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The Grand Bank yellowtail stock has been regulated since 1973 with TAC's and catches as follows: 

TAC ('000 tons) 

1973 

50.0 

CATCH ('000 tons) 32.8 

* Preliminary 

1974 

40.0 

24.2 

1975 

35.0 

22.9 

1976 

9.0 

B.6 

1977 

12.0 

11.2* 

1978 

15.0 

Nominal catches from this stock increased from 3,100 tons in 1965 to 25,600 tons in 1970 and 
39,300 tons in 1972 with a gradual decline since then as indicated above. The 1975 assessment pointed 
to the fact that the stock was being rapidly depleted and hence the TAC for 1976 was reduced to 9,000 
tons. In 1977 and 1978 the recommended TAC increased by approximately 33 and 25% respectively. 

Assessment 

Terminal or Starting F (FT) 

The regression of fishing mortality on effort did not give a particularly good correlation 
(Fig. 1). The reason for this is not clear, but could be caused by the underestimation of effort 
during the peak fishing period. An alternate method of getting some idea of the value of F in the current 
year was attempted using the estimated population numbers from the correlation of average number per set 
with population numbers from cohort analysis (Fig. 2). The population numbers and the catch numbers at 
age for 1977 gave the following results using the Baranov catch equation relationship: 

~ P02ulation Numbers ( '000) Catch ('000) _F_ 

7 43,000 7,331 .23 

8 25,600 4,078 .22 

9 5,300 1,433 .38 
r= .28 
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Because of catch limitations imposed on the Canadian trawler fleet both In 1976 and 1977, It Is 
possible that there was a substantial discard In this fishery, hence the catch numbers could be minimal. 
Thus, to be on the safe side a somewhat higher value was selected: 0.40. This was the value that was 
projected to be required to catch the TAC In 1977 in last year's assessment. 

Partial Recruitment 

The partial recruitment pattern was calculated from the matrix of the catch at age numbers for 
1974-77 with the starting F values for each cohort In 1977 being the average for the four years (see 
Res. Ooc. 78/IV/ ). The partial recruitment pattern then is baSically determined from the average F 
values for 1974-76. 

Average Weights 

Average weights were calculated from monthly length freGuencies and age samples collected during 
1977. Average lengths were converted to weights using the following relationship: 

Log W = 3.443 Log L -5.434 

Average weights at age were somewhat lower than those used In the 1977 assessment. 

Catch Projections (Table 2) 

The 1976 stock size from the current Cohort Analysis (Table 1) was used to project catches 
for 1978 and 1979. Recruitment values were averages for 1974-76. The projected catch for 1979 at FO 1 
0.50 (Fig. 3) was calculated to be approximately 14,000 tons, assuming 85 million fish recruited at . 
age 4. A summary of catch and F values for 1976 to 1979 and a comparison with last year's projected 
values are listed below with detailed calculation presented in Table 2. 

1976 1977 1978 1979 
Catch ( '000) F Catch ('000) F Catch ( '000) F Catch ('000) F 

From 1977 8.6 0.22 11.2 0.43 14.3* 0.48 14.1* 0.48 Assessment 
(11.6) (0.42) (14.8) (0.47) 

TAC 9.0 12.0 15.0 

*Projected ( from 1977 assessment 

With the uncertainty about recruitment, catch projections for 1979 were calculated at three 
recruitment levels, i.e. 100, 95 and 70 million fish at age 4 in 1977 and subsequent years. 

Biomass Estimates 

Recrultment
6
at Age 4 

X 10-

100 

95 

85 

70 

Catch 

14.9 

14.6 

14.1 

13.3 

Fifty percent of the males are mature at age 5 and 50% of the females at age 7. Hence, the 
7 year and older contain about 75% of the mature fish. The calculated biomass values from the 
current assessment are listed below with the values for 1977 and beyond based on 85 million fish 
recruited at age 4. 
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1968 1970 1972 1974 1976 1977 1979 1982 

Biomass 5 years & older 
('000 tons) 

60.8 94.6 78.1 62.7 57.0 65.3 67.0 65.6 

Biomass 7 years 
('000 tons) 

& older 12.0 33.4 33.7 14.5 20.6 30.0 30.0 28.0 

CATCH ('000 tons) 15.8 25.6 39.3 24.2 8.0 11.2 14.1 13.6 

Discussion 

The major difficulties in yellowtail assessment 1s the determination of Fr and the recruitment 
levels. The use of research vessel average catches to predict current stock size (Fig. 2) should 
become more useful as the research vessel survey serfes continues and hopefully will be more precise. 

It is evident that biomass of mature fish (7 years and older) in particular was drastically 
reduced. but since 1974 the biomass appears to be returning to a somewhat higher lev~l. The catch. 
per set from research vessel surveys (Res. Doc. 78/IVI ) indicates a stabilization 1" the populatl0n 
since 1975. It would appear. however, that we are unlikely to return to the high catch levels recorded 
in 1970-72. 

