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Introduction 

TAC regulation  

This stock has been managed under quotas since 1973, when a precautionary level of 
50,000 t was established. In 1976, the TAC was reduced from 35,000 t to 9,000 t (Table la), 
following a series of large catches and a drop in stock biomass. After this, the TAC 
increased steadily to 23,000 t in 1982, and has been at a level of 15,000 t from 1985-87, 
based on recent average catches up to 1984. 

Catch history  

The nominal catch from this stock increased from negligible amounts in the early 1960's 
to a peak of just over 39,000 t in 1972 (Table la, Fig. 1). Vessels from USSR and Canada took 
almost all the catch up to and including 1975, with only Canada taking significant catches in 
the 1976-81 period. With the entrance of South Korea into the fishery in 1982, catches by 
non-Canadian vessels began to increase to the point in 1986 where Canada caught 14,000 t and 
other nations took 15,000 t. Overall, the nominal catch in 1986 was about the same as in 
1985, about double the 1984 level and triple the 1983 value. Catches by most nations were 
lower in 1986 than 1985, with the exception of Canada which took 800 t more, and Portugal, 
which reported 5,500 t in 1986 and no catch of yellowtail in 1985 (Table lb). Brodie (1986) 
contains further details on nominal catches and catch estimates for several nations in the 
1982-85 period. 

The fishery for this stock is conducted almost exclusively by large offshore otter 
trawlers, with the majority of the catch coming from Div. 3N (Table 2, Fig. 2). The catches 
from this division in 1985 and 1986 of 23-24 thousand t are close to the highest on record and 
can be attributed to the increased fishing activity on the tail of the Bank, outside Canada's 
200 mile limit, much of which is prime yellowtail habitat (Fig. 3). Catches in Div. 3L have 
averaged about 2,800 t annually since 1976, and catches in Div. 30 have ranged from 600 to 

2300 t over the same period. 

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

Assessment 

Sampling  

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



Numbers caught at age in 1986  

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

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

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

Weights at age  

These were determined in the usual manner using the method described in Brodie, 1985. 
Those for 1986 are shown in Table 6, while Table 8 contains the 1968-86 values. The weights 
were lower in 1986, although not unusually so. Table 9 gives the calculated catch biomass, 
obtained by summing the yearly products of numbers and weights at age. The 1986 value was 
only 2.6% higher than the nominal catch, and most other values are within 6% of the catches. 

Natural mortality  

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

Research vessel survey data  

A)  Spring Biomass surveys  

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

Tables 10-12 show survey results, in the form of mean weight per tow per stratum and 
total biomass estimates for Div. 3L, 3N, and 30 respectively. Most of the biomass of 
this stock is found in Div. 3N0, primarily Div. 3N and although the biomass estimates in 
Div. 3L and 3N dropped from 1986 to 1987 and the estimate for Div. 30 increased, there 
has been little change in the stock biomass over the 1985-87 period, despite the large 
catches in 1985 and 1986. 

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

Tables 14 and 15 contain age by age composition for the selected strata from Canadian 
surveys in 1971 to 1986. These data show that population size and structure was fairly 
stable from 1978 to 1982. Brodie (1986) postulated that the high estimates in 1984 
appeared to be anomalous when compared by the population sizes estimated in 1985 and 
1986. However, re-examination of average number per set at age and abundance estimates 
for 1984 to 1986 shows that both the 1978 and 1979 year classes were strong, and there is 



also some Indication of this in the 1982 average numbers/age. In the 1984 estimates of 
abundance at age the large sizes of both these year classes together resulted in large 
increase in population estimates for that year (Tables 14 and 15). Abundance at age of 
yellowtail for all strata in Div. 3LN0 from research surveys in 1984, 85, and 86, when 

= coverage was very good, also reflects the strength of the 1978 and 1979 year classes 
(Table 16). 

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

B. Juvenile yellowtail biomass surveys  

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

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

The results of these two surveys, in the form of mean weight and number per tow by 
stratum, along with biomass and abundance estimates are given in Table 17 for Divs. 3L140. 
The majority of the biomass of yellowtail is located in or near the Southeast Shoal, 
:Stratum 375, and 376 (Fig. 3). Table 17 also shows the results of independent biomass 
estimates generated by day and night compared to the entire combined survey in 1985 and 
1986. Abundance estimates by night were twice those by day and were higher than the 
results of the combined surveys, while biomass estimates by night were 1.91 (1985) and 
1.68 (1986) times higher than day estimates and marginally higher than the combined 
survey. 

Table 18 shows a comparison of survey information derived from regular groundfish biomass 
surveys (Spring) and juvenile surveys (Fall) of selected strata in Divs. 3LN. Abundance 
and biomass estimates were higher in juvenile surveys in 1985 and 1986 than in 
the regular surveys. Difference in estimates may be attributed to the fact the shrimp 
gear used in the juvenile surveys is more efficient in catching both juvenile and adult 
yellowtail than the otter trawl used in the regular surveys. However biomass estimates 
from selected strata in the, Spring regular survey show an increase from 1985 to 1986 
while the estimates from the selected strata in the Fall juvenile surveys show a decrease 
from 1985 to 1986. This difference may be attributed to 1) diel trend in fishing sets or 
2) inadequacy of selected strata being applied to the Fall juvenile surveys. 

Tables 19-21 contain information on the age composition of 1985 and 1986 juvenile 
surveys. Mean catch per tow and abundance estimates of juveniles (ages 1-4 years) were 
much higher in 1986 than in 1985. This can probably be attributed to 1) a more extensive 
survey in 1986, 2) diel trend in availability of catches of yellowtail and 3) limited 
distribution of juveniles compared to the adult population (Walsh, 1987). 
Tables 20-21 contain a comparison of age composition for the selected strata 
from the Canadian Spring (regular) biomass surveys and .  the Fall juvenile surveys. 
Abundance estimates are higher for juvenile surveys than for the regular surveys in both 
years. Mean catch per tow for ages 1-4 from the juvenile surveys were still low in both 
years (Table 20). This can be contributed to the fact that the best catch rates were in 
stratum 360 and 376 which are not included in the selected strata. 

