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Fig. 1 Catch compositions of sharks caught by Taiwanese small-scale longline fisheries from 2001 to 2014.
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Fig. 2 Estimated blue shark
catches caught by Taiwanese
small-scale longline fisheries
from 2001 to 2014.
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Fig. 4 The nominal and standardized CPUE (kg/1000
hooks) of blue sharks caught by Taiwanese small-scale
longline fisheries in the North Pacific.
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2001 to 2014.
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Table 1 ANOVA table of explanatory variables in generalized linear model for blue shark CPUE

Parameters Df Deviance F P-value
Year 12 133.15 11.096 <0.001
Month 11 300.06 26.2369 <0.001
CT Class 4 186.22 44.7774 <0.001
Port 1 5.6748 <0.001
Year : Month 72 382.76 5.1132 <0.001
Year : Port 22 163.33 7.1408 <0.001
Month : CT Class 3 30.0777 <0.001
Month : Port 30 2.6866 <0.001
CT Class : Port 11 115.97 10.1399 <0.001

Table 2 Life history parameters of blue sharks in the North Pacific Ocean used in this study
Reference k(yr™") to Tmax(yr) Natural mortality(yr") Tm Fecundity
Hsu et al. (2011) 0.172 -1.123 16.29 0.224 4.3 29
Calilliet and Bedford (1984) 0.223 -0.8 12.63 0.28 6.5 82
Nakano and Seki (2002) 0.144 -0.849 19.96 0.188 6 25.6

Table 3 The intrinsic rate of population increase (r), standard error (se) and generation time (G) of blue sharks in the
North Pacific Ocean based on a two-year reproductive cycle assumption

Reference r se G

Hsu et al. (2011) 0.35 0.103 8.23
Calilliet and Bedford (1984) 0.27 0.038 7.05
Nakano and Seki (2002) 0.356 0.046 9
Bootstrap model 0.329 10.089 0.182 8.67 +2.12

VY ~ BEADIN AR S B B AR P 224

AR S B SR RS T R B
FE T RE L BRI - — il R At
##Fy SPR=20~30% Fy’EV)Z58, - IRTECE
o EFEAHTE I Sl e SR R AR i Fa
B - EFHD BERER S ZENCGEEE
LR o W R R T < B S TR R - Mace
and Sissenwine (1993) 73 SPR FE{RHF 30% LI E
DUBE Gy G384 » Punt (2000) HIEERICE M
$H. 2 SPR JERFFAE 30 ~ 40% LA E - KR AT

Pttt =R R SR oy - ROAEAL N
A BB R A SR il SPR G HEH
7 o B DURRSTZ SPR=40% & 58k
REHE - TS BAT I ABI SR EIE S SPRaoy HIAD)
2R o Hrh DL ISC (2013) A S iy 4
#1) SPR=156.53% (+12.28%) [fij LA Rice and Harley
(2014) % B B B R 5F » SPR = 46.60% (+
9.57%) » HIF 95% {SHAMERH FRRMER SPRagy FY
W) 25 L (Table 4) o AMFFEAE R AP RIEES
AL TR SPR=40% 2 LB ZEHE R F=
0.193 yr' (#0.036) » = FE RS R AURILASE R
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Table 4 Estimated SPR with 95% confidence intervals of blue sharks in the Pacific Ocean

Reference SPR 95% ClI Feur/Fa0%
ISC (2013) 56.53% +12.28% 0.57
Rice and Harley (2014) 46.60% +9.57% 0.81
Kleiber et al. (2009) 50.13% +10.17% 0.72

g 85 0 & Few/Faow 3 3%y 0.57, 0.81 Eid 0.72
(Kleiber et al., 2009; ISC, 2013; Rice and Harley
2014) - FURBISIRIERE ) JEE - WS AT
Prilde s ] AR L 258 - B SPC i RIfE
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VB HEES > BURACRRE IR R R -

o

by NUSHIERES R SE SRl i i e
1E 7,233 ~ 16,080 mt Z[t » H 2009 FE 2R 2T
s - HE 2014 F4 XA} - BATEE Ty
HRHET =R (HEARE BT - ERIER
& 0 HACPrRSRig iR R 0.329 - fERR
AR BRI DO < YR - BRI AR S
N AERIE Y Fou/Faow By 0.57 ~0.81 - SEXfL
Faoy, BVEPI 25 B BURER S SRR i s - &
B ERCBS MEERRC S BARTFERE
VIR -

R
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FAEBIRMEERER AN DUER 5
Jk - BRI IGE ARG R -
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Spawning Per Recruit Analysis of the Blue Shark (Prionace glauca)
in the Coastal Waters of Taiwan

Wei-Ke Chen', Chien-Pang Chin'" and Kwang-Ming Liu?

"Marine Fisheries Division, Fisheries Research Institute

nstitute of Marine Affairs and Resource Management, National Taiwan Ocean University

ABSTRACT

Shark conservation and management have become issues of great concern for international conservation
organizations in recent years. For Taiwan, as one of the leading shark fishing countries, the evaluation and
management of shark resources are extremely important. Prionace glauca (blue shark) is the most commonly
caught large shark species in small and medium-scale longline fishing in Taiwan. Three main fishing ports include
Nanfangao Fishing Port in Yilan, Tungkang in Pingtung, and Chenggong in Taitung. Estimated annual yields are
between 7,233-16,080 mt. Since 2001, the nominal catch per unit effort (CPUE) of blue shark caught by
Taiwanese longline fisheries had an upward tendency, followed by a downward tendency. The nominal CPUE
during the last three years has been lower than that in previous years. Demographic matrix assessment indicated
that blue sharks in the North Pacific are characterized by population growth rate of 0.329+0.089 and generation
interval of 8.6712.12 years. This is a species with a relatively high growth rate among large sharks. As SPR at
4%, the estimated biological reference point F for Pacific blue shark is equal to 0.193 yr'! (£20.036), and Fey/Fages
are equal to 0.57, 0.81, and 0.72 in the scenario 1-3, respectively. The results suggest the current fishing pressure

is appropriate and is below the sustainable biological reference point for blue shark stock in the Pacific Ocean.

Key words: biological reference point, CPUE, small-scale tuna longline fisheries, spawning per recruit

*Correspondence: Marine Fisheries Division, Fisheries Research Institute, 199, Hou lh Road, Keelung 20246, Taiwan.
Tel: (02) 2462-2101 ext. 2306; Fax: (02) 2463-3110; E-mail: cpchin@mail.tfrin.gov.tw
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