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SUMMARY

Aging of bluefin tuna based on thin otolit_h sections has been carried
out since 1974, The growth assessed from annuli on otoliths shows a high
degree of variability for the older ages making up the Canadian fishery.
This makes the length-agae relationship of litrle value but s useful in
assigning catch at 2ge 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 1in mean age since
1979.

Seasonal growth in weiéht results in significant differences between
monthly length~weight Trelationships. The fish continue to increase in

welght at length for the entire time they are subject to the Canadian in-
shore fishery,

RESUME

La d&termination de 1'Sge du thon rouge 3 partir de sections transver—

sales flues d'otolithes est effectufe depuis 1974, La éroissauce estimfe 3
partir des anneaux de crolssance sur les otolithes montre un degré &levé de
variabilité pour 1les dges les plus avancés dans la pEcherie canadienne.
Ceci fait que le rapport loungueur—ige soit de peu d'intérdt, mais est utile
pour assigner unme prise 3 un Age donné 3 ce segment du stock de thon rouge
ouest-atlantique.

La matrice de prise 1 un 8ge donng qui dfcoule de ces &l&ments d'&tude
sur la détermination de 1'4ge va des Ages 14 & 39, et montre depuis 1979

une l¥gdre tendance 2 la hausse de 1'dge moyen.
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La crolssance salsonnilre en poilds entratune des différences salson~—
niéresvsignificatives entre les rapports longueur—poids mensuels. Le poids
du polsson 3 une taille donnfe continue d'augmenter pendant toute la

période ol 11 est soumls 3 3 la piche c8tidre canadienne.

RESUMEN

DPesde 1974 se determina la edad del atln rojo en hase.a secciones finas
dé otolitos. F1 crecimiento evaluado estndiando los anillos en los otolitos
muestra un alto grado de variabilidad en lo que respecta a los peces més
viejos que son componente de la pesquerfa canadiense. Fsto hace que la re-
laci®n talla/edad sea de escaso valor, siendo, sin embargo, fitil para asig-—
nar una captura por edad a esta seccifn de la poblacibn de atfin rojo del
Atléntico Oeste.

TLa matriz de captura por edad derivada de este método para determinar
la edad, se extiende desde los 14 a los 39 afios e indlca una tendencia 1li-
geramente decreclente en las edades, & partir de 1979.

El creciﬁiento‘estacional en peso da como resultado importantes dife-
rencias entre las relaciones talla/peso mensuales. Los peces siguen aumen=-

tando de peso por talla durante todo el tiempo de su permanencia en la pes-

querfa litoral capadiense.



INTRODUCTION

fiological sampling of blusfia tuna (Thunnus thyonus, L)
from Canadian inshore fishing ara2as has taken place since 1974. A
time series of the following statistics have been accumulated:-
caliper fork length, tape flank length, girth measurements, round
weight, sex and stalith age. This zge and growth data set spans
the decade 1975 ta 1984,

Age estimates have been produced for this fighery on many
oceasions (Caddy et al. 1976, Hurley and lles 1588, Hurlbut et al.
19@4). Tha most recent of these indicated a very weak relationship
betwesn age and length for ages over 15 ysars. Current aging of
bluefin is being conducted for the purpoasa of estimating catch-
at-age rather than an age—length‘relatianihip. The technigues
psed to cellect, section, and interpret the ages from the
otaliths wera those described by Caddy et al. (197&).

although annual grawth, measursed hy length and age, tends to
he poorly defined, the intra-seasonal growth, measured by length
and weight, has a definite pattern. This strong intra-seasonal
grawth in these northern regions makes il necessary to use
length-weight relationships from smaller time intervals than have

been done in the past.

AGE AND BROWTH

The datasets for 1983 and 1984 contain 352 and 121 age
estimates respectively — males making up 73%4 and 74%. The ages
ranged from 14 to 36 in 1983 and 14 to 39 in 1784, The mean age
of turma in the fishery has continued to increase and in 1984
stands at 25.7 for males and 28.2 for females.

The high degree of variability of age-at-length for the
plder ages was presented graphically by Hurlbut et al. (1984).
Without the younger age groups to ‘lengthen’' the age-length
curve, the coefficients of variation for 1983 and 1984 were less
than @.@5 (Fig 1 and 2). The high age of fish now present in this
fishery (tatal catch is now composed of fish over the age of 14
years) results in a very pooy relationship between age and length.

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

for bluefin tuna has been exploiting fish ranging in age from 20
to 3% years. Since 1979 there appears to be a trend taward
increasing mean age ranging from approximately 21 to 25 years for
males and 21 to 28 years for females. To date (including
preliminary observations from the 1285 fishery) the apparently

strong 1973 year class (Anon 198%) has not yet made the appearance'

that was expected.
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CATCH SAMPLING and INTRA-SEASONAL GROWTH

The Canadian bluefin tuna fishery iti &
small ?n terms of numbsrs of fish 1§;§e2?sh§:23;:1023112 bien
;:gal %mportapce due ta the high market value of ;arge bla {great
This fishery is sampled in two ways: first random o%t o lin
Js‘carrxed out to obtain biolegical data such as szxr 1samplxng
waight, and age; second the round weight is collectea nat
the Canadian guota management system. This latter dat 55 part of
measurement of the catch, comprises the data utilive|a;Et' a tDFal
t?:ag?nua} isse;sment of the west Atlantic blueFin: Elaz :ECSI i
o Convzsintﬁgsgu;a:gatoufésgt: f;nqle length-weight relationsgip
sigrificant errors due to ingra“seiggiggygtzzt;Ttdeuce