Commercial CPUE data  

Table 22 contains a summary of catch and effort data from Canadian trawlers (mostly TC4 
and 5) in the main species yellowtail fishery in Div. 3LNO. CPUE declined from a level near 
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0.6 t/hr in the early 1970's to a low of 0.33 t/hr in 1976. Catch rates then increased 
steadily to 1980-81, remained at a level around 0.55 t/hr from 1982-85, then decreased about 
19% in 1986 (Fig. 5). With the strong 1978 and 1979 year classes likely to contribute less to 

"'the fishery in 1987 and very little in 1988 (at ages 10 and 9) the decline in CPUE may 
continue unless recruitment to the fishery is stronger than indicated. 

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

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

Sequential population analysis(SPA)  

Recent efforts to use SPA with this stock have met with little success in recent years. 
After being used for several years as the basis of assessments, the use of SPA was 
discontinued in 1984, when concern was expressed over the consistently high values of fishing 
mortality (F) observed at ages 7-10 in many years (NAFO Redbook, 1984, p. 54). Subsequent use 
of SPA was considered useful for indicating trends in population size but not suitable to form 
the basis of catch projections. Given this, it was decided to include SPA for this stock 
simply for illustrative purposes. The SPA shown in Tables 23 and 24 both use a short term 
(1982-86) average partial recruitment vector and terminal F in 1986 of 0.9 and 1.5 
respectively. An attempt to calibrate the SPA with survey data on an age by age basis in 1986 
indicated F to be around 0.9 to 1.0, however, the results were inconclusive. 

Tables 23 and 24 again indicate that the 1978 and 1979 year classes were strong. Given 
the high levels of F shown in the SPA, the analysis converges quite rapidly, and both SPA show 
a relatively stable population size at ages 5+ from about 1974 to 1982, followed by an 
increase in 1983-85 as the 1978 and 1979 year classes entered the fishery. Both analyses show 
lower than average population sizes at ages 4-6 in 1986, although the values at ages 4 and 5 
are particularly sensitive to changes in the PR, set at .001 and .052 for the 2 ages 
respectively. As Table 24 indicates, the 1978 and 1979 year-classes show up very strongly, 
even at an input F of 1.5 in 1986. 

Prognosis  

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

References 

Brodie, W.B. 1986. An assessment of yellowtail flounder in NAFO Div. 3LNO. NAFO SCR Doc. 
86/40, Ser. No. N1156. 20 p. 

Brodie, W. 1985. An assessment of the yellowtail flounder stock in NAFO Div. 3L, 3N, and 30. 
NAFO SCR Doc. 85/50, Ser. No. N999. 20 p. 

Kulka, D.W. 1986. Estimates of discarding by the Newfoundland offshore fleet in 1985 with 
reference to trends over the past .5 years. NAFO SCR Doc. 86/95, Ser. No. N1221. 20 p. 

Walsh, S.J. 1986. Junenile yellowtail surveys on the Grand Bank (NAFO Div. 3LN0). NAFO SCR 
Doc. 86/39, Ser. No. N1153. 15 p. 

Walsh, S.J. 1987.. Diel Variability in Catches of Yellowtail flounder on 
the Grand Bank, Divisions 3LNO. NAFO SCR Doc. 87/48, Ser. No. N1335. 



Table la. Nominal catches by country and TACs (tons) of yellowtail in NAFO 
Divisions 3LNO. 

Year Canada' France 
South 

USSR 	Korea a 	Other Total TAC 
• 

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 12,011 366 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 10,473 19,000 
1984 k  12,437 89 2,373 	36 14,935 17,000 
1985w 13,357 - 4,212 	11,018 28,587 15,000 
1986b  14,157 - 2,620 	12,925 29,702 15,000 
1987 15,000 

a South Korean catches reported to NAFO in 1982-84 as unspecified flounder. 
Breakdown used for these catches is 60% yellowtail, 40% American plaice. 

bProvisional. Catches for S. Korea and some others are estimated. 

Table lb. Breakdown of provisional catches from Table la listed as "other" in 
1985 and 1986. 

Year 	Spain 	Portugal 	Panama a 	U.S.A. 	Cayman Island 	Other 	Total  

1985 	2,415 	• 	4,065 	3,771 	. 	755 	12 	11,018 
1986 	336 	5,521 	3,785 	2,562 	691 - 	- 	12 925 

a llot reported to NAFO. Catches estimated from surveillance reports. • 

fable 2. Breakdown of nominal catches (tons) of yeilowtail by NAFO Div. 3L, 3N, 
and 30. 	; 

Year 

:1965 .  

- 1968 
1969 
1970 -  
1971 
1972 1  
.1973 
1974"." 
. 

• 1976 	. 
,.1977- 

1978 
1979 
1980 
1981 
1982 a .. 
1983 a 

 1984a,  
1980 ,9  
1986 a, b 

, 	. 	• 

3N 30 UNK 

117 , 2,958: 55 
62 6 442 522 

453 6,117 2,308 
- 	2,815  8,459 	- 2,066 

5,287 7,215 3,206 
7, 419 , - 18,668 339 

-6,632 25,174 5,536 
, 9,292 . 25,788 4;179 

, 	4,856 23,693 4,266 
1,544 19,329 3,440 
2,638 16,156 4,100 

516 ' 1. 5,023 ' 	2,518 
. 2 , 651 7,381 1,606 
2,547 11,079 ;1,840 
2,595 14,556 1,200 

• 1,898 9,805 
2,345 11,733. 602. 
2,305 9,327 1,687 
2,552 6,966 - 	925 

- 5,264 - 9,179 492 
3,376 23,118 1,921 172 
2,930 24,469 - 	2,303 - 

Total 

3,130 
7,026 
8,878 

13,340 
15,708 
26,426 
37,342 
39,259 
32,815 
24;313 
22,894 
8,057 

11,638 
15,466 
18,351 
12,377 
14,680 
13,319 
10,473 
14,935 
28,587 
29,702 

aIncludes breakdown of unspecified flounder catches by S. Korea. 

b8rovisional. Includes estimates of non-reported catch outside Canadian 
200 mile limit. These catches are attributed 90%: 10% to Div. 3N:30. 
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Table 3.  Breakdown of yellowtail  nominal  catches  (t)  by Division and month, 
for the years 1977-86. 

