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HE: R KR40 4 2L 30 RSB SR 45 & R ENINEH] T ENE i KIRE M E (Thunnus obseus) 3
LT R VA REUTIR BRZ VR E S M PR B i £, B 0 4 Rh R B T A T B AR SN IR R Fl AIC BRI AN
T LIORLE B R R R ST T A BT M. B S SRR R B R R A e L AT
Mo BREFW, B/NMEEE 4 MEBG P RLE B RAT B T RS N S E B A, EAR TS T
S KA S S B . AFTVEF S A I B HSD XA AF LEEHENES . ERIERRN
HSI>0.9 KR IRER T AR fHiE 55°E~68°E [A]: e/ MEETR7R B HS[>0.9 1 I 38040 1 T 7R 18 L S0°E~75°E /MR7KIR:
HASE A TP 3753 R 1 HST>0.9 KA FE 3 i 7E S0°E~85°E. 5°N~5°S [8][¥1 ]~ K #vis BV i i s, Fo/ BV
MR AP R0 HST S5 {E 2600 BAG — & (AR RIE, PR A LLECR N, B/ MEETR R I HSI=0.4 SFELME D THEA
SPEETRIRT HSI=0.7 S5 (E 2k S/ MEETERE HSI=0.6 SHEZAT U T HAPEETR7R HSI=0.8 S5(H Lk &/ MEETH
I HSI=0.7 S5 (2648 4 T E A FINIETR /R B HSI=0.9 B4, SHFFFR K IN, B AP A U1 18 7R 9 HSI
B KR A FAT 9 2t cSOR VR SRR S A o, P51 M R SRR LB 43 TS 3] 96.10% 1 85.51%. WFFIN R JE
SER AR S T AT B a8 &R [ PEKFRIZE,2008, 15 (2) : 269-278]
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T8 P 4 hE R SE 4R A BA T A Fa FR 22—, 2004 S 7E
B 83212t AR EIm A SR T =T
62.45%" . MG oA B L 5B (I 5 R 4%
ArEESHEFESBAEHZ R % (Indian Ocean
Tuna Commission, IOTC) fJ 55 7. #§ B Hu 3§ %
(Habitat suitability index, HST) #5785 i 32 [ #h 23
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20 80 FARHIHE H , 4 FH SR Rk Y AR 547 () A JB.
JREE . HE IR 157 PPEF A SR FI 28 5 T HSI
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KPS R F AR AR EIEE. A0F5TE
FH T 10TC 1975~1997 4F ElJ 1% K HR 4 4 £ SiE 48
BB A PR B0 DL T 2004 4 A [ I I G 4 Y G BA
1EENRE VR RIR A0t AR Pe s . B REVE D 3 o5
A ke WS 8% ER.
1.1.2 INEEHE  H A 3R B E SO FEIE O EE
fJ World Ocean Atlas 98 (WOA98) i 7 P15 H 4 o't
. BT EERE 7 ANKE (75m.100 mL 125 m,
150 m+200 m+250 m F1 300 m) J& /% | 555 (S iR S8 A
1.2 #HEsaiE

353 (Hooking rate, HR) FVFE VLA H 4L
TR 2 A H N 10X 10 5k P v gk 2 SR B 3 )
SEIME, RIF T 10X 1° 7R N A IR R 8
fH, WHEARA:
' Naag. X 1000

HR G-
- J)
]vlmok (i, ))

b HR ) H2R P i, R J AR R
Noawi ) L E E 1 3R AP Ny 1
AL T HIRCT 4.

FHFTE VRIS S (Relative abundance index, RAI)
B B ()3 5 1 HR {EBR LT HR {EH &R
R, TEANXN:
HR
HRlnaX

RAIL 1] L& 1E [ WAl B M i 1 FE b, S5 T
Sfr i HST™.

