison of average numbers and weights of yellowtail per
30-minute set for Div. 3LNO from juvenile surveys in 1985-89.

Div. Stratum Category 1985 1986 1987 1988 1989
ag 330 No. of sets - - - 2 7
Av. no./set 10.99 6.87
Av, wt./set _ 5.50 3.54.
ki3 331 No. of sets - - - 2 2
Av. no./set 0.50 12.50
Av. wt./set 0.25 7.73
g 340 No. of sets - - - "3 6
Av. no./set 7.59 33.50
Av. wt./set - 2.85 15.33
v 338 No. of sets - 3 - 6 6
-Av. no./set 86.67 18.99 48.50
Av. wt./set 41.17 9.58 20.12
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Table 20 (Cont‘d.).

Div. Stratum Category 1985 1986 1987 1588 1989

- 3L 350 No. of sets 5 6 - 5 8
Av. no./set 59.00 7.83 37.97 0.88
Av. wt./set 25.50 3.58 3.70 0.4%9

k) 351 No. of sets 3 9 - 7 8
Av. no./set 166.00 175.78 85.93 69.38
Av. wt./set 63.67 66.00 28.68  29.31

@ 352 No. of sets - 13 12, 1 14
Av. no./set 210.77 134 164.78  206.93
Av. wt./set 13.68 65.35 58.81 77.43

38 353 No. of sets - 5 - 4 3
: Av, no./set 118.00 19.24 21.67
¢ Av. wt./set 68.75 9.19 10.33

3N 360 No. of sets 3 14 19 20 19
Av. no./set 57.67  259.14 192.22 112.51 373.03
Av. wt./set 26.83 19.96 12.75 22.73 46,28

3N 3el No. of sets 6 8 8 6 9

Av. no./set 99.83  188.50 399.94  162.38  286.33
_Av. wt./set 33.58 61.78 174.37 62.29 107.86

N 362 No. of sets 9 7 2 6 8
Av. no./set 166.89 109.14 38.00  129.29 103.13
Av. vt./set 59.50 43,14 16.75 57.64 45.31
L 363 No. of sets 5 5 - 6 7
Av. no./set 53.80 48.89 42.47 13.71
Av. wt./set . 21.00 22.77 19.65 7.54
aL 37 No. of sets 4 - - 5 4
Av. no./set 2.25 1.20 6.50
Av. wt./set 1.88 0.70 3.70
L 372 No. of sets 9 8 - B 8
Av. no./set 93.06 " 101.00 64.83 41.00
Av. wt./set 39.49 48.13 34.31 20.21
3N 373 No. of sets 10 7 - 8 8
Av. no./set 160.80 112.93 29.85 32.25
Av. wt./set 75.60 49.60 15.74 15.38
3N 374 No. of sets 4 4 - 4 3
Av. no./set 16.00 12.00 5.25 0.33
Av. wt./set 7.50 6.38 3.63 0.17
3N - 375 No. of sets 7 5 7 9 8

Av. no./set 228,29 236.65 407.26  146.44 184,88
Av. wt./set 104.14 115.19 43.22 25.67 88.88

3N 376 No. of sets 2 4 10 12 9
Av. no./set 148.50 325.75 1015.22 363.72  916.22
Av. wt./set  47.75 150.46 58.55  38.79  160.04

N 383 No. of sets 4 - - 4 3
Av. no./set 0.00 2.00 0.00
Av. wt./set 0.00 0.32 0.00
3L 384 No. of sets 4 - - 5 4
Av. no./set 35.25 1.00 .25
Av. vwt./set 22.88 0.18 0.13
3L 328 No. of sets 3
Av. no./set 0.00
Av. wt./set 0.00
39 329 No. of sets 4
Av. no./set 0.00 |
Av. wt./set 0.00