Month 1977 1978 1979 1980 1981 1982 a  1983 a  1984 a  1985 a,b  1986a , b 

3L 

Feb 21 2 - 
1 

- 2 - 
- 
- 

3 
3 

Mar 13 - 165 - 2 - 13 382 7 
Apr 9 5 195 - 101 3 31 367 434 14 
May 113 184 621 715 1,024 24 100 2,163 482 674 
June 668 1,230 778 864 309 918 568 1,155 566 584 
July 731 473 452 233 503 711 533 1,211 544 531 
Aug 790 423 256 65 153 154 611 289 476 427 
Sept 127 175 79 11 134 96 253 21 209 567 
Oct 163 50 43 9 65 255 227 6 76 99 
Nov 15 - 3 9 51 165 26 180 12 
Dec 4 3 1 44 93 62 8 27 9 
Total 2,65 1 2,547 2,595 1,898 2,345 2,305 2,552 5,264 3,376 2,930 

3N 
Jan - 219 11 66 70 364 366 - 175 
Feb 14 55 27 16 400 349 120 1,271 211 
Mar 66 106 109 180 30 144 4 316 662 200 
Apr 52 519 1,007 17 189 16 423 2,507 392 439 
May 876 384 1,044 431 614 371 556 1,897 1,349 1,492 
June. 853 788 1,557 896 765 402 369 709 1,346 1,333 
July 1,270 750 917 594 2,351 1,202 584 680 958 1,449 
Aug 1,099 1,047 1,229 325 3,582 1,965 1,074 183 1,350 1,857 
Sept 520 1,265 2,203 374 1,765 1,346 718 16 1,345 3,072 
Oct 320 3,136 4,417 2,675 1,972 1,464 521 18 1,403 1,506 
Nov 1,730 2,259 1,828 3,389 372 739 447 54 1,916 323 
Dec 581 551 207 924 11 180 486 76 402 452 
Unknown - - - -  1,073 1,101 2,237 10,724 11,960 
Total 7,381 11,079 14,556 9,805 11,733  9,327 6,996 9,179 23,118 24,469 

30 
Jan - 6 2 - - 24 10 - 16 
Feb 13 7 - - 13 25 16 21 
Mar 4 23 - - 7 - 6 46 3 38 
Apr 45 157 97 - - 1 37 7 89 67 
May 309 922 233 165 38 768 264 56 329 123 
Jun 416 123 229 226 158 662 80 44 264 468 
July 331 108 54 36 206 31 27 63 102 228 
Aug 228 91 58 2 30 1 31 5 77 91 
Sept 97 49 70 14 34 40 54 1 87 95 
Oct 34 105 253 93 39 23 59 30 106 64 
Nov 107 160: 120 104 23 96 191 38 101 57 
Dec 22 89 84 34 67 20 17 31 24 12 
Unknown - - - - - 45 122 136 723 1,023 
Total 1,606 1,840 1,200 674 602 1,687 925 492 1,921 2,303 

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

bProvisional. Includes estimates of non-reported catch outside Canadian 
200 mile limit. These catches are attributed 90%: 10% to Div. 3N:30. 
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Table 4. List of commercial samples, by quarter and division, available for the 
Canadian catch of yellowtail flounder in Divisions 3LNO, 1986, as provided by 
the Commercial Sampling Section in St. John's. 

Division 
Quarter 

Total 1 2 3 4 

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

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

30 Can catch(t) 23 607 329 66 1,025 
Samples - - - 
Measured 
Otoliths - - - - - 

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

AVERAGE CATCH 

AGE 

it 	4 

WEIGHT 

0.091 

LENGTH 

23.396 

MEAN . 

9 

STD, ERR, 

1.00 

C, 	V, 

0,12 
1 5 0.263 31.790 1686 153.99 0,09 
* 6 0.357 34.731 8734 534.24 0.06 

7 0.474 37.707 26984 763.45 0.03 
8 0.624 40.840 16780 598.41 0.04 
9 '0,839 44.478 3423 213.23 0.06 

10 1.030 47.180 386 44.61 0.12 
*11 1.256 49.969 46 10.94 0.24 
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Div.  Stratum 

. 3L  350 

30  351 

30  352 

30  353 

3N  360 

3N  361 

Day 

1985 

Combined Day 

1986 

Combined Night Night 

No.  of sets 
Av.No./sets 
Av.Wt./set 

3 
86.67 
41.17 

- 
3 

86.67 
41.17 

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 

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 

No.  sets - - 7 6 13 
Av.No./set - 78.29 365.33 210.77 
Av.Wt./set - 37.86 115.47 73.68 

No.  sets 3 2 5 
. Av.No./set 
Av.wt./set 

No.  sets 3 3 

97.69 
60.17 

7 

148.50 
81.63 

7 

118.00 
68.75 

14 
Av.No./set 57.67 57.67 20.57 497.71 259.14 
Av.wt./set 26.83 26.83 5.50 34.43 19.96 

No.  sets 4 2 6 4 4 8 
Av.No./set 58.50 182.50 99.83 160.00 217.00 188.50 
Av.wt./set 26.13 63.50 33.58 72.81. 50.75 61.78 

30  338 
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Table 16.  Yellowtail abundance (nos X 10 -3 ) at age from research vessel 
surveys, Div. 3LNO, all  strata, 1984-86. 

Year 

Age 1984 1985 1986 

1 - - 
2 14.0 - 
3 404.6 1337.1 102.3 
4 3286.7 4232.6 1277.4 
5 26782.4 12721.4 10929.2 
6 83037.2 52919.6 30174.2 
7 127631.1 92692.6 96709.8 
8 60957.2 38647.6 44507.7 
9 4510.8 2797.5 6684.3 

- 10 69.8 259.1- 432.6 

UNK 29.9 76.2 

Total 306679.8 205651.4 190893.7 

1+ 306679.8 205621.5 190817.5 
4+ 306275.2 204270.4 190715.2 
7+ 193168.9 134396.8 148334.4 

Table 17. A comparison of average numbers and weights of yellowtail per 30 minute set for 
Div. 3LNO from juvenile surveys in 1985 and 1986. These surveys are divided into independent 
day, night and combined categories. . 
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1985 1986 

Diva Stratum  Sets Day Night Combined Day Night Combined 

3N 362  No.sets 5 4 9 5 2 ' 7 
Av.no/set 117.80 228.25 166.89 110.80 105.00 109.14 
Av.wt/set 45.00 77.63. 59.50 43.56 42.00 43.14 

3L 363  No.sets 3 2 5 3 2 5 
Av.no/set 44.00 68.50 53.80 42.81 58.00 48.89 
Av.wt/set 17.67 26.00 21.00 19.95 42.00 22.77 

3L 371  No.  sets 2 2 4 - 
Av.no/set 0.00 4.50 2.25 
Av.wt/set 0.00 3.75 1.88 - - 