K BB AR EKE T5m,
100 m, 125 m, 150 m,200 m,250 m ! 300 m) LA
Sdw; /Y d IR, d, RN | NRIEEER,
v, K R IR | MR R I EUE

3 BRI P R E AR MR K B LR
ARG, WAEA— MR BERESE. BT20C
SRR 7 IR ER 2 S, IR OE DL 20 C /KR I K E
(IR A o o L R R VR FE I A o ™7
1.3 B#EFZE

A T S — PR AL A W e R L A R B 5
Ay B SN IR OB AR A PO i B R R 1
B -

RAI=

— ] mEER R |
=% - Temperature suitability index
Temperature
e || ENESC I -5
Salinity — RNV TRAOE Salinity suitability index AR
Suitability index curve, Equation A
Habitat suitability index
23 e || b8 BN e ||
Oxygen 1 Oxygen suitability index
BIREHE ROR R I A TR A
Thermocline depth | L Thermocline depth -
suitability index

1 B
Fig.1 Flow chart of modeling

5, R ST A 1 PR B AR R S
I FH— AN 8 & MR 4524 (Suitability index, SI) R
TR, VHEAILLECS B AN R R AR B B 0] B AR
WARER, R AHR Sttt B R S AR B BT (X ],
Fa &L IR, 2 FEE VR A R 2 2k
FEE A SECRIRLIR 22 VR P52 0 v i Bt s Ok,
AR 5% PR % R PR S 2, TH SRR G4 fa )
FIEE B N R ST & Ja, Bk f A EE
AL S A SIH GRS >R 159 H 25 & HSL. HSI A 7E

O(AEE) B 1(HREH) 2R, KRiF5T5H

T 4 MR, BE e (Continued product, CP)

& /MEH: Minimum, Min) & A (Arithmetic

mean, AM) F1JLA 447 (Geometric mean, GM) :
Hsi=[[s1, (€D

HSI=Min (SI,, SL, SL, SL) (Min) ">

GSI_iiSI [14]
T4 ET(AM)
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P [15]
HSI= | [[SI, (GM)
i=1

o i ORI T 1.2.3.4 90 BRI
T AR S AR R R R YA PR BE R 7
1.4 EEFEER

BB 7 UG B L AR I L T 7R IR B
] (Akaike information criterion, AIC) , A& % 2
FOR ) B R AR IEHEAT AT V0. BB ARV 5
A JEAE R R B0 UL B 1) Bl 1 S A . X
HLRAT 2 W00 4, HST 4 0 400 & S04 . HR 4
A 4 PR T v, A —AH R B (AL SR A HST S
RAI [RBAIR B E AT 0 -

i

L (data/0)=

1 (HSI RAL)’
U—Mexp [- B — ]

o, L(data/0) EEAEA data WLLIRIE, 018
TS, HSI, A RAL & B A AR 5] I 18] 1o 5 A
55 0 %) HSI 5 RAI{H. FJ MS-Excel 731815 fi2
BN ZH 0 B R ANV L, ARIE AIC {HIEHEH
T I H A B HUAR B 7770 AIC=-2L+2m

Hrp, m 2R ZHA. RS E/D AICEHT
BTN B B IE R, WU R I
HURESL n=3 667, 1B S H0A 0 m=4.
1.5 ZEER

o AN [R) AR B 7 v vk 45 HA 1R JST R4 2 ) @ A1
1975~1997 54 2 A A b KR & ke £ 1 2 43 A7

n

TR
Suitability index

o o o o
?I\)-PO*OO»—‘

1 1 1 1
14 15 16 17 18
/Kil&/°C Water temperature

—
w

T LR
Suitability index
o o o o
(=} (S B [=)} o0 —_
T

v
1 15 20 25 30 35 40

YERA/(mL + L) Dissolved oxygen

B 22 e o BT UK IR v ] B B S 4 4 i
FAENL IS (40°E~95°E. 15°N~10°S) .
1.6 SCiEDHT

Sy ¥ A B B AL ) R S L R R 2004 4R
T (5] B[RS A S 40 44 A P 808, B s = HST /KPR
TR A w8 I Y SRAT VR B 4y Eb e SRR, 4 S0 AN Rl AR Y
TR e 37 O AT AT

2 ERESH

2.1 IMETEERIEIEHmME

HARBTR G R, & H e 3R 2L I AE
K 13~18 °C Xk, o B 15~16 “C /K38 H 3 5
%, WARBIR 43 LE V335 B 75.01%; a3k 32 H
IAE £5 i 34.7~35.6 /K48, Horp £h 1 35.1~35.2 (1K
B Il %, SIRE 93 P38 31 57.15%; R
FEMIAEEEE N 1.0~4.0 mL/L 17K, HAg
iR 2.5 mL/L 1K I % 22, SF 4415 31 40.83%;
IR R R R T B I AE KR 75~155 m BTG
W, Hor 115 m Ab L& 2, SR | 4 HL P 33k 3
25.11%. éﬁﬁf%*ﬁ [7J\M0hri[17718]\¥£”£z% [19-20] El/‘]
THFT 45 B, g v SRR B e PR B 58 A0 1 X (1] i o) R
FO G B M B o 1, SR PR S AR B IX (W) B A i B
D35 K AR DX TE] LAAR 72 5 5002 O 0, RIEAS
TEA DL KL ER P v A AR IR R R S O Y
PEFEHZ W 2.

