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— R R RSP B B F ST 45 P 34 P g e )
Biti 245 J3 45 25 Al i g 22 s U0 e A L 081 2
SR 1] B EE VK B 4 A0 A0 BE IR PEAG 45 SR A ™
S, HAMIAERE
43 L E. RERHE

BB PR B AR 0™ B 3 H AT A 0 IR 2,

— N H IR TE 10°8~30°8 Z [a]t'e) i
YR Al G T ik I I AR Vg 2 AitE, 7 BRI 8] A
10 A4 1 H, FEMWAMN 11—12 AP,
Ah, SR Tk | PHEI R AR IE Ml . 4
Fi L 2EUE T JE I SR Y YA T RE S B
Y, HP= O R IR — ot 24°C 203

A A fa A] 4t B, o4t B8 7 (batch
fecundity) 5 BN HL K/ G, M AR AR K SR A
BN - AN RN N R 3 N T
FF 1 = B B (R 2 g oD, B B A o i
JIK, 7RO JE WA A B R, B AR KA B
D 1 R T 9 X 11427 Wl b LN [ e
[F] B 332 A AR B2 i, PRI, AN TRDBR 0 8 A 4%
NG IR R SR ENORA il Y WAL ¥ (N =
5, B T B I 5K MR R, HH S5k

KK R AFAE R AAERY ) [}, Dhurmeea 255"
(R BI85 S 2 I BB T K B 4 4 £ 1) o3k 5
SRECRAR R,

TE AR FE O R, ™ O A )
SSB I M Ah FE E, X B A T R HE E A )
(reproduce potential)5 SSB ALIE H. 3 R P, f14)
10 (AT RS BRI | K BN AR TG P
LA A F 7 A AN i i) A POV R P
Sy AL 1 SR E TG, KR A R Y AR
o [V, AR BSCH TR AR S v 0 T g
BN, (A7 K6 440 fa i IR PEAS o, B
K XA BT R T
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WORMM AL E ik (BE A, B B X
B KIE M Kb B OR T ik Al T K B 446
AR IS 5 A R (8 — A R R B AT A
AR 5 A K RO KB S At B AR IS B A
THEA R X AR 2 5, ndE RS 15 (5

AN, BRCFEE 14 W (FEA) ™, JERTE TN

13 # (i 1), RV 12 ﬂ?—@(/w)“‘s i
WAy 11 (88 250, TTERBE P 9~10 e (B A7),
%ﬁ*&,ﬂ-[ﬂ]

A KT Rl H 045 von Bertalanffy .Gomperz
Logistic, Richard K — /LK P, FmtdES
RO b R AR 5K R, XK ig
GeAefi, TR von Bertalanffy 42 K 7B (£ 1),
8 Williams ZFP7R945 B8, B ACEE K EE 440

