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A REVIEW OF AGE AND CROWTH OF CANADIAN GIANT BLUEFIN AS ESTIMATED FROM OTOLITHS
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SUMMARY

Aging of bluefin tuna based on thin otolith sections has been conducted
in Canada since [974. The growth assessed from banding on otollths shows a
high degree of variability for the older—aged giants which predominate in
the Canadian fishery. Thils makes the length-age relationship of little
value but 1s useful in assigning catch-at-age to this portion of the west
Atlantic bluefin stock.

The catch-at-age matrix derived from this aging material ranges from
ages 14 to 39 and indicates a slight increasing trend in mean age since
1979,

RESUME

La détermination de 1'dge du thon rouge, base sur les fines sections
d'ctolithes a &té& menée 3 blen au Canada depuls 1974. La croilssance Bva-
luée 3 partir des anneaux montre un pourcentage &levE de variabilité& pour
les thons géants les plus dgés qul prédominent dans la p&cherle canadienne.
Cecil fait que la relation longueur-dge est de faible valeur mais utile pour
attribuer la prise & un dge donné A ce pourcentage du stock de thon rouge
de 1l'Atlantique ouest.

La watrice de la prise 3 un 3ge donné dérivant de ce matériel de déter-
mination de 1'3ge qui se situe entre les 8ges 14 3 39 depuis 1979, indique

une légére tendance 3 la hausse de la moyenne d'dge.

RESUMEN

Desde 1974, se ha estado llevando a cabo en Canadf la determinaci$n de
la edad del atun rojo basfndose en las secciones finas de otolitos. El
crecimiento evaluado a partir de los anillos muestra un alto grado de va-
riabilidad para los atumes gigantes con edades superlores, que predominam
en la pesqueria de Canadf. Ello resta valor a la relacién talla—edad, pero
resulta Gtil a la hora de asignar captura a una edad dada a esta parte del
stock de atun rojo en el Atléntico Oeste.

La matriz de captura a una edad dada deducida de este material, para
su determinacibn, oscila entre las edades 14 a 39 e indica una tendencia

ligeramente creciente en la edad media desde 1979.
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INTRODUCTION

Biological sampling of bluefin tuna {Thunnus thynnus,L.)
from Canadian inshore fishing areas has taken place since 1974. A
time series of the following statistics has been accumulated:
caliper fork length, tape flank length, girth measurements, round
weight, sex and otolith age estimates. This data set spans the
period 1975 to 1985. During 1986 the fishery was very poor and no
port sampling was able to be conducted.

Age estimates have been produced for this fishery on many
occasions (Caddy et al. MS1978, Hurley and Iles MS1980, Hurlbut et
al. MS1884, Clay and Burlbut MS1985). Saveral of these studies have
indicated a very weak relationship between age and length for
ages over 15 years. Current aging of bluefin is being conducted
for the purpose of estimating catch-at-age rather than an age-
length relationship. The techniques used to collect, section, and
interpret the ages from the otoliths were those described by
Caddy et al.

AGE AND GROWTH

The data set for 1882 is made up of 359 fish with age
estimates ~ males compesing 56% of the total. Ages in 1982 ranged
from 10 to 37. The mean age of tuna in the fishery has
continued to increase and in 1984 stood at 25.7 for males and
28.2 for females. The 1985 data set is pot comparable to earlier
years. It is composed of samples taken almost exclusively from
the St. Margarets Bay trap fishery - a fishery taking
conslstently smaller fish than the fisheries in the southern Gulf
of St. Lawrence.

The high degree of variability of age-at-~length for the
older ages was presented graphically by Hurlbut et al. (MS1984).
Without the younger age groups to ’lengthen’ the age-length
curve, the coefficients of variation for 1983 and 1984 were less
than 0.05. The absence of younger fish in this fishery (total
catch is now composed of fish over the age of 14 years) results
in a very poor relationship between age and length.

Over the last two years some attempts have been made to
validate these ages, however the results to date have not been
encouraging. The limited size range of these fish makes work on
only Canadian sampling very difficult to interpret. An
international validation project might be one way to solve this
problem.

