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EHN, AT ZEE e L RIFEN TR KA R, RYE 1950—2019 48k 4 E K 41 2 (FAO)
B K T R R B R E, KA % 47 i (dominance analysis), X 7R A T E VIR R B4R AR
WA EE R MR R Ef AR LA RBETREHRATT M. ARER, PRKTREE
ERKER LS, T & (Sardina pilchardus) . 1 #F (Ethmalosa fimbriata) . 4 € /70 T #
(Sardinella aurita) . [ %5 (Scomber colias)%F 4 # # K Z RN EH M, MERETRES, &F
RFH AT TTHE H 52.06%, £ F R AT R EE MM XU TEK LEERMRE" )b, ERT,
ERMAR, gy, LK, REFATESARZAHRE A ZEETHES, #ERTHETTRE
J 65.07%, H &, EgFTmENMREGNERETHREN AT 10%, BKE | & Z H(FHEK). B X
REPAATEFEREEMHX(UTER “EBEERBR VWEETHER, EFERTFHLUT
WE N 82.71%, H A, MHAELFRTH S THEL 60%, FE KA ZER N R TR ER
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SO, FEHAR RPUVESE T IR Rl 4 08 i T R 45 1Y)
TR (T4, 2014, 2018; R 44, 2018).

AR R, PARKEFEEEMOLFORFEE , ik
HEREHKBEE(FAO, 2020; 7K H4E, 2022), VBT
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A FETLH ST B TR AR DV A Uk [ 530 A M X 2% S 3 19

SO B B TR 4 (G OROF- S, 2011; K A AE,
2011; #EfEAF, 2016; 2 WAk SE, 2017, BAOBT 4,
2018; BRERSE, 2018). A #H NN, HEZIZIEE
F BB [ A2 43 [E (Pala, 2013); A& g, MK
R SR e P A 5 7 T i el B IR RN A
A A% (Ramos et al, 2013) ., M7 [ 2 b X Y e 3R
et 2H R B 2 S A R T AT T VR R R
A D28 WL VP AN [7] [R5 R, DX ol 6 D5 478 425 ) A%
B, il SR B G P R RIS A PR A TR

P393 #11: (dominance analysis) 1 Budescu %5 A
(Budescu, 1993; Azen et al, 2003; Budescu, 2004)%
W, TP T R R I BRI . BN AR A AL
N, K AT AR ) T A R A T 4 T LA A BT
J& , PR AR A AR E B AT A0, (4 T
AR i 22 8] A EE T A R & R kR I — T
DS B AR v AS B ) 2V, BT, ZT
e ST DA (fhar 345, 2014) , SR E (Fh B e 25,
2021)., b GEUR (SR A, 2022) 440k A Ellis . AR
WEFEA A DG 350 B v 6k Hh 2R 08 A g AN [] 474
SRR N EFAES P B AR UM (RN e s T |
U, DA 25 WO 52 B A [i] i A oy 24 o ¥ K o 174) i 2
P, DL BAN ) 5 R0 X0 Tk B R R S O, i
Vi e M B R AT R SR PR R S A

1 M5
1.1 #HIREFRIR

AR SCHF 9T BdE ) 1950—2019 4F i 4R K P (FAO
15 34 34 X))k B R IR T FAO W3 (http://www.
fao.org/fishery/statistics/global-production/zh) , iz H
FishStatd #4F T 203k45 . AWT5E T 25X 254 B K
FUHL DX %) 32 2 AR = T AT AT, UL, SIBR T —4k
WHFLhY) . WA, BIERIS AR S IR AR v AR R
1Y 99.62%,

T L UL IR , AR I IR R AR AR I ) i — 4k 7
F (h A N AL A E SR 5g#6, 2020), I H FAO ik &
Blagith, BBGEIHE 1987 M1k, &P G
T 1988 4F, NEEHEE, WL, ARCHESHron
R R B g — A, G —FR RS B (958K o

1.2 WRFE

AT ) DL 93 BT 205 254 000 $8 A (e 4
KA UL SR ARAS [a) 20 A %6 IR A8 1 (O [R] 4 57
FAM) AT BB, 59 Br 25 T A% & S 4 A 10
PR E R B, RS A5 T AR o 14 A X6 B X AR A T

Z AT, A TN AR B STk, I bR
o N TR =1 O U A = RN W (e =g S
2006; Q&4 2011; FHRS X4, 2020):

o0 -3 - o
p-1
D, => D%/ p 2
k=0
p
F)yle-uxp = ZDXJ (3)

