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Fig. 1 Sketch map of sampling stations in the Beibu Gulf

o B 7K 77 % 22 F 4 sponsored by China Society of Fisheries

https://www.china-fishery.cn


https://www.china-fishery.cn

1656 KopE o R 44 45

I N, RRTESNTIEE N, R R
B PR A BLAf 1 B S B0 Z/k N Lo

Lol Z/k
NL _ L o—Lstart (3)
SN, Lo \2k
Z (L()Cileﬂrl)

HERMERET, Zkh Mk, Ly W%,
N, TRABCE N 1o JrReak (2) faife

1\ Mk

K, Pypse i8I E LR, KEL
{8 LIL AUE: Mk P R B, A 2, 76 I B8 1§
FEV KR, BT B MR Mik HR D
TR/, mmm ks, e Eshy,
AT A [7] 1 ABE 238 3 ) L 30T K B 1 48 A,
ML T M. kI Logo XFTFPHE b 5843 H & 09 5B
srEant, Hrp ik B8 K L, LAk
R B2 I ME 302 Z/k 1 BRI

b T fEs 3) RIS EN, ke
W) A 978 R B0 2 P R X (5) TP a2 B R B0
Do L 6 426 1 PRI (L AL MR S 46 1))
- ﬁ )
Ao, S S RELAE R 1AL R B B AN AR A3 B,
L 0 bSO X, o 28718 WL 4 BE R B 00,

1 5 F 2 (6) P4 H AR B A L o — S A R
P IR

aL.—log($ — 1)

Lp= -~ (6)

b, L, 2O TE R H R RER P f 2R A
KB, LA ot ESCRTE SCo AR o F L, 21,
Jr B2 (6) vl bk P4y B E S 0.01. 0.50
2 099, 8 L=1%. L=50% Fl Ly, =99% >
TR I B LR B R E
P T 2k $F 2 4 il 2 0% i 4 O H R KRB A,
A B AR S D, B b A A R K
Al T o8 e BRI K B, — 2P 1Y K BEAIR
i T Leo P, $ 22X (5) UG BIE & By
B W BTy, T IE AR A T Bk R
BB S8 Mk, TG M-S
BB AR 2 S B AR, LA
it Loy Lo o Mk R Flk:
Lo —1L; Kresy

St

N, =N;, S, F ( (7

https://www.china-fishery.cn

R, N R KL PR, N, R —
AR BEA IO, A A SO
H05R 3 KA, AR (7) B PR L4 1
BT, T B A 45 o R R L AR
RGN %, REEMET, XM

ML F
N S Lo—L; x+trSL;
NL[ _ LisPLi\ To—Li

SNi, I
ZNLAHSL[ (LLO:c—LLIil

5 2 (8) A B BE M A 84l , 15 Hh MUk
U FI WASTHE, LI G158 FIM = (Flk/(MIk).

LBB fi{&7F BayesianGibbssampler #f4}:JAGSF"
s, S HE S RUT, RIS TFEA
http://oceanrep.gemar.de/44832/, L) fifi WL 2 3| 1Y K
R, H 15 U5, RVS I . AR R (8), A
RUSHOIN ()4 BE 53 A pp BB XA

~ Ny,

pr, = > N\L[ ©)
A, NG R BES S Lo, Mk RN FIK D5
Q) A Sk BEMES L L A o [ TR (5)] 1Y
PRI .

WX Lo MR MIF A3, M7 fe =t
(10) F A DP A i R I A AU E Y R R K
JE Loy MEAETTH KL L, -

®)

) %J"%Sli

3
Lopt:Loc <3+—M> (10)
k
B Lo(243%)
e T T PG+ (o
2 g

2.1 FEBH

T LBB Al 5B 19 2006—2018 4F [i] bt 35 145
TR RSB 1, AR K B
AR L F 3 {E N 21.0 cm, 5 R 16.6~
25.8 em; Fof AR Lo HYFIME Y 12.6 cm,
LT 8.9~16 cm Z[H]; M/K{E V3428 1.49, H
{E X B F N 1.38~1.62; F/k HEYIME N 3.65, &
N 1.24~7.825 Z/k B F34MER 5.15, R 2.79~
9.42; VF¥IFRFE N 067, JLHEAN T 0.44~0.83
Z A,

22 FlRTk
2006—2018 4[] 4K Pl 11%) 4 1T 1K+ Fn

HHE K 7% 23240 sponsored by China Society of Fisheries


https://www.china-fishery.cn

10 4 FEME, A BT DU T AR Ay e A S L A I AR AN R S 2 1657

x1 MBESHNGEESER
Tab.1 Population parameters estimated by LBB of P. edita during 2006—2018

