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Introduction

TAC regulation

This stock has been under TAC regulation since 1973, wvhen a precautionary level of
50,000 t was established. In 1976 the TAC was lowered to %,000 t from 35,000 t, following a
number of large catches and a decrease in stock blomass. After 1977, the TAC increased
steadily to 23,000 t in 1982 and has been set at 15,000 t from 1985-88, based on average
catches over several years preceding 1984,

Catch history

The nominal catch from this stock increased rapidly from a few hundred tons in 1963-64 to
a high of about 37-39,000 t in 1971.-72 (Table 1{(a), Fig. 1). Vessels from Canada and the USSR
took almost all of the catch up to and including 1975, with only Canada taking significant
catches in 1976-81. With the entrance of South Korean vessels into the fishery in 1982,
catches by non-Canadian vessels began to increase rapidly, approaching the Canadian catch in
1985 and 1986. For 1987, however, preliminary estimates indicate that catches by non-Canadian
vessels were substantially lover (83%) than in 1986 (Table 1(b)). Overall, the preliminary
egtimate for the 1987 catch is 15,727 t, just over the TAC and about half the 1985 and 1986
values,

The fishery for this stock is conducted almost exclusively by large offshore otter
travlers, with the majority of the catch coming from Div. 3N (Table 2, Fig. 2). In 1985 and
1986, the catches from this division approached the highest on record and this can be
attributed to the increased fishing effort on the tail of the bank, outside the Canadian
200 mile 1limit, much of which is excellent yellowtail habitat (Fig. 3). It should be noted
that not all countries observed fishing in this area have reported catches to NAPQ. For these
countries, catches are estimated from Canadian surveillance reports (Table 1(b)). ’

In 1987 the decline in the yellovtail catch of many nations (Table 1(a)) was attributed
(by Canadian surveillance personnel) to a shifting of effort to deeper water for redfish,
after catch rates for flounder on the tail of the bank decreased substantially, from 1986 to
1987.

For South Korea, catches of unspecified flounder were reported to NAFO in 1982-84 and a
ratio of 60X/40X yellowtail to A. plaice vas used to estimate landings by species. In 1985,
$. Korea reported a mixture of A. plaice, yellowtall, and unspecified flounder, and the ratio
of yellowtail to A. plaice (63/37) was used to break down the unspecified flounder catch. Por
1986 and 1987, surveillance estimates were used for the South Korean catch.

Given the offshore nature of the fishery and its concentration in Div. 3N, vhich is
usually ice-free, catches occur in all months, often peaking in the fall (Table 3), It should
be noted that monthly breakdowns are not available for substantial portions of the catch 1n
1984-86,

1. Updated information for this stock, presented at the June, 1988, NAFO meeting,
is contalned in the Appendix.




Assessment
Catch sampling (1987)

Length frequency information was available from the Canadian and USA fisheries in 1987.
The level of sampling from the Canadian fishery remains high for this stock, as shown in
Table 4, which indicates how the catch at age from this fishery was calculated. The standard
welght-length relationship which has been used in recent assessments was used to convert the
average lengths at age to average weights at age (Table 5).

Catch numbers and average welghts at age

Following the recommendation of STACFIS in 1987, available sampling for the substantial
portion of non-Canadian catch was incorporated into the catch at age calculations for
1985-1987. Previous assessments used only Canadian sampling data to estimate numbers and
average veights in the catch. . Length frequency data was available for USA 1986 and 1987, and
Spain 1985 and 1986. Because of the incidence of fish in these data which were smaller than
thoge found in the Canadian commercial age-length keys, otoliths from the Canadian spring
surveys in 1985-87, Div. 3N were used to determine numbers at age from the length frequencies.
Al) data except the Spanish length frequencies from 1985 was available in a sexed format, as
is the norm for this species. However, the presence of unsexed data is not considered a major
problem for yellowtail, unlike some other species of flatfish.

Sampling levels were generally acceptable, as indicated in the following table:

Year Country # Len. Frequencies # months sampled Total measurements Catch (t)
1985 Spain 8 7 21,463 2425
1986 $pain 2 2 1,042 366
1986 USA 11 6 1,232 2563
1987 USA 17 9 2,003 1532

The American data was separated by size category; however, landings were available by
month in these categeries. Virtually all data was from Div. 3N, corresponding to the catches.

To determine the total numbers at age for 1985-87, the following procedures were used:

1) The Canadian catch at age was determined for each year as the fraction of the "¢ld" catch
at age represented by Canadian catch/Total catch used to calculate numbers at age. These
values were 13,440/27,140 and 14,155/29,366 for 1985 and 1986 respectively.

2) For 1985, the Spanish catch at age was adjusted to the total non-Canadian catch of
15,334 t. For 1987, the USA catch at age vas adjusted to the same category, which
totaled 2313 t. For 1986, the catch at age for Spain and USA was added and then adjusted
te the total non-Canadian catch of 16,326 t.

3y The .results of 1) and 2) vere added together.
A comparison of the re-analysis with the ‘old’ analysis is shown in Table 6.

Average veights at age were determined by weighting the average weights from each country
by the adjusted catch numbers in each year. At this stage, the weights from these years
(1985-87) as well as those from 1982-84 were corrected for an error used in their calculation.
The error vas caused by using lengths 0.5 c¢m too high in calculating the average length at
age. Table 7 shovs that the difference in the two sets of values is not substantial.

Tables 8(a),(b) show the revised catch at age and Table 8(c) contains the revised average
welghts at age, both for the period 1968-87. Table 8(d} shows the multiplication of the
previous tables, and it can be seen that the sum of products agrees well with the nominal
catch in most years, particularly the more recent ones when a generally higher level of
sampling was available.

Commercial CPUE data

Table 9 contains a summary of catch and effort data from Canadian trawlers (mostly TC 4
and 5) in the main species yellowtail fishery in Div. 3LNO. The series is not standardized
with respect to season, area, or country-gear-tonnage class, although a correction factor has
been applied to equate side trawler effort with stern trawler effort. Such an analysis is
planned for the 1989 assessment. - In any case, an analysis conducted in 1987 for the Grand
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Bank 4. plaice catch rates for the same fleet shovwed the standardized series to be very
similar to the values calculated with the method used here for yellowtail. Figure 4 shows the
trends in CPUE from 1968 to 1987. After a decline from around 0.6 t/hr in the early 1970s to
0.33 t/hr in 1976, CPUE increased steadily to 0.64 t/hr in 1980, then remained at a level
between .52 and .62 t/hr from 1981 to 1985. The values for 1986 and 1987 are 0.46 t/hr, down
about 17% from the catch rate in 1983-85.

e

Research vessel survey results

A)

Spring biomass 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 1988. Figure 3 shovs the
stratification scheme used in these surveys. Tables 10-12 show the mean weight per tow
on a stratified basis, along with the total estimated biomass for Div. 3L, 3N, and 39
respectively, and as can be seen here, most of the biomass of this stock is found in

Piv. 3N. 1In this division the biomass has declined from about 60,000 t in 1985-86 to
about 35,000 t in 1988. Overall, the stock biomass has decreased from about 94,000 t in
1985-86 to 82,000 t in 1987, and 53,000 t in 1988. A comparison of recent biomass
estimates is shown in Table 13. Im strata 360 and 376, which encompass virtually all the
yellowtail habitat in the NAF0 Regulatory Area, the biomass has declined steadily from
almost 32,000 t in 1984 to 1,000 t in 1988, a drop of 97% (Fig. 5). For the remaining
strata in Div. 3N, the biomass declined from 73,000 t in 1984 to 33,000 t in 1988, a
decrease of 54%. However, in these strata, the 1988 value is only 22% lowver than the
average from 1985 to 1988, compared to a value of 93% for strata 360 and 376 over the
same period., As a fraction of the total biomass in Div. 3N, strata 360 and 376 comprised
about one-third in 1984-85, about one-fifth in 1986-87 and less than one-thirtieth in
1988. This decline in the estimated biomass in the regulatory area is consistent with
the surveillance reports that many vessels ceased fishing for yellowtall in this area in
1987 because of very low catch rates.

Because of the incomplete survey coverage in many years for this stock, a series of
strata common to most surveys vas chosen previously from vhich abundance at age could be
calculated. These results are shown in Table 14. However, concern had been expressed in
previous assessments that these strata may not be representative of total stock
abundance. Therefore, it was recommended by STACFIS in 1987 that other approaches be
taken. To calculate total jabundance, allowing for missing strata, a multiplicative model
vas uged. The input to the model consisted simply of mean catch number per stratum, on a
yearly basis, from 1971 to 1988. As can be seen from Tables 10-12, very few yellowtail
have been taken in the surveys in strata deeper than 50 fath (91 m) (Fig. 3). Therefore,
this analysis was limited to the average catches from strata less than 91 m, The average
catches from 1971 to 1982 were multiplied by 1.4 to standardize them to the catches from
1984 to 1988, which were taken by a different vessel-gear combination (this approach has
been used in the past several assessments of this stock). As vell, average catches vere
increased by 0.5 to allow logarithms of catch to be used in the model. The regression of
the multiplicative model was carried out using stratum areas as a weighting factor.