3L 372  No.  of sets 5 4 9 4 4 8 
Av.No./sets 86.90 100.75 93.06 33.00 169.60 101.00 
Av.Wt./set 35.08 45.00 39.49 17.13 79.13 48.13 

3N 373  No.  sets 5 5 10 4 3 7 
Av.No./set 34.80 286.80 160.80 160.50 49.50 112.93 
Av.Wt/set 17.40 133.80 75.60 69.88 22.56 49.60 

3N 374  No.  sets 2 2 4 - 3 4 
Av.No./set 10.50 21.50 16.00 14.67 12.00 
Av.Wt/set 5.25 9.75 7.50 - 7.83 6.38 

3N 375  No.  sets. 4 3 7 2 3 5 
Av.No./set 60.50 452.00 228.29 4.10 391.69 236.65 
Av.Wt./set' 36.50 194.33 104.14 1.40'  191.05 115.19 

3N 376  No.  sets 2 3 4 
Av.No./set 148.50 69.97 325.75 
Av.wt./set - 47.75 19.70 - 150.46 

3N 383  No.  sets 2 2 4 
Av.No./set 0.00 0.00 0.00 
Av.wt./set 0.00 0.00 0.00 

3N 384  No.  sets 2 2 4 
Av.No./set 69.50 1.00 35.25 
Av.wt./set 44.75 1.00 22.88 

Total  No.sets 41 31 75 50 45 98 
Av.no/set 59.27 157.95 104.92 84.70 204.72 147.90 
Av.wt/set 26.29 65.15 43.35 36.08 61.73 53.05 

Abundance 
(million  nos.) 152.2 313.0 286.1 229.6 546.3 448.0 

3L Biomass 22.9 - - 22.7 
3N Biomass 78.2 - 85.4 
30 Biomass - 17.1 52.5 

Total  Biomass( 1 000t) 67.5 129.1 118.2 97.8 164.7 160.7 
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Table 18. A comparison of average numbers and weights of yellowtail per 30 
minute set for selected strata in Div. 3LN during Spring biomass surveys and 
Fall juvenile surveys in 1985 and 1986. 

1985 	 1986 
Div. 	Stratum 
	

Spring 	Fall 
	

Spring 	Fall 

350 	No. of sets 	12 	5 	11 	6 
Av.No./set 	 8.50 	59.00 	5.00 	7.83 
Av.Wt./set 	 3.68 	25.50 	2.30 	3.58 

361 	No. sets 	 7 	6 	, 10 	8 
Av.No./set 	156.71 	99.83 	98.70 	188.50 
Av.Wt/set 	 67.07 	38.58 	44.10 	61.78 

362 	No. sets 	 11 	9 	14 	7 
Av.No./set 	 88.36 	166.89 	167.60 	109.14 
Av.Wt/set 	 33.64 	59.50 	73.20 	43.14 

363 	No. sets 	 8 	5 	10 	5 
Av.No./set 	 33.25 	53.80 	16.60 	48.89 
Av.Wt./set 	 15.17 	21.00 	8.30 	22.77 

372 	No. sets 	 12 	9 	14 	8 
Av.No./set 	129.50 	93.06 	73.90 	101.00 
Av.wt./set 	 56.46 	39.49 	36.30 	48.13 

373 	No. sets 	 9 	10 	14 	7 
Av.No./set 	 68.44 	160.80 	33.50 	112.93 
Av.wt./set 	 31.98 	75.60 	33.50 	49.60 

375 	No. sets 	 8 	7 	8 	5 
Av.No./set 	180.37 	228.29 	445.80 	236.65 
Av.wt./set 	 97.78 	104.14 	231.70 	115.19 

Total No. sets 	67 	51 	81 	46 

Total Av. No./set 	92.47 	123.09 	109.59 	110.67 
Total Av. Wt./set 	42.34 	51.71 	53.33 	47.17 

Abundance (nos.x10 -3 ) 102,706 	193,773 	121,079 	174,139 
Biomass'(tx10 -3 ) 	47.0 	81.3 	59.2 	74.2 

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

Age 

Average number/set 
1985 Survey 	1986 Survey 

(75 	sets) 	(98 	sets) 

Abundance 
1985 Survey 	1986 Survey 

1 1.47 8.02 4,003 24,305 
2 0.98 6.31 2,683 19,120 
3 1.23 10.22 3,356 30,949 
4 4.93 4.02 13,446 12,169 
5 4.75 8.20 12,949 24,835 

14.83 24.87 40,427 75,334 
7 44.95 51.27 122,580 155,322 
8 28.00 	. 30.56 76,354 92,587 
9 3.71 3.94 10,126 11,931 

10 0.13 0.26 361 795 
11 0.00 0.03 0 88 

0 38 
Unknown 0.01 

Av.No./set 104.99 147.71 

Total 	1+ 286,289 447,478 
Total 4+ 243,603 373,104 
Total 7+ 176,781 260,765 
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Table 20. Comparison of average number per set at age of yellowtail from 
spring biomass surveys angl fall juvenile surveys using selected strata in 
Div. 3LN in 1985 and 1986°. 

Age 
1985 

Spring 	(67 	sets) 	Fall 	(51 	sets) 
1986 

Spring 	(81 	sets) 	Fall (46 	sets) 

1 0.00 0.49 0.00 0.34 
2 0.00 0.34 0.00 1.17 
3 0.32 1.25 0.06 1.68 
4 1.13 6.17 1.02 2.27 
5 5.80 3.85 6.76 5.82 
6 23.76 16.70 17.34 20.60 
7 40.94 55.37 53.68 47.84 
8 18.92 35.10 26.13 27.48 
9 1.42 3.85 3.75 3.21 

10 0.12 0.08 0.26 0.24 
11 0.00 0.00 0.00 0.06 

Unknown 0 0 0 0.02 
Av. 	no./set 92.46 123.20 109.01 110.71 

aTowing distance of each fishing set in the spring surveys was 1.75 miles 
(at 3.5 knots) while the towing distance in the fall survey was 1.25 miles (at 
2.5 knots). 

Table 21. Comparison of Abundance (nos. X 10-3 ) at age of yellowtail from 
selected strata in Divisions 3LN from Spring and Fall surveys. in 1985 and 
1986. 

