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1.1 BEFESHERE

e 3k AR R R TR 6 i 3l B TR AR IS
PRI A, AR A EE (2015411 ). A
(20164E2 ). FHZE(20164E5H ) EH % (20164F
SHHHE3A H i — ks AR VE F M 10~70 m;
W A X3k N B N AR IEE(120.93°~122.95°E,
27.21°~28.97°N)([& 1); VA A A #7 A 110 109,
7800 t, FAHLTNERA03 kW, 1R LT Ny
AL TXURR G v A R IS R AT A SR
AR B e Sk AR S VR OR A7 Il SE e =, 7R
CHE AR A ) T A e, e ek
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Fig. 1 Survey site map of sampling in

Wentai fishing ground
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e e i G e k2 6112, HARKE
[l 44.6~30.1 cm, )53 [ 2 0.21~182.85 g;
ek R AEA T RE, HERZ, KERD;
TEARR T, Tk e &R IRRK B i i),

KERZ, FHERKNIE R, 4/
FERHARK L 5 b, e Sk M B P R K 4 7
K& H18~20 cm, FkZFE . X000 14~16.
14~18 cm, ULHIFEF . 5200 RS 9 ek fa Lk
HRK, MERK . & Z /N 17 Je Sk fa b &
MR EPBRESRgim, UkEmm, 4.
HMEZEBEAKGEED,

T1 REBGRLEFTEEMFRHIE

Tab.1 Biological characteristics of H. nehereus in Wentai fishing ground

45 season % autumn A% winter #%  spring T summer
#/4  number 293 1005 498 815
fhK/em  body length 4.6~28.5 5.5~30.1 11.6~24.7 12.6~26.5
ki E/g  body weight 0.21~173.67 0.47~162.45 11.76~153.80 13.00~182.85
K4 /em  dominant length 14~16 14~18 16~20 18~20
P /em  average length 14.07 15.61 17.99 19.98
PHEH(Q/D)  sex ratio 0.42:1 0.18 : 1 1.83:1 2331
PR A/ mature individuals 3 79 65
TIB %Y. average feeding level 1.26 1.12 0.89
AV A v AT MEPE M A 636 52, HEPEAS 25
SR, MEMEPER 124 2 1, 2R 5 R O HiPE female, n=636
U £ e 37 W A A L IR R B 1 0 1(0=13.622, 20 B Bt male, n=511
P<0.05)M LL Bl ; & . H 2= MM A ECE & T o
P, oK. &BRZ; UERRAESSVSA S50
VIR AR g A i, B BE ek Eéglo
PERAN R Z (R 1)s e Sk M PE A R A K
il 11.6~27.5 cm, A 5T & 35 [ 24 11.76~206.80 g, 5
FHIME19.55 em, PEHAAK L K 19~20 cm; ffE [L
0 Len r”J] F" ”.ﬂ.. [.x

PEA AR JE B 410.2~30.1 em, A 5T 5 90 Bl
1.58~109.46 g, “F-H#J{H }18.17 cm, RHMKK LA
J718~19 cm(/&12),
22 K- REXFR

SR I PRV BCIOL A e Sk A (R K — AR TR A K
Z W=0.000 5L**"(R*=0.906 7) (K13), Hrr, MfEdE{k
KK FEEER: w=0.001 7L>*(R*=0.732 5,
n=636), MEMEIKK —KBREICR: W=0.0012
L¥(R*=0.828 2, n=511), £&Z0&VEmIH3Hr,
P>0.05, ULUAME . MRSk iR KRR SC R
AR FEEZES .
23 FRFEK

H Von Bertalanffy/ K HfE(L,=L.[1-
e KON Tk iy £, ZELEFAN T J5i%
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Fig.2 The body length-frequency distribution of

H. nehereus in Wentai fishing ground
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W, = 339.40 x [I — e 039(+0.69)]3:87
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Fig.3 The length-weight relationships of H. nehereus

from Wentai fishing ground

30 ¢+
=
22
ﬁ'g 10 +
el
0L ——
1 357 911 35791
2015 2016
H#
month

4 FpSkERRICSRER T8 F 5 K%
Kz F ELEFANI{& it B0 & 4 i 2k
Fig. 4 Body length frequency of H. nehereus and
growth curve estimated by ELEFAN |

EARKMESE R DR, RKAEKIMEILH A,
ARG RGP, RABIE T TR
MRS R AR 2R & “S” R, IR R A K
U R 27885, X R 8 SR K A 23.8 em, $)
FRTREN106.73 g, HIJpSkfare2. 7804, 1K
FE A K HCRIR R o, AR R R, FE2.781%
ZHi, ARERZEE TR, M8z s, ALK
TR B AR (E15)

24 RHTEH

ST AH MR R 2,
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", SEHELFR: n <%> = —2.55¢ + 13.64,

R*=0.981 6, MW ULAHA kA ST R
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167> 15 42 B X 2 K B 4 A fig 4 1w 4b 78 21 a0l
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Fig. 5 Growth curve in body length and
body weight of H. nehereus
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Fig. 6 Estimation of total mortality from length-

converted catch curve of H. nehereus
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RRAE19 g/B(MA); PRI HT 8576 T R &
F=1.89, ¥IFHAFEIEHE R EN1.5~1.98% , Yy/RIEHY
K, HASTE 4 Bk E0i AR it 7 R aff o A AT A
AR R 178, AR K 19.48 em, Yy /RVT LLGA
#18 g/,