SCINZ e
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Fig.2 Suitability index curve of water temperature, salinity. dissolved oxygen and thermocline depth
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2.2 HSHEEHEELLE

S AN 7] 5 15 1 S H A HST B AR X RAT 1H #
G AT LRI, B /ME AT I AIC A &
/N, A 3035.73; HARTFHIES H I AIC [EH KA

3966.48. XKL 4 METL TR S/MEE B
EE, Ca TR RS 00 R M B AR T
HARESBE N B T BB s, R 1 PR

R1 TREETENNSELE
Tab.1 Goodness of fit test by different modeling equation

%M HEXT B 18R Modeling equation
Ttem IRIEEL ik TMEE HARESE JUT-F 132
RAI Continued product: CP Minimum. Min  Arithmetic mean, AM  Geometric mean. GM

A7 ¥ Variable number 4 4 4 4
FEA$L Sample size 3667 3667 3667 3667 3667
“F#J Mean 0.442 0.334 0.485 0.737 0.679
PR ZE STD 0.239 0.266 0.255 0.160 0.233
WA E Skewness 0.436 0.551 -0.165 -0.666 -1.222
F/ME Minimum 0.003 0 0 0.108 0

£ KM Maximum 1 0.997 0.997 0.999 0.999
é%ﬁ%eég: 'i?;/gzval 0.007 0.009 0.008 0.005 0.008
AIC f AIC value 3486.13 3035.73 3 966.68 3.870.95

2.3 HSIZESTEEER

AN TR) AR B 5 vk v S T HST 2 (] 4y A A
3~6 T 8. I A VEFR 78 19 HSI 43 A7 & H 25 18] A
RN (B 3), HSI>0.9 f X I8 7 BR F 7% 18 B i
55°E~68°E [A], LL 9~10 H 7 Afi = [ &% K. 5°N LA
JeA 5oS Dirg Bl JE T A E B X 8. J/MEEIE R
9 HSI>0.9 § XI5 A+ 7R 18 ft i S50°E~75°E /)y
Bk, HREZENAMM 11 AEBE 10 H 940
EMBEHY K (Ha) ., ERFHIERRN
HSI>0.9 £ 4E 43 47 ££ 50°E~85°E5°N~5°S [6] {f] ]~
KHGTEN VR, MEAE 11~12 A, /A E &/
(El'5) . JLM-F5iEiERE HSI>0.9 “F[E 73 i
B ASEH74E—3, 10 HSI<0.1 [ AN 18 B X 4845 1)
S RMEFEA—E (F6).

i AIC {HB5, B/ METRL B 1R B R 1
v, AR E VR 4 0 R A R I A, TR
7 I AR R R M A S 1) 4 A b R R R OR

HZ 5. B/AMEIEIR R B9 HSI>0.9 f25 8) 5 4 7
Rl iz 3z /s F JR V- 2435, e HSI>0.9 LLAMNERIH
HSI {5 E AT 375 8 B R Al . (B &N —3eik
(B 4) 5EARFELE (ES) 190 HST & {4
A B A — AR, s MEE IR AT
40 AT AN [R) HST 7K SR B o7 BF 5 X480 1~ 4
Horth (£2). HEMALE R, &> —FkiE (H
4) 13 H 1 HSI=0.4 SAHZAF 9 T HA V27 (H
5) 13 H ) HSI=0.7 %5 {F £k, HSI>0.4 1 HSI>0.7 &
M) [ 7K 3370 1] 4 )~ 253 oy B8 9T IR 48.50% Al
50.60%; & 4 FF ) HSI=0.6 Z-(H& M T 5 1)
HSI=0.8 &5 {H £k, HSI>0.6 F1 HSI>0.8 £ H/K 1850
B T~ 383 43 39 oy B 58 XA 29.13% FlT 32.69%; &
4 W (1) HSI=0.7 F{HZAH 5 T & 5 49 HSI=0.9 55
fH £k, HSI>0.7 F1 HST>0.9 £ 1 f1 /K 2k vt [l 43 531 °F
) 5 BT X AR 19.48% T 14.82%
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14(JE 45 50 55 60 65 70 75 80 B85 90 95 1540E 45 50 55 60 65 70 75 80 85 90 95