As can be seen in Table 15, the regression of the multiplicative model vas highly
significant and explained 78% of the variation, using year and stratum effects. The
regression coefficients for stratum and year are also shown in this table and are
relative to the standard values of 0.0. The standard chosen for stratum was 362 and for
year vas 1987, these being categories with no missing observations. The residual plots
are shown in Fig. 6. Table 16 shows the abundance estimates obtained from the model for
the missing strata, as well as total estimated abundance for each year, weighted by
stratum area. It should be noted that these estimates have not been corrected for the
transformation of the input data by +0.5. To correct the total abundance estimates, 1339
should be subtracted from the yearly totals. The correct values are plotted in Fig. 7
and have been used in the age by age estimates in Table 17. To arrive at these values,
the age compositions from the selected strata analysis (Table 14} were used to adjust the
total abundance in Table 16. A comparison of the percent at age from the selected strata
with the percent at age from an analysis using all strata revealed very little
difference, so the use of the selected strata results for this purpose vas thought te be
acceptable. As can be seen in Table 17, the abundance has decreased in recent years and
the 1985-88 values are the lowest in the series. The 1988 value 1s 41% lover than the
1987 estimate and is less than half of the lowest estimate from 1971 to 1985. The
relatively strong 1978 and 1979 year-classes have nov passed through the fishery and the
subsequent year-classes appear to be relatively weak. The 1981-83 year-classeg, which
shoyld contribute significantly to the fishery in 1988-90, are among the worst im the
time series, based on the 1987 and 1988 surveys, and to a lesser extent on the 1986
survey (Table 17). In 1987 and 1988, age 8 vas the predominant age in the survey
catches, compared to age 6 or 7 in all preceding years except 1981,

Analyses conducted by Walsh (1987) indicated that the catches of yellowvtail in some
surveys were significantly. higher during darkness than those during daylight. Using the
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set by set observations from the strata <50 fath surveyed from 1971 to 1987, the
Mann-Whitney U test in Table 18 supports this finding. To attempt to account for the
diurnal variability a multiplicative model was employed, using the same data base on
vhich the Mann-Whitney test was run with the exception that the catch numbers from 1971
to 1982 vere multiplied by 1.4. Sets were assigned to day or night, based on mean values
for sunrise and sunset during the yearly surveys. The unweighted regression in the model
vas significant, although explained only 46% of the variation. A significant diurnal
effect (night>day) was estimated., However, examination of residual plots revealed some
trends and further analysis will be required before those results can be accepted. For
comparison only, plots of the yearly estimates from this analysis and the estimates from
the analysis described previously are shown in Fig. 8.

B Juvenile yellowtail surveys

During November of 1987 a stratified-random survey was conducted aboard the WILFRED
TEMPLEMAN. Because of bad weather and time restrictions the survey concentrated in the
gouthern Grand Bank region of Div, 3N@ (Fig. 3). The survey is year 3 in a time series
to develop indices of year-class strength of juvenile yellowtail, ages 1-4 years, as a
predictive tool for incoming year-classes to the fisheries.

These surveys used a No. 41 Yankee (80/104) shrimp trawl with a mesh gize of 38 mm
throughout and a 12 mm stretched mesh codend liner. The towing speed was 2.5 knots and
fishing hauls were of 30 minute duration covering a distance of 1.25 miles. Becauge of a
limited distribution of juvenile yellowtail on the Grand Bank, selected strata used in
these surveys are concentrated in the southern area (strata 352, 360, 361, 375, and 376)
(Walsh 1987). The survey is designed so that fishing hauls are randomly assigned as day
or night prior to the start of the survey.

Table 19 shows the average numbers and weights, along with biomass and abundance
estimates from the juvenile surveys in 1985, 1986, and 1987. A decline is evident from
1986 to 1987 in biomass estimates in Div. 3NO as reported in the spring time regular
groundfish surveys In the 1987 assessment (Brodie and Walsh, 1987). Table 20 shows the
results of independent day and night biomass estimates compared to the combined surveys
for 1985, 1986, and 1987. 1In 1987 abundance estimates for night fishing hauls were nine
times higher than day catches, with biomass estimates being four times higher. In 1985
and 1986 abundance estimates at night were twice that of day estimates while biomass
estimates were 1.91 (1985) and 1.68 (1986) higher at night than during the day. This
strong diel variability has been statistically verified and was presented at last year’'s
assessment (Walsh 1987). Tables 21 and 22 contain information on the age composition of
the 1985, 1986, and 1987 juvenile surveys from selected strata. Mean catch per tow and
abundance estimates for juveniles ages 1-4 years were higher in 1987 than in the other

2 years (Fig. 9) (1985 survey vas incomplete). Estimates of commercial size yellowtail
(age 4+) dropped from 1986 to 1987. The 1979 and 1980 year-classes make up the bulk of
the commercial size samples in 1987. The 1981 and 1982 year-classes appear low but the
1983-86 year-classes are very high in the catches in the 1987 survey (Fig. 9). A
comperison of average-per-tov catch of age 1-4 year olds in selected strata {352, 360,
361, 375, and 376) for the years 1986 and 1987 are given in Table 23, The 1985 survey
had sparse coverage in the tail of the bank area and was considered not representative of
the distribution of juveniles in the area. Stratum 352 vas not sampled in 1987. Largest
catches of 1 year old yellowtail were found in the Southeast Shoal Area (stratum 376) and
just south and west of the shoal in the shallow waters (stratum 360) of the tail of the
bank outside the Canadian 200 mile limit (Fig. 10 and 11). Similar distribution is seen
for the ages 2-, 3-, and 4-year-old yellowtail in both years. This limited distribution
of young yellowtail, which overlaps a large section of the southern Grand Bank juvenile
plaice nursery, was documented at last year’s assessment {(Walsh 1987). Average catch
rates of 1 year olds decreased from 1986 to 1987 in stratum 360, while they remained the
same for stratum 361 but increased congiderably in strata 375 and 376 in 1987. These
fluctuations, also seen in ages 2-4 year ¢lds, may reflect the patchy distribution of
juveniles or fishing mortality on the older juveniles., It is also very common that large
catches of 1 year olds usually contain large samples of -2, 3, and 4 year olds. Further
surveys vill concentrate in delineating the boundaries of distribution of 1 year old
yellowtail.

Sequential population analysis (SPA)

Despite the fact that SPA has not been used in recent assessments as the basis for catch
projections, the technique has been used and results presented for illustrative purposes.
Table 24 contains the results of an $PA, calculated with the catch and weight matrices in
Tables 8(a} and 8{c) respectively, an average partial recruitment vector from 1985-87, and
terminal F in 1987 of 1.0.

Figure 12 shows the results of the regression of age 5+ population biomass from Table 24
on CPUE (Table 9). Figure 13 contains the results of the regression of population numbers
(age 5-8) from Table 24 on population numbers (age 5-8B) from R.V. surveys (Table 17).

Figure 14 shows a similar regression, using only the age 6 population numbers from Tables 17
and 24.
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Table 1{a). Nominal catches by country and TACs (tons) of yellewtail in NAFO
Divigions 3LNO.

South

Year Canada France USSR Korea® Other Total T&C
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 1 5,207 - 6 15,708
1970 22,814 17 3,426 - 169 26,426
1971 24,206 49 13,087 - - 37,342
1972 26,939 358 11,929 - 33 39,259
1973 28,492 368 3,545 - 410 32,815 50,000
1974 17,053 60 6,952 - 248 24,313 40,000
1975 18,458 15 4,076 - 345 22,894 35,000
1976 7,910 31 .57 - 59 8,057 9,000
1977 11,295 245 97 - 1 11,638 12,000
1978 15,091 375 - - - 15,466 15,000
1979 18,116 202 - - 33 18,351 18,000
. 1980 12,01} 366 . - - 12,377 18,000
' 1981 14,122 558 - - - 14,680 21,000
i 1982 11,479 110 .- 1,073 657 13,319 23,000
1983 9,085 165 ' - 1,223 - 10,473 19,000
1984, 12,437 89 - 2,373 1,811 16,710 17,000
1985, 13,440 - . - 4,278 11,056 28,774 15,000
1936b'° 14,155 - - *2,620 13,706 30,481 15,000
198771 13,414 - - 250 2,063 15,727 15,000
1988 15,000

3gee text for explanation of South Korean catches.
bCatches for 5. Korea and some others are estimated.

®provisional.

Table 1(b). Breakdown of provisional catches from Table 1(a) listed as "other" in

1984-87,

Year Spain Portugal Panama® U.S5.a. Cayman Islands? -Other Total
1986 25 - 1,775 - - 11 1,811
1985 2,425 - 4,067 3,797 755 12 11,056
1986 366 5,521 3,785 2,307 1,725 2b 13,706
1987 - - - 1,534 - _ 529 2,063

a
Not reported to NAFO. Catches estimated from surveillance reports.

bEEC, country unknown.
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Table 2. Breakdown of nominal catches (tons) of yellowtail by NAFO Div. 3L, 3N,

and 30.

Year 3L AN 30 UNK Total
1965 117 2,958 55 _

1966 62 6,442 522 _ 3:332
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
19828 \ 2,305 9,327 1,687 - 13,319
1983: b 2,552 6,966 925 - 10,473
198427 5,264 10,777 669 - 16,710
1985277 3,478 23,742 1,554 - 28,774
19sea'b’° 3,049 25,571 1,861 - 30, 481
19873171 € 1,599 12,015 1,584 - 15,727

2Includes breakdown of unspecified flounder catches by S. Korea.

bIncludes estimates of non-reported catch outside Canadian

200 mile limit. These catches are attributed 90%: 10% to Div. 3N:30.

Cprovisional.




Table 3. Breakdown of yellowtail nominal catches (t} by Division and menth, for the years 1577-87.

