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Fig. 1 Survey map of Conger myriaster in
the Yellow Sea and the East China Sea
a—f represent the sampling areas of the Yellow Sea and the East

China Sea in 2016 and 2017. Shade area represents the
sampling area of Haizhou Bay in 2011 and 2013-2020.
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Tab. 1 Life history parameters of Conger myriaster of
in the Yellow Sea and the East China Sea
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Tab.2 Model parameters settings in sensitivity analysis

RIS B Wy SHEH
model parameter range mean reference
WHE AR /m 820.8-1231.2 1026 [4]
asymptotic length, L.,
H K25 0.1808-0.2712 0.226 [4]
growth rate, K
PR T R A R -0.0378—-0.0252 -0.0315 [4]

the hypothetical age
at zero length and
weight, ¢

AR R FAFE T
condition factor, a
IR

the exponent of
weight-length relation, b

HARFET R B4R
natural mortality, M
THHAFE I

age at first capture, #,

1.39%x107-2.09x107" 1.74x10” [4]

2.68-4.02 3.35 [4]

0.264-0.396 0.33 (71

1.2-1.8 1.5 (7]

Fou>Fo1 B8 Funa) BRSNS o3 R4 45

(1) ¥ YPR BEEISE AR (R 1), HAal
58 N TN N S N R 6

() A REAE S I ARPLIR2Z, A — R
IR LI E >, DAASE Pt b 3% S v XL A AR
R,

(3) T WG, FIFHAEL NS EAG T
BT SHGH AT E A

(4) KA SECEE B A YPR B A
BCYFT YPR BIEFN Foouo Fax IR/,

(5) EELBEOG)H(4), KiG—FF] YPR,
Forv Fuax WITE T2 ) HAE R 5 B 004

HA B R Q) e WA 51 A REHLIR 22 19 7
HR:

L =L [1-¢c X4 g 6 ~NO,0,) (5

2
W =alle® ¢, NN(_%aGZJ (6)
— 02
M = Me* g, ~N£—%,O'3J (N
S, = ! N(O 8
AT 0,04) (®)

MRAEA AT I, BB B BA Ik iR
PR, R TR B e g 22 25
Hor, RZEE & RN TIEN 0, PRifEZEN o) HYIE

2
&ﬁﬁ,%qu&dﬁ;@WM?ﬂﬁ%—%n

2
ﬁ@éﬁ@%ﬁﬁﬁﬁ,@eNF%ﬁ@ﬂoﬁT

HARIET: BEL, VFZ B30 N HIR M T Xt 0 1

A0 DRI SR BB T BRI A5 25 77 e, R
2

M?ﬁﬁﬁi%,ﬁﬁﬁﬁqmﬁﬁﬁﬁ,w

2

%eNf?,@ﬂo@&@ﬁﬁ%ﬁWMﬁﬁ%

AL, HOMRE R o MRS BOTUEAT AN

iR 2 4P, HARE T o, IR TFHIM R 0, F5

W N o, WIELSME, Bl &, € N(0,02) .
ARSBET 5 MR, UK EKS



552 4

WAL S 2 B 088 O 7 b 7 A AR AR ) AN 1 5 T DA 229

B, REEXRAS. HASET RECHIT 4
Ik 4 8B A MEXT YPR AR AT RE = A 1Y
(K 3) Hh, 1HE 1 2T 4 ¥ R E—
KSHAHENE, HRASHICATENE; M
& 5 4 BBRIGFEEANTETE, AHE MK
(RIARMEZE 055 )L BEE N 0~0.9, KK
0.1, XF TRFMFIE iy 2 A8 E MEoKF, 4330
B 1000 LHECPEIEFT YPR BERUAESA, MM e AN
AR PEK TR Fou Foax 5010 A5 1E, IE0
HY Fo #FATHE, DMGHEAR . B0G R R 681
bR W7 Ay ok B A B A

®3 YPREBESHIHESENEIIGR
Tab.3 Simulation scenarios of the parameter uncertainty
in yield per recruitment (YPR) model
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fishing mortality (F) for Conger myriaster
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Assessment of the uncertainty in yield per recruitment model of
whitespotted conger, Conger myriaster
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Abstract: Whitespotted conger (Conger myriaster) is a commercially important species in China fisheries. It is
necessary to assess the biomass and stock status of this species to promote sustainable development. However,
traditional methods for stock assessment usually require substantial fishery data, which are often unavailable in
most coastal fisheries in China. The lack of data raises a high level of uncertainty in estimating life history
parameters and creates a barrier for stock assessment when using stock assessment models. To investigate the
uncertainty in fish stock assessment models and their impact on management reference points, sensitivity analysis
was carried out for the yield per recruitment (YPR) model of C. myriaster in the East China Sea and the Yellow
Sea. The same level of variability was set for the key parameters of YPR model, and the variations in YPR, Fj,
and F,,x were analyzed to identify the key parameters influencing the estimation of biological reference points. In
addition, the Monte Carlo method was used to simulate the uncertainty in the application of YPR model by
creating five scenarios to represent different levels of uncertainty in key parameters. In each scenario, we
generated “observed” data sets by incorporating predicted data from yield per recruit (YPR) with random errors.
Then we used nonlinear estimation methods to re-estimate parameters from “observed” data and applied them to
calculate the biological reference points. The probability density distribution of Fj,; and F,,, can be obtained from
1000 repetitions of the simulation process. Finally, the stock status and potential overfishing risks of C. myriaster
were evaluated by comparing the distribution of Fggrp with F .. The results showed that the sensitive parameters
for estimating biological reference points (Fi.x and Fy;) were natural mortality (M), growth coefficient (K), and
age at first capture (z.), while the exponent of weight-length relation (b), asymptotic length (L.,), growth rate (K),
and natural mortality (M) were the sensitive parameters for calculating YPR. Due to parameter uncertainty, the risk
of status misjudgment, i.e., P(F.<Fy;1) and P(F.,>Fma), would rise with the increasing uncertainty when
assessing C. myriaster stock in the East China Sea and Yellow Sea. Compared with F,,, F.; was more robust to
the different levels of uncertainty and thus more suitable as a target reference point for the management of C.
myriaster. In general, the stock of C. myriaster in the East China Sea and Yellow Sea is close to growth-
overfishing at present. The exploitation level is unreasonable and it is necessary to conserve the resource to
maintain sustainable development. This study demonstrated the influence of uncertainty on the assessment of the
stock status of C. myriaster in the East China Sea and Yellow Sea, which could provide references for fishery
managers to formulate and implement corresponding management strategies.
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