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Tab.1 Specification of reduction in biomass 4 and
standard error a(A4) based on CPUE data

PRUR W LR A

CPUE ik w33 FRUER o(A)

CPUE data source  time series reg?;:rllzlslsm standard error
PYPESF Spain 2001—2014 0.04 0.13
W% F Portugal 2000—2014 0.55 0.19

g

SR AN
TR 20042013 020 0.15
Taiwan, China
HZ Japan 1992—2014 -0.26 0.30
HZ Japan 1998—2014 0.07 0.30
HZ Japan 2001—2014 0.05 0.30
2 ZHERE55MH

21 B M MMABEEREMAENEIT

TR T 85 SRR, BEESE ¢ K,
FF VI (1 1a)f H A (E 1c) CPUE % agm]
R S i AR i B0 W DN, TR T e (A
1b)CPUE it 545 21| (1) ] 45252 1 3 8 49 {1 0] 22 3 34
g ARSI E BEERN 10% A0 TR, 3 41
ST RBIRIPESEL ¢ WRM KRG,
A 3 2l 4 AT v T R AR i ) R R LR ¢ 1Y
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#2 KBZDCACHERSH
Tab.2 Parametersfor the Prionace glauca DCAC model

24 parameter Al A2 A3 A4 A5 A6 A7
M M M M M 0.5M 1.5M 2M
o(InM) 0.05 0.05 0.05 0.05 0.05 0.05 0.05
c 0.4 0.6 0.8 1.0 0.6 0.6 0.6
o(c) 0.2 0.2 0.2 0.2 0.2 0.2 0.2

TE:0.5M. L5SM. 2M FoR HRIET-REORLL 0.5, 1.5, 2 f5. A1~AT FoR BB BT 7 HSHOKF.
Note: 0.5M, 1.5M and 2M indicate the natural mortality was multiplied by 0.5, 1.5, and 2. A1-A7 indicate seven levels for parameters in

sensitivity analysis.

#3 ABZ DCAC HRMSHAS
Tab. 3 Specification of sensitivity analysis of DCAC for Prionace glauca

CPUE K] J¥%1] CPUE time series Al A2 A3 Ad A5 A6 A7
H#i%iF Portugal 2000—2014 PRTI PRT2 PRT3 PRT4 PRT5 PRT6 PRT7
PGHEST Spain 2001—2014 SPN1 SPN2 SPN3 SPN4 SPN5 SPN6 SPN7
H A Japan 2001—2014 JPN1 JPN2 JPN3 JPN4 JPN5 JPN6 JPN7
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Fig. 2 DCAC sensitivity analysis for natural mortality coefficient

22 CPUE E#EXAIFEEREMENZ M

Z IR CPUE, 4% 40 nl 442 4k &
B NE 3 PR, G4 RLE 40 W 4
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gLk A R R, AN 39.6 kt, T
%Al CPUE IUARSAAE R, H{Eh 11.7 k.
it nlfpakif R S T E R 22, SR T E
A4 FH 28 (1992—2014) 504 19 208 5 v (8 I
Zi K. INE 3 nl &, 3% 4 50 0 nT +F
SLYn AR AR AT B OB B A, M T E A
TSR B M B R B e . b, R T H AR ISR

B it Ml A [ B 5] 7 1) P RS A B i 4 SR A — o 22
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23 AHEgEREMEESIRERELR
WA 45 R b X $E 58/ CPUE (B &
A BIESN), DCAC LRI E R PR % nl 174k
MR E 4 Fw, Hd HA((1992—2014)
AT RSz AR Y fe s, 1 H A8 (2001—2014)
IR 2, F T3 0 4 5000 %) PT R 25 T R o il 1
T 2014 EREELPr™ &, TP
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Tab. 4 Sustainableyield of Prionace glauca estimated by DCAC based on different CPUE

Bt ke U5 PEBEF % o hEAEA H A HA ERN
data source Spain Portugal Taiwan, China Japan Japan Japan
A ] 5 2F time series 2001—2014 2000—2014 2004—2013 1992—2014 1998—2014 2001—2014
- #4{E /kt mean 23.32 11.71 149.66 46.00 28.22 33.93
1 {#/kt median 20.10 11.72 39.59 21.55 18.49 19.59
i F{H /Kt estimate 20.24 11.80 41.41 21.68 18.85 20.04
ASLA R BB 53 1L/% 51.56 51.25 53.87 50.64 52.30 52.12

percentile of estimate

E: 3B AEJE Monte Carlo MM B 4% S BT A (ELEAT 105 45 B 9 Al 5 22 At

Note: Estimate is sustainable yield which calculated by original parameter without Monte Carlo.
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Fig. 4 Sustainable yield estimate based on different CPUE for Indian Ocean blue shark
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Estimate of sustainable yield of blue shark (Prionace glauca) in the
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Abstract: Sharks occupy the top trophic level in the marine community and play an important role in maintaining
ecosystem stability and diversity. The stock status of shark species is often difficult to assess by formal stock as-
sessment methods due to limited fishery data. Blue shark (Prionace glauca) is the most widely distributed pelagic
shark species in tropical and temperate oceanic waters. This species is often caught as bycatch in oceanic longline
fisheries that target billfishes and tunas, and also in the artisanal longline fisheries that operate in coastal areas
such as Chile. Because of its slow growth and late maturity, the blue shark is defined as “Near Threatened” glob-
ally in the TUCN species list. Determining the stock status of Indian Ocean blue shark using a data-poor approach
has been assigned as a high research priority by the Indian Ocean Tuna Commission. In this study, we assessed the
Indian Ocean blue shark stock status using the depletion-corrected average catch (DCAC) approach and Monte
Carlo simulation. DCAC is a data-poor approach that only needs basic biological information (natural mortality,
M), catch data, and an abundance index. M was estimated by the Hoeing method, resulting in a mean M of 0.193 '
and a standard error of InM of 0.05. In addition to the annual catch data, the application of DCAC also needs the
means and standard errors of the following parameters: depletion of the biomass (4) and Fysy/M. First, we esti-
mated the sustainable yield (Y;,) of blue shark using abundance indices (standardized catch per unit effort [CPUE]
time series) derived from different longline fleets (i.e., Spain, Portugal, Japan, and Taiwan, China). Second, we
evaluated the sensitivity of DCAC by considering multiple combinations of different levels of M and Fysy/M,
CPUE indices, and lengths of time series of data. Lastly, we summarized the estimated Y, values and compared
our estimates with the results from other assessment approaches for this species. The results showed that Y, in-
creased with M or Fysy/M when A was positive. However, Yy decreased with M or Fysy/M when A was close to
zero or negative. The results were sensitive to the CPUE index. The estimated Y, was reliable and close to the
maximum sustainable yield (estimated from other assessment models) when the Japanese longline CPUE index
(1998-2014 or 2001-2014) was used. The current (2014) annual catch of blue shark might be at or just above the
estimated maximum sustainable yield, although the estimate is subject to uncertainties. This study suggests that
DCAC is suitable for estimating the Y, of Indian Ocean blue shark using catch data and CPUE indices as the
main sources. This study also provides guidelines for the application of data-poor approaches in domestic fisheries
of China.
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