Age 
1985 

Spring 	Fall 
1986 

Spring Fall 

1 0 	 776 0 537 
2 0 	 530 0 1,847 
3 355 	1,972 68 2,634 
4 1,259 	9,704 1,137 3,569 
5 6,443 	6,054 7,512 9,147 
6 26,396 	26,264 19,260 32,397 
7 45,470 	87,085 59,625 75,242 
8 21,018 	55,205 29,019 43,215 
9 1,628 	6,058 4,164 5,042 

10 137 	 - 119 294 377 
11 0 	 0 0 88 

Unknown 0 	 0 0 38 
Totals 1+ 102,706 	193,773 121,079 174,139 

4+ 102,351 	190,489 121,011 169,077 
7+  68,253 	148,467 93,102 123,964 

Table 22. Nominal catch and effort data for yellowtail 	in NAFO 
Division 3LNO. Column 2 refers to reported "directed" catch by Canada (N), 
otter trawlers, mostly TC 4 and 5. 

Year 
Directed catch 

(tons) 
CPUE 

(tons/hr) 
. 	Total 	catch 

(tons) 

Total 
calculated 

effort 
(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 14,935 27,105 
1985a 6,841 0.566 28,587 50,507 
1986 a  8,894 0.461 29,336 63,689 

aProvisional. 



- 19 - 

.•Cmcr 	C 
.0- NI In 10 a Q. 

0- 0 cr 

NJ CO cr -0 
In r- h.JP O0 
N CM 0 OM cr •-• 
gMhb ocm 

C..1 

N. C. In PQ CO VI 
Ca OD 0 C.., 
03 -0 0- r.-.1.7 
N.1 

cz- 0 
 in 0 0 .
In
0 

CO .rPM -4  
0.- in CY b.4 
C4 cr 

CM " In NI 07 in 
in OJ 0-  CJ h. rn In 
CJ 04 0, a. Cd In 

N.1 CO cr 
mcl• 

IN ND 0 a. C.4 0'0 
O ^045 

0- ND .3- 
Cr- cm in 

C4  NI CO  hM 

-4 in ro 0 0  r. 10 III 0 4 
0 Cm to In 0, 

.01  0 OD 
c4 

r, 	cr c, 
CO 0 Cr 
in b.yln MN 
0 cr 

m,  c+.1 OD 03 0-0-
C C. 00 OD a IN. NI 0 0 
CO c3 

N CO TN r0 OD 
CO CO ... -0 N. CO r, 
M CO In4MM r, 
in In .44 in 

in N. ^ a 
r
co c0 

0- N CO ..1 0  in -.0 4-4 a co cr 443 .r in CM 
+.1 

IN CO 0 •lin C.0 
C> cr ,_, 
ro '0" cr cm 

co C4 cm in 	mci- 
ro 0- -010 Cr N., 
a- 00 ..., mr 

••• 
 

'cm 0  CM 	Cr 04 
0 -O O .0  r0 In 0, 

cZ,  -o in cm •Ilr 
CCM10 0 .4. b C4 

O0 CO IN 0P 
cr 4 C.4 cr. In 04 

N. 00 C. N...0 
in 0 N. a., •-• 

CM - 

CO 
NI 	1.7 Ca. +4 

 In 10 In ...I 03 .0 
In CM III 0 -0 +4  NI 
r0 CM rn 
Ns C4 CM 

CO 0" NI In -0 hP 
,OINc0.-01.0C00 
in C-4 CON., N. 
In COO in in 
NN (NI vcrl 

+. 	co NP 
C IN 10 ro CO ND 

NI 0 r-D cr NI CM 
0.0 C.4 
1.7 

r .... 0 0000  
O cr ^ 0 00 Ca 
O 0 ND 0, a, cr, 
- • • - • • m 

0 0 0 0 Ca 0 Ca 

0 cm, CO CM .4 CD 0. 
CO Cr.  4 CM SO CM N. 
00 Cm in h Ph 

0 0 0 0 0 Cm 0 
r.4 cr In ro CL4 
0.y 40 In oD 
OO r. In OD G CO 
0 0 0 0 0 

0 -0 0 In 
cm in 0 

0 0 •-• -.0 0 
O 0 0 0 CM 1..) CJ 

rm 0 in cm 40 cr 
ON 0 0 Co CM N 
00 CC err) 
0 .0 0 .0 CM Of CJ 

4504 CO cm N. 
I.) Cm C. 1+1 0 4.4.0 
6 .-4M.O CO .0 CO 

.0. 0 0 0 00 0 
cm....0 	in NI -4  
.4 cm in 	OD cr 

NI In 
 

cove 
c> 

07 01 0.1 1nfl 
wc.R. cr r•-• .-I 
004.0-{1.0.0 

• • • • 00 0 •-• CJ C..4 CM 

Ca N4 IN Ca. 	cr 
0- cm in 

0 PO cr 
CA 0 0 0 

O' w^O W.,  MN 
•-•O QM CJI •-• 
OO CJ h  ON CI 

0000  CM MN 

co 'Co an CO cr 1",  0 in CO .On 
0 0 NI. 

O ° C.  0 00 0 
bN C' 	0- 
,1N cr ND IN 0 
0 cm CO mc- In co -0 
. - . 

Ca 0 0 rm. 

Co 0 cm- .., CO 
CJ tc) CO CO 

140 rm -0 CO 
• 

Ca 0) O - 1 .-.M.+  

Ph IN rn OP h 
NI N.1 4949 P -00  
OM IN. .0 In -.0 

00 0 •-• ...I +4 

Ca In CM sr crCO 
.., in CO MN ,0 
Ca r, In C.4 'lc.  

m 	m 
0 0 0 C4 CV 

r.L a 0- 4,1 0 a. op 
° 0- 43 in 0- 

in co -a Co 0 

00 0  0 00 a 

o 	-0 -41" 
O M CM -44 
° re)  CO "m3  '° 

CD 0 0 Ca 00 0 
IC) 	co -0 

OM -0 in In 0 Cr 
00 N1.0 C. 0 0 • • • 	• 
9 9 0 0 	""• 

CO 	 C'M CO 
IN. -cm Lr) 

00 1.3 CO c. ct • C.  
Ca C. 