é;ﬁ L, /em Lrop/ cm Mk min max Flk min max Zlk min max E safpzli%ze
2006 25.8 16.0 1.38 1.12 1.65 4.80 4.37 5.17 6.22 591 6.55 0.77 1117
2007 24.7 15.0 1.44 1.17 1.77 2.80 242 3.12 424 4.07 4.48 0.66 951
2009 21.8 13.0 1.48 1.15 1.80 4.77 4.34 5.25 6.26 5.92 6.61 0.76 429
2010 21.6 13.0 1.62 1.34 1.97 7.82 7.06 8.32 9.42 8.73 9.93 0.83 742
2011 21.0 13.0 1.44 1.18 1.67 4.58 4.12 5.05 6.04 5.73 6.34 0.76 510
2012 16.6 8.9 1.55 1.30 1.81 1.24 0.86 1.48 2.79 2.54 2.95 0.44 808
2013 17.0 9.5 1.49 1.26 1.74 1.55 1.26 1.97 3.05 2.80 3.46 0.51 1158
2014 23.8 14.0 1.61 1.27 1.89 2.89 8.06 9.39 4.51 9.65 10.8 0.64 1487
2015 18.0 11.0 1.43 1.15 1.65 2.34 2.01 2.64 3.76 3.53 4.03 0.62 1278
2016 20.2 12.0 1.49 1.27 1.83 2.70 2.30 2.98 4.20 3.95 4.42 0.64 241
2018 20.6 13.0 1.49 1.22 1.76 4.66 4.19 5.15 6.13 5.83 6.49 0.76 252
THME
average 21.0£0.9 12.6+0.6 1.49£0.02 1.22+0.02 1.78+0.03 3.65+0.57 3.73£0.69 4.59+0.76 5.15+0.58 5.33+0.69 6.01+0.76 0.67+0.04

Notes: L,.asymptotic length; Lcm.optimal length-at-first-capture; k.growth parameter; AM.natural mortality; F.fishing mortality; Z.total mortality;

E.exploitation rate

WA K 2 TREBEH MIk{ETE 2006—2018 4F [H]
AR, B2 BT EHAIFAE 1.49 TR ia),
/MER 138, BRIE N 1.62; FlkFIEY ST
Feias (8 2). Bk MIK(EAE 1.49 RN EFHE,
HAb A RIS B 2 Rt sh, (H¥y00 R E
%5 (p,_=0.07>0.05; py., =0.12>0.05; py;=0.40>
0.05; ppy =0.39>0.05; p;=0.43>0.05; ).
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Fig.2 Trends of population parameters of P. edita in the Beibu Gulf during 2006—2018
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Tab.2 Published population parameters of P. edita in the Beibu Gulf
STRE 7% ey
AARELY Ljem L gylem k Mik Flk Zlk E ik ik
sampling year - method references
1960s+1990s 273 12 0.45 232 3.96 6.28 0.63 KRR [17]
2006—2008 293 0.17 1.69 451 6.24 0.72 E [18]
2006—2008 293 10.4 0.17 1.68 3.97 5.47 0.73 R [19]
2006—2008 263 0.37 R [21]
2006—2007 27.8 13.8 0.28 2.50 5.07 7.57 0.67 K A [23]
1962 27.6 0.35 2.51 237 4.89 0.49 ASETTES [24]
1998 25.9 0.36 2.61 431 6.92 0.62 K A [24]
2006 23.0 0.50 2.40 3.54 5.58 0.63 ASETTES [24]
T 26.9 12.1 0.33 1.75 3.08 477 0.64
mean value
2006—2018 21.0 12.6 1.49 3.65 5.15 0.67 LBB AHEFT  this paper

W Mk Flk ZIKFUEZARIE SCHR Al I S 501 AT e

Notes: M/k, F/k, Z/k and E values were calculated according to the population parameters in the published literatures
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Fig. 3 Trends of motorized marine fishing boats of China and Vietnam fishing in the Beibu Gulf

(a) China: Guangxi and Hainan Provinces; (b) Vietnam: Quang Ninh, Hai Phong, Thai Binh, Nam Dinh, NinhBinh, Thanh Hoa, Nghe An, Ha Tinh, and

Quang Binh Provinces. The data about motorized vessels are derived from the annual fishery bulletin from China and Vietnam, respectively
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Using length-based Bayesian biomass method to estimate Parargyrops edita
population parameters in the Beibu Gulf, South China Sea

WANG Xuehui ", QIU Yongsong, DU Feiyan, SUN Dianrong, WANG Yuezhong
(Key Laboratory of Open-Sea Fishery Development, Ministry of Agriculture and Rural Affair, Guangdong Provincial Key Laboratory
of Fishery Ecology and Environment, South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: Data-limitation is a difficult problem in fishery stock assessment and management. Based on length fre-
quency data of Parargyrops edita collected from otter trawl survey in the Beibu Gulf in 2006-2018, we
used length-based Bayesian biomass (LBB) method to estimate population parameters, namely asymp-
totic length (L), optimal length-at-first-capture (Lcopl)’ relative natural mortality (M/k), and relative fishing mor-
tality (F/k). The L, was estimated to be 21.0 cm, Lcnpl to be 12.6 cm, and M/k, F/k, Z/k and E to be 1.49, 3.65, 5.15,
and 0.67, respectively. L., and L, showed the similar downward trend, and fish growth tended to be quickening.
The LCOP[ and exploitation rate estimated by LBB were close to those estimated by independent full stock assess-
ments. This case study suggested that if the length frequency represents length composition of a stock, the estima-
tion by LBB will perform properly, and the method based on LBB can provide informative reference for fishery
stock assessment under the data-limited conditions.

Key words: Parargyrops edita; population parameters; length frequency; length-based Bayesian biomass; data-
limitation; Beibu Gulf
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