40E 45 50 55

40E 45 50 55 60 65 70 75 80 85 90 95 40E 45 50 55 60 65 70 75 80 85 90 95

3 ERET R 1975~1997 F A F A 4 T EDEE AR S48 HST B2 8] 73 A
a: 1~2 F:b:3~4 Hic:5~6 H:d: 7~8 Hie: 9~10 A f: 11~12 K .
Fig.3 HSI distribution of Thunnus obesus in the Indian Ocean calculated by equation CP during 1975-1997
a: January-Feburay; b: March—-April; c: May-June; d: July-August; e: September-October; f: November-December.

70 75 80 85 90 095 1540E 45 5 80 85 90 95

4 F/MEETE N 1975~1997 AN A4 T BV RIR e & HST B 2 (8] 737
a: 1N2H;b:3N4H;C: 5N6H;d: 7N8H;€:9N10H;f: 11N12H,

Fig4 HSI distribution of Thunnus obesus in the Indian Ocean calculated by equation Min during 1975-1997
a: January-Feburay; b: March—-April; c: May-June; d: July-August; e: September-October; f: November-December.
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40E45 30 55 60 65 70 75 80 85 90 95  AOE4S S0 S5 60 65 70 75 80 85 90 95
- { ] \ 7 T

o

5-

1

40E 45 50 55 60 65 75 80 85 90 9

- o

40E 45 50 55 60 65 70 75 80 85 90 95

5 BARFWIETE LN 1975~1997 FAF AR T VR R IR A0 & HST E 12 8] 737
a: 1~2 F:b:3~4 Hic:5~6 H:d: 7~8 Hie:9~10 A f: 11~12 K .
Fig.5 HSI distribution of Thunnus obesus in the Indian Ocean calculated by equation AM during 1975-1997
a: January-Feburay; b: March—-April; c: May—June; d: July-August; e: September-October; f: November-December.

OE 45 50 55 60 65 70 75 80 85 90 95 | 80 85 90 95

i
7

40E 45 50 55 60 65 70 75 8O 85 90 95 40E 45 50 55 60 65 70 75 80 85 90 095

sh
10-f=-

6 JUASFIEET R 1975~1997 SEANF A e T ENRE I RIR G £ HST #0281 53 A7
a: 1~2 F:b:3~4 Hic:5~6 H:d: 7~8 Hie:9~10 A f: 11~12 F .
Fig.6 HSI distribution of Thunnus obesus in the Indian Ocean calculated by equation GM during 1975-1997
a: January-Feburay; b: March—-April; c: May-June; d: July-August; e: September-October; f: November-December.
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®2 Hs/MEEMEREETEHBAARE HSIER S XKEFEE ST
Tab.2 Average covering percentage of area under different HSI levels calculated by Min and AM equations
=/METE Min FASF ik AM

HSI el bRz HAE /% HE bRz BT %

Mean Std Precentage Mean Std Precentage
0-0.1 0.012 0.026 24.550 0.068 0.022 0.570
0.1-0.2 0.145 0.029 6.493 0.149 0.028 1.665
0.2-0.3 0.250 0.030 9.808 0.252 0.030 2.430
0.3-0.4 0.345 0.029 10.647 0.355 0.030 3.389
0.4-0.5 0.444 0.029 10.738 0.456 0.028 7.618
0.5-0.6 0.545 0.029 8.623 0.554 0.028 15.852
0.6-0.7 0.651 0.029 9.658 0.649 0.029 18.416
0.7-0.8 0.745 0.028 10.048 0.750 0.029 17.367
0.8-0.9 0.843 0.029 6.779 0.850 0.029 17.876
0.9-1.0 0.931 0.025 2.654 0.939 0.024 14.817

2.4 SLIEMR

4 PP T E 7 43 R [A HSI K SF R 2004 4
[ ENRE e KIR S e e AR kG ol (R 3). 4
HSI<0.5 B, 4 F 7 155068 7 (1)~ F- 343 5k 50 vk LE EE 43 )
A 77.92%.50.65%+3.90%- 14.28%; 24 HSI = 0.5 I,
4 BT3RO N PR P 253 SR IR ECEE 43 T A 22.08%