Arh, DY IR x BIEA KA (k=0,1,+, p-1)4~E
%zam@[Tﬂ/bﬁﬁwﬁmw@t%; o 4 K

AERAEAT T4, BAPHYFEAT p A THOR g DY
#5ID, ; D ZAHTHBMMPZ .
ARSI . AEBRAE L4 S BT Excel 52

2 #R

21 HEXAEEEBREARESH

PR PO IR [ 1950 4FEde, IR BN KT b
K (&l 1), 1950 FizifEiiaikiah 30.42 71 t, &
R — B M 8 G K 5 . 60 AR TT LR
K, 1977 R FN 1, ikE T 360.82 U7 t;
B 5 26 17— B B TR0 T B, Wk i B IR PR AR A
250 J7~400 J7 t Z [0, H#F 1990 4F H B 2 )i,
WA 413.13 J7 t; 1991—1994 4F, ik 2
TR, S H 1995 AL, AR IR FELE 340 J5 t D
I, BRI B K, 2018 ARk EikE] T
DS B, A 546.09 7 to

MNERA 1 2B AT (] 2), 1950—2019 4F H 4R
KGR Bk HEA AT 10 w9 £ b 350 g vb
T fa(Sardina pilchardus), 774 ffi2(Jack and horse
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Fig.1 Annual catch in the Eastern Central Atlantic
from 1950 to 2019
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mackerels nei) . /NPT 125 (Sardinellas nei) . 4 A7)
Tt R4 (Scomber colias) . i ik (Ethmal osa
fimbriata) . fiffi (Katsuwonus pelamis). KX fig
(Engraulis encrasicolus) ., # #§ 4 fii(Thunnus
albacares) . H{&/N/b T 1 (Sardinella maderensis), &
TTEY AR 1 2 T i TR S A 3R B 1Y 63.61%, Hir,
YT AR 3949.44 1 t; FrakfuZk. NS T
2k /NPT [RESSEAS R #E 1000
Jit Lk, 43k 1636.33 77 t,1370.86 J7 t.1333.76
Tt 1127.92 77 to Gt &R ARG KR R R
1), FfafhEKREERER, LA FE 1Y
R 2 AR, A fa Fh i 7 38 KR e
H¥RTF 56%, H, KT 100%ik 7 4>, KF 1000%
A 2 A, 200l ki £ (1 196.42%) Fl 7T 4% i 2
(1076.42%) ; Vb T fa R SR BT A ARSI KR 1
IEMAK fefn | PTAR IR ES 7 60 AR AR 1Y
IR R A, WK AR E] 1000%L) |, 435Ik

6614.60%. 6044.09%F1 2212.85%; JH{k/NbT Al
WM BRAE 70 ARACHa PR R HEE T RIZIE K, 3K Ry
S35 F| 2289.69%F1 1106.77%.

O YT 44 Sardina pilchardus

4500 r&4a2k Jack and horse mackerels nei
Ll /N T 4635 Sardinellas nei

4000 — & /NPT 4 Sardinella aurita
=3500}F | - B B#5 Scomber colias
= N Yl Ethmalosa fimbriata
e 3000 |- -, B3 &€ Katsuwonus pelamis
E 2500k |vo Bl BYNER Engraulis encrasicolus
2 Lt F US4 Thunnus albacares
Hﬂo 20000 |-, W E&/ N T f Sardinella maderensis
& 1500 .-.-\“
= 1000} %:.:.%—

500 -:-:XI:':/
. I
0 [

FEHEIRFPA Main catc specie

[l 2 1950—2019 4 H AR TG i S a AR 28 114 e 3
Fig.2 Total catch of main speciesin the Eastern Central
Atlantic from 1950 to 2019

R1 FEERMASENBREBERETHER/%
Tab.1 Changesin catch growth rates of main species by each decade /%

Yih £ 60 4Fft  7O4FfR 804FEfR  904Fft  004FEfL  104FAR T

Species 1960s 1970s 1980s 1990s 2000s 2010s Average
¥b T 14, Sardina pilchardus 93.79 204.60 8.83 18.76 0.53 33.24 59.96
34125 Jack and horse mackerels nei 6 044.09 404.67 —22.69 -35.28 68.73 —-0.99 1076.42
/BT fa2% Sardinellas nei 65.57 409.64  —69.49 173.76 -1.07 84.37 110.46
B/ T fa Sardinella aurita 118.52 83.15  163.21 28.90 -3.57 —29.80 60.07
[ %% Scomber colias 2212.85 155.99 15.62 -19.96 28.52 62.78 409.30
i Ethmalosa fimbriata 82.44 84.40 57.23 17.85 30.01 66.86 56.46
il £fi, Katsuwonus pelamis 6 614.60 419.20 32.37 47.55 -10.86 75.69  1196.42
WY 4% Engraulis encrasicolus -9.93 1106.77  140.42 33.72 15.84 —44.75 207.01
¥ fi% 446 14 Thunnus albacares 497.50 90.11 28.21 2.39 —24.48 6.73 100.08
FEAAR/NE T 1 Sardinella maderensis 55.84 2289.69 —14.78 319.68 40.01 21.68 452,02

T FAR U R AR =AU - — AUk ) b — 4R U x 100%,

Note: Growth rate of a given year = (catch of a given year—catch of the previous year)/catch of the previous year x 100%.

