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Nt — R . e—M (te—tr) . e—(F+M ) (t—tc) (2)
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f=F/q, #3013 : F=q-f (4)
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Tab.1 Explanation of symbols
55 Symbol  f#F¢ Explanation* £ Symbol fi# ¥ Explanation*

Yu 3R Yield in weight t, P FTAE % Recruitment age

F 5 5E 1= & %X Fishing mortality coefficient t, B KA Maximum age

M H R HET- % %X Natural mortality coefficient K K SH Growth parameter(—oo — o)
N; t i AECE Individual number at age t b ﬁfe?iﬁi%ﬁeiiﬁiﬁﬁweight

W, t WK E Weight at age t f 95 %% J117 Fishing effort
W, I KA Maximum weight q H] 4 22X Catchability coefficient

I; t # 1K Length at age t Los 50%EFAARK 50% retention lengths
I, I KK Maximum length Sf e R B Selection factor

R 4 7¢I Recruitment m 5% ™ H /)N Mesh size of cod-end
b IR Birh ag S Conount vany n h otonof e o s et
te BRI EHAE RS Age at fishing(t, — t.,)

RTINS, e BRI 00

*Parameters without range are theoretically from 0 to infinite
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A RS2 22 K A 25 A VR FH X8k, A0 f R/ N B fa
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Tab.2 Parameters and their references used in the model

- " faFh Species
Bix} S
B2 Model B Parameters i ff. Hairtail /INEEfi Small yellow croaker
I, (mm) 507.8 270
W, (2) 1892 285.7541
b 2.8802 2.814
to -0.599 -0.47
t 0.25 0.3
B-H #i7 '
B-H model ;[:O (7).5 22'3
M 0.44 0.77
K 0.313 0.45
F 2.8 1.63
ZBOE IR Reference (& & HL%%, 2008) (7K FE B4, 2010)
T 2 2091 15306

Selection of cod-end mesh size

TEFE B S PR T R BOC R A f
Equation of fishing effort and fishing mortality

ZHUKJE Reference

(FHESE4E, 2005) (F k545, 2005)

13839 13839

ZHUOR IR Reference * *

BT8R (2013 R E Y SETHE S ) SETFRORIEIX A — T (RARTLIRE . R . s A b i i) 1)

YIRS 13839 H

*The value of fishing effort referred from the total number of trawling boats of 3 provinces and 1 city (including Jiangsu,
Fujian, Zhejiang and Shanghai) along the coast of the East China Sea, the data from the book “Annuals of Chinese Fishery

Statistics of 2013 is 13839
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MR, T LA T8 SR BT, A ifall 9% 45 B 42
e, M L, 2 T, AR EUR B SR S
P& E S = i X 2 A, Al L E R A f R 5 R A
AR F AT RS A RS s IR S 4 F fe b
R 7 X, ULEH H AT AR Y RN, A5 TE H AT
P EE T (RIS 58 T REORAR), FH AR a4 & 2
KL, B 2 PR RSO Z 0], T RSB b
P = (A 2, AhE)B 2 1, )R
%, 2008; 5k EBEE, 2010),

22 BBMREBNER
AT B e 00 RO A9 6 T AR MO Al

TR
Age at fishing (z.)

HHEEFET- R Fishing mortality (F)

Bl 1 it t-F S gic e i<k
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A Multi-Species Management Model Combining Fishery
Catchable Mesh Size and Fishing Effort

LIU Yong", CHENG Jiahua

(Key Laboratory of East China Sea & Oceanic Fishery Resources Exploitation and Utilization, Ministry of Agriculture,
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai  200090)

Abstract B-H model, a single-species management model, is not suitable for multi-species
coexistence situation due to several limitations. In this paper, a multi-species management approach is
created based on B-H model by replacing "catchable age" and "fishing mortality" of single species
management model with "catchable mesh size" and "fishing effort" of multi-species management model
to achieve multi-species management objective. The multi-species management approach was used to test
with the two typical species of the East China Sea, hairtail and small yellow croaker based on literatures.
The big differences in body shape and body size between hairtail and small yellow croaker and the small
optimum yield overlapping area demonstrated that these two species are not suitable for the integrated
management, which should be managed separately by different fishing areas or different fishing vessels.
This model has merits like intuitive, easy-judging and timely but with limitations of short-term
effectiveness and similar shape requirements. To promote the application of this multi-species
management approach, it needs to further accumulate various basic data for the relevant elementary
parameters, standardize fishing efforts and explore ways to improve the model accuracy.

Key words Multi-species management; B-H model; Mesh size; Fishing effort

D Corresponding author: LIU Yong, E-mail: liuy@ecsf.ac.cn

ST )



