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Tab.1 Productivity attributes and rankings used to determine the vulnerability of a stock to being overfished

M Vil range

productivity attributes 5 (3) high 1 (2 ) moderate (1) low
PIEE R R KTF0.5 0.16 ~0.5 /NF0.16
IR maximum age /NF 10 4R 10 ~30 4 KT 30 4
R maximum size /NF 60 cm 60 ~150 cm KF 150 cm
von Bertala KR
von Bertalaﬁ i;_r,irzo-L‘:Tff(sfeﬂicient (k) RF0.25 0.15~0.25 RF0.25
HARFET-H estimated natural mortality KTF0.40 0.20 ~0.40 /NF0.20
7 71 measured fecundity KT 10e4 10e2 ~10€3 /NF 10e2
BB KW breeding strategy 0 1~3 KFET 4
#hFEAHE KTF 75% 4E 41 10% F 75% 2 [A4EK 4 INTF 10% 4E 41
recruitment pattern RefR AT RefR AT RefR AT
FRAAAERE age at maturity T2 4 2~4 48 KTF44E
E 7Y mean trophic level INF2.5 2.5~3.5 KF3.5
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ARFR) R BE 5 T 1A P o o5 2 W 9 A 19 DX, e
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] Bk L 252 (L RA S T R S50 55 ) R IF]
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Tab.2 Susceptibility attributes and rankings used to determine the vulnerability of a stock to being overfished

RS JuHE range
susceptibility attributes 1% (1)low 1 (2) moderate 5 (3) high
- ) - . y 4 H b b B AT R A 455
%‘}E%Wﬁ management strategy Eg%?al;%?g%ﬁ%%;g E%:;?ﬁﬂ] FE%IJ Eﬁﬁ e 1£ Eﬁ‘ﬁ:xﬂﬂ% ,—:"5 B *ﬂ—‘ﬁﬁ‘ &
’ - HYEYI T

JK P4 A BB R areal overlap INF 25% ATF 25% 5 50% | *F 50%
HuFREE I geographic concentration KTF 50% T 25% 5 50% 2z Ja] INTF25%
T B A E B K vertical overlap INF25% T 25% 5 50% 2z Ja] KTF 50%
HYEILT5 5 RIJELRIL Behing vae ) 2.5 0.5~1.0 KF 1.0
F‘ﬁl‘]{-t%ﬁ.biomass of spawners (SSB) Je T S WG 40% NFZ I8 SEY R 25% JINF- 24 My B 259%
or other proxies 7] 40%

N . ZT P IO A R 2 FRE T S R e R L N i i B o R ¥
FHHEIY seasonal migrations T AP EAK T
SETE AN H A 4T A schooling/ aggregation N Xt EL i 4 455 B 1 B A .
and other behavioral responses WAk L i 25 e 1 LAy A S LR D5 RE )
S 10 B 55 % behavioral responses Wi H A H A ARMERE WA HAGPENESE BANHEAREWERE
decrease the catchability of the gear # LR LR
TR J5 B 4 7 %R survival after capture K F 67% AF 33% 5 67% 2 i NF 33%
and release
il M desirability/value of the fishery i g =
L X A7 S H ¥ B 3R fishery impact to 345 5E AR A 1 I I I AR 4 y
EFH or habitat in general for non-targets FlEnn g B
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I o e M 0 o £ £ 355 S AR B ORI 38 B, 3R 43
BHRBELRKESRAFIIERSNEER
VI IRS RS, than k ER L (6. A3
PR X M BURME S BCR 12 F (7 MRS E0R
5 FEHEMSED) (HR B TRESEHTCE R IR

5, INZFET R X L B e, X BT
WO AR MV TE] T 2 288 4 v Il ) AR R 4 4
FTHY, BT LA SO B VRS HER 5 Fhafi e
fAMRE R T 11 R BURMESE RSB E
FES% T HOBDAY ™ FEH 58 A 45 KU A X
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Bt Bpn AR B AR AR A 1185
TURRIEAR 7 PRG35 R4S 2 Z 8] 2 A AP A S
2 BRI FKF Kruskall-Wallis #:56
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Tab.3 The list of 12 species captured for risk assessment

