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AR FAO X E1EE PRI X 1 4 43, 5 UG
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¥ 5k I8 + FAO ( http://www. fao. org/fishery/
statistics/ global-capture-production/query/en ) ¥
uli, ]2 1950—2019 4, ek 5s 3= 2264
KA (BEREE) W oEk ik sh ) b bR
26 R JE A S i M A 28 A T TR L Sh )
A Horh AT I B A B AN A A 0 Ry
% 2% ( Carcharhinidae ), + /& 2% ( Natantian
decapods) B[R} 126 ( Clupeidae ) K Sk/NAb T £
( Sardinella #i & H fm %
( Percomorphs) . il ( Katsuwonus pelamis ) | 3 i i
(Rastrelliger kanagurta ) | 35 #& 4> #6 1 ( Thunnus
albacores) .7 H 4 # f1 ( Thunnus tonggol ) | ¥ fi
(Arius thalassinus ) . X F £1 B i ( Cynoscion
regalis) . W, 3k i ( Harpadon nehereus ) . IxE 5 X} HF
( Penaeus monodon ) . £ ( Trichiurus lepturus )™ .
FAO 235 v B ™ B 50 0 My A e P s 19 70
FK(CH FHE) S TG o3 B, X TC B o
i €t OE 7 N B R T NG S1E BT s e

5 75 45 U T A 7 ] R M X DA K N T A
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JrBT B, 25 B B AR B BUE RN 32 2 Ah S v AR
BUEAT A 1E 72 43 47 ( kolmogorov-smirnov test, P >
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R RA 57 7 i 3R i) LU SOAS [ 48 R 2H 6 %
PRI i (Gl AR L ) FEAT (B 538, 29 A 2% 0
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p-1
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P
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1
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K. DP FoR x, BINFIA kA (k=0,1-+,p=1)
P-1 ‘
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0, 4 kAR T2l A p T
R DY A3 3] D, D, Z R4 MR A
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42113 M1z F SPSS Statistics 25 #4458 ik,
JE¥5 03 M I DPS 52 A%, A2 R s ] R IR 5
“segmented” £ 58 il o

2 4%

2.1 ERESWREMEXS

P& 1 AT, P B Vi Sl A 3 AR o S B AT
T AR i 58 AR A A I B it AR AR Ak o H
Q1434 3 4B BE: 1950—1982 4F | 1983—2005 4F
F12006—2019 4F (& 1), 1950—1982 4, 4F ¥4
R M 0.56x10° t 4 5| 2.59%10° t, 1K 5 BF 28
12 ;1983—2005 4F , AE AR5 M\ 2.04x10° t 4K F|
4.47x10° t, ¥ TR 3 W hn B ; 2006—2019 4
AR AR 4.16%10° ¢ BEK-F| 5.55%10° t, 34K
FERR . T7 2250 B AR W, 3 A B [A] 4F i 4k
IR 1 2% 5 (P<0.01, F =5.882; P<0.01,
F=4.431;P<0.01,F=0.060) .
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Fig.1 Annual catch in the West Indian
Ocean from 1950 to 2019
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MR 4x 10 t By Ha SRR S A Kk
/NS T Al R VR EE St R A E L TR
TSkt PERGG BE B A2 A e, o
K/ T 0 i) B i AR i B, IR B 17.69 %
10° t, 24 /5 J R B A 10.86% 5 filk | B 6% 4 A 11 f1Y)
B AR Rh 10.34%10° ¢ F110.17x10° t, 43
S AR Y 6.35% [16.24% 3 R A A e+
AR e Sk £0 RN PR BR Y Rt AR 5 4 il 9.47%
10°t.9.32x10° t,7.86x10° £, 7.09x10° t, 43 %1l /i
SRR 5.81% 5.72% 4.82% Fll 4.35% ; fift
B B A28 s fo i ) 1 S K B O ) Ry 5.42%