Month 1977 1978 1979 1sso 1981 1982 1983 1984%'P 1985 2/P 19g6®'P1C 19g7% B¢
3L
Jan - 1 - - 1 - - 5 . - 3 -
Feb 21 2 - - - - 2 - - 3 -
Mat 13 - 165 - 2 - - 13 382 7 -
Apr 9 5 195 - 101 3 31 367 434 134 12
May 113 184 621 715 1,024 24 100 2,163 484 674 191
June 668 1,230 778 864 309 918 568 1,;55 591 584 193
July 731 473 452 233 503 711 533 1,311 595 531 571
Aug 790 423 256 65 . 153 154 611 289 484 426 213
Sept 127 175 79 11 134 96 , 253 21 209 567 211
ol 163 50 43 9 65 255 227 6 31 99 70
Nov 15 - 3 - 9 51 165 26 191 13 106
pec - 4 3 1 14 93 62 8 27 8 12
Total 2,651 2,547 2,595 1,898 2,345 2,305 2,552 5,264 3,478 3,049 1,599
N
Jan - 21% 11 - 66 70 364 366 - 295 48
Feb 14 55 27 - 16 400 349 120 1,285 216 60
Mar 66 106 109 180 30 144 4 316 478 206 114
Apr 52 519 1,007 17 18% 16 423 2,507 1,441 446 666
May 876 384 1,044 431 614 371 556 1,897 1,440 2,283 937
June 853 788 1,557 896 7165 442 369 J09 1,568 1,420 1,194
July 1,270 750 917 594 2,351 1,202 584 680 1,186 2,518 2,136
Aug 1,099 | 1,047 1,229 328 3,582 1,965 1,074 183 1,921 2,536 2,064
Sept 520 1,265 2,203 374 1,765 1,346 - 718 16 " 1,961 3,381 2,250
oct 320 3,136 4.817 2,675 1.972 1.464 521 18 1.875  1.547 1,582
Nov 1,730 2,259 1,828 3,389 372 739 447 54 2,486 1,967 708
DecC 581 551 207 924 11 180 486 76 780 1,428 62
Unknown - - - 1,073 1,101 3,835 6,821 7,318 225

Total™ 7,38F 11,079 14,556 9,805 11,733 9,327 6,996 10,777 23,742 25,571 12,015

3o
Jan - 6 2 - - - 24 10 33 17 2
Feab 13 7 - - - - 13 25 25 - 2
Mar 4 23 - - 7 - [ 46 19 23 25
Apr 45 157 97 - - 1 37 7 92 49 310
May 309 922 233 165 38 768 264 56 316 99 216
Jun 416 123 229 226 158 662 80 44 253 462 466
July 331 108 54 36 206 31 27 63 79 214 406
Aug 228 91 58 2 30 1 . 31 5 71 55 47
Sept 97 49 70 14 34 40 54 1 43 60 25
oct 34 105 253 93 39 23 59 30 55 31 44
Nov 107 160 120 104 23 96 191 38 73 29 15
Dac 22 a9 84 34 T 67 20 17 31 9 10 1
Unknown - - - - - 45 122 313 486 . 812 25
Total 1,606 1,840 1,200 674 602 1,687 925 669 1,554 1,861 1,584

®Includes breakdewn of unspecified flounder catches by S. Korea,

bIncludas estimatos_of non-reported catch outside Canadian
200 mile limit. These catches are attributed 90%: 10% to Div. 3N:30.

CProvisional.



Table 4. Commercial samples and catch used to calculate catch at age and average weights at age
for yellowtail, Division 3LNO, 1987. Numbers in parentheses are the number of observations.

Age-Length Key Length frequency $# Samples Catch(t) Description
ALKSO3CN3L ( 75)  (LFOTAUGCN3L ( 387) 1 1199 Canada, 3L, all gears, Jan-Aug
+ ( 0CT ( 379) 1 281 " L " Sep-Oct
ALKSO4CN3L (142) ( NOV ( 490) 1 118 " e " Nov-Dec
ALKSOI1CN3N ( 83)  (LFOTMARCN3N ( 401) 1 130 Canada, 3N, all gears, Jan-Mar
+ ( APR ( 918) 2 541 " "woon " Apr
ALKSOZCN3N (406)  ( MAY (1278) 3 885 " room " May
( JUN (1274) 3 1116 - " noo " Jun
(LFOTJULCN3N (2945) 7 1987 " woon " July
ALKSO3CN3N (535) ( ~ AUG ( 465) 1 1844 " .o " Aug
( SEP (4371) 10 1952 " oo " Sept
ALKSO4CN3N (483)  LFOTOCTCN3N (4073) 10 1802 " L )Y
(LFOTAPRCN30 ( 393) 1 339 Canada, 30, all gears, Jan-Apr
ALKSO2CN30 ( 99) ( MAY { 355) 1 1220 " W " May-Dec
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Table 5. Catch at age and average weights at age for yellowtail in the
canadian fishery in 1987.

AVERAGE CATCH
AGE  WEIGHT  LENGTH KEAN  5TD, ERR, c, v,
x4 0150 26,993 3 1,87 0.62
t 3 0,217 30,120 471 44,49 0,09
26 0,326  33.83% 5033 272,58 " 0403
70,450 — 37,165 ——10935—381, 34— 0403 —

t 8 0,405 40,522 8437 22,82 0,04
19 0,835 44,485 1609 113,00 0,07
t10 1,211 49,402 107 13,85 0,13
1 0,01 0,01

21— 1,668 — 54,500 1

TABLE 6. Comparison of old and new catch at age (’000s) for 1985 and 1986.

QLD CATCH NEW CATCH
AGE 1985

3 0 20

4 | 1 108

5 | 2113 2128

‘6 | 16810 15558
7| 25497 26544

8 | 8653 11133

9 | 1305 1538

10 | 59 193

FOREIGN CATCH CANADIAN CATCH NEW TOTAL OLD TOTAL

AGE . 1986

30 12 1 13 0
4| 605 4 609 9
5 | 5552 813 6365 1686
6 | 9467 4210 13677 8734
7 | 14426 13007 27433 26984
8 | 5851 8088 13940 16780
9 | 1338 1650 2988 3423
10 | 86 186 272 386

TapLE -
74 COMPARISON OF DD AND NEW AVG WTS AT AGE FOR 1982-87

OL.D WEIGHTS AT AGE, 1982-87 HEW MEIGHTS AT AGE, 1¢82-g§7

AGE : 1982 1983 1984 1985 1984 1987 ASE 1 1982 1983 1984 1985 1986 1987
41 0,238 0,210 0206 0,127 0,099 4]0

[y + f 0,144 0.22 0,198 0,174 ' c
DUEE G G G 1)l ol e
7 | 0485 0,530 0,511 0.515 0,477 0. 71 0Eh oraey S8 0.3 0,301 0,307
§) S Q30 3l 05ls 047 0.465 Pl 0.507 0,489 0,493 0,456 0,444

' . ' . 0.877 91 0,899 0,909 1,003 1, . !

101 1304 1,303 1,207 1.353 1.106 1,253 10 1 1,260 §.259 1.146 1.%%3 ?,%23 ?:gq;
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Table 8{(a) ,YELLOWTAIL,DIV 3JLNO CATCH NUMPERS AT AGE (THOUSANDS },

AGE 1968 1947 1970 1971 1972 1973 1974 1975 1976 1977

!

I 80 141 189 1943 3734 1375 955 409 1391
| 6202 2991 2776 7534 10128 21280 19800 11240 2329 3211
| 12483 15035 19B37 30365 22502 23709 1B100 20931 7650 4851
b 9154 12076 20415 22117 19416 17053 11200 12737 5381 7331
I 1421 3150 4557 5B&9 10553 4713 2400 2536 933 4078
| 47 126 410 2152 4206  BA2  BSO 372 74 1413
l 1 40 68 245 1110 300 130 23 15 289

ﬁ SO0~ L

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
691 1061 1142 3245 111 25 116 108 609 5

!

4

S ) 3654 4783 5130 5077 1501 2081 1440 2127 645 912

5 1 10979 13067 8383 B191 S84 6792 13140 15958 13477 6838

7 1 11028 14784 7199 9991 8901 7847 14341 24544 27433 12741
B 1 3870 A940 1519 4361 7591 39327 3932 11133 13940 9213

S | 30 773 224 356 2184 546 281 15318 2988 1791
101 30 109 B W/ 307 0B/ 1t 193 w2 135

“ Table S{b) , CATCH AT AGE AS PERCENTAGES OF TOTAL,

AGE | 1948 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
£ 1 1.9 0.2 03 0.2 2.8 52 26 2.0 24 57 2.3 2.7
S 1 20,8 8.9 5.7 11.0 185 29,7 38 250 14,9 131 1.0 12.3
31 48 40,6 408 44i4 32,2 J31 336 42,9 45.0 2.9 35.9 315
7 1 3006 35.8 A4 32,3 27,8 23,8 20,8 261 3.6 29.8 3.1 36:6
B 1 4B 9.3 94 8.6 151 bib 45 52 5.6 166 127 12,
91 02 1.0 53 L1 &0 12 1.6 0.8 04 5.8 1.0 2.0
10 1 0.0 01 0 04 126 0id 0.2 0.0 Oi1 1e2 01 0.3
ace | 1980 1981 1982 1983 1994 1985 1996 1987