22 ARFEREZBRMMERETHKES T

Pageit, 1950—2019 4 H 7R KV ¥ AT B A 3 A
H R — 4t 284 i, HiAthifa kY 134 F, %4544
WA TG LI, TE T A ok i HE 2 2 ACHT
10 Ay AT U A 18 Fh (181 3), Hirp, W T /)
WT s, &/ T M ik, Seg4aH M 5 i
YTE A EAESHEAERT 10 A7, JIf B T £ F il
FEAARARER G I, W T fafe B MEEHEZ 5 —; 1T
AR ES [ 20 4 60 A0, AN FECEHEAS
Hr 10; f%fn [ 20 {42 70 AR, A FEREHEA
BT 105 BRUMEE [ 20 tHed 80 At , A MEICHHE

S 10, HE— Ml AL, AAEARAT 10 a3k
TR AR R Y 5 T 55%~70%2 8] ([ 4), B
20147 60 4EAL 5 Ll 55.73%, HAMAAEAL 5 ek
T 60%, Hr, 21 422 00 4518 4 b fe i, 4 68.31%.

HEIEERRVI(E 2), B FEWPEYFh
P18 ¥ R B X % AP AR B e R B TR R R A A A 22 5
Wt TEEE . e/ T 5% 3R TE A
RIS TIWRE VT e i AR b i ST mk R S KT
13%, Jf HHEZ#RLERT 4, Hob, 78 20 tihad 70 424K .
80 4EAR N 21 fit#2 00 410, 10 A HER S —, AT
A AR Rl b TTER A HE R S — IR B 211, DUk
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—o— YT 4 Sardina pilchardus
1200 - %43 Jack and horse mackerels nei
—a— /NPT #24 Sardinellas nei
—x— /N Tt Sardinella aurita
1000 - —x— [ Scomber colias
—eo— il Ethmalosa fimbriata

—e— {i%4#1 Katsuwonus pelamis
800 - —m— LA Thunnus albacares

—a— BRINER Engraulis encrasicolus
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Fig.3 Main species of the top 10 catches in each decade
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Fig.4 Catchesand Proportion of catches of the top 10
species in each decade

HRT 19%, frmh 20 42 70 4E4R10Y 23.19%;
A AE 20 tH40 50 R TTIR R FH—, N

14.94%; [BIfSTE 20 40 60 4R BTk R HE4 55—,
Jg 17.01%:; BRUBETE 20 42 90 AEARIY FEHR A HE 4
¥—, b 18.5%; T mAAE 20 4l 60 4EfL. 70
AR TR HE A B N B8 ., 431 16.2%. 20.37%.

23 AERAEHGEEMBXEREHANS TEHE
S

Pgit, PRI 1950—2019 4EM (a4
BRI IX 73 A4 R HEAS 1T 10 1Y [
G DX 53 FR EE VS B . AR W (95 EK) . ZENINUR
VEEEA . gl JE HARE , BHIERW. . ZERH &
WEARER S e >, EATMRE IR T 440 71 t, If
H e 2 fik 14 655.97 7 t, i m i
A 73.70%.,

231 LHEERRRERSTRE AR R PG
YRR ) T FE A XA 20 A4S, gk Rl 11 558.89
Jit, iRk SR A 58.13%, i, ik EAE
100 73 t KA LA 12 /> a3k ST 10 By E RN HLIX )
AR TR 10 974.80 T3 t, ST i RN M DX R v R
f) 94.95%, FEASR R T VIR [ RN b XA e AR K- o
MAER M R A, AR R AT 10 /Y [
Ko X3 12 4>, Hodp, EEVEHEF . ZEWINJR . gl
JE HANE . BHRFPL . AR . ZERLFIEY . BEREE
W 8 A~ [ Z s b IX AN ACER RE I AHIT 10 (&1 5)

BE—E M R B, R 10 IR RN X A B 3K
RSB R B i AR 22 (B 6), &4F
R G R R IUE K A, A 20 2
50 4R 67.47%, AL E AR AURAIRME, 20 fit4d 70

Tab.2 Contribution of main species in each decade /%

®2 BEFREEERYFMTHE/%

fafh 504Ef  B604EfL  7O4EMR 804EfL 904EMR 004EU 10 4EMR
Species 1950s 1960s 1970s 1980s 1990s 2000s 2010s
> T £ Sardina pilchardus 13.02 14.12 23.19 19.53 16.38 20.97 22.10
fiii il Ethmal osa fimbriata 12.07 13.69 8.33 15.12 8.37 17.81 10.17
4 {a/Nb T 44 Sardinella aurita 13.98 6.79 9.18 14.75 14.52 7.66 8.51
#fi 4 #6101 Thunnus albacares 14.94 9.35 13.78 6.55 - - -
Pk 14 3¢ West African croakers nei 13.67 - - - - - -
/NS T fa2% Sardinellas nei 12.10 11.33 7.96 10.43 9.02 10.32
%} Pandoras nei 10.14 11.50 9.10 - - - -
TEA12E Octopuses nei 10.10 - - - - - -
A% Scomber colias - 17.01 8.1 12.55 13.92 8.20 14.38
134125 Jack and horse mackerels nei - 16.20 20.37 7.56 9.91 16.09 9.11
Wi B2 Engraulis encrasicolus - - - 17.23 18.50 8.47 -
fil% £ Katsuwonus pelamis - - - 6.72 7.97 - 9.74
S /NP T 1 Sardinella maderensis - - - - - 11.80 15.66
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Fig.5 Top 10 of main coastal countries and regions with
catches in each decade

