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Introduction 

'rhe yellowtail flounder fishery on the Grand Bank has increased frolJl pra.ctically nil in 1966 to nearly 26 thousand tons in 1970. 'l'here is evidence that this species has increased in abundance in this arefi since 1962 (Pitt, 1970), Some estimates of' the total mortality were ,l.H·esented at the 1971 IC1~AF Annual Meeting. These were based ot! unnual catch curves. but because the stock WllS probably increasing in abWluance it was felt that the mortality rates were probably overestimated. With the inclusion of' the 1970 data some mortality estimates from a limited number of yearclasses are available. 'l'hus, the best aVailable information has been used to give W1 indication of the status of this stock. 

Materials and methods 

In calculating the total number landed (Table:::') the lltiSl\ 1970 breakdown of' unspecified f'lounder (Res. Doc. 71/26) was used to deternilne the nominal catch of' yellowtail flolUlder for countries other than Canada ('l'alJle 1). No adjustments for discards were made; however, judr:lng f'rom a comparison with research age frequencies the 4-ycar-olds only 'Would be affected to any great degree. Ageing of' yellowtail flounder wus by otoH tlls from random and stratified samples taken f'rom landings at fish plants. 

American plaice and yellowtail flounder are both fished on the shallow part of' the Grand Hank (" 90 m) with the fishery for plai ce extending beyond the 50-fath (90-m) contour, which for all practical purposes is the lower depth limit for yellowtail flounder. '£he calculati()lJ of fishing effort was based on the nominal catch per unit eft'art of yellowtail flOW1der by Canada un stern trawlers (501-900 tons), In calculating the catch per hour, all tows with recorded depths le8s than 50 fath (90 m) containing yellowtail flounder in suff'icient nwubers to be recorded on the log or the commercial vessel were used. III addition to this the catch per hour where yellowtail accounted for more than 50% of the catch was also calculated (Fig. 1). 

lt seems highly likely that Grand Bank yellowt.ail f'lowHl~r belong to one stock a.nd nearly all of the landings were reported Crom Vi vh;lons 31.. allJ 3.N'. In the case of American plaice there are major dif1'erences in the size at age between 3L aud 31~, however) for yellowtail flounder the growth curve;, are practicully identical (Fig. 2). As yet no tagging data BJ'C' available to indicate seasonal migrations t but sprinL and :fall research vessel catches 
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suggest a possible southern movement of yellowtail flounder from the area 
north of 46°N (3L) in the autumn. Thus on the basis of present knowledge it 
must be assumed that there is a single Grand Bank stock of' yellowtaiL 

Although the males usually spawn about one year earlier and grow at 
a slightly lower rate than the females the differences were not considered 
to be great enough to warrant treatment of the sexes separately. 

Yield curves (Fig. 3) were calculated using FAD tables (Beverton 
and Holt, 1966), The parameters necessary to produce the curves were as 
follows: 

34.20 em (50% selection point) 

0.241 

LOCI 52.08 em 

Curves for three values of M were plotted. M = 0.20, 0.30 and 0.40. 

From an examination of' catch data and the survival ratios (Tables 
3-4) yellowtail f'lounder were considered to be fully recruited at age 7 
(about 40 cm). This is about the same size as reported by Lux (1969) for 
New England yellowtail flO1.mder but at a younger age (age 4). 

Results and discussion 

The estimation of total mortality from survival ratios based an the 
number of yellowtail flounder caught per unit effort (Table 3) gave high 
values for Z with mean values of Z for 1965 to 1970 at 1.52 and 1. 77 
(Table 4). Estimates of Z from the catch curves of 1958 to 1961 year
classes (Fig. 4) for ages 7 and over also gave high values of Z, ranging 
from 1.21 to 1.89 with a mean value for the four year-classes of 1.51. 

Unfortunately no estimates of natural mortality are available for 
Grand Bank yellowtai 1 flounder. Lux (1969) suggested a natural mortal! ty 
rate f'or New England yellowtail flounder of about 20% (M = 0.22). It was 
previously shown (Pitt, 1971) that research vessel catch curves from 3N, 
1951-52, gave a Z of 0.77. However, it was pointed out that the population 
of yellowtail flounder was apparently at a low level and the large haddock 
fishery probably removed quantities of yellowtail flounder that were not 
recorded; hence a possible reason for the apparent high total mortality. 

If a natural mortality rate of 0.20 is accepted the apparent fishing 
mortality rate would in recent years would be somewhat in the vicinity of 
1.3 to 1.5. This would appear to be an extremely high fishing mortality 
rate. However, there has been a rapid increase in the total fishing effort 
for yellowtail f'lounder ('rable 3) from 4,472 hours in 1965 to 54,275 in 
1970. In addition to the recorded landings of plaice, quantities may have 
been removed and not reported by vessels fishing cod for salting. 

With the uncertainty about the value of M it seemed appropriate to 
present three yield curves (Fi~. 3) using M = 0.20, 0.30 and 0.40. 

(a) M = 0.20. The optimal value of F occurs at about 0.30 which is 
approximately 90% of' the maximum yield. The maximum 
sustainable yield occurs at F = 0.80 hence if the 
estimated value of F for recent years (1.30 to 1.50) 
is realistic, the fishing is well beyond the maximum. 
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(b) M = 0.30. 

(e) M = 0.40. 
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The optimal F = 0.45 (approximately) at about 85% of the 
maximum and if F is 1.20 to 1.40 the fishing is very close 
to the maximum (99%). 

The optimal F = 0.65 and the present level of fishing 
(1.1 to 1.3) would be about 90% of the maximum. 

The catch per unit effort (Fig. I) indicates that with the total 
catch and effort of yellowtail flounder the catch per hour has remained 
relatively stable since 1967. The "main species" catch per unit effort 
on the other hand shows a gradual decline from 1965 to 1969 and a 
stabilization in the last three years. 