4 48 104 04 0% 0.3 0.2 0.9 0.0

5 1 2.7 14.2 5.8 9.8 43 3.7 9.7 2.9

5 1 355 26,2 20,3 3.9 305 270 2420 2.6

71 30,5 32.0 344 37.0 A3.1 46.4 42,0 40.3

8 1 64 14,0 294 18,5 11.8 19,5 21,4 29:1

9 ] 0-? 101 8!5 216 0.8 2-7 QI6 5-7
01 01 01 1.2 01 0.0 0.3 0.4 0.4
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AVG WTS AT AGE (KG),

[

AGE | 1968 1969 1970 1571 1972 1973 1974 1975 1976 1977
41 0,247 0,247 0,247 0,247 0,247 0,247 0,200 0.184 0,200 0,214
S | 0,305 0,305 0.305 0,305 0.305 0.305 0,300 0.298 0.372 0.324
5 1 0,455 0.455 0.456 0,455 0,455 0,455 0,457 0,450 0.485 0,40
7 0 0,410 0,610 0:610 0,610 0.610 0.410 0.400 0:569 0.615 0532
8 1 0,725 0.725 0,725 0,725 0,725 0.725 0.725 0,743 0.314 0,548
9 | 0,842 0.842 0,842 0,842 0.842 0.842 0,947 0.953 1,009 0.809
0 ! 1,030 1,030 1,030 1.030 1,030 1,030 1,030 1.111 1,201 0.905
RGE | 1978 1979 1980 198! 1982 {983 1984 1985 1986 1987
4 100,249 0,178 0,271 0,228 0,225 0,198 0,194 0,118 0.092 0.135
S 1 0,315 0,278 0,274 0,308 0,277 0,321 0,283 0,247 0,188 0.194
5 1 0,430 0,378 0,493 0,349 0,329 0.401 0.368 0,356 0,301 0.307
7 1 0,557 0,504 0,635 0,496 0,464 0,507 0,489 0,493 0,456 0.444
B 1 0,740 0,388 0.750 0.661 0.648 0.652 0.674 0699 0616 0.607
9 1 0,981 0.787 0,927 0.909 0,899 0,907 1,003 1,004 0,863 0.844
10 | 1,235 0,756 1,221 1,186 1,260 1,259 1.166 1.308 1,067 1,210
7 Table 8(d). YELLOWTAIL DIV 3LMO CATCH ummss- (T)..
AGE | 1968 1949 1970 1971 1972 1973 1974 1975 1576 1977
41 142 20 35 42 480 922 5 176 82 298
5 | 1892 913 847 2298 3089 4490 5940 3350 814 1040
& | 567 6856 9047 13846 10260 10811 8181 9419 3718 2802
7 1 5584 7366 12575 13491 11844 10407 6720 7747 3297 3900
8 | 1030 2784 3304 4255 7851 3417 1780 1884 776 2843
9 1 4 274 514 1812 IS4 72 76 355 76 1159
10 1 1 4 70 252 1143 309 134 2% 18 282
a+ | 14380 17754 26391 35997 38009 33078 23704 22456 8781 1210
AGE | 1978 1979 1980 1981 1987 1983 1984 1985 1986 1987
41 172 189 309 740 25 5 23 13 s 1
S 11151 1330 1406 1564 416 449 414 S35 194 177
b 1 A7 4939 4133 B9 1725 2720 4838 5534 4121 2097
7 1 643 7199 4571 4956 4133 3986 7007 13074 12510 S&58
8 | 2864 330Q 1137 2883 4915 564 2649 7785 8590 5591
9 1 304 608 208 324 1947 497 281 1541 2578 1512
101 4 8 3 3 w3 13 3’ W0 14
8| 15397 17848 11800 13358 13565 10474 15225 28727 29338 15200
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Table 9. Nominal catch and effort data for yellowtail in NAFO
Division 3LNO. Column 2 refers to reported "directed" catch by Canada (N) otter
travlers, mostly TC 4 and 5.

Total
calculated
Directed catch CPUE Total catch effort

Year (tons) " {(tons/hr) {(tons) (hours)
1968 2,216 0.705 13,340 18,922
1969 3,165 0.610 15,708 25,751
1970 12,444 0.598 26,426 44,191
1971 _ 14,094 0.600 37,342 62,237
1972 14,544 0.607 39,259 64,677
1973 21,225 0.645 32,815 50,876
1974 14,025 0.421 24,313 57,751
1975 13,345 0.402 22,894 56,950
1976 4,889 0.332 8,057 24,268
1977 5,029 0.423 11,638 27,513
1978 9,289 0.496 15,466 31,181
1979 13,273 0.517 18,351 35,495
1980 7,855 0.640 12,377 19,339
1981 10, 400 0.614 14,680 23,909
1982 5,530 0.525 13,319 25,370
1983 4,605 | 0.556 10,473 18,836
1984 6,813 0.551 16,710 30,327
1985 6,841 0.566 28,774 50,837
19862 8,894 0.461 30,481 66,119
19872 . 8,968 0.457 15,727 34,414

a -
Provisional.
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Table 10. Mean waight of yellowtall per 30 minute tow, by stratum, from research vessel surveys in
pivision 3L. Numbers in parentheses are the number of successful tows in each stratum.

Year - Trip

1971 1972 1973 1974 1975 1876 1977 1978 1979
Depth ATC ATC ATC ATC ATC ATC ATC ATC ATC
(tm) Stratum 187 199 207-9 222 233 245-6 262-3 - 276-7 289-91
51-100 328 - - - - - - 0.0(3) -~ 0.0(5)
51-100 341 - - 0.0(3) - - - 0.1{4) ©0.1{4) 0.0(6)
- 51-100 342 - - - - - - 0.0(2) 0.0(2) 0.0(4)
51-100 343 - - - = - - 0.0(2)  0.0(3) 0.0(4}
101-150 344 - - - - - 0.0(4) 0.0(4) 0.0(4) 0.0(2)
151-200 345 - - - - - 0.0¢(d4) 0.0(4) - 0.0(2} 0.0(4}
151-200 346 - - - - 0.0¢(2) 0.0(2) ~0.0(3) - 0.0(4)
101-150 347 0.0(2) - - 0.0{2) 0.0(2) 0.0{3} 0.0(3) 0.0(4) 0.0(4)
51-100 348 0.0(¢(3) "0.0(3) =~ 0.0(6) 0.0(4) 0.0(6}) 0.,0(6) 0.0(6) 0.0(6)
51~100 349 4.8(3) 0.0(4) - _0.6(4) 0.0(2) 0.2(3} 0.0(6) 0.0({6} 0.0{7)
31-50 150 32.2(3)  2.3(2)  0.0{4Y 0.2{3) 0.0{3) ©0.2{4) 3.814) 1.5{6) 1.1(9)
31-50 163 119.8(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)
51-100 164 13.7(4) 0.0{3) - 0.0{4) ©.0(2) 0.0(3)' 0.2{7) 0.1{6) ©0.1(8)
51-100 365 0.0(3) 0.0(2) - 0.0{(3) 0.0{2y 0.0(3) 0.0(3}) 0.0(2) 0.0(4)
101150 366 . 0.0(3) - - ¢.0(3) 0.0{4) 0.0(4) 0.0(4) - 0.0(4)
151-200 268 0.0(2) - - 0.0(2) 0.0(2) 0.0(3}) 0.0(3} - 0.0(4)
101~-150 369 6.0{3) - - 0.0(3} 0.0(3) 0.0{4)  0.0(3} 0.0(2) 0.0(4)
51-100 _370 1.4(2) ©.3(3) - 0.0(3} 0.0{(3) 0.0(3) 0.5(3) 0.2(3) 0.0(4})
11-50 171 88.5(3) 6.4(2} - 0.0{3) - - 1.4(3) 0.3{3) 0.5(3)
31-50 172 135.3(4) 28.1(3}) 39.6(3) 7.1{3) 7.6{3) 44.2(3) 32.1(6) 20.5(7) 24.3(9)
31-50 384 B6.0(3) 3.0(2) 2.3(3) 0.6{(3) - - 7.002)  0.0(3)y 1.5(4)
51-100 185 0.0(4) 0.0{(4) 0.2(3) 0.0{2) 0.0{4) ©0.0(2) 0.0{6) 0.0{(6) 0.0{7)
101-150 386 0.0(2) - - 0.0(3) 0.0(3) ©0.0(2) 0.0{3) 0.0(3) 0.0(4)
151-200 187 0.0(3) - - 0.0¢(3}) 0.0¢2) 0.0{3) 0.0(2) 0.0(3}) 0.0{(4)
151-200 3as8 0.0(2) =~ 0.0{(2) 0.0(3) 0.,0(2} 0.0{2) 0.6(2) 0.0(2) 0.0(3)
101-150 389 0.0(3) 0.0(2) 0.0{(2) 0.0(3} 0.0(2) 0.0(2) 0.0(3) 0.0(3} 0.0(4)
51-100 390 0.3(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 - 0.0(2) 0.0(2) 0.0{3) 0.6(2) - 0.0¢(2) 0.0{2) 0.0(4)
151-200 392 - - 0.0(3) 0.0{(4) 0.0{(2) - 0.0{2} 0,0(3) 0.0{2)

201-300 729
301-400 730 - -
201-300 731 - - -
301-400 732 - - - - - - - - -
201-300 733 - - - Co- - - - - -
301-400 734 - - - - - - - - -
201-300 735 -~ - - - - - - - -
301-400 736 - - - - - - - - -