AR 31.59%; FififE A AR LR IR K, &2 211
7 10 AN IR RAE, A3 74.42%,
ML R 3), EEEAEF. ENNR.
g, vz Je H R 5 A4 E RIERA R HE 5T
MRS . BEI& B AE BT A AR TP A sk B K F 10%,
Hr, fE 20 42 80 4EAR A1 21 Hh4 00 AEACHEL 55—,
43598 15.33%F1 20.02%; ZE PN IN/RZEFTAT 440 FR )
TR R K T 10%, i, 7E 20t 60 EHEA
H—, N 14.64%; EHERWHILNIESH A 20 i
20 60 AR A 90 AR LISk, AT ARAR v A DTk B2 24K
T 10%; J& H RIS A9 TT#R B 7 20 tH2e 70 4E4CRT 904F
RHLE—, /390K 19.2%. 16.46%; W57 [EALE 2111
4 10 AR STHREEHEZ 56—, O 15.96%; FBHRr FL
1E 20 22 50 AR B STk R HEA 5 —, N 14.61%.
232 FELEERMRERETKEIN  TETE
VG P S A T AR 5 1 JE VRV b X A 534,
HaAR SR 8 010.27 J7 t, i i 3R A R )
41.87%, 1950—2019 4F ¥ 3K ST 10 1953 51 A 2

- HEHE Total catches

5000 == F10%a%kEE Top 10 species catches 1 80

= 4500 -o— 15 I Proportion 70
S 4000 <
X 3500 60 E
83000 50 g
2 2500 40 &
g 2000 305
JEmY
H 1500 20 in

& 1000
500 | 10

0 0
1950s 1960s 1970s 1980s 1990s 2000s 2010s
4EfR Decade

Bl 6 AT E R X g O L
Fig.6 Catches and proportion of coastal countries and
regions in each decade

WIORER) . PEBEF . et iRl HA L fARI2E0E .
B AN VAR R AN T e - B I o (B O NGB SRS s
6 440.01 J7 t, SIS AR I IR [ RN b DX A 3R R
) 80.40%. FHr % Wi (FRHR) MV PEA 1 1000
Tit, 439k 2653.10 J7 t £l 1482.05 )7 t; 27552~
REL HAAAFIZE . SR SE . PILEY | far 22 R0
i [ () A B R T 200 U7 t, 43N 440.82 7t
324.59 77 t.312.83 J7 t.303.91 J7 t.278.98 J7 t.227.39
Jit. 215.77 7 t #1 200.56 J7 t,

MAEAERA TR, A AR B HE A A
I AT 10 A F A X 3L 24 4~ Hod, VEEESF L L
BT W (9350 ) 76 B E AR AR BEE AT 10 (] 7)o i —
M B, AAEACET 10 ARV RO Hb X a3 R
HIEA SRR S A EZE S (8 8), T A
AEACHY M & LN T 60%, I B4R R
OB R B S A K S REAR B 4, 20 120 50 44K He
4 29.41%, 20 42 60—90 4E4L, (RI%7E 49%~58%
Xl dEA 21 et f5 R RIZ T s, 21 e

Tab.3 Contribution of the coastal countries and regions in each decade /%

®3 J[ERBEERMHMEITHE/ %

] M X 50 4EAR 60 4EAR 70 4EAR 80 4E4L 90 44X 00 4E4X 10 4EAR
Country/region 1950s 1960s 1970s 1980s 1990s 2000s 2010s
JEE 3% &F Morocco 13.24 14.39 10.33 15.33 12.75 20.02 12.32
FENIN/R Senegal 13.57 14.64 17.58 11.94 13.19 10.78 13.14
hn4l Ghana 12.69 13.92 10.28 13.51 11.12 8.15 9.22
% 2 [ Cameroon 9.99 8.90 9.58 14.48 14.68 17.69 15.96
JE H #]3¥. Nigeria 9.32 13.88 19.20 10.58 16.46 8.59 14.09
JEHI A 5 SierraLeone 13.09 9.48 13.74 11.56 - 11.27 7.76
R4 T Cote d'Ivoire 14.61 14.04 7.28 10.46 7.54 - -
T JE T Mauritania - 10.74 12.02 12.13 10.73 10.62 15.06
JL . Guinea - - - - 13.52 12.89 12.44
NI 2R (1i7) Congo 13.49 - - - - - -
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—a= BB (FRER)
1000 - Russia (Soviet Union)
—A— PHYESF Spain
900 [ —o— 375722 Ukraine
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o 8007 —o— RIS Belize
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% 700 —— HA& Japan
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Fig.7 Top 10 of main non-coastal countries and regions with
catches in each decade
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Fig.8 Catches and proportion of non-coastal countries and
regions in each decade