Division 3N was the only area from which substantial landings were 
reported for 1965 to 1967, but for 1968 to the present year, 3L has also 
been an important source (Table 1). Research data indicate that yellowtail 
flounder apparently only spread into 3L during the 1966-68 period (Pitt, 
1970). Whether the recent increase in abundance of the species will 
continue is not known at present. So far research cruises have not been 
able to give good indications of recruitment with relatively small numbers 
of 3-year-olds and no 2-year-olds being recorded in the past 5 or 6 years 
at least. Both the research and commercial age composition data have 
indicated a progression of year-classes of roughly equal strength. 

It would appear that the yellowtail flO1.Ulder stock is being 
exploited at too high a level, although the catch per hour has stabilized 
in the past year or two in api te of increased effort. 1'his may be the 
result of expanding stock at least up to now. Some control of f'ishing 
effort on this stock is desirable and the data suggest that a reduction 
may be necessary. When the complete 1971 and 1972 landings are available 
a better indication of the appropriate level might be forthCOming. 
However, even if the degree of reduction cannot be determined at present 
it would appear prudent to at least hold to the 1970 level of 25 tho\lSand 
tons wh~ch could be sp:it bet~een 3L and 3N if neces~ary in the provortion 
of the landings from these divisions in the past 3 years. 
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Fig. 1. Catch per hour of yellowtail flo\Ulder by Canada (In stern 
trawlers. Broken lines, main species (50%) and solid line some 

yellowtail flounder recorded in catch. 
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Fig. 2. Growth curves of yellowtail flounder from Divisions 3L and 3N. 
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Fig, 3. Yield curves for yellowtail flounder for three levels of natural 
mortality. Arrovs at base indicate "optimal fish level" for (1) M = 0.20, 

(2) M = 0.30 and (3) M = 0.40. 
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Fig. 4. Catch curves of 4 year-classes of yellowtail flounder with 
estimates of total mortality (z). 
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Table l. Nominal catches of' yellowtail flounder in ICNAF Divisions 
3L and 311 (metric ton.). "Other" landings based on USSR 
1970 breakdown of unspecified flounder. 

Year Country Division 3L Division 3N Total 

1965 Canada (M) 115 951 1,066 
Canada (N) 2,001 2,001 
other 19 19 

TOTAL 115 2,971 3,086 

1966 Canada (M) 57 1,137 1,194 
Canada (N) 5 1,948 1,953 
Other 2,035 2,035 

TOTAL 62 5,720 5,782 

1967 Canada (M) 118 429 547 
Canada (N) 334 1,081 1,415 
Other 3,451 3,451 

TOTAL 452 4,961 5,4l3 

1968 Canada (M) 632 149 781 
Canada (N) 2,164 1,081 3,245 
France (S.P.) 3 5 tl 
Other 60 5,138 5,198 

TOTAL 2,859 6,373 9,232 

1769 Can>da (M) ~,217 1,048 4,665 
Canada (N) 2,033 3,840 5,873 
Other 19 1,867 1,886 

TOTAL 5,269 6,755 12 ,421, 

1970 Canada (M) 118 2,069 2,1W( 
Canada (N) 6,657 13,003 19,6611 
Other 16 3,426 3,442 

T01'AL 7,391 18,498 25,889 

1971 Canada (N) 5,741 13,851 19,592 

Table 2. l~umber of yellowtail flounder caught, ICNAF Divisions 3L and 3N (x 10- 3 ). 

;( 1965 1966 1967 1968 1969 1970 
Age 

4 l72 559 385 351 300 105 
5 524 3,341 3,097 3,854 789 2,531 
6 1,006 2,711 3,041 7,755 7,252 17,850 
7 1,201 3,128 1,662 5,670 8,949 18,81'1 
8 1,064 922 769 873 2,708 4,221 
9 766 110 227 30 126 398 

10 247 116 85 37 67 
11 60 28 
12 24 
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Table 3. Number of yellowtail flounder caught per 100 hours' fishing 
with total fishing e1"fort shown at the bottom 

~ 1965 1966 1967 1968 1969 1970 
Age 

4 3,846 4,454 2,564 1,274 763 193 
5 11,717 26,631 20 ,622 13,988 2,007 4,674 
6 22,495 21,603 20,249 28,146 18,450 32,888 
7 26,792 24,926 11,067 20,579 22,767 34,670 
8 23,792 7,347 5,120 3,168 6,889 7,777 
9 17,128 876 1,511 109 320 733 

10 5,523 924 566 94 123 
11 1,314 186 
12 536 

Total 
effort 
(hours) 4,472 12,549 15,018 27,553 39,307 54,275 

Table 4. A. Survival ratios of yellowtail ('launder based 
on catch per 100 hours (Table 3) for 1965-70. 

B. Survival ratios for ~ 7-9/:E,. 8-10. 

"A" Years 

Age 1965-66 1966-67 1967-68 1968-69 1969-70 

4-5 6.924 4.630 5.456 1. 575 6.126 
5-6 1. 844 0.760 1.365 1. 319 16.387 
6-7 1.108 0.512 1.016 0.809 1. 879 
7-8 0.273 0.205 0.286 0.335 0.342 
8-9 0.037 0.206 0.022 0.101 0.106 
9-10 0.054 0.646 0.862 0.384 

G.M. 0.082 0.301 0.079 Q.307 0.240 
7/8 to 9/10 

Z 2.50 1.20 2.53 1.18 1. 43 Mean = 1. 77 

"B" s = 0.135 0.217 0.185 0.306 0.288 
~ 2.00 1. 53 1.69 1.18 1.25 Mean = 1.52 
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