- - 

-0 N. CO PO 

CO CM IN CM 0 In CO 	In a0 .00. CO .er in CO 	0 C4 pe 
0 

MO MIn0 	c4 CO C..,  
Mh CO .0 	 1`. 147 in IN 
1-0, CJ rm 	 CO In CM 

•  

tal I 	-I- 4- + 
/-0 I Cr In -0 N. CO Ca. 0 .41•• In -0 a 1 	 .4-1 I 

+443 
in 03 ra. 03 ^ M M  
-. CObCOInC-
cCJI'-'J CJb  a mu" 

45 -3 POC 
CO in N4 -0 (-4 
CO CM 0 CO CO 14-3 
C- 0- CM CO CJ 
In In CO 4.4 

°Ln 4.4; L-- 
CJ Uri -.rain PN 
0 043 .4 0. .1- 

NI 

rm.". 

o 
04 In In cr 
03 ,0 N. re) .43 NI 

In IN CrO N4 Cr in Cr Ca 1.47 
.43 Ln 
mcl 

ra cord 4-. In PM 
.4 ...Ora 
"r .4 PC r. M. 

0 CM N. 0- cm 
CON,_. 

CJ 

cr (war NI CO cr 
C.4 01.0 

•-• roC> Ln 
41m O M -TO  
CM In 140 CJ 
..1 

`0 45 .4  0.1 	NJ 
0 CO NI 

C4 in+. 0% 0-  pa 
VI 

 
cr.o.ro ca 
0 lne^ 

C. r41..'cr. 0303 1-1 art.  ty 0- .0 CM 
C h0  -0 .4 
Ca. ra, C.1 	■Cl 
b.00CJ  

N..0 ncr 
It OP 	po 
CO co 	co in 

.1.4 In 
CO .43Cr N.1 

•-• CO C r."` 
MC r In In Min 

CI• in In M< N. La 
ra co 0 -0 In -I 
Co !AIM mcl 

CM COb45  co CO 
CO -0 Cr. Cr .0 

IV P In mar in 
P NO MM 
h. In ti 

CO ca CM a. .0 
tr) in IN a my 

C4 'ct p 3 In 
N. Cr +4 

IN in CV In IN 
" co 4.4 r- IN 

cr •-1  
p g 2,3 140 

0- co N. h  N.  C  CO 
C cr IN 0 '43 mc 
cm In OD in CO C.4 
1.0 CO 'I...Ir..° •-• I". OD NI 

In '- cr CO -0 ,1 
00 a, CM C.1 Ca ISO 
TN N. CM Co Ca-QM 

-413- In Lc) In •-• 
C.1 co 1.3 , 

In ,,,,„"43 	CM In IN .43  
0, N. .m3 in 

.0 CM C--'.MIS 
0 00 CO sr Cr Cr 

a .4  
mcf 

CM 03 IN N.1.3 
.4 03 CO in "0 

CO 03
a 

 ^10 	".4 cotc710 
•-.4  0 CO 

, CM N- 0-. 
•-•OM MN 0.N. 
O.O .O.r -0 45 
IN In In Cr. 

N. CM 

Ca I", IN 	ca 
P O-CJ 10 sr 
N. NCO N4 cr 
c3 C.10 OD CM 

 Inc , 

.0 In Cr 0 C. 
M Co N. 
cr C.4 
P, CO 0 

a 0 o- 
In -0 MI NI 
CbM cr 
0' NI CO 0- 
CM NJ •-• 

,1  
C. .0 
CP 	N.1.-0 

in Co In 
10 CM 

a 
CO CJ  N0 
CO Cm MOM   

 
0- -0 

Cr' CM 
03 0 

CM in 
-0 .0 0- N4 
rJ 

 
in 0 C.1 

N. 

M.0 
0-45 ON In cr so 

1.0 O rm) 
CO N. CO ND 
CM 

CJ P CCI '0 
4r 0 a. 
N" CO 0 c0 
r' 0".. 

in '0 cr NI 
10 

1'0 In CO 
.4:i O cr 

O 
IN 0, 

1-.) 'C'0
Ch  

03 IN CM 

- + 	 +  
W' 	 , 	4 a 1  

C. In-ON-co PO I cr in  mar, 
-4 I 

CO 
O. -4  

ti 

03 

CO 

r 

a 

14- 
0 

ta 
4, 

cc 

0  

03 

La 

.44 

.43 

CO 

In 
CO 

0' 

CO 

0' 

1.1 
CO 
Ca. 

03 

OD 

CO 

CO 

CJ 

ti 

0 

ti 

Ca. 

CO 

CO 
0,L 

CO 
s-4 

CO 

CJ 
OD 

03 

03 

Cr,  

ti 

0- 

-• 

r-.. 
Ca. 
.••11 

CO 
-0 

W 

CO IN OCO 
O-.0 10 

0 in 0- 
 a. 0- Cr a 

MN 

0 Ca IN CO 
OD 0 

10 0 0 
0 -.0 
OD C- -0 

0 Cr" r. 0 
1-0 0. co cr 
045 MW 
PO ir),  

MD 0- n .3 
-0 -0 In 
In IN,  In n. 
in In 003 
O 1N,  

Cr 0J CO 
N. NI N3 

CO CO 
CM O. 0 IN 
CO ND r, 

1-7 Ca Ca 
CO Co 1r7 
0a. N3 CO 
IN NI 
in ND Cm 

C. N. cy 
-.0 0- r.!^ 

Lf7 M0 
h -0O 

in 0 

N. 0 1-7 
-.0 03 C.4 
430 cr (-4 

CM CM 
.hr 

,0 
cr 

-0 '1r 
NI CM N. 0, 

 0- CO 

In NI cm 

N. 

O 
CO N4 

 cr CO N. 
1.7 

rc, 0. CM 0 
PP45 10 

 Ca CM 

C.  I.)  0- 10 

in CO 0- 
0 In CM 
■0 	r,.. 
0 CO 
rn ti 

O er 
co C4 M I.  
CO  

CO , 
in 10 0J 

• ■•
PPC- 
0 cr 
•-• Ca .11- 

 IN 0-  
C Cm 

C. In b4 
C. OJa 0 
c3 CO CO 0- 
0, 147 NI In 
N 

ct. N. N. 
CO C. cr m-4 

 In C> 
03 In 
C. CJ  

-.M 0..0 
Cr' r. 
0 .1" -4 0 
Cr CO O IN1 
O h IA C4 



CO 

in 
CO 

CO 

00 

ti 

07' 

Cr. 