10 AEARAY 5 T 17.28%, M7 s A7k

W PR R(ER 4), P B OREK) . PUBEF
ERAER A Trmk e, Hd, P (R 7 20
20 60 4R . 70 4EARAN 90 AEACHY Tk BE 4 HEA

—, 435k 16.19%. 24.91%F1 18.08%; PiHF A 7E 20
2 50— 70 4EAR A TTHRBEH KT 10%, i 50 4F A
F1 60 AFARHIHEZ S =, /5o 14.08%F1 14.2%;
ElFR 21 e 00 FFEA0AN, AR sTlkEE, HAE
20 titag 80 R HEAM 5 —, H 16.35%; HATE 20 it
42 50 AR TTRREEHE A 56—, A 15%; hr i 4E I 7E
20 47 80 4E A 2 21 {120 10 AE4R 1 BTk i K T 10%,
Horp, 7E 21 e 00 AR HEA 2B —, O 16.51%; fif
2E7E 21 22 10 4FAR A TR EE HEA SR —, 38 21.27%.

3 S5t

31 BRESH

R R RS 0 e A0 L R I I SR, R T
W ES TR . B2, — BT Tl
i F (March, 2022), Hifagkd KA R, SR
AWK G, RE/D R T i, TREESETE 3R
/N bR 20 el 60 A REE, B . IR
B A5 Yy 38 Y e 2 3 TR R 0 Tl 5 A BA A 3
Y, AAURKIEIN T 3R> T 40 KRN B2 S0E 72 5%
ANT TR A S Y R R S BRI AR o, [ R
WAR T g oA fn | R R SE EE FRORA
E2E, i a Rk A B R E SR T 20 e
80 (EMHIE, & UriEE TA/K B KR, Xl
HERREAWHET:, Yl T ol B E i, —
T T A SR B K, 5 —Jr e T 590
B E RN EVETT & (A S, 2012; BRBT4E, 2018), fiff
Pz R R s K . B, 2
U AE A SR AR AR TR 2052 0, $A R i T 38 ) Yl
TSI ) KK F&A (Cheung et al, 2010; Lotze et al,
2019), [FIAY, W Tl BERIET, 1 200 a2 A%

*4 ZSERIEFLEERFHXTHKE/ %
Tab.4 Contribution of the main non-coastal countries and regions in each decade /%

R IX 50 4Ef8  B604EfL 704N 804N 904K 004EfL 104E4R
Country/region 1950s 1960s 1970s 1980s 1990s 2000s 2010s
PUBEZF Spain 14.08 14.20 11.76 8.53 8.46 8.82 7.74
£ [ France 11.97 14.17 8.72 16.35 7.57 - 7.40
% #r (73 %) Russia (Soviet Union)  12.04 16.19 24.91 13.66 18.08 13.98 7.56
PIE4E . Latvia - - - 14.93 14.17 16.51 15.53
37 P % Lithuania - - - - 13.64 11.11 14.82
faf 2 Netherlands - - - - 7.52 12.94 21.27
{AFIZ% 3k Belize - - - - - 14.26 18.37
H 7 Japan 15.00 11.96 9.01 - - - -
558 >% Ukraine - - - 14.86 16.41 12.26 -
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AR AR A B BE T B K ME T (Free et al, 2019), X 1] fig
WAE—E R FSEm T PR KPS AR R i KT

3.2 wEIRFESW

MAAEA AR PP 2R BT T H, AR
Al 10 fa it 3iim 5 L K 28 60%, {0 R4 A R
pomA kA Hvp, VT G ZFMILE FR Y AR TE
KA N B AR T, X AT RS %R N
R MR EE AR, Konstantinos (2014)HF 57 %
B, YT a2 o0 AR 1 PH R EE I A 2 2E N IR i ek L
TRIR AR, SAh, T BB (FAO, 2018) Fil < fi%
AL (ICES, 2015), HbHiRE Ay vb T A 9 5 ™ B N R,
TS BRI E K T R KGR T i i B7
o 7, PR K VEVE VY AR A5 B Rl Sl ST s
e (HEA LAY ) (UNCLOS)H: & T E 1 & )&
2V X (EEZS)Z 1, KMz 58 [ v ffs il L[ il ik A
Bl T i [ 45 (Atta-Mills et al, 2004), fi15 i g 4>
Mo B fR A R AR G PP 3R B E 20 4t 60—70
AEARAS BB B K ; IfF HIR Y KPR A4 £ [H PR 25 5
23 (ICCAT) X} #{ g At A T BT i 12 (TAC) & 7, %)
fie £y 3E A7 R N T4 #i %% B (FADS) (ICCAT, 2021) , f#
BT B E A A A | A0 S5 R SRR AR ) AR
FasE. Hoh, BEEE K RER (i e 21 4t w)
S P KRG, T RE R T 20 22 90 AR I AE %
TR SV M 119 4 A £ [T I S S 22 206 T o 2k HL AR A B Al
B B% Sy AR B (CPUE) B N Atz b K, WA %
PR & N T 52 (Torres-Irineo, 2014).,