%45 No. £ species B4 science name W44 English name 1Y code
1 KEE Prionace glauca Blue shark BSH
2 KIRK % Alopias superciliosus Bigeye thresher shark BTH
3 K gtk g Isurus paucus Longfin mako shark LMA
4 N Isurus oxyrinchus Shortfin mako shark SMA
5 KiEHE Thunnus alalunga Oceanic whitetip shark 0CS
6 S % Sphyrna zygaena smooth hammerhead SPL
7 IS M Thunnus albacares Yellowfin tuna YFT
8 K g4 m Thunnus alalunga Ablacore ALB
9 KR & Thunnus obesus Bigeye tuna BET
10 il £ty Katsuwonus pelamis Skipjack tuna SKJ
11 KVGEE M A Makaira nigricans Atlantic blue marlin BUM
12 21 Xiphias gladius Swordfish SWO
) sm A EE SAR B AR, ISR A A )

2.1 EFHNERESES

RELRA 12 Fpyfadk ad v A5 5 —Fp i gk
HIAET= 1485 BUBES A FE S AR 0 (R 4) o
RS EERAaRTFEsRE, B
1.69; ok B 2K, P 3 A 7= 145 70k 1. 525,
B ma, Fiea RA 1.25, 6 ff
EHHhREBEENET G aEE, KIRKEZ.
RV G & KBS e FdE Sk WU AR 7= 11541
R 1,25, KEEEE WA IR a &K, 4 F4&
A HE = 11350 iR R R A, KR 48
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845y 1.85 b F H RIS 7K. 2 FPiEaAEA
IR IR PG AR fa 1.6, 614 1,45, 48
ER K.

SHRAXRNTFHUBRERSSIES, A
1.792 3; N 1. 545, Bk B A%, J 1.5,
S KRS MRS o B, X3
1.92, ik Rtk fa, BB S WAMKELSNA
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Tab.4 Productivity scores, susceptibility scores and vulnerability scores of 12 species captured

5t No. 8 FHRF code 7T} HOBHERS) Wess LA
productivity scores susceptibility scores vulnerability scores
1 BSH 1.3 1.58 1.8
2 BTH 1.25 1.42 1.8
3 LMA 1.25 1.58 1.84
4 SMA 1.25 1.58 1.84
5 0CS 1.2 1.42 1.85
6 SPL 1.25 1.42 1.8
7 YFT 1.85 1.75 1.37
8 ALB 1.65 1.83 1.59
9 BET 1.65 1.92 1.63
10 SKJ 2.05 1.67 1.16
11 BUM 1.6 1.67 1.55
12 SWO 1.45 1.42 1.61
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Fig.1 Ecological risk score of 12 species captured
(Pay attention to the coordinate origin)
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Population ecological risk assessment of the common species of catches of the
longline fishery in Atlantic Ocean

XU Youwei' , DAI Xiaojie’, CHEN Zuozhi'

(1. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture, South China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, Guangdong, China; 2. College of
Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Ecological risk assessment (ERA) is a key part of ecosystem level fisheries management. Based on
productivity and sensitivity analysis ( PSA) method, ecological risk assessment of 12 species caught in tuna
longline fishery was conducted. The result showed that the productivity score ranged from 1.2 to 2. 05, with
Skipjack (Katsuwonus pelamis) having the highest score; sensitivity score ranged from 1.42 to 1.92, bigeye
tuna ( Thunnus obesus) having the highest score; vulnerability score ranged from 1. 16 to 1. 85, longfin mako
shark ( Carcharhinus longimauns) having the highest score. Ecological risk assessment indicated that Sharks
(blue shark ( Prionace glauca) , bigeye thresher shark ( Alopias superciliosus) , shortfin mako shark ( Isurus
oxyrinchus) , longfin mako shark (Isurus paucus ), Oceanic whitetip shark ( Thunnus alalunga), smooth
hammerhead ( Sphyrna zygaena) were in moderate risk status, while the target species-bigeye tuna was in a
low-risk status in the tropical Atlantic longline fishery. In addition, There was no significant difference (P >
0.05) between target species and other fish species on productivity, susceptibility and vulnerability scores.

Key words: longline fishery; ecological risk assessment; productivity and sensitivity analysis; Atlantic Ocean
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