Biomass (000 t) 64.5 9.2- 9.2 1.4 1.5 - 8.5 11.0 4.9 7.8
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rable 10. (Cont'd.)
Year— Trip
1980 1981 1982 1984 1985 1946 1987 1983a
Depth ATC ATC ATC ATC AN WT wT wT
{fm) Stratum 303-% 317-9 327-9 27-28 28-30 18 59,60 70,71
51-100 329 - - 0.0{2) 0.0(3) 0.0{2) 0.0{4} 0.0(9) 0.0(7) 0.0(3)
51-100 341 0.0(6) 0.0(2) 0.0¢(5) 0.0{(4) 0.01(9) ©0.0(9) 0.1(6) 0.0(6}
51-100 342 0.0(4) - 0.0(3) 0.0(4) 0.0(3) 0.0(3) 0.2(2) 0.0(2)
51-100 343 0.0¢4) 0.0(2) 0.0{4) - 0.0(3) 0.0(4) 0.0(3) 0.0(3)
101-150 344 0.0(3) 0.0{5} 0.0(4) - 0.0(5) 0.0¢(8) 0.0(4) 0.0(7})
151-200 345 0.0(5) 0.0(4) 0.0(4) - 0.0(3) 0.0¢(7) 0.0(4) 0.0(7)
151-200 346 0.0(1) 0.0¢(3) 0.0{3) - 0.0¢(2}) 0.0(5) 0.0(5) 0.0(4)
101-150 347 0.0({5) 0.0{(4) 0.0(2) - 0.045} 0.0(5) 0.0(3) 0.0(5)
51-100 348 0.3{7} 0.6(7} 0.0(4) - ) 0.0{18) ©0.0{12) 0.1(8) 0.0(11)
51-100 349 0.0(9) 0.0(4) 0.0(6) 0.1(6) 0.1(14) 1.3{(14) 0.1{11) 0.1(8)
31-50 350 1.1(10) 0.3(3) 0.6{T) 1.5(6) 3.7412)  2.3{(11) 0.6{(11) 1.6(8)
31-50 363 39.3(5) 3003y 30.4{(5) 28.2{5}) 15.2{8} B.3(10) 7.6{(9) £.9(7)
51100 364 G.4{6} 0.01{3) 0.0(6) 0.6(5) 0.0{17) 0.0(17) 0.0(15) 0.0(10})
51-100 365 0.0(4) 0.0(2) 0.0(3) - 0.0(7}) 0.015) 0.0(5) 0.0(4)
101-150 366 0.0(4) 0.0(3}) 0.0(5) - 0.0(6) 0.0(8) 0.0(7) 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})
101-150 369 0.0(3) 0.0(2) 0.0{2)} - 0.6(5) 0.0{6} 0.0({5)} 0.0{4)
£1-100 370 0.0{3}) 0.0(2) 0.0(2) - 0.0(8} 0.0(8) 0.0(7) 0.0(5)
31-50 371 80.5(3) 0.0(2) 1.1(4) - 0.4(7) 0.3(6) 0.0(7 0.1(5)
31-50 372 25.0(86) 13.3(4) 19.8({6) 59.4(5) 56.5(12) 36.3(14) 13.9(13) 7.0(11)
31-50 384 0.0(2) 0.4(2) 10.3(2) - 4.6(6) 1.6(6) r.1{m 0.2(5)
51-100 385 0.0{4) 0.0(3) 0.0(3) - 0.0(15) 0.0(13) 0.0(11} 0.0{1i0)
101-150 386 0.0¢3) 0.01(2}) 0.0(3) - 0.0(5) D.G(6) 0.0(5) 0.0(4)
151-200 387 0.0(2) 0.0(2) 0.0{3) - 0.0{6) 0.0(4) 0.0{4) 0.0(4)
151-200 , 388 0.0{2) 0.0(2) 0.0(2) - 0.0(2) 0.0(2) 0.0(2) 0.0(2)
101-150 389 0.0(3) D.06{2}) 0.0(2) - 0.0(5) 0.0(5) 0.0{6) 0.0(3)
51-100 390 0.3(3) 0.0{2} 0.8(4) - 0,3({9} 0.0{8) 0.0{T) 0.0(5)
101-15%0 391 L 0.0(2) 0.0(2) 0.0(2) -~ o0.0{2) 0.0(2) 0.0(2) 2.0(2)
151-200 392 0.0(2) 0.0(2) 0.0(2}) - 0.0(2) 0.0(2) 0.2(2) 0.0{2)
201-300 729 - - - - 0.0(2) - - -
301-400 730 - - - - n.o(2) - - -
201-300 731 - - - - 0.0(2) - - -
301-400 732 - - - - 0.0(2) - - -
201-300 733 - - - - 0.0(3) - - -
301-400 734 - - - - 0.0(2) - - -
201-300 735 - 0.0(2) - - 0.0(2} - - -
101-400 736 - - - - 0.0(2) - -
Biomass (‘000 t) 10.2 2.9 8.8 15.1 13.5 8.5 3.8 2.2

aPraliminary analysis.
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table 11. Mean weight of yellowtail per 30 minute tow, by stratum, from research vegsel surveys in Divisien 3N,
Numbers in parentheses are the number of successful sets in each stratum. The stratified mean welght per tow and.the
biomass estimates are glven at the bottom of the table.

Year-Trip
1971 1872 1973 1974 1975 1976 1877 1978 1979
Depth ATC ATC ATC ATC ATC ATC ATC ATC ATC
{fm)} Stratum 187 199 207-9 222 233 - 245-6 262-3 276-7 289-91
151-200 57 - - 0.0(2) - - - 0.0(2) - 0.0(3)
101-150 358 - 0.0(4}) 0.0(3) - - - 0.0(2) - 0.0(2)
51-100 359 - 0.0(3) 0.0(3) - - 0.0(3) 0.0(2) - 0.0(4)
31~50 360 - 58.3(4) - - 12.1(4) 128.6(4) 55.9(4) 43.5(4} 27.6(9)
31-50 361 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)
31-50 362 140.2(2) 132.8(4) 22.1(5) 36.9(4) 33.3(3) 44.1(5) 62.4(5) 28.8(4) 40.3(12)
11-50 373 73.6{4) 135.1(4) 26.7(4} 24.2(4) - 23.3(5) 74.5(4) 50.5{5) 22.1{11)
31-50 374 67.81{2) 42.4(2) 115.4(4) 16.1(2) 62.1(2) - 22.4(3) 22.0(3) 24.8(4)
10 375 60.0(2) 69.0(3) 121.9(3} 94.5(3) 80.3(3) - 62.7(4) 30.6(5) 66.1(5)
1o 376 - 45.4(2) 10.3{3) - 82.1(2) 126.4(3}) 78.3(3) 4.6(2) 86.4(4)
51-100 377 - 0.0(2) 0.6(2) 0.0(3) 0.0(2}) - 0.0{2) 0.0(2) c.0(3)
101-150 378 0.0(2) 0.0(2}) 0.0(2) 0.2(3) - - 0.0(2) 1.4(2}) 0.0(3)
151-200 379 - - 0.0(2}) 8.0(3) - - 0.0(2} 0.3(2) 0.0(3)
151-200 380 - 0.0(2) 0.0(3) 0.0(2) - - 0.0{2) - 0.0(2)
101-150 38l 0.0(4) 0.5(4) 0.0(3} 0.0(4) 0.0(2) - 0.0(2) 0.0(3) 0.0(3)
51-100 382 0.0(3) 0.0(4) 0.0(3) 0.0(3) - 0.0(2) 0.0(3) 0.0(3) 0.0(3)
31-50 383 18.6(2) 7.3(2) 0.1(2) 6.0(2) - 0.0(3) 2.7(3}) 0.0(2) 0.0(3)
201-300 723 - - - - - - - - -
301-400 724 - - - - - - - - -
201-300 725 - ) - — - - - - - -
301-400 726 - - - - - ‘ - - - _
201-300 727 - - - - - - - - -
301-400 728 - - - - - - i - - -
Mean (noc. sets) 71.9(24)  78.4(45)  44.8(48) 53.2(37) 53.5(22) T2.7(30) 60.8{(48)  40.2(41) 40.1(82)
Biomass (000 t) 59.7 96.6 46.0 45.4 T46.8 71.6 76.2 47.¢ 50.2
Table 11. (Cont’d.)
Year-Trip '
1980 15881 1982 1984 1985 1986 1987 1988
Depth ATC ATC ATC ATC AN 43 ATC wT WT
(fm) Stratum 303-5 317-9 327-9 27-28 WT 29 245-6 58-60 70
151-200 357 0.0(3} 0.0(2) - 0.0(2) ©.0¢(2) 0.0{2} 0.0{2) - ¢.0(2)
101-150 ise 0.0(3} 0.3{3} 0.0(3) 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) 0.0(2)
31-50 360 B3.8(11) 78.4(6) 36.7(7) 142.1(7) 54.0(16) 14.1(13} 9.2{15) 2.4(12)
31-50 361 128.4(7) - 118.9(6) 139.9(5) 67.1(7) 44.1(10) 73.8(8) 88.7(7)
31-50 362 53.6(11) 104.2(5) 47.2(8) 95.1(7) 36.6(11) 73.2(14) 47.8(13) 43.8(10}
31-50 373 48.1(8) 58.4(5) 23.7(%) 63.5(7) 32.0(9) 17.9{4) 23.1(13)} 23.8(10)
31-50 374 39.0(3) 71.7(3) 19.1(14) 35.5(3) 25.3{4) 11.6(6} 5.7(5} 2.3(5})
30 375 57.8(4) 69.3(4) 61.1(5) 176.1{5) 87.8{8) 231.7(8) 142.8(8} 68.1(6)
30 376 125.3(3) 74.3(4) 63.0(7) 32.5(4) 78.5(7) 88.2(90 59.4(8) 4.3(6)
. 51-100 377 0.0{4) ©0.0(3) ©0.0(2} 0.0(2) 0.0(2) 0.0(2) ©0.0(2} 0.5(2)
i 101~150 78 0.0(2) 0.0(2) ©0.0(2) 0.0(2) ©0.0(2) 0.0(2) 0.0{2) 0.0(2)
151-200 379 0.0(3) ©0.0(3) 0.0{(2} 0.0(2) ©0.0(2) 0.0(3} 0.0(2) 0.0(2)
151-200 380 L0.0{3) 0.0(3) - 0.0(2) ©.0(2) ©0.0(3) 0.0(2) 0.0(2})
1 101-150 181 0.5(4) 0.0(3) 0.0{2) 0.0(2) 0.0(2) 0.0{3} 0.0(2) 0.0(2)
' 51-100 382 6.0(4) 0.0(2) 0.0{2) 0.0(3) 0.0{4) 0.0(4)} 0.0(3) 0.0(2)
3150 383 ¢.5(4)  1.3(3) 10.0(2) 1.8(3) 0.0(3) 0.0(4) 0.1(3) 0.0(2)
: 201-300 723 - - - - - - - -
: 301-400 724 - - - - - - - -
. 201-300 725 - - .- - - - - -
1 301-400 726 - - - - - - - -
201-300 727 - - - . - - - - -
301-400 728 - - , - - - - - -
Mean (no. sets) 63.6{81) 63.0(54) 43.8(60) 83.5(60) 45.3(85) 51.9{101) 40.2(91) 27.5(77)