4

THR A /R
catchable age
[\S)

0 1 2 3 4 5
TP R EL
fishing mortality

E7 FHERMBHELTTCAREZIMTH
BN EBREML

MERAL B AR A BGE i 3R i i 4, SP. ORIMZM i &R

1=t B BT Mk s, B R 58 4 B R B0 3R B T R T I i £

Yyp/RE  FASH ALY, /R

Fig. 7 The Yy/R curve at the first capture age and
fishing mortality coefficient

Dotted lines A,B are the optimal yield curves; point P is existing value of
Yu/R (t.=t,), O is optimal value of Yj/R calculated by incomplete B func-

tion and M is theoretical reference value for optimal Y};/R
3 Wig
3.1 HERIEEF

N EZENER i OB drelas - A UES ) 25/ SE N O RE R N
FET- SRR, R — A 3E AL BE AT LR
e AT R ST B AT A5 B2, ] SnedecordE P2
PR oy 20 20 BN AR Y e AR 4B 43 33 R 0.9 i
2.0 cm, 454G ELEFAN I [ 3358 sk 90L&
P Score™, [RAIHFS% “ KA KFFIE” (growth
performance index )i 5 A [\ 2H 5 f%) vl {5 & 21
@=1gK+21gL oo HI AN [A) 41 I A5 2 A 1 0 7 o A
(L) FAEKBRK), HHHESAEKR R, L5
A1 BE Score it £ f R4 I (2 2)

M EPE N 1.0 cmff, $LAHLE Scorefi
K, 50478, RIS HOREAE, HESAERKE
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2 TRABEMEKSHGHEENEN
Tab. 2 Influence of different class intervals on

estimation of growth parameters

2H¥f/cm  class interval size

HEKSH
growth parameters 0.6 0.9 1.0 15 2
ERSUE e 037 039 035 045 1.50

WiLfAK/om L. 3182 3213 32.03  33.08 32.03
AR score 0382 0458 0478 0330 0.368

RAEKKHE ¢ 257 260 256 2.69 3.19

TEQH AL A2.56, TESH A i fil; M4k #
H2.0 cmff, IS L Score 50.368, L& FE i
fiX, SRR IEeEE R, #3.19; MAHMBESE
450.9 cmi, 4815 & Score 10.458, 15 R
L, BAERKFHEE N2.60, WFERE, G4
2% J&ScorefH Fl B AE KAFEofE , #£0.9 em¥E hy i
HEAR K IR (R2).

32 EABEEKEFESFHR

L6 ¥ 37 e Sk A P AR R 17.3 em,
KA H4.6~30.1 cm, IZWFFE 45 S 5 MR LS5
DA A B FEAR L, PR R A K R KA
FEXTEL /N, BB 5 3 e Sk B AT RE AR AR
ANEUAL Y R B, SRR RS AT BEJE fl A T R
A A7 BH U 7 3 Y R R4S Y e Sk
1 PR BB RAE KRR KIE R FAHE Y,
H 2 B ¥ B0 (24°~27°N) AL T 7 BF 57 ifF 35
(27.21°~28.97°N)R 7, HE/K IR BE By, i Ea 08T
PRAGIH R, AR R A IR A i e Sk o
TR — AT e R AR Bb M 3.87, bIE— B HIK
e AOR SRR L SR 3N T ) B A K
RS, f bR I e sk B R A RKORES, BITE
e Sk A AR A G R AR RN 2 — R AR Y
Koo T8 EOR S FA R s A T B R A
B &Y B s, R AR R AR i AT
WA, bEHSKERES.58, iAW e Sk i i
BER H32.13 em, HIYLH . JLRILH PR AR
Mg XU IR S A R 22 AN K (K3) . AR
H, MRK KT 19 emif, P Sk fa 0 55 %31
i e e (P 2), o 06 A BRI Sk £ A
AR A A7 AE 3 1 25 55 (P<0.05), X Fh2z 5+
ArRESE AR . N e R
AN TR) 7 3
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Tab.3 Comparison of growth parameters of H. nehereus in different sea areas/years
RS RSl ML L™ ARt X AR X )
growth parameters Wentai fishing ground Minjiang River and Jiulong River Estuary East China Sea East China Sea

FAy years 2015—2016 2006—2007 2005 1997—2000
fAKFEHE/em  body length range 4.6~30.1 1.5~48.5 4.5~30.3 4.9~29.5
Tk K/em  average body length 17.3 15.0 18.9 18.4
R ERER b 3.87 3.77 3.33 3.10
WL fAK/om Lo 32.13 31.50 31.10
G2 SR S 0.39 2.10 0.46
BB KYBRFERE 1 -0.69 -0.15 -0.31