49.35%+96.10%+85.51%. X T &/ ME%, 24 HSI =
0.3 i, HSRFR L E N 77.92%. (B35 RAERH
HST K FEHIEREMZER. XTI P95, %
HST 14545 1 5 2004 G 3R T 200, RILH A 5K
S BT 2 AR ST (B 7)) AR 45 v AR b i
HE HST = 0.5 ITEHEA

R3 2004 £ARE HSIKFETHEZERPEMRENEFHRREREBIRRKEI
Tab.3 Longline fishery capture of Thunnus obesus under defferent HSI levels in the Indian Ocean in 2004

# IS CP

/MBI Min

g VEISRR ESKLE % CFARIEE /(R <1000 45 )

VESRAR WESRARLLE /% FIEYSRE /(E «1 0004 )

Fishing Percentage of Average hooking rate Fishing Percentage of Average hooking rate

frequency fishing time (No.per 1000 hooks) frequency  fishing time (No.per 1 000 hooks)
0-0.1 16 20.78 10.87 3 3.90 11.30
0.1-0.2 10 12.99 11.59 8 10.39 10.83
0.2-0.3 15 19.48 11.03 6 7.79 11.18
0.3-04 12 15.58 10.63 9 11.69 11.08
0.4-0.5 7 9.09 9.33 13 16.88 12.10
0.5-0.6 3 3.90 6.94 10 12.99 10.12
0.6-0.7 3 3.90 9.16 12 15.58 8.95
0.7-0.8 5 6.49 8.53 6 7.79 8.01
0.8-0.9 5 6.49 10.48 8 10.39 10.09
0.9-1.0 1 1.30 12.61 2 2.60 11.00

AT AM JUFTFITE GM

s EEAK EBOKECE M P ) (E 10005 )

WK WSRSRELE % PIE3RR /(B #1000 48 )

Fishing Frequency Average hooking rate Fishing Frequency Average hooking rate
frequency percentage (No.per 1 000 hooks) frequency percentage (No.per 1 000 hooks)
0-0.1 - - - - - -
0.1-0.2 - - - - - -
0.2-0.3 - - - 1 1.30 17.02
0.3-0.4 1 1.30 17.02 3 3.90 11.33
0.4-0.5 2 2.60 12.64 7 9.09 10.78
0.5-0.6 9 11.69 9.33 6 7.79 9.04
0.6-0.7 13 16.88 11.38 19 24.68 11.42
0.7-0.8 25 32.47 11.16 18 23.38 10.60
0.8-0.9 14 18.18 8.80 10 12.99 8.79
0.9-1.0 13 16.88 9.82 13 16.88 9.82
W -7 RORE LRGN, R RIDEEUE I .
Note: “~” representing no data in the statistic analysis.
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1540E 45 50 55 60 65 70 75 80 85 90 05

ST
SL T
10 e le

o<e<s s=@<10 =@<15 15=@)

3 it

3.1 KRR&#EEHIM=E S

M HSI 4340 1) A 2840 7T & H, KR S Aa A% B
i PR3 P EH 5ON~5°S ] i 7/ 18 g 8k 1) B b o )
N XS FFHE TS A KR G M 3R HSI
2B Sy ATARAL . HST % 4 40 A B S e 2
AR S E L A AR AL 2 A, 5 H ARt
EI B . Hd 5°8~10°S [A] 11K HSI %5
BT AR N F 14°CHR TR E X
W, MzAb 12 H 2389 7 H G T UURIE L,
IR E AR B . B R AR R B IR
EORE v /RIS & (Inter-tropic convergence zone,
ITCZ) #v)m 2,

ANFTTEIE 7R H HSI A B 5=, H
HH 3 S AR R B DR R 2 G R ) A1 R DX R Ay
/N, B METE RS A 3R, SORSE BVE R LA S 37
BEA L XM ERETUHE RO, FH
AIC oy 3o F1 %% (8] 3 Ar wT LLFHS Bl ) e RHR < 4 £ HY
T AR

(WAL R T4E)
(Unit: ind per | 000 hooks)

72004 B REVE ORHR AR s SE 48 10 1 E AR 2 KT X 1 6 B
Fig.7 Opverlays of longline fishery hooking rate of Thunnus obesus against HSI distribution estimated by GM in 2004