■-• 

,0 

0.- 

0, 

r-, 

•".0 

03 

•-• 

CO 

Co 

1.4 

In OM 
CM 1.1 Na 
- NJ .4 NI 

-M co 
CM 	0 • 
- •-• 

0. 
4

▪ 

 0+ in in 

4 a) PO 
C4  CO MO 
t 

C,  CO cm 
n. 04 
CmLn 
Lo C, Ch 4 4 4 

C4  CM .4  

4 NOM 
-or, CM cm 
Mw n 
M.4 h) 
Cm 

OM -0 In 
10 In 07 
00 MN 
in 43 -43 
CO -.4 0 

03 

0 0, -O0 	 p.  
. 4  in In .0 

co. ON 
• C4 Cm 
CM .4

0 
 

0000  
h) 4  Ch 
0,  0- 4-  CO 

00 00 Cm 
C4 .4 

CO 

CP■ 
-4J 

CO 

	

- 4- 	 4- - - 

	

I 	 I 

	

LLI I 	 1 4- + -I- + 
O. 1 4-  LO 0 N. c0 0,  a I 44-  in 47 n . 

	

a , 	 ... I 

+ 	 +----  
I 1 

LLI I 	 I 4- 4- 4- A- 
0 1 Cr It) -c. r,  co 0. 0 - I 4 Ln -0 N.. 
a I 	 ..-4 I 

C  

a 

0 

O a 

,■• 

Cfl 	• 

r- 
11 

LL 

4-) 
Ib 

0 

4- 
0 

4-) 
•-• 

Inc 

CM 

.0 

- 20- 

40-L: h  0 in Lel 
NI CM CO .4  -.0" 

ho N. 0 in 0 0 c 
in -0 CO -a 

Co04M C.4 PL n0 
CO PO 0, ,0 ICI Cr 0,- 
Ln CO 	0, C4 
C.4 Co 

C.4 CJ 

4 4 0. N1 OO LO 
cm Po 0 N. .47 
-0 .0 In Cr 0  
CO In 0 r'rr M

C4 r) 

0 In 0 0- in 0 in 
CO CO n. CO 4. 
.1.1 	."3 

*-0 
(.4 10 NJ 

Cr 40--C r. 
▪ M.00 N.10 In 
CO 	o..4 
N. 0 co 4 cc, 
10 CM 

In 0 N.  h 0 04 PO 
N. "4  Cr,  N, 
.47 Cr Cr 0 N.4 
Cm CM co n 1.0 
CM .4  

4 ... PM ■Ci '0 .43 
O O M ac> 

CO C.4 N.) in ho 
•-• -.0 CO 

-.4 

0, 4NN  
n. -0 O. 0. 44 
in 0 .4 In CJ 
.0 4 	Y.. 

10 In c.4 CO 0)0 ch. 
4 co CO o. n CJ 

0  
0 0 0 0, 
co  -.001  

C. N4 co P. cm ho co 
co CO., -4 CO 
tO CO in 4 ro pa) 
in in LO 

In r, 	COCo 1, 
• ct C4 CO c4 -0 

L 	

in 
▪ -4 4 0 4  

c) c4 

▪ Co crr. in 0.0 O -cr. 
10 4 4 C4 cm •-• 

CO NJ C4 in ".CV4 
NI 0- 0 10 C-4 n 
0 CO 	■4 Cm 
clh, 
• .4 .

4
, 

CP C-4 	4 Na 
0.80  0 NI ch 
▪ 0 0 In N4 .4 
MO 4- ,0 

N.1-. 

W0 nW Na0 
uo Cr oc. NJ PL,N 
h . 0 0 	0 in 
In 0 	im 

C-.1 .41 

N.) 	M 4..4 
07 Ln m LO 1-4 CO 'CI 
In CJI C> "^M 

041.1 0 0 CM 
CM CM C4 .4  

CO or 4, In No r,  
N. 0b in CO 0 
C.4 CO Ni 

In CO Co In in 
C.4 CM CM 

CM./ -47 h.. co C4 ch 
Cr N. 10 10 CO r) 

ha 0 NI Cr cm CM 
...4  
Mr" 

Cm N. NJ 0 Li-) 07 
O CO 4 4 In 03 
PO CO r-0 
M N. CO -47 
NI N.4 

in C. 
CJ4 C..1 CO 
co 4 n. -0 
0-N N 
NJ C4 C4 

M In ° 
r. CO tn 1.17I 

N, 
0- a 0 

0 LC, in NJ 

0 C4 OP 
0044 
h.- 0 4 0 

r. -43 
Or...{ •-• 

O• 0- 4 4-  
n. 0, 
MO CM 

CM CO 00 CO 
▪ -ON 

▪ CO C4 Co 
N. 

or

▪ 

 in 
in N. 0 N. 

h") 

corn N." 0 
NJ In M4 
4 N. ro CO 
YS Cl 0 .4 
in NI C4 .4  

ON) cm Ch 

M CO N4 •-• 
NI In m 
10 N. -0 0 
In NI N4 .1  

In 0 CJ-'. 
U-)00 C4 
-004  Ni 
C..1 N. 
48- 

Cr CC ,13 
• C 4 n. 
Cr.Co N. 0 
O Ch 
141 10 

ch 
• 0 0 
0 0 

 

O4 
CO
co N. 

M 0  CM 0 • 0.  in Pm 
0 C4 .4 c. 

r) PO 
4. P-0 .4 

In Co 0- 0 
▪ Lr, 

00`0  
410 .4 

4 -0 44- CJ 
-0 CV ho f. 
CO 0- cr. CO 
▪ 0 3 :3 
In 

Ch n. 

C

▪ 

O 	-4-  
Cr 4 0- 

-47 4 C-1 

41- 
4W Cr 0 
0 CO co 0 
Cr- 10 h.) in 
r■ in 14> 

Cr 	r.• 
Co 0 4 

c:> N.. r4 
4-J 0 in 
O. 4. CM 

Cr 
M17 Cr. 

G 4w.0 
400 

in NI .84 
0.4 Ni co 
NO 0. if) 
N. NI in n. 
CO 11-4 PJ 

ch N-0 
r-I co 0  "0 
CO 0 41-  

4 .0 43 
07 Na h. 
CO cm 1-1 

M 

.Pi 
cm -0 NJ 

CO N4 4 CJ  re) m 
• Ln CO Lr) 
• •-• 

• CN 

CM 0. CO 43 
4400 
N. 000 
n. N.. 0 
• Cr re) in 
M 

co in CO N. 
141 0.4 in 04 

4 
•-• 

N. C4 1.1 F., 
Pn icy 

M in a) 
-0 -0 .41- 

 h. ch. 47 6, 
0 NI 4 C. 