Table 20 (Contrd.).
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Div. Stratum Category 1985 1986 1987 1988 1589
38 332 No. of sets 4
Av. no./set 6.50
Av. wt./set -0.00
3a 337 No. of sets )
Av. no./set 0.00
Av. vwt./set 0.00
39 339 No. of sets 2
Av. no./set 0.00
Av. wt./set 0.00
3L 34 No. of sets 4
Av. no./set 0.00
Av._wt./set 0.00
3L 342 No. of sets 2 A
Av. no./set 0.00
Av. wt./set 0.00
L 343 No. of sets 2
Av. no./set 0.00
Av. wt./set 0.00
iL 348 No. of sets 7
Av. no./set 0.00
Av. wt./set 0.00
L 349 No. of sets 5
Av. no./set 0.00
Av. vt./set (.00
32 354 No. of sets 2
Av. no./set 0.00
Av. wt./set 0.00
N 359 No. of sets 2
Av. no./set 0.00
Av. wt./set 0.00
3L 364 No. of sets 11
Av. no./set 0.00
Av. wt./set 0.00
3L 365 No. of sets 4 N
* Av. no./fset 0.00
Av., wt./set 0.00
3L 370 No. of sets [
Av, no.set 0.00
Av. wt./set 0.00
3L 382 No. of sets 2
Av. ho./set 0.00
Av. vwt./set 0.00
3L 385 No. of sets 5
Av. no./set 0.00
Av. wt./set 0.00
3L 390 No. of sets 4
: Av. no./set 0.00
Av. wt./set - 0.00
Total No. of sets 75 98 46 134 215
Av. no./set 104.92 147.90 342.59 78.77 B2.46
Av, wt./set 43,35 53.05 53.55 24.37 22.17
Abundance (million nos.) 286.1 448.0 318.0 298.9 516.9
3i. Biomass 22.9 22.7 - 13.6 7.2
3N Biomass 78.2 85.4 59.6 56.10 92.7
32 Biomass 17.1 52.5 - 28.8 38.9
Total biomass (000 t) 118.2 160.7 59.6 92.5 138.9
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_ Table 22.
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. Comparison of catches of age 7 year old yellowtail
flounder from selected strata in the 1989 juvenile survey.

) Average catch Abundance
Stratum Divigion per tow (1000's) % Catch
3s2 30  89.47 24,5386 38
360 N’ 7.27 . 2,313 4
361 3N 91.58° 18,037 28
75 3N 54.17 9,680 15
376 3N 66.03 10,521 16
Total 65,089
Table 23. Average numbers per tow at age from selected strata in juvenile
flatfish surveys of NAFO Division 3N® (strata 352, 360, 361, 375, and 376)
1985-89.
Age 1985° 1986 19872 1988 1989
1 4.72 21.48 30.48 5.67 3.68
2 2.76 16.95 113.11 15,01 17.88
3 1.43 27.29 88.50 40.07 40.20
4 7.29 10.05 80.17 27.81 125.86
5 9.98 18.99 20.09 17.27 62.01
6 14.67 41.41 19.05 18.19 43.82
7 35.32 53.87 37.65 31.45 58,22
8 35.45 41.66 46.10 17.47 24,57
9 7.10 8.07 4.40 2.37 2.87
10 0.36 0.62 0.12 0.02 0.09
11 ¢.00 0.08 0.00 0.00 0.01
Av. no./tov 119.08 240.47 439,67 175,33 379.21

aIncomplete survey, stratum 352 not surveyed.

Table 24.

Abundance (Nos. x 107%) at age of yellowtail from selected strata in

‘Division 3NO juvenile flatfish surveys (strata 352, 360, 361, 375, and 376).

Age 19852 1986 19872 1988 1989
1 3,978 24,015 25,718 6,343 . 4,113

2 2,330 18,944 95,432 16,781 19,992

3 1,209 30,511 74,667 44,793 44,941

4 6,151 11,238 67,634 31,092 140,700

5 8,420 21,225 16,951 19,309 69,326

6 12,377 46,289 16,073 20,337 49,002

7 29,801 60,226 31,764 315,159 65,089

8 29,906 46,568 38,897 19,528 27,468

9 5,989 9,016 3,714 2,654 3,212

10 3o 688 99 18 96
Uniknown 0 88 698 70 432
Totals 1+ 100,462 268,720 370,949 196,014 423,939
b+ 92,945 195,250 175,132 128,174 354,893

T+ 65,997 116,498 74,474 57,429 95,865

1-4 13,668 84,708 263,451 99,009 . 209,746

aIncomplete survey; Stratum 352 not surveyed.
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