10° £, 4.14x10° t 4.12x10° t, 43 31] i 2 e 4k F 1
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Fig.2 Total catch of main economic species in the
West Indian Ocean from 1950 to 2019
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1983—2005 4F- F1 2006—2019 4 -5 Fy T b, 4k 4%
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Fig.3 Catch of main economic species (top ten) in the West Indian Ocean from 1950 to 2019
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PN 3%

Ak oy 32 1983—2005 4, Rt ki
A AR 200 K S /NED T 8 R F A i L
fi | T EE A R e Sk AR PG | BT X
IR SR 2 AN 1 2, o DR S/ T
iy R A1 B R B ARt 0 . 2006—
2019 4, FEiH R AT TR E BN KSRk N D
Tl B CEEE AR AR R P A A PR e Sk
i A RS A R BT R AT AR A, o
PARSR/INUD T i B 68 < A £ FIR 2F 0 1
NE FTESHIRM, &G BRI R AT
AT R FNEE 57 (P>0.05) o
BRI (R 1) , 25 Br Bar +Fh2E i
AR L B B s i AR i BT A R 25 R
1950—1982 4F ik B R EI /MU hy i il BT

FfaZk B8 RIF A0 ek RE KN
Tn ek th B EE G ARt At SR 4R 28R
figdin, bl I H e R IF A B R
AR Y BTRRIEE KT 10% 5 1983—2005 45 BTk 4
MR EN /MK A 8 | 3 68 AR £ R F A0 i B
TORPUR TG it RS ek RSN T
i P SR 2R Y H 2, Horh | B g
AR AR RF A B ARG 0 AR A TR R T
10% ;2006—2019 4F- 5T Rk EE R /MU Ryl £
el AR L PIEREG TR RS/ T SR
28 R AT E R e th BT X TR EE R
HA A, Herb B8 Gl £ RN 1 A TR R T
10% ., PG iy o FEERL 02 1E 3 A Berb 9 5T
WKL AN, TG Y STk 2 i (R 1) o

x1 BEMEREZTBRFHEINDERENTTHE

Tab.1 Contribution rate of main catch species for total catch in each stage

ik Contributions/ %

R = Npae W P b =
gy B WO g s brk owe weex oww S0, wx b Al
) VT Qb Hf . P : . Hek XUF Gt
Year . Katsuwo . Rastrelliger Harpadon Natantian Trichiurus Clupei  Arius Carcharh
Sardinella . Thunnus Cynoscion . erc .. Penaeus  Thunnus
. Nus pelamis . kanagurta nehereus decapods lepturus  dae  thalassinus inidae
longiceps albacores  regalis omorphs monodon  tonggol
1950—1982  8.63 10.06 6.48 10.03 4.41 7.48 9.84 6.25 4.73 11.16 ~ 10.92  10.02 - -
1983—2005  6.43 12.99 12.03  10.79 5.32 6.86 6.88 8.03 5.24 9.72 5.19 - 10.53 -
2006—2019  9.19 8.48 1096  8.72 9.65 7.13 9.39 11.05 8.99 5.47 - - 5.62 5.35

T =7 BRI BEOR AT SRR EE 7347

Notes: “~" indicates that no contribution analysis is performed at this stage.

2.3 AEMBEEESERMMX R EREKESHT

&l 4 AT, 1950—2019 445 B Be i - 1
] T e DX A 9 R o B R VA G S v i U AR
1Y 80% ~95% ,1950—1982 4F-Fif 1115 ¥ [ F1 b

e R s fHEETE

Catch Top ten country catch Ratio

=& Catch/(X 106 t)

X 5 L EE ok, 1983—2005 4F il 2006—2019
AR O L E B — B BeAIL, (B L 7E 80% LA I
L, AT I ) R M X 3 3 e T AR A B BT
Vi ] b, XA B RE VG S T B 4 7 2B 7 I O o