In order to remove any effect of trap fed i
:?ghzi;g:t data zra¢ wild caught fish in zhe Pri;ig'FEBLZdXTZ?E:d
" ere used. These dsta cover only a limi y
bluefln lengths, they are howaver reprE:entatTi:EZfriage Df i
of 415h caught in Canadian waters by the inshore fisHeE i
analysis of variance indicated these data were heterog o i
regards Qonthly length-weight relationships (P ¢ @ mmg?neOUS mitn
monthly Ylength weight relationships are:— SoasY. The

JU had - DL O - -85 P2 e
1Y W Q. 20DB5262 [ S7 2.8 23 283
P
ALG W= 0.001572 L 769 Q.59 220 - 3@
St = B.0004377 [ 1174 .4 26 - 3@3
T W &
22
acT W = 0,000045617 t 7464 @.83 198 - 383
NGOV W = 0.200081146 L 285 Q.99 208 - 295

where W is the round weight in kg and L is the fork length i

cm. For Fhe length range of fish in the Canadian fisherg thln i
a large }ncrease in weight-at-length between July and Qz :FE na
prcgr?SS}VEIY smaller changes in the subsequent manths $ﬁ5  ane
data indicate northern tuna are increasing in weight a; la:::h

during the entire ti
fishery. ime they are available ta the Canadian inshore
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Table 1. Catch at age matrix for male Atlant:ic bluefin tumna fron
Canadian waters (thus excluding the Canadian purse se.ne

1978

<=10
11
12
13
14
5

16

1975

11

off New England).

population,

1976

1977

215
231 %
141
112
119
13546
&2
3Ja
7

The asterix

1979

fisher y

indicate the mean a., of the

18
27
18

27
32
53
&2
118%
109
74
32
56
27

35



Table

19

2

75

Catch at age matrix for female Atlantic bluefin tuna from
Canadian waters
off New England).

population.

1976

7

Ut

27

37
34
20%

37
1)

-~

13

1977

7

22

-
=

60
22
22
&7 %

&7

>

22

15
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{thus excluding the Canadian purse seine fishery
indicate the mean age of the

1978

The asterix

1979

relisa e

19802

12

1281

1982 1983

(R Z N

1934

5.0, 4 4]

Table 3.
1975
<=10
11 &
12
13X &
14 &
15 23
16 57
17 96
18 28
19 187
20 1a7
21 174
22 186
23 191
24 58
25 22
26 17
27
28
29
30 6
I+
SUM 986

Catch at age matrix for

combined) fram Canadian

Atlantic
waters

bluefin tuna (sexes

purse seine fishery off New England).

1978

19746 1977
7 7 4
7 4

7
- 13 7 8
23 15 4
50 22 20
118 74 32
145 126 55
141 275 153
141 223 195
124 163 149
201 179 161
175 193 182
84 223 126
74 Q7 47
3Ib6 52 47
7 .22 B
3 4

7
4
1332 14699 1333

1979

568

1980

783

1981

1982 1983

(thus excluding the Canadian

1984



Table 4. Monthly weight-at-length of west Atlantic bluefin
tuna sexes and vears combined (1974 to 1984)
calculated from regression analysis. Data range
indicated by asterix.

length  ..ccese-- mean weight at length kg.o.o.....

cm JuLy ALGUST SEPTEMEER OCTOBER NOVEMEER — [ i

!

155 74 113 110 a9 8o

160 81 122 119 9a es e s

165 a8 138 128 1a7 97 35 1983; n=292
17@ 96 139 137 116 106 L ° n
175 124 149 147 126 116 L U‘g o -8

160 113 158 158 137 127 : ‘ et

1835 122 168 168 146 138 o 30 - o o bicas **

190 131 178 179 160 151 . 8 R SHE RHEUEPED & 7
195 141 189 191 173 163 © v ¢ YN ERI YT

200 152 200 203 184 177 @ o sp EamIuce 8

25 . © 00 ELE NS 88§ _

205 163 211 215 199% 191 ° 8B WEDI W eG

212 174 223 228 214 206+ w s $ 8 = omizius 8

215 186 235 241 229 222 by ? 2% . -

22 199 247 % 255 244 238 O ca " PO W

225 212 268 269% 260 256 sas o 7
230 225 273 284 277 274 LI o ®

s 239« 286 - 299 295 293 . s, BET*

240 254 300 314 314 313 15 .

245 269 314 332 333 333 . -
25 285 328 347 353 355

255 301 343 363 373 378 Lo L ! ! !

260 318 358 381 395 402 .

265 335 374 399 417 426 245 263 285 305

270 353 389 417 440 452

275 372 406 435 464 478 FORK LENGTH cm

280 392 422 ass 488 504 ;

2as5 411% 439 474 514 535

25a 432 456 494 540 565

295 453 474 515 S47 S96% ) :

Zen a5 490w iy So6x %28 . Figure i{. Length-at-age of bluefin tuna (sexes combined) as

read from 292 otoliths sampled in 198 i
Tmahare £iohory, 3 from the Canadian
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Length—at—age of bluefin tuna (sexes combined) as

read from 115 otoliths Sampled in 1984 from the Canadian

inshore fishery.
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Figure 3. Bluafin tuna monthly length weight relationships for

(¢), August (¢), September

for sexes and years

{0), Dctober (0}, and

{1974 to 1984)

coadined.