T I Ry Ny RE S B R Y - AR
VST, GfdE . /N T M, raemds NS T
s [, EEE A RO B S5 £0 R ST RR AL AL,
BRI AT 5Tk E A 84.81%; Hirp, ¥ T,
Gt . /N T A [RIBEAT 4 Fhofnopi R 20 S
Fil, BT A 1 5TRkE N 52.06%.

3.3 HIFERMMEX S

HH 2R KV R A5 T AR TR 5ORD Ml DX e AR o 22 S
K, ARPEA AR 3 I [ R0 b DX A AR 4 AT ml
T 20 [ 50 b DX 174 A 3 42 30 Y 96 26D R i DX R0 ¥ 4R
WY 95%, b, BEIEER . ZENMUR. mgs. Je H A
A R T R 7 WU R b X R A R )
71.30%, Sy E AL X A R B, Hih DUEE I& AF
w2, A RlREHAL 3 E R 2~3 1% EEK
TR IR R, A 1957 AEphar LISk, HEBUM
SREUT — R A K A, 7 35 W 148 LA it
fl R i — LR K S, BREIRINER — K™

i, VT O R R (R AE, 2018), A
5 W, BRI AF 2 Mol Bl ™ E O B B (FAO,
2000), MRbzEA IR WO GEIR , FLEUMNHF 1989
SRR T AR ARl B i, H AT AR K G 8 A
H (@A, 2011; e A RILFIE S22, 2021).
FENMRRERARIENERZ —, ol k=
v, FRFFEIN , RO FE R S i i i i A 80
b B¢ IR & T A 3% (I1heduru, 1995; Kaczynski et al,
2002), 15 JEC )2 il (3 5 £ R0 X BR A1) Bl 2o B il 5
(FAO, 2000), “AZ&fi it FFIxE, HEUF H 2008 4F i
Fili 2SR R B A4S B it R T Ll kR (R 42,
2014), Jngh iy AR ALl A e L, LR 1953 4Rk
A TR LA E), [ 1968 AR, SZFINKE . I8
B, HARAE I v it i ] 4 4% Bl (B R4 4%, 2012),
AR R R RS K 2 20 22 90 4EAX, (H i BE 4l 155
51 A Hofa b 9% U5 G L Ml 3R Ak BT R A v (K aczynski
et al, 2002; Atta-Mills et al, 2004), i A 20 22 KM,
WK RS T R Je H R el 9 U5 AH Fe T 3 47 [E K
XL 2 (Atta-Mills et al, 2004), H =5l AT,
I EHAE 20 28 70 AR T 4R A AH DG il 45 AR
FE, WM IR R T —E R ERT, Hik e
SRRSO (A B A, 2012).

T 2R R VG L VAR R DX 3 B R, R
B T (FRI6) . H A 25 H 10 [ 58 R HE X i 4 it gk B
di HLAE 80%, 3zt i HL 4% A T U6 [ A0 Ml IX 1) ¥ 3K e /K
P ST R A, PR T SR BN ) £ 5 7 (Al der et al,
2004), PUAETEIEG S E T Ok A I E R, I
LR 2R R AR A AE Ko R 15 R BE Jd 7 17 o (Ramos
et al, 2013; Kaczynski et al, 2002), H 7 3 E i #i KR
SHofn EIESM MRS AT M E A, Hd, Bit
PR KIR 4400 4959 77 t, HEZSE—, (HiZiEEK
R4 f0 S IR B 1Y 19.07%, JE7E 20 tH4g 60 4EAL
TEVEHB H NI & T — IR £ 5 1k 2 28
(ZERAEAE, 2011); PUBEAF Rk B & R AL Ge il ok
B, P M ek el A 5 BOR (B 5, 2014),
H I H B, S P AR KPR, SRR
FEE Xz A 5 R ) v T & (Kaczynski et al,
2002; Atta-Mills et al, 2004; Alder et al, 2004; Z=Jih4E
4, 2011), HAEZESHR T 28.97%0 KR 446
fh1, . 58.559%f1 5 fE 4 A 1 . 44.4T%f ik h1 25 125 22 By
HEF (AR ERNE, b EAAE RGN Bk
1 55.71 T3 t, /& & 1 (93 B ) 1) 2%, A F H A i) 18%,
JEH & FEHER AL, 5 H AR E A 2
g, ] ULER 43 FE AMUE 5 NS R 5 g5 S0 EANAF
(Pala, 2013), & [Ed it Z24E%% )1, HETC BN
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A FETLH ST B TR AR DV A Uk [ 530 A M X 2% S 3 25

M, E F [ i 26 B Rt v ol B A o o
B, PR BEAT X IR Z 55, AT A R
i, B0 T RMAFRP T RS A b YR IR, BT
AT is SRR S, 50 T K E R SR
24 (AR R AT ARl R RS, 2020; T BT AE,
2021).