—— B

5]
A Ratio/%

4 1950—2019 £ EFEEREEMBX~Z(811+)
Fig.4 Mai moastal states and regions of top ten catch in the West Indian Ocean from 1950 to 2019
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IR A BT UL Wk ) VY R Pl 1 R 3t DX 3 35 Ak 2 S ) 26 e 825

3 AN & R B B v it AR e T A T TR A X
HIHEF A 25 5 . 1950—1982 4F | B3t 3k it [
A TR L R DX 43 ) kg B | B S A e
BRI A P 1T R RS B R
RIE VPHRERTRAA A S S b v, Hoh DLEDBE | 11 3
Hr3E | B R0 BT A I G P K . 1983—
2005 4, B3y /i 04 T T FE R X430 R
BN DL SrdE B BT i) S RAR T B
PRS2 1 B S ik o & 35 38 Je A b
REBAT AR, Herp DUEDBE | PSR IE A B R e Ry
F, 2006—2019 4F, Z iR & [+ oY v i E A
HiL DX A3 A ER R G B B ) B
FvE R LSk o 5 | ZE T IR AR L
A AP, FLrb DB BE B | L R 17 20 ey
2R, TEMTRM, BB Rk
PRV VLR b X AN FE A S 25 5 (P>0.05)

TR (3R 2) , & B Beni -+ 1 it = A

b DX 7 G B v AR DT R R ) 52 1 A
TEZE St o 1950—1982 A 5T RkJEE R EI /MR K
EPRE L RS 4H | Bl a7 1 15 P I ) 2R R L
2y I I iAo ANC S A v SN ]
S UREBTRLA T AR, 1983—2005 4 T
RIREE IR ZI /N IR O B JE | B SR S0 48 (1) o]
S HIRARTR AT U R BT REART | Bl A R P
R ZEH R HRJE W S akhdiron & F 5 5% 1
v, FOPE R CL ARSI B B B 2 ) TR E Y
KT 10% ., 2006—2019 4F T HK EE K F /MK IR
DUENRE P LR IE B ] dH R JE
B U TE BRI S P R L Eh Ak ndyin & |
IRARTR FE T IR AU g BT AFT, e EDRE D5
5 35 0 AEURT ] &2 1 T kS 2 KT 10% . B (S
FEIr I B A TR AR 3 A B B B Sk
JEESZE W0 17 28 T 2 R BTz A 1B 7 K ] Y BT
[INESES NN

*2 EMEEHHEEMBRIYEEREMTTKE

Tab.2 Contribution rate of the top ten coastal states and regions for total catch at each stage
TiHkE Contributions/ %
‘) P 13k
Ve D DUEE AWKE SR N URHGD MREE WRICK WS SR w0 b
India  Pakistan United Arab Seychelles ’ Mozambique Tanzania Maldives Oman Saudi Arabia Yemen Iran
. Madagascar
Emirates
1950—1982  9.93 9.02 8.93 8.83 8.37 8.25 8.17 8.13 8.02 7.88 7.38 -
1983—2005 11.55 11.10 7.90 7.33 5.40 - 5.92 8.56  10.14 8.20 8.26  10.81
2006—2019 13.44 11.67 591 5.52 5.72 6.10 8.52 5.71 10.61 - 9.62 12.15

T =" FOR M BORIEAT STHREE 2047

Notes: “-="

24 AEMEEFZEFEREERMMEX &K HFTE
Eat

M5 A5, 1950—2019 4, 4% [ Bt 14k
TV R A b DX R 3 R o D R R G S VA
MR L EAY 12% LA . Hidr, 1983—2005 4E i
VI R X BT e R e A R OR,
¥4 10% #2457, 1950—1982 4F il 2006—2019 4F
SR o LG AR AR (AR AE 5% ) o £ BB
TR T 0 X v e 7 R U 96 [ 3
DX 114 Yt AR v B R R R 90% LA 1, L, AT
VIR [ R M DX (9 v AR T AR SR R i [ R
i DX B3 R 3 DG S VA 3 el 2 R I

SN, 3 A BOhHER FERT T ARV IR
LI A T AR L 1. 1950—1982 4F, R ifift 4k

indicates that no contribution analysis is performed at this stage.