Biomass ('000 t) 79.7 70.1 54.4 104.6 56.7 65.0 49.9 34.4
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Table 13.
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Comparison of yellowtail biomass (000 t) from
different strata in Division 3N from surveys in 1984-88.

—

Total ail

Stratum Total other strata
3602 360 + 376 in Div. 3N Total 3N
1984 27.9 31.6 73.0 104.6
1985 12.1 20.9 35.8 56. 7
1986 3.2 13.1 © 51.9 65.0
1987 2.1 8.8 | 41.1 49.9
1988 0.5 1.0 33.4 34.4

393% of area outside 200-mile limit

b

89% of area outside 200-mile limit
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TABLE {5, MODEL USED TO CALCULATE AEUNMD, FOM SURVETS IN DIV ILNO,

REGRESSION OF MULTIPLICATIVE MODEL

“ULTIPLE Rlll!l."'l.‘l 0'881
MULTIPLE R SQUARED,,,,, 0,777

AMALYSIS OF VARIANCE

SOURCE OF
VARIATION

INTERCEFT

REGRESSIDN
TYPE |
TYPE 2

RESIDUALS

TOTAL

OF

!

3

1?
14

260

295 .

SUNS OF HEAN
SRUARES SBUARES
4,21E] 1231ET
7 6412 2,183
8,734E2 J.344E1L
9.01%€L 2:637EQ
2,196E2 §.447€71
9. 213E3

REGRESSION COEFFICIENTS

CATEGORY CODE

— it dn

1 362
2 8
1 3%
331
338
340
330
351
332
353
360
361
363
71
372
373
374
375
374

YARIABLE  COEFFICIENT
INTERCEPT 4,477
1 3.718
2 "1.994
3 “1.6435
4 ~2,087
] "3.944
é 0,230
7 0,026
8 “1,918
9 ~0,487
10 0.971
11 “1.749
12 4,32
13 ~0,820
14 0,474
15 "0.954
16 0,243
17 0,080
18 ~4,495
19 “3,402
20 2,314
2 1,352
22 0,413
23 “0.321
24 0.131
23 0,533
2 1,260
27 0,447
28 1,003
29 0.399
30 0.328
| 04672
32 0,995
33 0,653
34 237
35 “0, 443

$TD, ERROR

F-VALUE

20,847

41,757
84674

N3, DBS,
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TARLE ]f, UNCORRECTED ARUNDANCE FROM MODEL USED FOR SURVEYS,

FREDICTED TOTALS FOR MISSIMG STRATA

YEAR  STRATUM " toTAL

7 130 1821

7 31 5247

1 338 34852

sl J4¢ 20078

71 351 171255

Al 352 252701

71 353 17354

7 140 176230

;5 2373 15%?;2 : : DVERALL TOTALS

72 331 2031 _

;% 33480 l%ﬁ YEAR WEIGHTED AVERAGE
7 351 73764 o T ookat
7w 97439 i 1aaset
72 353 6770 71 102099
23 340 3001 74 208415
73 J40 24778 75 115254
7 37 2

73 333 4,1,g 7% 324347
3 467 % a0
A 138 1037 7 270431
74 340 1760 . 80 341490
74 351 14765 ' 81 305105
74 192 22151 82 282145
74 353 1339 84 317864
74 360 15448 85 204854
74 174 13425 B4 191799
75 N 158 87 159505
79 373 17189 ’ 8 1004671
75 383 g2

73 384 324

76 n 242

74 374 2818

76 175 377

74 394 197

77 N 187%

81 331 874

81 338 JEB4.

81 352 42907

81 353 2980

81 351 52999

84 o 252

84 384 519
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Table 17. Estimates of yellowtail abundance (x 10-6} at age from research vessel surveys in Div. 3ILNO. The

proportiona at age from the selscted strata analysis were used to break down the total abundance

the multiplicative model.

estimate from

— st

Age 1971 1972 1973 1974 1875 1976 1977 1578 1979 1980 1981 1982 1983 1984 1985 1986 1§87 1988
1 - - - - - - - - - - - 0.1 - - - - -
2 - - - 0.2 - - - 0.2 0.1 0.1 - 1.4 - - - - 0.1
3 8.5 9.6 0.7 1.8 0.8 4.1 0.2 2.9 0.9 5.0 1.2 5.5 0.3 0.7 ¢.1 0.1 0.1
4 99.7 72.0 10.2 15.9 13.1 17.4 3.1 9.9 6.0 11.1 2.2 18.8 3.5 2.5 1.8 0.5 1.2
5 224.3 141.8 67.4 51.t 65.7 T77.7 18.7 8.2 12.6 3.9 9.8 38.% 6.4 12,9 11.8 6.4 1.6
6 422.0 162.9 B87.0 87,7 94.8 106.2 45.6 70.4 50.2 97.7 42.1 56.1 94.0 52.8 30.3 20.2 9.5
7 382.2 B87.9 88.9 44.3 109.5 97.4 121.7 73.1 129.4 13%.9 107.5 87.4 131.3 90.9 93.7 56.5 31.7
8 51.4 28.0 34.0 5.3 26.8 19.7 9%.8 38.2 61.7 ,45.4 113.2 56.7 56.5 42.1 45.7 76.3 45.6
9 16.4 3.0 11.6 0.a 3.0 0.4 27.8 4.0 7.2 3.1 21.7 13.9 4.4 3.3 6.6 7.6 9.1
10 0.2 0.2 1.0 - 0.2 - 4.2 0.1 0.9 0.1 5.9 2.0 0.1 0.3 0.% 0.6 0.4
11 - - - - - 0.1 0.3 - - - 0 0.3 - - - - -
12 - - - - - - 0.1 - - - 0.1 - - - - - -
Unknown - - - - - - - - 0.1 0.1 0.1 - - - - - -
Totals
1+ 1204.7 505.4 300.8 207.1 313.9 323.0 321.5 237.0 269.1 340.4 303.8 280.8 316.5 205.5 190.5 168.2 59.3
4+ 1196.2 '495.8 300.1 205.1 313.1 318.9 321.3 233.9 268.1 335.3 302.6 273.8 316.2 204.8 190.5 168.1 99.1
7+ 450.2 119.1 135.5. 50.4 139.5 117.6 253.9 115.4 199.3 188.6 248.5 160.3 192.3 136.6 146.5 141.0 86.8
Table 18. Statistical analysis of day and night catches of

yellowtail from surveys during 1971-1987 using a Mann-Whitney U

test,

. than 50 fm in depth.

NAFO Division 3LNO.

Untransformed data,

—

from strata less

Category No. of Sets Mean Score z value p value

Number Day = 914 679.52 6.9987 .0000
Night = 566 838.97

Weight Day = 914 682.32 6.6764 .0000
Night = 566 834.44
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Table 19. Average numbers and weight of yellowtail per 30-minute
tow for selected juvenile strata in Division 3NO (1985-87).
Abundance and biomass are given at the bottom of table.

Stratum 19852 1986 1987
352 No. of Sets - 13 -
Av. No./Set - 210.77 -
Av. Wt./Set - 72.68 -
No. of Sets 3 14 19
360 Av. No./Set 57.67 259.14 199,22
Av., Wt./Set 26,83 19.96 12.75
No. of Sets 6 8 8
361 Av. No./Set 99.83 188.50 399.94
Av. Wt./Set 36.58 61.78 174.37
No. of Sets 7 5 7
375 Av. No./Set 228.29 236.65 407.26
Av., Wt./Set 104,14 115.19 43.22
No. of Sets 2 4 10
376 Av. No./Set 148.50 325.76 1015.22
Av. Wt./Set 47.75 150. 46 58.22
No. of Sets 18 44 44
Total Av. No./Set 118.91 240.92 439,31
Av. Wt./Set 49.04 73.53 65.24
Abundance 100.3 269.3 370.9

{million Nos.)