3.3 mEFIHAE

TER A il 17 1037 J Sk i B0 foe 1 Tl IUAR I
ANASCEE 2 AR TR A Y ) AR AR A A A
Yy Z RN S e B AU R
R, HEESFZE.: ORIERD IR
Oy ket A SERERBCRE ; QRS
GV e R AR O PR35 8 AR E A R Al B, AR
3 8 B S A0 R B AT 3 2 i R A ST A T g A2 N
PIE BT AARHE" S e Sk £ 78 51 1k ol FAF IS 2
A, HBEA YR ERIRE, kAR AERZ
G, WETERESEZIAZERWEL, i
TE Il 47 1% 2. 361 i X H A7 T A, AH R A i 5
PR 922.35 emy HU, Ry b s, DRIk
Tkt B DA — YOI, TR AR B B B

BERF H A B BVA K 14.5 em(F4); 1L4b,
A5 PR B A B B TR AR AR K S TR 2 4 18.45~
20.43 cm. AN e Sk IR A0S, [R]
BE 2 4 30 R A 28 5 R 25, A UUAE IA T FF 4 47 i
0. 1505 [ LAtk b3 1, RICKs f 3 JF 47l 40 18 1%
RLASES R el FF AR N 16.5 em, %4
KA T M AR K 5 G R 3 B, AR
FHROBMGEARK . W, Y/RixE17 g/, M
PAT UL S8 g/, I T 112.5%. Mgl 4
T R AR S T R Sk a0 R K 4 B
16.0F115.6 cm, 74K e Sk f0 ) FF 4 A4 K 3 K
£16.5 cm, HWRMAP L AER, REERk
b TR B, Bk e Sk a9 R O
%, I IR A S 7RV R T AR Z BRI o

R4 ERBFTHABELR

Tab. 4 The catchable size comparison of H. nehereus

i

HYLE L U ae?

He /%{\/ /\‘»‘ “# XA[IQ]
ERSH Wentai fishing Minjiang River and R (ﬁ@ x
growth parameters . . East China Sea
ground Jiulong River Estuary
S 144 /cm  estimated catchable length 19.84 16.28
P ARG age of inflexion 278 1.24 2.1
I FEAEWS /0 critical age 236 1.41 28
PR K/em  body length of inflexion 23.8 20 21.07
I F K /em  critical body length 22.35 21.1 23.59
SEPIE A K /em  minimum body length at maturity in survey 14.5 15.6 11.6
&K /em  optimum catchable length 16.5 15.6 16

34 BEBEGRLBEERFRRR

IR G W e Sk IR B E T R 50N 1.89,
HARBET- R BN 0.66, FHFET- R B N HIRIE
T-R2BR3ME, HFARKLTT74%, HHEGulland™

P2 B — B £ 2R B 3E JT & R (E=0.5) Fl Pauly
S B I R K- (F=0.4M),  FIWT e Sk
IR LA T BT A CRAS . AL Sl R
AR PR OLT T8 Sk e AR 0 B A A b
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Growth, mortality and optimum catchable size of Bombay duck
(Harpadon nehereus) in the Wentai fishing ground, East China Sea

DU Xiaoxue "**,  GAO Chunxia "***, TIAN Siquan "***,  LIU Weicheng **,
WANG Jiagi "**,  YE Shen **
(1. College of Marine Science, Shanghai Ocean University, Shanghai 201306, China;
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3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education,
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4. National Distant-water Fisheries Engineering Research Center, Shanghai Ocean University, Shanghai 201306, China,
5. Zhejiang Mariculture Research Institute, Wenzhou 325005, China;
6. Zhejiang Key Laboratory of Exploitation and Preservation of Coastal Bio-resource, Wenzhou 325005, China)

Abstract: Some traditional fishery resources in the East China Sea have showed an apparent decline trend over
years and therefore, those subordinate economic species, such as Harpadon nehereus, have gradually became dom-
inant species, which also has important economic value and plays a key role in local eco-system. During the peri-
od from November 2015 to August 2016, a total of 2611 samples of H. nehereus were collected in the Wentai fish-
ing ground. Based on the length information recorded, an ELEFAN I technique was used to estimate growth and
mortality parameters of H. nehereus, and an incomplete  function dynamic pool model was adopted to determine
the catchable size and evaluate the exploitation conditions for H. nehereus resources. The results show that: the
length-weight relationships of H. nehereus in the Wentai fishing ground was #=0.000 5L**" (R*=0.906 7), and this
relationship was insignificantly different between females and males. The parameters of Von Bertalanffy Growth
function for H. nehereus were L.=32.13 cm, K=0.39 and 7,=0.69, with the inflexion for body weight growth es-
timated at 2.78 years. The total mortality coefficient calculated with linear catch curve based on body length struc-
ture was 2.55, and the natural mortality coefficient estimated by Pauly’s empirical equation was 0.66. Meanwhile,
the fishing mortality coefficient was found to be 1.89 and the exploitation rate was 0.74. The dynamic pool model
indicated the age of capture and the first catchable size should be increased, and the first catchable age and the cor-

responding capture length should be set at 1.15 years, and 16.5 cm, respectively.

Key words: Harpadon nehereus; growth parameters; catchable size; incomplete  function dynamic pool model;

Wentai fishing ground
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