T A AR FE A X 350 D HAS TR R
FEGES HHEE SR 5 £ R
VEEAGAANE, e LA IRk G E A E S
ER AT 1983—2005 4, Rt 4k A 1+ iy 4k
TR FE A D S P BEE o VA ik
Il HAS TR RO 5 722 e TR A o ]
RPd , HA AV [ e A e R A
VA IR 0 R R S P o b i A PR 2006—2019
A%, BT AT AR R R X 23531 74 B
5 GEE P E G EhE B A P E R R
M % SF A SRR B, e AP BESE A
HH T 5 VS A R D 3, PUE S SRR T L
gt J5 2R, A B B R e AT Y
AR A XN A B 22 57 (P>0.05) .
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| e giEYEEFE Top ten non-coastal country catch 14

—e— W Ratio

F=E Catch/(X 108 t)
4 Ratio/%

(=] <t 2] N © (=] <H [« N © (=4 oy [e2] N © o ~H @

o Lo [fe) © (Y= [ g o= QQ Q D [o2] [ox] (=1 (=1 — — —

D (o) D (=) (=) [=2) (=) [=2) (=) (=) (o2 (o2 (o2 (=) (=) (=) (=) (=)

- = = A A S A A A = 4 —~ —~ & & & & &
F4 Year

B S5 1950—2019 FAMNEFERENTHEZFRBEEMBXERESH (BT+)

Fig.5 Catch of main non-coastal states and regions (top ten) in the West Indian Ocean from 1950 to 2019

PEHE RV (K 3) & B Benr AR R KOO Y BESE R E S A Gk E L H AR R
I DX 18 v R B 0 LB Be S i Afe i DTHR L (52 I ORI 3 2% v [ R RE AR 2 SIS, He
WAFFAEZE 5t 1950—1982 AR TTRRIEE R EI/IMK  PYBEF RIS 158 0k [ Ak 1 9 STk 3 0 7
WO HA TRk i P E SR HEEF 10% , P4 HE2F /Y 5T #ik 2 35 3] 18.01%, 2006—2019
A R R ARG ARk E AR A, Hoh ARETTEREE MO B IMK IO P BESE | b S
HAS JRHR G E S DUBEE EORRAT [ P EDRRE . H AR R SRR ORI AR
LR AR L A ST B R T 10%, HARR BTk FIAg4s 28, o va s kI | rp Il €5 905 4 st [ )
JEIRF 15.41%, 1983—2005 4- ik R EN/N - STk KT 10% , PYHESF A stk A 2] 16.8%

&3 BEMERETHIREEEMMEX S ERENTTEKE

Tab.3 Contribution rate of the top ten non-coastal states and regions for total catch at each stage

Tk Contributions/ %

i

i 3% i i . o fse
oWk Gimod  WE R REF EKH WWE  EM MM 0 nm= ®E 00 gm o whr me
Japan  Soviet Socialist Korea ~ China  Spain  ltaly French  Germany France Buleari Ukraine  Russian Provine Thailand Portugal ~ Cook
Republics mainland Southern Terr e Federation 1o Islands
of China
1950—1982  15.41 12.96 12.31 - 1051 10.12 748 700  6.66  5.89 - - 11.66 - - -
1983—2005  8.43 8.28 1291 557 1801 643 - - 13.64 - 5.95 5.52 15.25 - - -
2006—2019 845 - 1001 9.84 1680  7.57 - - 1255 - - - 1279 742 697 7.6l
T =7 SRR BB BEAR AT STRREE 70 #T
Notes: “~" indicates that no contribution analysis is performed at this stage.
D Wy N 3
-~ il BE R A R . 1950—2019 4E Y
3 g