Biomass (1000 t) 41.3 82.2 55.0

aIncomplete survey.
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Table 20. A comparison of average numbers and weights of yellowtail per 30 minute set for Div. 3LNO from juvenils surveys in
1985, 1986 and 1987. These surveys are divided into independent day, night and combined categories.

1985 1986 1987
Div. Stratum ' ﬁay Night Combined Day Night Combined Day Night Combined
3o 338 No. of sets - - - 3 - 3
Av.No./sets - - - 86.67 - 86.67
Av.Wt./set - - - 41.17 - 41.17
k)& 350 No. sets 2 3 5 - 5 6
Av.No./set 8.00 93.00 59.00 - 9.40 7.83
Av.Wt/set 3.50 40.17 25.50 4.30 3.58
30 351 No. sets 2 - 3 5 5 9
Av.No./set 108.50 - 166.00 142.00 9.40 175.78
Av.Wt/set 44.00 - 63.67 47.70 4.30 66.00
30 352  No. sets - - - 7 6 13 ® 1t
Av.No./eet - - - 78.29 365.33 210.77 134 134
Av.Wt./set - - - 37.86 115.47 73.68 65.35 65.35
0 353 No. sets - - - 3 2 5
Av.No./set - - - 97.69 148.50 118.00
Av.wt, /set - - - 60.17 81.63 68.75
3N 360 No. sets 3 - 3 7 7 14 7 12 19
Av.No./set 57.67 - 57.67 20.57 49%97.71 259.14 24,57 290.25 192.22
Av.wt./set 26.83 - 26.83 5.50 34.43 19.96 19.02 18.61 12,75
N i6l No. sets 4 2 6 4 q 8 4 4 A
Av.No./set 58.50 182.50 99.83 160¢.00 217.00 188.50 146.75 653.75 399.94
Av.wt./Bet 26.13 63.50 33.58 72.81 50.75 61.78 69.25 279.75 174.37
3N 362 Ho.sets 5 4 9 5 2 7 2 2
Av.no/set 117.80 228.25 166.89 110.80 105.00 106.14 38.00 38.00
Av.wt/cet 45.00 77.63 59.50 43.56 42.00 43.14 16.75 16.75
3L 363 No.gets 3 2 5 3 2 5
Av.no/eet 44 .00 68.50 53.80 42.81 58.00 48.89
Av.wt/set 17.67 26.00 21.00 19.95 42.00 2.7
3L an No. Bets 2 2 4 - - -
Av.no/set 0.00 4.50 2.25 - - -
Av.wt/eet 0.00 3.75 1.88 - - -
3L 372 No. of sets 5 4 9 4 4 B
Av.No./sats 86.90 100.75 93.06 33.00 169.60 101.00
AV.Wt. /Bet 35.08 45.00 39.49 17.13 79.13 48.13
k1,4 3N No. sets 5 5 10 4 3 7
Av_.No./set 34.80 286.80 160.80 160.50 4%.50 112.93
Av.Wt/Bet 17.40 133.80 75.60 69.88 22.56 49.60
N 374 No. sets 2 2 4 - 3 4 1t
Av.No./set 10.50  21.50¢ 16.00 - 14.67 12.00 2.00
Av.Wt/set 5.25 2.75 7.50 - 7.83 6.38 0.44
3N 375 No. sets 4 3 7 2’ 3 5 3 4 7
Av.No. /et 60.50 452.00 228.29 4.10 391.69 236.65 29.33 691.25 407.26
Av.Wt./set 36.50 194.33 104.14 1.40 191.05 115.19 14.75 64.63 43.22
3N 376 No. sets - - 2 3 - q 3 7 10
Av.No./set - - 148.50 69.97 - 325.75 109.67 1,404.43 1,015.22

Av.wt./set - - 47.75 19.70 - 150.46 22.00 74.27 58.55



Table 20 (Cont'd.)
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1985 1986 1987
Div, stratum Day Night Combined Day Night Combined Day Night Combined
3N 383 No. sets 2 2 4 - - -
Av.No,/set 0.00 0.00 0.00 - - -
Av.wt./set 0.00 0.00 0.00 - - -
N 384 No. sets 2 2 4 - - -
Av.Ko./sat 69.50 1.00 35.25 - - -
Av.wt./Bet 44,75 - 1.00 22.88 - - -
Total No.sets 41 31 75 50 45 98 17 29 46
Av.no/set 59,27 157.95 104.92 84.70 204.72 147.90 70.12 514.68 342.59
Av. wt/set 26.29 65.15 43,35 36.08 61.73 53.05 24.3) 79.43 53.55
Abundance
{(million nos.) 1532.2 313.0 286.1 229.6 546.3 448.0 59.1 572.0 381.1
3L Biomass - - 22.9 - - 22.7
3N Bjomass - - 78.2 - - 85.4 59.6
32 Biomass - - 17.1 - - 52.5
Total Biomass('000t) 67.5 129.1 118.2 97.8 164.7 160.7 20.5 88.3 59.6

8strata with less than tvo sets deleted from overall estimates.
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Table 21. Average numbers per tow at age from selected strata in
juvenile flatfish surveys of NAFO Division 3NO (strata 352, 360,

361, 375, and 376).

Age 19852 1986 1987

1 4.72 21.48 30.48

2 2.76 16.95 113.11

3 1.43 27.29 88.50

4 7.29 10.05 80.17

5 9.98 18.99 20.09

6 14.67 41.41 . 19.05

7 35,32 53.87 . 37.65

8 35.45 41.66 46.10

9 7.10 8.07 4.40

10 ‘0.36 0.62 0,12
11 0.00 0.08

Av., No./Tow 119.08 240.46 440.51

2incomplete survey.

Table 22. Abundance (nos x 10 ?) at age of yellowtail from
selected strata in Division 3NO juvenile flatfish surveys
(strata 352, 360, 361, 375, and 376}).

Age 1985a 1986 1387
1 3,978 24,015 25,718
2 2,330 18,944 95,432
3 1,209 30,511 74,667
4 6,151 11,238 67,634
5 8,420 21,225 16,951
6 12,377 46,289 16,073
7 29,801 60,226 31,764
8 29,906 46,568 38,897
9 5,989 ‘9,016 3,714
10 301 688 99
unknown 0 88 698
Totals 1+ 100,462 268,720 370,949
4+ 92,945 195,250 175,132
T+ g 65,997 116,498 74,474

1 -4 13,668 84,708 . 263,451

aIncomplete survey.

Table 23. A comparison of average catch (numbers) per tow of yellowtail from
juvenile surveys in 1986 and 1987. Numbers of fishing sets in parentheses.

Age 1 Age 2 Age 3 Age 4 Age >4
Stratum 1986 1987 1986 1987 1986 1947 1986 1987 1986 1987
352 1.31(13) No survey 1.54 - 2.08 - 6.54 - 199.23 -

360 71.80(14) 15.58(19) 47.71 72.21 71.57 49.31 13.94 30.68 52.36 24.53
361 2.00(B) 1.76(8) 5.88 6.00 8.38 5.50 10.13 9,12 160.63 302.30
375 0.40(5) 32.14(7) 4.20 166.43 5.60 81,57 6.80 59,71 220.40 67.71
376 2.25(4) 93.90(10) 9.25 270.60 28.50 276.60 12.00 288.80 273.75 90.40
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TAELE 24, RESULTS FROK 3Fd USING FT IN 1987 = 1,0,

"POPULATION NUMBERS

AGE ) 1968 1969 1970 1971 1972 1973 1974 15 1976 1977 1978 1979 1980 1981 1982
——--’--mh—----—-__-———-————..—— - - — e e — —-— [PRp— -
4 | 156799 147013 119893 110606 121785 113144 75637 71859 79483 B3973  BeGS4 70496 48298 121448 175092
S | 109297 115648 108841 '8BA97 81794 68548 B0A0S 54850 50264 58530 41011 43750 SIB? 914 87175
& | 5387 75631 8312 78242 59224 5877 47782 42672 30940 34541 40597 42053 43110 33597 37385
7 1 18231 20132 43088 44495 X1828 24507 18025 19449 13596 16351 01174  D0435 19907 24722 19930
B | 2460 5627 11187 14177 13926 4867 3477 3713 3445 5458 SB03 4194 2985 8551 9715
9 | 149 599 1457 43 5451 1234 1031 510 568 1732 534 948 337 904 7581

10 1 270 163 555 138 418 172 3 s§ 15 5 128 52 57 343

——-.-+ _____________________________________________ . g e o e o . T o i o . o e o
4+ | 340763 373738 367742 341138 315389 284594 226230 192884 150374 202943 216024 204215 186001 236892 325284
S+ | 183965 226725 247849 230532 193605 173451 150597 121226 100891 118970 129168 133719 117703 117445 150062
& | 74668 111058 139008 141834 111811 84903 69987 46376 48627 60440 48157 69949 66391 67831 42084
7+ 1 20841 35477 55896 43592 50587 33026 22705 23704 17487 03898 27540 27916 21081 34233 30499

AGE | 1983 .1984 1985 1986 1987

-—-a-+ ---------------------------------------

4 | 168279 BBA26 55605 12925 237
S | 129712 124643 45408 41100 9051
§ 1 63291 9A307 91008 46425 24949
7.1 19478 41041 58534 5409 20748
8 | 5554 7462 18060 20516 16464
o ) w3 30 e e 101

01 W 19 I o
4 | 387011 354876 291297 179434 76931
S+ 1 218731 268400 235692 164509 76694
g+ 1 B90I9 143757 170284 125409 47643
7¢ 1 25728 A94S4 79186 78784 42674

POPULATION RIDMASS .