Td/e I • , YELLO_TAIL 3LNO 1968-77 

hA1UAAL MORTALITY· 0.30 

PARTIAL RECAUTT~ENT MULT1PLII;R 
0.0200 0.180u 0.5000 1.0000 1. 0000 1.1000 1,2000 

~55!.!MED FlSHl~~ MCRIALII~ Fgs: LASt AilS 
0.8100 0.9001'} 0.9000 0,7700 1.9500 1.5000 1.8500 0,8000 -O~-J-OOO -0 .4000 

eSTIMAlf.D POPULATION 
AGE YEAR t968 J969 1910 1971 1972 1973 'len4 t 91..5-__ _ !!ll.6 ___ 197.7 

• 156728, 147093, 119887. 113691. 134&79. 142088, 98102, 64392. 72565. 202024. 
~ 10921!1. 11511 .... Ig'~Ol. 8169i' 840l9. • 53116. 75567. 83 73. 7 28 , 59221. 

iBI¥I. 
535 o. 

102048. 
5 ... .159. 7~<9', 5 55 , 

61697, 534-05. 
4-"32-88 •. -.35·19; 

7 17998, 29050. 43041, .4466. 31861. 24504. 11.1279. 24691. 25364, 254B4. 8 2374, 5454, 11127. 14,4Z. 13905. 6891, 3476, 4642 • 732'9. 1417&" 
g • 47. 5~~. 1~2:9. 4;t2:1. ~~2:~. U:18. 10.4. 5g~. ~'»t . . .. ~~9.~_. \0 •• .a. 116, 460, 1349. 399, 160. ••• • • 1567 • 

KNOWN CA1CMf;S 
AGE YEAR 1968 1969 1970 1971 UI72 1973 197" 1975 191~ ___ t977 ___ 

• 573, 80. 141. 169. 1943, 373 .... 1375. 9!5!J. 409, 1391. 
5 0:2g2. 2iiil. 211S' 15~4. IIHZI. 2laaO. 19801;1. 112 ... 0. ._- ,:~~:- ~~!t-!---• 12483. 15035. 1983. 30365, 22502. i!3709. 18100. 20931. 
7 9154, 12076, i!06t5. i!iI17. 19''16, 1105.1. lliOO. 12131. 5J61. 733 I. 
a 1421. 3150. "'551. 5869, 10553, 4118. 2400. 2536. 953. "078. 
g 41. .3:26. tl!lt 21~2. !2:QI. 862. 850:t ~-- ~-'....L-_.~~_ 

\. \ . <a. U. 245. 111 0, 300. 1;'0. 2 •• \5. 289. 

ESTI ..... ,E FISHING MORTALITY 
AGE YEAR 1'6' '96' 1970 1911 1972 '973 1974 ~~_~ __ . _____ '~_7..1:_ 

• 0,00"3 0.0006 0,0014 0,0017 0.016' 0.0310 0,016" 0.013i! 0.0066 0.0 
5 O.llbl.3: Ih0305 O.Q;S1l1 g:~&:: D. a:Ull 0.2104 Q.255~ !J. ZO: I 1 J.t.0"88 __ ~ • 0.3147 0.262' 0.3250 0.S8i!" 0,7220 0,4892 0.5366 0.2298 0.0 
7 0.8939 0.6597 0,8130 0.8625 1,2;' 11 1.6531 1.1238 0,91,,6 0.2818 0.0 
a 1.1891 lall17 0,6460 0,6581 2,1;'4' 1.511611 1,6210 1.0069 o .163B 0.0 

-~ Q.§6~2 1.2217 !h1li18 Q.lf!"~ 2.;UQ2 1.721i! 2.910:2 I.S9g' u.o_.L!n_Q.9~ ....9:_t!L..... ____ 
\0 0.8100 0.9000 0.9000 0.7700 1.9500 1,5000 1,8500 0.8000 0.3000 0.4000 

POPULATION .T, AND ND' 
J968 .969 1970 19 21 .912 '973 1914 197' .976 -~--

or 94;'58. tl18al. 120242. 117;,18. 10695 .... 9644e, 83726, 774'1, 69189, .00369. 
NQ 3.017". ;'13381. 367.72. 3.4058. 330!U8. 326171. 278468, 2.4.U5. 21ll.ll. 3".0_!h_ 

POPULATION n. AND NDS AG. 7 TO \0 
.968 1969 1910 1911 1972 1913 1974 1975 1976 1977 

-------

oT 120 ..... 20a44. 33383, 39221, 33730. 20129. 14476. 17753, 20594, i!90 14. 
NO 20520. 35108. 55613. 63388. 52539, 33013. 23960. 29885, 34007. 45131. 

--_._--
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MEAN WT. 
--!~. 

0.006 0.2t4 
0.049 0.324 

~~m --R:m· 
O.I~] 0.6411 
0.071 0.809 

__ (1.160 ___ JL..9J)..5 
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Fig. 1. Regression of fishing IIOrtal1ty in the fully recruited age 
group on effort. 
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YELLOWTAIl. 
DIVISIONS 3lJI.O 

'" 
r • 0·392 

'" 
:II AGE: 6 

r • 0·846 

AGE' 7 

r • 0·857 

AGE: 8 

r • 0·600 

'n 

II 31 

r • 0·570 

2 3 4 5 6 7 8 9 10 
AVERAGE ...... P£R SET ....... ITRATIFl£D SURVEYS 

Population size from cohort analysis of age 5, 6. 7. 8 
and 9 year-old yellowtafl plotted against average number 
per. set from research vessel surveys. 
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Fig. 3. Yield-per-recruit for yellowtail from ICNAF Divisions 3L",. 
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