EJJ R Y 1 30 e 3 DL 0.56x 10° ¢ 14 fin %] 5.55%
3.1 wmIRENH 10° t, Hor UK S /ANVD T o it 3 ok e, o A

PUEN RV B0 I A 2 2% I A AR Z 1S RERI L E A 3] 10.86%, 75 B ¥ g 5 AT Iy
FZ b I N A2 B A AL B e, ERIHLIX 200 1 AR, TR X el BE
IF B RBEAST AR 22, IS RAR A SRR AR DAY TR RA BRI AL A= 7= He R 2 25 V% )5
BB N R AR BOE BRI A AR R ARG, ki i 2248 . M 20
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T2 80 AEARAL , Bl M B B By i 20 AR 7R RleR
B DL S 22 85 7 A, 9 an v BE ik
s AR AR R 2RI 2 AL B iR
Aok T A BRI 0 AR Ak LA R A3 e AR Fh A
e it B A B 00 B G, (A5 o 4R B AY 1 0 i
22101 1950—2019 AERg Rtk g R B,
K/ T i i 4B SR 5 17.69%10° t, 33 7 g
5 AR A 3 SRR AT AR A g R I YV A
Ay R LG S [ Bt A 0 5 T 4 7
A S o 1 A 1 T SR R 2 ) i AN R R R A —
EARE
3.2 EIEFESI

WA 3 AN B F2 B A2 M gk R 9 00T, BT
P2 A B AR RE S A0 2 45 I Br AR B 9 281k
3ABrB B AR SR B KT
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Preliminary analysis of catch differences among fishing countries and regions
in the Western Indian Ocean based on dominance analysis

LU Quan"?, LI Nan', FANG Zhou'**>° ZHANG Zhong'>*>°

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Fisheries Bureaw, Ministry of
Agriculture and Rural Affairs, Bejjing 100125, China; 3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries
Resources, Minisiry of Education, Shanghat 201306, China; 4. National Engineering Research Center for Oceanic Fisheries,
Shanghai 201306, China; 5. Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture and Rural Affairs,
Shanghai 201306, China; 6. Scientific Observing and Experimental Station of Oceanic Fishery Resources, Ministry of Agriculiure
and Rural Affairs, Shanghai 201306, China)

Abstract; The West Indian Ocean is an important area of marine fishing, and the analysis of the species
composition and catch of fishing countries and regions provides the basis for evaluating the utilization status of
fishery resources, and also an important support for ensuring the sustainable development and scientific
management of fishery resources. Based on the catch data of the Western Indian Ocean from 1950 to 2019
provided by FAO, the species and catch composition of the main fishing parties in the past 70 years were
analyzed by using dominance analysis, and the contribution rates of main fishing parties and species to total
catch were compared under different time series. The results showed that the total catch in the Western Indian
Ocean was on the rise, which could be divided into three periods: 1950-1982, 1983-2005 and 2006-2019.
The results showed that there was no significant difference among the first 10 species and fishing parties in the
cumulative catch of each stage. The cumulative catch of Sardinella longiceps was the highest, and the
contribution rate of skipjack and Yellowfin tuna to total catch was relatively high. India, Pakistan and Iran had
the highest amount of catch in all stages in the coastal states and regions, while Spain, France, Japan and
Taiwan Province were the non-coastal countries and regions with the highest catch, which contributed to more
than 10% to the total catch in the Western Indian Ocean at each stage. The research suggests that based on
the current status and potential of fishery resources exploitation in the Western Indian Ocean, the major fishing
countries and regions should reduce their fishing effort and conserve the over-exploited economic species, and
increase the exploitation of short life cycle species with rich resources, in order to ensure the sustainable use
of fishery resources in the Western Indian Ocean.

Key words; Western Indian Ocean; fishing nations and areas; catch; distant-water fisheries; dominance analysis
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