PEs o BT e, VR E b X, BRI 8T
FENINJR . Jmgn . w2k . Je H R % 54 E K
X IE T IR T BT, 25 AR At sk
it 65%. HiA, R AERIZE IR AR 45 AR AR TR B
e K LR A4 JE 5Tk K F 10%, 31X -5 HAR 4 ) b
FRATE | VI IR 2 1k DR B St S 4
FIAE H % U] AH % (| heduru, 1995; Kaczynski et al, 2002;
PR 4, 2018; HiAe N RILFINE SR ACH, 2021)  FEIEHY
T EAM R, R P T ORER) . H AR T
BRORUR, H A SUER B 25 25 T R 0B i ot k&
(A4S, 2011); F7E 20 th4d 60 4E A%, k% B (G5
H ) J0 A Tt A L e S 0 B B Ak M A 5 A A
FYEVR, 1990), X PH AR E K AR B3RS T e
MBI G AR B L2 (fH#EAE, 1990), iz il it 4k
RO T TTMREE ; WK TR S m kR A e, AR
R E T ok E 2R 60%.

3.4 WHEAXREIN

FAO 45 /s (FAO, 2020), &R KPGHEAY)A]
FREeli 5 K AU 57.2%, 1En] PEM Y 16 4 i X A
He# %5 12; Palomares %5 (2019)#F5E45 . A K
FEPT LA W I i 2 K 2 H0 N v L )2 fa Bl ol i B
Bio KBS, AR IR
5 i F PRI A X AN RS E R, fEDT
32 B RN FE Kk B AR a4 B7 (Kaczynski et al,
2002; Atta-Mills et al, 2004; FFERZFES, 2014)LI AN
A B U E (Atta-Mills et al, 2004), SECH ML ¥F
VR BB IR 45V Vi 1 R0 s XV 3 i s A TR . A
Bhep TPz el PR, ST RR LRI, $R i a0
THE

ARG, TS R R R 2 g H 5 H
HIALF 5 S AIRAs, Vb T fa, S/ T s/
JE U ARAE I LA ARG K 2248 5 h B K A AT
gida i, ARSI 20 ™ E S e Y R A ) 2R
PEFN AT RS R (X 4257, 2021), 2R K PG AP AETR
U T R Z S, F) 2050 4R H 437 i FElKE
KW 4i 19.31% (Lima et al, 2022); 4 #F98 & M
(Palomares et al, 2019), %I R PGFET S 2
i (Octopus vulgaris) CL 28 FE Al v . UL, & UsR

XFUD T S e IS5 T2 B 2O S A i g BIL A A 5T
FVEAL , 5 AR R X 5, X 2 B Ak A ek AT
W RI SR, I BE AR B B G W R B

AKIFFE AT, v 2R RV T e e £ R A 32 B3 Ak
Ytk EY R AR L2k, BA 5 ERH(FAO,
2000; Virdin et al, 2019), H & KPUFEPT IR R E R 5
Wi S5 E R AN L A1, ¥ T VEAETR R K2
2R Y . DR, A Y VA R Xy A5 B
il e A BRI, REELER T H B Bk Ml i Bk
S, SR RR A 5 AN AN T R, RN A
PO 32 BNl Wb , B0l IS 36 X1 AT UE S5 i
e FF RS, WD R 2 A SRR B IR A 2 5

TV ] DR 97 B AR A D PR 3 B A AR R B A M i
fIRf/NE R B2 28, WP . el . H ARG
VR R UM DX, AR T % i B K Y R 2 B (i £ b
(n&ttefa). Nk, SRR EMMX, &Y
AR o i, R S B M A ffa b, 1S
BIZ g S8 3% 4 AT RR 1 FH el 0 5, (R EsL v vAg [
WREEZ mERMEN I E N

5V V] R M IX ) g 0 e JR A7 A A R AN A
AASTIFFE ) 53 BT 45 5 AT, B8 3 BT 1) T 4R o A o ik 32
— AT, MR HEAL S 10 7 Al TV R R M X
A AN YV R X B AR Y 5.05%. K]
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Country and Region Based Differencesin Fishing in the Eastern
Central Atlantic Ocean Using Dominance Analysis