AGE | 1968 1969 1970 1971 1972 1973 1974 1575 1976 1977 1978 1979 1980 1981 1982 1983 1984,
41 3332 31362 2598 23583 29758 23701 12938 11307 13695 15383 18402 10751 15842 23548 34049 2873 14810
S | 27887 30041 28274 22256 20080 20060 17892 12448 14147 (882 14048 14647 11443 17340 20644 35653 30815
§ | 18342 26376 28183 23531 17941 14402 1412 11440 11121 11518 12687 11194 16303 8688 8352 20597 27601
7 1 6540 11437 15865 14053 9978 4569 5435 5241 SABA S417 6788 4400 8534 7969 4885 6421 13690
8 | 955 2238 556 4619 3797 T 1121 1745 2028 1372 1998 1344 1307 3295 2185 1550 2999
$ 1 B8 A 987 2184 1450 A4 247 19§ 4s8 383 779 247 146 539 525 149 485

10 i 1 39 109 ‘361 529 192 74 14 St 118 29 3 3 40 10 17 1#
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o e e e e e e i e e e e .
4+ | §7205 101775 104041 94586 79644 67811 51864 41915 46993 50074 56426 42833 53429 56538 70811 93191 90414
S+ | 53813 70413 78473 71004 53885 44109 38926 30608 33299 34491 37824 30082 37787 12970 36742 64408 75404
B | 25926 A0372 50199 46747 33846 24049 21034 18159 19157 18809 21776 17415 26325 20530 - 16098 28755 44789
7+ 1 7584 13997 22016 25217 15904 9447 4872 4720 8030 7291 9094 6221 10022 11842 7746 - 8157 17188

ASE | 1985 1984 1997
4 | 5463 1000 2
S 1 13705 4085 1431
5 | 25275 10018 5549
7 1 17878 14425 5657
8 | 4393 5741 5502
$ 1 1043 1113 1512

10 1 197 175 143

-—-v-—+ ---------------------

A+ | 70173 38559 19952
S+ | 44510 37559 19925
b+ 1 S80S 31474 18494
741 25530 21455 12974
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Table 24. (continued)

FISHIHG MORTALITY
AGE

1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1962 1983 1984 1985

-------------

[

*

I 0.004 0,001 0,001 0,002 0,019 0,03% 0,021 0.016 0,006 0.01% 0.009 0.018 0,020 0.032 0.001 0,000 0,002 0,002
b 0,068 0,031 0,030 C.104 0.155 0,327 0,336 0.272 0,058 0.066 0,072 0,091 0.123 0,127 0.020 0.01% 0.014 0,039
0,314 0,263 0,325 0,599 0.582 0.737 0.588 0.844 §,338 0.246 0.377 0.448 0,256 0,333 0.208 0.133 0,177 0.22
| 0,876 0,657 0,812 0,862 1.234 1,853 1,280 1.431 0,613 0,736 0,929 1,633 0,545 0.634 0,847 0,433 0,521 0,748
I 12 1,091 0641 0,636 2,124 1,396 1,619 1.577 0,388 2,025 1.491 2,612 0.895 0,898 2.385 1,729 0,907 1.259
i 0,438 1,000 0,666 0,850 2.268 1.469 3471 1,877 0,164 3,253 1.124 2,625 1.482 0,412 4,042 ?. 991 1,512
| ‘

1.4 158 0
1,081 1,046 0,644 0,698 2,162 1,607 1.81B 1,409 0,353 2,212 1.454 2,414 0.941 0,867 2,572 1.814 0.875 1,265

t
+
|
!
|
!
!
I
f
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Yellowtail Nominal Catches, Div. 3LND

& Canada
-+ Total

15000

16000

Year

rig.1 Nominal catches of Yellowtail in Div. 3LNO from 1963-1987.
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Nominal Catches of ¥Y-Tail by Division

té e

Remitnel Catod (L)

Year

Fig.2 Nominal catches of yellowtail in Div. 3LNO by Division, 1965-87.



Fi§.3 NAFQ Div. 3LNO, showing the Canadian 200 mile 1imit in relation to the Nose and Tail

of the Bank, as well as the stratification scheme used in Canadian groundfish surveys.
8
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¥Y-Tail Catch Rates in Div. 3LNO
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Fig. 4 Catchrates:of Y-Tail inDiv. 3UND from 1968-87.




Btzmass {(owst)

.32

Yellowtail Biomass in Div. 3H

80
ATl other strata in Div. 3N
60..
40 -
Strata 360 and 376
20-
0 L L3 L} 1) L L
;¢ 84 83 86 ar 88

Year



- 33 -

J.0¢
l
|
|
i [ ]
rt
| t (] t
| I I t
! a1 t t
| ] 2 1 1
1.2+ [ AR AR ARRR
R . ) 1A A £ ARAR
£ | % (O TN B T I RN YT
8 | me fRr % fRARAR 12
I [t [ 3 B AR R RRE X RARRR AR
D 0.3+ 1 A AL AL & tRAMER
u ! YO KL ARL R AR RAS4R MR
A I Ax fRR R A %03 113 RAARR AR R RN
L [ AR t KRR R RRR KER RA
§ I &t 22 1 % RE t2 Afp 1 hn
“0ubé 7] F I kR RR Kk RN RE RAAR %
I [T Y EES ORL Rt %
} tt I N | 1} )
| tt [T 3 ]
I 1 3
T U L
| 7Y
i SN} & . %
l 3
I t K2 1
'2.4; ]
"0.5 1.0 o5 4,0 3.5 20 8.3
" PRERICTED LN CATCH RATE
3.0¢
i .k
| L
i t
i tt
£ 200 a:
X | kit
P i v
B I 13
c | |73
T 1.0+ R 2
E i ta
D ! 1
15 rit
N ! 1
) 0.0+ 1t
R I 71
M i Ly
A I (7]
L | RER
“1.0¢ e
v l [y s .
A | A4
L | 18 ‘
u. 3 £ ’
g “2:0¢ (1]
I 1
[
| &
| &
'3.&*‘ .
=24 1.5 0.6 0.3 1,2 2.1 3.0
RESIDUALS

FI16,4, RESIDUAL PLDTS FRON MODEL USED FOR SURVEYS IM PIV JLHO,



Strotified Meon Ro. Por 8ot

o -~

V-Tail Survey Index in Div. 3LNS
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~ Fig.7 Research vessel survey abundance index for Y-Tail in
Div. 3LN:from 197 1-88 {adjusted for different vessel
and gear for 1971-82).
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Fig.8 Comparison of Yellowteil survey results.
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¥-Tail Abundance Index in Sel. Strata
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MEAN OF DEFENDENT VARIABLE 47432,54274

ESTINATED COEFFICIENT
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+PESULTS OF REGRESSION AMD FLOT OF AGE €
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3-8 FOF NOS, FROM SPA VS AGE -G FOF HDS, FROM SURVETS,1972-87.

-
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Fig.14 resuLTs oF REGRESSIOH AMD FLOT OF AGE § FOF HO%, FRON SPR VS AGE 4 FOF,NOS, FROM SURVEYS,{972-87,
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Appendixl
Nominal catch

Revisions to the nominal catch for 1986 and 1987 are as
follows:

1986 - USA 2562 t. Total 1986 catch = 30,736 t
1987 - Spain 1183 t. Total 1987 catch = 16,381 t

These figures are still preliminary and were not considered
substantial enough to warrant major recalculations of the
assessment parameters.

Assessment -

Table 25 shows a comparison between population estimates
from R. V. Surveys and catches for 1971-87. The abundance at
ages 5-7 was relatively stable from 1973-82, with average catches
in 1974-83 of about 15,200 t. From 1984-86, the average
abundance was about 16% lower, but the catch from 1985-87
averaged 25,300 t. In 1987 and 1988, the average abundance was
about one-third of the long-term average at ages 5-7.

Given the magnitude of the decline in stock size
(particularly that indicated by Canadian and USSR surveys) and
the very low levels of incoming recruitment, a TAC of 5,000 t for
the entire stock is recommended for 1989. 0f major concern in
establishing this figure is the presence of large numbers of
juvenile yellowtail in the Regulatory Area, where fishing
pressure on yellowtail has been high in recent years.

Table 25. Population sizes from Canadian R.V. surveys and
nominal catches, 1971-87.

Pop. size (nos. x 1078 catch (t) in

Year at ages 5-7 Subseguent year
1971 1029 39,259
1972 393 32,815
1973 243 24,313
1974 183 22,894
1975 270 8,057
1976 281 ] 11,638
1977 186 15,466
1978 182 18,351
1979 192 12,3717
1980 276 14,680
1981 159 13,319
1982 182 10,473
1983 - 16,710
1984 252 28,774
1985 . 156 30,736
1986 136 16,381
1987 83
1988 43

Avg {73-82) 216 ‘ 15,157

Avg (84-86) 181 25,297

Avg (B7-88) 63 ?

This section contains information and analyses presented at the

June 1988 meeting, after the initial research document had been

t

abled.
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