3.2 HSIE#

AN R 2 v T A B B AT B b T A L SR
B 05 R A0 AR DAL B, BT AR 1 H bR LA A
T 25 R 22, AN ) PR ASE B 7 o 3 S 1 285 SR A7 7 B
BrESs (R D. JGEERNTONER A §ER H
AT SE I UPA 25 L, 06 B MASE ) 7 I8 B A IR R
B, RN TFEmyM g ARy . i —A
AP B bR T B I O T R A Y P B S SR B
BEIFAR LU, (B3 AN 4 [F) 4 S A7 2. A% 20 7E 1
T — W Pl R R I O MBI L DR A A
RS TE AN R, R A E Rk T A R M 1 3
BRSNS RN ERERE,
33 AHEME@H

TP B P A5 I e R A =T
TAl: — A 2R 1 A S, HST A7 (1 il 28 ik
TR AR B 5 I — R IS NG R, XA R
BT D7 L R R B AN R A W
RGBSR, T R R R I R
T BRAN 3l A R A 200 RE % S i B PR S8 1) 4
AR M AR BRAN AR B AR AR, ANER E Mtk
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B 22 A8 A0, T DU i A6 2 0 6 R gt L A
RS B H0UH ) i R R PR HST i & A A A\ 2 s
FIARRR v 1 = R S5 4, B[R] — S
AR FRE RS 54 R E BB ES . &
R DA IR PR AN 1) 5, 5 N B () JE B bR v,
(1 3% b7 HE 11 ATC 5% BIC A 77 2% Hh VT A7 425 780 1
4%
3.4 EZTRINAYRIITIE

) FE DG B A58 780 Sfe 3k 5 o 07 7 R R R
DR g AN R AR R 7 ik 4 R 22 AR K. ik &
e iF ok I Wr vt 3 B AR A AT &, R O B E K HST K
SR I T AR B SRR R B A . B
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A comparative study on habitat suitability index of bigeye tuna,Thunnus obesus
in the Indian Ocean

CHEN Xin-jun', FENG Bo'"?, XU Liu-xiong'

(1.0cean College, Shanghai Fisheries Univeristy, Shanghai 200090, China; 2.Fisheries College, Guangdong Ocean Univeristy,
Zhanjiang 524088, China)

Abstract: Suitability index curves about water temperature, salinity, dissolved oxygen and thermocline depth
for bigeye tuna, Thunnus obesus in the Indian Ocean were drawn based on the commercial tuna longline fishery
data and environmental data as well as expertise knowledge. Integrated habitat suitability index was computed
using four conjunction equations, i.e. continued product model (CP) , minimum model (Min) , arithmetic mean
model (AM) and geometric mean model (GM). Goodness of fit of the four modeling methods was tested by
Akaike Information Criterion (AIC) and the results of different modeling methods were compared using spatial
analysis. The best goodness of fit was given by minimum model which gave rigorous estimation whereas the
worst was given by arithmetic mean model which gave coarse estimation. Area distribution of habitat suitability
index (HIS) are greatly differently indicated by various methods. Contour of HSI>0.9 concentrated at equatorial
waters of 55°E~68°E which come from the continued product model. Contour of HSI>0.9 concentrated at
equatorial waters of S0°E~75°E which resulted from the minimum model. Contour of HSI>0.9 distributed in the
range of 50°E~85°E and 5°N~5°S throughout the year which was indicated by the arithmetic mean model and the
geometric mean model. Contour of HSI=0.4 indicated by the minimum model was equivalent to that of HSI=0.7
by the arithmetic mean model. Contour of HSI=0.6 indicated by the minimum model was equivalent to that of
HSI=0.8 by the arithmetic mean model. Contour of HSI=0.7 indicated by the minimum model was equivalent to
that of HSI=0.9 by the arithmetic mean model. An empirical study confirmed that the arithmetic mean model and
the geometric mean model could give a reliable estimation for fishing area and fishing frequency with the fishing
frequency percentages reaching 96.10% and 85.51%; respectively. It is helpful to develop a real-time habitat
dynamic model for detection of fishing ground in the future. [Journal of Fishery Sciences of China, 2008, 15 (2) :
269-278]

Key words: Thunnus Obesus; habitat suitability index; Indian Ocean; empirical study
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