ZHANG Zhong, CHEN Xinjun”, YU Wei

(College of Marine Sciences, Shanghai Ocean University; National Engineering Research Center for Oceanic Fisheries,
Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education;
Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract The Eastern Central Atlantic Ocean islocated on the west coast of the African continent and
the East coast of the Atlantic Ocean. The United Nations Food and Agriculture Organization (FAQO) has
classified the operational area into 34 fishing areas. Under the influence of the canary Current (cold
current), equatorial countercurrent (warm current), and ocean trade winds, an upwelling fishing ground
has been formed in the broad continental shelf area of the Eastern Central Atlantic Ocean, which is
abundant in fishery resources and is a globally important fishing area. Studies have shown that the Eastern
Central Atlantic Ocean has been overfished by the European Union and other countries, which damaged
the fishery resources and ecosystem in this fishing area. Therefore, analyzing the composition of catches
of different countries and regions in this area can objectively evaluate the situation of fishing and
utilization of fishery resources in different countries and regions, and provide a strong basis for rational
development and scientific management of fishery resources in this fishing area. Using the catch data of
the Eastern Central Atlantic Ocean provided by FAO from 1950 to 2019, the dominance analysis was used
to analyze the composition and contribution of catches and catch species in the Eastern Central Atlantic,
as well asin the coastal and non-coastal countries and regions in different decades. Previous works have
illustrated that the total catch in the region has been increasing since 1950. The top ten identifiable species
of fish in the region during the mentioned period were Sardina pilchardus, Jack and horse mackerels nel,
Sardinellas nel, Sardinella aurita, Scomber colias, Ethmalosa fimbriata, Katsuwonus pelamis, Engraulis
encrasicolus, Thunnus albacares, and Sardinella maderensis accounting for 63.61% of the total catch in
this fishing area. Statistics of catches by age revealed that five species including Sardina pilchardus,
Sardinéllas nei, Sardinella aurita, Ethmalosa fimbriata, Thunnus albacares ranked in the top ten in each
decade, and Sardina pilchardus, and Ethmalosa fimbriata catch increased in each decade, and Sardina
pilchardus ranked first in each decade. From 1950 to 2019, the total catch of the top ten coastal countries
and regions reached 10974.80 % 10*t, accounting for 94.95% of the total catch of the coastal countries and
regions, representing the catch level of the coastal countries and regions. The sum of the total catches of
the top ten non-coastal countries and regions from 1950 to 2019 reached 6440.01 x 10*t accounting for
80.40% of the total catch of the non-coastal countries and regions in this fishing area, representing the
catch level of non-coastal countries and regions. Dominant analysis showed that four species of Sardina
pilchardus, Ethmalosa fimbriata, Sardinella aurita, and Scomber colias were dominant in this fishing area.
With an average combined contribution of 52.06% in each decade, Morocco, Senegal, Ghana, Cameroon,
and Nigeria contributed the maximum to the fishing, among which Morocco and Senegal contributed
more than 10% in each decade. The European Union, Russia (Soviet Union), and Japan were the main
contributing countries among non-coastal countries and regions with an average total contribution of
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82.71% in each decade and the average total contribution of the European Union was ~60% in each
decade. The cumulative catch of the Chinese mainland in this fishing area was merely 55.71 % 10*t, which
was less than 18% of Japan’s contribution. According to this study, the fishery resources in the Eastern
Central Atlantic Ocean have been overfished or overexploited to varying degrees threatening the survival
of major catch species such as Sardina pilchardus, cephalopods. In this fishing area, the European Union,
Japan, and other non-coastal countries and regions had captured a sizable catch with high economic value
(such as tuna). Therefore, the monitoring and management of overfishing and illegal fishing must be
strengthened to accelerate the monitoring and conservation of major catch species such as sardines and
cephalopods. Coastal countries and regions should formulate reasonable fishery management measures,
reject unreasonable fishery assistance and fishery agreements, scientifically evaluate fishery development
systems such as bottom trawling permits, and reduce the damage to demersal marine fish resources and
social impacts. Non-coastal countries and regions should keep the intensity of fishing appropriately to
help resource assessment and conservation of overfished fishery resources in this fishing area. Coastal
countries and regions should strengthen regional cooperation, break the current situation of unbalanced
development between regions, and promote the sustainable development of fishery resources in the
Eastern Central Atlantic Ocean. Based on the dominance analysis, this study comprehensively analyzed
the fishery resources in the Eastern Central Atlantic Ocean from the perspective of catch composition and
difference in catch size of countries and regions, objectively reflected the importance of different catch
species, as well as the contribution and utilization of different fishing countries and regions to the fishery
resources, which provided scientific support for the sustainable utilization of fishery resources in this
fishing area. It aso provided a new opinion for the analysis of the utilization of fishery resources in
various fishing areas around the world.

Key words Dominance analysis, Eastern Central Atlantic; Fishing countries and regions; Catches;
Sustai nable devel opment