x1 KESHREMNEKSRE

Tab.1 Growth equation for Thunnus alalunga

FEIX AR IT it Jr i SCHiR
ocean growth equation estimation method reference
EEE ¥ Indian Ocean L =113.70x[1 — g 019483900 P [50]
EfEE ¥ Indian Ocean L =163.70 x[1 — g 101(t+2.0688) \% [51]
EfEE ¥ Indian Ocean L =128.13x[] — g 1620:(t+0.8970) S [53]
EJE % Indian Ocean L =136.00x[1 — g 1016849 E [54]
[Dﬁﬁg Indian Ocean L=147.20><[1—6_0'133OX(H1'4985)] * E [55]
Epgﬁé Indian Ocean L:171.40X[1_e—0.1180x(t+1.5015)] * E [56]
JLKPE#: North Atlantic L =124.74x[1 — g 02300+0.982) P+S+E [32]
Ly = 115.66x[1—g "#80:(t0:8330
LF =104.70 x [1 _ 670'73504“1‘3040)]
L RVEHE North Atlantic L =122.20x[1 — ¢ 02090133807 P+T [26]
Ly =131.65x[1— ¢ 1600114007
LF =121.37x [1 _ e70.1900x(t+l.1300)]
B KPE¥E South Atlantic L =147.50 x[1 — g *-1260+1:8900) | P [48]
Hi i Mediterranean L =94.70 x[1 — g 0280(t+13340) P [57]
Jt K North Pacific Ocean L =124.10x[1— ¢ 164014223900 0 [47]
Jt KT North Pacific Ocean L =108.50x[1 — g 02210768 0] [56, 58]
Ly =114.00x[1 — g 023301010 ¢} [56]
Ly =103.50 x[1— g 3400033000
Jt K F# North Pacific Ocean L =112.38x [l — g 0248310979 o] [58]
Ly = 119.15x[1— e 02077114530
LF =106.57 x [1 _ 670'297&(”0‘7627)]
MK F¥ South Pacific Ocean L= 102.09 0 [27]
1+ e%).élO(Jx(t—l.lZOO)
Lo 105.34
1+ ¢ 03900x(t-1.2500)
B 96.97
T 1 o 0P 0.9900)
B ARFEPE South Pacific Ocean L =104.52 x[1 — ¢ 04000:(1+04900)7 0 [27]

TE: BRENEEVE I AR T RROL, UMt A= 05 B2 Sy 30 4% R s 75 B 98 DA A P gl A 7. * 1.4895 5 1.5015 Hi Chang S HURAH . S AL
RER VAR PAUREES, B R KED I, T REAREFHAMG T, O KT, T F 5 M ami5m Mtk 5kt

Note: The growth equations except those from Indian Ocean were selected as they were published in recent years or used in recent stock

assessment. * means the 1.4895 55 1.5015 were estimated according to the data in Chang et al®. S denotes scales; V denotes vertebrate; P

denotes spines; E denotes length frequency analysis; T denotes tag-recapture estimates and O denotes otoliths. Subscript F and M denote

female and male, respectively.
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i 4= KR Logistic 48 K R A6 (£ 1),

3 H K 8 S A 0 1) A AR TR I 25 57
Ml AR 4 P, it A K B B R T
MEfa, DRI, R S R R SR A ) 2R K AT
WA, K68 St o i A KAEFE X 22 5%, WTEm
KV, &R P g Saanfmitiak(L)5
H K BHK) M H PR R T (H 5 22 A ] fi e
e EL e Bk B 5 A KA O AT s iy 27

EIEE VK 8 oAl fa AR K Or BB A T R F
i 20 s Y HE R DB B Ak )
(E Do HETEER. B BHESFEREEERE
PR LB GIE, AS Q03 T B A p9 45 % 48 e n]
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YRR T EMERY, FE, ENEFERKEE St
AR MR 2 R 25 7 . Ik, 7EENEETE
KA LA 0 B IR AL P, A R AT S0 A=

K, MR T Chen 260525 B LXK 40
925 T KO {H Chen 250925 5 5 E)
EHOAHERTRAEEZT R 1), i Chen %
(1) 235 TR 2 75 A 3 B T VA 445 SR T R 11 52 i) 75 F
— 5 .
52 #FESFKXZR

G S AC R 2 Fh il (ISR Y . FEI ) L
P25 BRI, AN ) L P A 3 40 K/ A 2 5 ),
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T ] ) i ol B R 4 B A T R A Gy 1, A
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BAR, A AE R, 3 A R T o R e S A
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PR RS9 00 4 o O KO0, R TR IX AR S A
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Tab. 2 Theweight-length relationships for Thunnus alalunga

TEIX il P51 R X FR Sk
ocean fishery sex weight-length relationship reference

EJ 7 Indian Ocean LL+GG C W =0.032411x L2575 [51]
ENEE ¥ Indian Ocean LL+GG C W =0.035050 x L2870 [53]
ENE ¥ Indian Ocean GG C W = 0.056907 x L2754 [60]
EfEH Indian Ocean GG C W = 0.033783 x L2449 [61]