CATCH-AT-AGE MATRIX

The catch-at-age matrices were developed from this length-
at-age data (Tables 1., 2 and 3). In recent years the Canadian fishery
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Table 1. Catch at age matrix for male Atlantic bluefin tuna from

Canadian waters (thus excluding the Canadian purse seine . o . ] ‘
fishery off New England). Table Z. Catch at age matrix for femals Atlantic bluefin tuna from

The data from 1985 is not comparable to that of the §?2i2i3n0¥§t322 QEEEZTZ?Clgging thefcana?;gg ?urse seine

5 s . ar. ata from S not comparabl
earlier years (ses text) to that of other years (see text). parable
Male bluefin tuna catch at age

) Female bluefin tuna catch at age
Year 1975 1876 1977 1978 1879 1980 1981 1982 1983 1984 1985 T Tl e

__________________________________________________________________________ o
nae Year 1975 1976 1977 1978 1979 1980 1981 1982 1985 1984 1985
<210 0 0 o 4 0 35 2 0 0 0 0 e

1 6 0 7 4 8 6 17 0 0 0 0 rees o ; . . o . , . :
12 0 0 0 0 0 6 8 2 0 0 1 10 g I I 0 0 2 0
13 6 0 7 o 16 6 0 2 0 0 0 ¥ 0 0 0 0 8 0 8 0 o 0 0
14 6 10 7 4 8 6 25 2 3 0 0 12 o o 0 0 8 : 0 4 0 0 0
15 17 20 15 4 8 38 8 2 3 0 1 - 0 0 0 0 8 0 8 0 0 0 1
16 51 47 22 12 R T 8 8 5 0 1 0 3 g k 0 0 Y o 0 0
17 82 91 52 20 0 6 17 6 18 15 2 0 8 s 0 0 0 6 Y 0 0 0
18 17 111 104 43 23 30 1T 6 27 0 0 Y S N Y 0 8 2 3 0 1
18 90 124 216 106 706 42 8 g 18 20 0 T T 0 0 20 3 5 0
20 73 77 202 78 39 38 0 8 35 5 0 15 . 17 a7 &2 2 o4 ; 0 8 3 5 0
21 107 104 141 78 31 36 25 10 27 0 0 20 s 34 o3 a0 5 0 5 0
22 128 161 112 90 16 76 42 16 32 25 1 20N oz A B R 0 5 0
25 g0 138 119 63 o 65 42 18 54 25 0 IR S RN R S S VAN 6 0 1
52 33 54 187 87 16 12 25 30 63 10 1 T U SR S-S S S B 3 0 0
25 11 40 80 31 8 38 66 42 119 50 0 e 11 s & o 18 ozoozom 6 o 0
56 17 23 30 12 0 36 o 16 110 80 0 5 11 5. 4 e ¥ ox:oozopzoa s 0
27 0 0 7 4 8 a2 25 22 715 70 0 e o 3 3 s o1zowa o a s 0
28 0 3 0 0 o 18 0 24 32 80 0 2 : 3oz s T i 1 :
29 0 0 0 0 0 6 8 32 BT 25 1 o8 0 ! 5 4 5o B 8 s 0 4
30 6 0 0 0 0 6 8 24 21 15 1 s 0 g 9 ‘ 0 S - S 3
30+ 0 0 0 0 0 0 0 42 35 30 2 ¥ 0 0 ! 0 0 o 32 0 10 1
Sum 724 1006 1269 619 249 539 358 317 745 435 10 30+ 0 0 0 0 0 12 25 10 73 65 2

+ sample numbers only
$ sample numbers only
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Table 3. Catch at age matrix for Atlantic bluefin tuna ({sexes
combined) from Canadian waters {thus excluding the
Canadian purse seine fishery off New England). The data
from 1985 is not comparable t¢ that of other years (see
text).

Sexes combined bluefin tuna catch at age

4
Year 1875 1876 1977 1978 1979 1980 18981 1982 1983 1984 1985
Age
<=10 0 7 7 4 o] 47 2 2 0 0 0
11 6 o] 7 4 16 6 25 4] 0 0 0
12 0 0 [ 0 8 6 8 6 0 0 1
13 [ 0] 7 Q 24 6 8 2 0 0 1
14 8 13 7 8 8 6 25 14 3 0 0
15 23 23 15 4 B 42 18 16 3 0 1
16 57 50 22 20 0 0 25 28 12 5 1
17 96 118 74 32 i6 <] 17 26 21 20 2
18 28 145 126 55 70 36 17 32 30 5 o]
19 107 161 278 153 100 48 8 16 18 25 0
20 107 111 224 105 100 54 17 16 35 10 8]
21 173 124 164 149 39 17 42 34 33 0 1
22 179 202 180 181 47 112 84 40 35 25 1
23 101 176 194 102 16 76 87 50 60 25 0
24 50 84 224 126 55 42 50 82 90 i5 1
25 22 74 97 47 47 48 115 96 140 55 0
26 17 36 52 47 18 48 42 50 140 95 1
217 0 ki 22 8 8 65 58 30 93 90 4
28 0 3 1] 4 0 30 17 38 65 65 3
29 0 0 7 [¢] 0 6 41 52 87 35 2
30 <] 0 [0} 4 0 [ 41 34 33 25 1
30+ 3} 0 ¢ o] 0 12 25 62 108 95 4

$ sample numbsrs only
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