M W C4 
h.) .4 

CO 

O 

OJ 
1%, 

••• 

CO ° CM 0. N10 C4 
In In h4 .4 .4 NI 
47 co -47 n 
•-•141-  CM ch. 

MI f] 
▪ in 4-  .4 

• 

4,1 
1000 Cm NI h. 
-0 -47 CM 0 4 0 .4  Ina N.. co NI .4 

co 4" 

Cr sr 	4710 
• in CO in CO cm 4 
V) CO -4  4 -CI  -.41 0 In Ni 

In .4- Cr co 0 
CO 0 CM C4 0,1 NO 

C4 co 04 
.4..4 .4 
N W In 10 

.8 04 In 47 In 
Ch 4 Ph 43 In 

C.4 	...Ire, V) 
0 co CO 4 4 

CO 	.-• 

to-, 04 co lo.r, 
on op -0 

co co 	--"r •-• 
003 hl 

C. CO cr 

;14).-0• ch 
▪ 14) re., C4 Chn. 

,o -a -on" 
h. in in 0. to) 

-- -
r`,  

I 1cl 

0h. 	Och 
0 0 CM 10 04 

Cm CO CM 4.-1 
-43 0. NI co CM 
WI 0 1.0 

• -.a -0 10 4 
0- 0 NI 0. Ni 
0:1 ■11.`, 	ch. In 
4 -0 Cr co cr• 

CM C4 10 C4 

• -a -o Leo 
• Cr 0 

CoCJ  *a -0 0.1 
tr) .41 C.4 0 to 
h) pl n. .41  

0 cm /0 0 -0 
N.I r4 
r, CM 	Cr 

Co CO 0. 0 N-
4  Ch 

OPUS 0.4  r) 
0 -0 c...4 .4,  47 10 
CM t4) CO

0 
 4 C4  

P4) 43 C. 0. 
r) .4 .44 

C-. CM 0- in In ch. NI 
C> L-4 .4 
MO MMN in Ni 
▪ res C4 n. 
CO co ha 

CO my .4 N- 4 N.- 
. 4  CM n. CJ 40 ln  
-.0 ch. CM 4 CO L - 
▪ 4 M N 

• 

07 .0 -I cm in r., PJ 
."r0 WM ln  

0- to 
CO a No o. 
.0 y5 •cr 	, 

• 
Jn0 w in • r 0 CO 
In In Cr CM •8 

47 	•-• 
r) c

0
m a .0 

N. cm -04 CO C> 
In Ca 0 r■ Cr) n 
CO 0 la Co Ica i 

In 
OD ma 04 

P
O

P
U

L
A
T
IO

N
  B

IO
M

A
S
S
 

ch. 

Cm co n. 0000  
Or. .4. C> c> 
• Ln in In in Li ) 

• - • • • • - 
0 .4 

O tiff N. Cm n C'.4 
Cr CM 0 C4 

O .0 a a <0 

1.1 C.  N. ND 4 0) 
C> 	u-a In -0 

In rl CO 

0 CZ, 0 0 0 

0 CO 0,- in or 
No a. In N. 

O0 -0 0 .4  • • • - • • - 
c> a .0 CM rex Cm 

o .4 Ch 4-  in 4- 
 NiCJOOW cm I"- 

O OCJ 0-. 
• • • - • - • 

0000  mr Cm .  

N7 N. -4 4 co cm h. 
ho 	ho 
▪ ,4 .47 CO 0 CO 

• • • - 	- • 
0000000  

0 0 0 1,-) un .7" 
CJ CA LC) or a- CO .4. 
O.r CJ InC 40' 
- . . 	. 

0 0 0 co 0 .4 6 

CO 1-4 CO I.., CJ If) Cr 
"C 0' 4  I■1 	•c,  

C) 	-o -0 0 
• - • • • 4 

 0 0 .0 C4 cm C.4 

O 44.  
N ch. Na In 

C> 

▪ 

14) 04 

• •-• .41 4-•  

0- 01 0 0in r) 
No  NJ Li-) .4 

 00 NJ N.. 0 cm CM 

-47 co CO h) CO Cr  rn 

OO 	 .4, In 1.1 .0 10 	• 

C> Cs cs 0 0 0 

.0 CV 
M N-0  

0 cm CO 4 in co ,0 
• • • - • - 

.0 CO 0 
CJ rococo r, CO  
rra r,U, 	CO 

O 0 0.y 

0 N-1-- r) 0 0 N.. 
NI NJ in in CI- w 0 

ro 0 In 47 YJ 

0 0 6 .41 

0- In  Cm  Cr 4 co ni 
.4.. in CO ro C./ 47 -0 
• in r., .1 

• c4 CJ c.4 

NI Ch c..4 -0 OW 
<0 a 	in 0 

in Co 43 Co -43 
- • • - - • • 
0000000  

C. In NJ 
0 NI C .4 Cr 0 4-  

. • . - . 
0 a 0 0 0 .0 0 

- P4) r.. <7  47 
O ho 0 in in O4 
06C .0 0 ° 

. • • • • • 
0 0 C> c> 

Cr co Cr -43 CM co 
0 N. in 43 

OO IM co 4 
• • - • • - • 

0 0 0 cr...4 0 ...I 

- 	  

La I 
O 14 ir) -0 r-- c PO  
a 

F
IS

H
IN

G
 M

O
R

T
A
L
I
T
Y
  



Yellowtail Nominal Catches, Div. 3LN0 

10000 

68 76 
Mar 

Fig.l. Nominal catches of yellowtail in NAFO Div. 3LNO 
from 1966 - 1966. 

88 

Nominal Catches 'of Yellowtail, by Division 

Fig.a. Nominal catches of yellowtail in NAFO Div. 3LNO 
by Division from 1966-1986. 
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Fig. 3. NAFO Div. 3LN0, showing the Canadian 200 mile limit in relation to the Nose and Tail 

of the Bank, as well as the stratification scheme used in Canadian groundfish surveys. 
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V-Tail RN. Survey. Index, Div.. 3111, 1971-1986 

I; 

Year 

Fig.*. Research vessel survey abundance index for Y-tail in 
Div. 3LN from 1971-1986. 
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Yellowtail CPUE, Div. 3LNO 
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Fig.S. Catch per unit of effort of yellowtail flounder in 
NAFO Div. 3LN0 from 1968-1986. 
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