M W =0.033830x L**7¢

F W =0.041830x L*¥%
PHERBEYE West Indian Ocean ALL M W = 0.0043378 x L2355 [62]

F W =0.0017551x L**%
C W =0.0032537 x L4240

ENEEYE Indian Ocean LL C W = 0.43400 x 23430 [65]
ENEE ¥ Indian Ocean LL C W =1.00000 x 29550 [66]
ZEIE T East Indian Ocean LL C W =0.080000 x L% [67]
JE R -7 North Pacific Ocean ALL C W, = 0.08700x L267% [63]

W, =0.03900 x L>#%

W, =0.02100x L>*%

W, =0.02800 x L>**
P K South Pacific Ocean ALL C W = 0.0069587 x L3235 [68]
JLKVE¥E North Atlantic ALL C W = 0.013390 x L1066 [69]
M KVETE South Atlantic ALL C W = 0.013718 x L3973 [64]
i Mediterranean TL+SL C W = 0.031190 x L2880 [70]

T8 BRENEE U AR E - R A, AR TR (K 5 R AE i BERTPAG Th g AT Wh e W

Wi o Wil RS — B2 = Bz

. GG I, LL SHAE4R4Y, TL S BLAR4Y; SL N 3RZME4R4Y; ALL R =Fp R LI B HIRE . F 5 M R Mirt 5, C RonmithiR G
Note: The length—weight equations except those from Indian Ocean were selected as they were used in recent stock assessment. W;, W,, W;,
W, denote body weight in quarter 1, 2, 3 and 4, respectively. GG: gillnet; LL: longline; TL: troll-line; SL: surface longline; ALL denotes the
albacore caught by three or more different fishing gears. F and M denote female and male, respectively; C denotes sexes combined.
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Analysis of influencing factors on stock assessment of the Indian
Ocean albacoretuna (Thunnus alalunga)
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Abstract: The Indian Ocean albacore (Thunnus alalunga), which is widely distributed in the Indian Ocean
from 25°N to 40°S, is one of the main target species of the Indian Ocean commercial tuna fishery. In recent
years, China longline fleets have also targeted the albacore in the Indian Ocean. At present, several stock
assessment models have been used to assess the Indian Ocean albacore tuna to determine the status of their
stocks. However, there has been a substantial uncertainty regarding the results of these models. Therefore, in
this paper, we have analyzed the factors influencing stock assessment for the Indian Ocean albacore tuna.
This paper argues that: (1) substantial uncertainty exists in the catch and catch-at-size or catch-at-age data,
because there were no, or incomplete, or incorrectly classified data from some important fleets reported, and
the number of samples for size frequency data was very low, or the sampling protocols of the collection of
size data changed with time; (2) although the catch per unit effort (CPUE) was standardized, the impacts of
the changes in target species and the inhomogeneous distribution of fishing efforts of the fleets have still de-
graded the quality of the standardized CPUE; (3) because there were very few or limited studies on the biol-
ogy of the Indian Ocean albacore, knowledge about their population structure, reproduction, growth, and
natural mortality is limited, which has led to the values of some important biological parameters in the stock
assessment models being set by using the results from the other oceans; (4) although the ocean environment
has significant influences on the biomass dynamics and distribution of the Indian ocean albacore, only a few
stock assessment models take these influences into account. These aforementioned issues have resulted in
great uncertainties of the stock assessment. In the future, we need to further explore approaches to improve
the quality of the stock assessment. However, at the same time, we have to develop a management strategy
evaluation framework for the Indian Ocean albacore tuna to avoid the impacts of uncertainties of the stock
assessment on the sustainable development of the fishery.

Key words: Indian Ocean; Thunnus alalunga; stock assessment; fisheries data; stock structure; ocean envi-
ronmental impacts
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