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A Population ecological study of the hen clam(Mactra chinensis)
in the Dong-li self-regulatory community of Busan

Hee Won PArRk* and Chang Ik ZHANG

Division of marine production system management, Pukyng National University, Busan 608-737, Korea

This study was performed to estimate biomass and to provide management plan through population

ecological characteristics, including growth parameters, survival rate, instantaneous coefficient of natural

and fishing mortalities, and age at first capture of hen clam, Mactra chinensis, in the Dong-li self-regulatory

community of Busan. The von Bertalanffy growth parameters estimated from a non-linear regression were
SH.. =86.24mm, K =0.12/year, and = —1.37year. Survival rate(s) of the hen clam was 0.515. The
instantaneous coefficients of natural mortality(M) was estimated to be 0.232/year and fishing mortality(F)

0.432/year for hen clam. The current biomass of the hen clam in the study area was estimated to be 713mt

and the acceptable biological catch(ABC) was estimated under various harvest strategies based on Fo1 and

F40%-

Key words : Hen clam, Ecological characteristics, Biomass, MSY, ABC
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Fig. 1. Location of the Dong-li self-regulatory community
sampling site of Mactra chinensis in fishing ground from
November 2004 to June 2005.

Table 1. Number of samples and range of shell height, shell length and total weight of Mactra chinensis fished in Dong-li
self-regulatory community of Busan from November 2004 to June 2005

Sampling date Catch-in-number

Range of shell height

Range of shell length Range of total weight

(mm) (mm) ©
Nov. 2004 206 23.80 - 65.61 31.83 - 87.66 4.71 -108.68
Feb. 2005 276 26.94 -64.02 36.34 - 87.06 7.30 -99.70
Jun. 2005 302 20.00 - 65.60 23.00 - 88.31 1.80 -97.70
Total 784 20.00 - 65.61 23.00 - 88.31 1.80 -108.68
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Fig. 2. Morphological image showing ring radius used for
the age determination of hen clam, Mactra chinensis.
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Table 2. Total catch and fishing effort in the Dong-li self-
regulatory community of Busan from 2000 to June 2004

v Catch Fishing effort
ear (mt) (Number of vessel)

2000 500 55

2001 421 53

2002 486 50

2003 588 52

2004 488 48

Mean 530 51.6

-132 -



-2k T 2o] &4 7l Fz=~H, Mactra chinensis ©] =1 144 e 5+ 2 ¢

v of F&F A si= gl Ak wheka] Table 2 94
F ol EA EaFd Ao o5¥
(2000 —2004) o} 841 7] =} 5ol £ 7] sf o] o] & gF
2ol F (o] 5 ) & shebsbglon, o
A2 FE A HEEN e H A S A
(MSY) & F7d 3t eh

HOA £ A Ak F
< AFgskh

el 3l

F Ao &= Fox(1970) = ¢

- ot

Y —Uwexp( r )f (10)

2](10) & ol tfste] v Eaf Al HhA & T}
7] 18] 0.7 wowd ojue] Ak 33@3@4&
(Y)ol A <2 YA EMSY) o] 37, o] wj2] of

EPEEOR MWAMQiﬂ%MMﬂW

= B0l HZE U of EIH oI
AgzAel Ao A GAGE S Sl
2ol AL A 4 2 2] Aol AN AP L 7 4

(i g=
71 ¢ 5) Beverton and Holt(1957) o] 7} <] w 454k
#F wdel 2|(11)& AFg-sh itk

Unexp[ —nK(t; - to)]
F+M +nk

- (L —exp[ = (F +M +nK)(t. - to)]) (11)

Y
ﬁ:F exp[ M(tc —tl’)]W 20

e 7]

o 71w 2k We, K, toi= von

Bertalanffy A] 421 o] A] ] M =0z, M&
EZIAPAARA 55 G & o] FTF U E, = 50%
AFINAAH, e AzAgen, 2e]lz U=
1, U= -3,U;=3,Us = ~1o]}

HEstE I &8 £ 4

oA Al AbgR A=A 7] =3 2 Foy,
Fasoe 28] 22 Fagn 2 sl T For2 o] & o] & o
o] Askek F el 7€ 712 10% 71 == 7€ 7]
o st oY ApdAISGE o] sk, Forgh
o] 74 & 2|(11) & =7 F AP Al el isl B

w2l o8 o] g1 ul(F=0)¢]

AT T 9]

7g 718 Fahol the el A12)o) A ek AT
d(Y/R)

g =oxP[ ~M(te ~t)] W 20

{ Un(M +nK) exp [ — nK(tc —to)] }
(F+M +nK)

Un(M +nK) exp [ - nK(t. —to)]
(F +M +nK)?

- [(tL = to)] FP+(M +nK)
(t. -tc) F =(M+nK)]} (12)

2](12) & AF-&-skol AL ¥
st F3hg 2h7) 9 shef Rk
Foi k& 574 3 vk

7 ARk d el 48 2(13) & Abg-st
ﬂ#ﬂﬁﬁ%ﬂ%ﬂﬂﬂﬁﬁ@]ﬂdﬁg
w(F=0)2] gL 71Fe =2, o 2k}
el 40% ] AAFS FAND 5 Q=

o] Zl A} kA 4=¢1 Fagy S 3 4 8] 1 0)-

271 £ 10% o] = 5
I R

ﬂlﬂ

7k

gud

Hr

F=09 = o 7F3)g 2 ehx] ¢ 2(SB/R)

(13)

= /-“1(13)01 14 TLdg 2k ES A&tk 9
o] 2] oA AF-&
24 0.23, 34 0.67, 4.4 0. 84, 54 0.93, 6Aﬂ 1.00 &,
B2A 67 AR ESAR R F
(Chung et al., 1987).
ol EAFZEF =F < 1 ¢]SB/R&

M) g MR N (1 —e KW

SB &
R me
(14)

ol FT. o] 714, tHl o Aol i) o A4S
o 1= Fgkel 0] = ofo} afn, elafe] wl7}%7}
H=Fiel grolh &

-133-



T Y S 2

Table 3. Tiers used to determine acceptable biological catch(ABC) in accordance with the level of information available
for fisheries management system (Zhang and Lee, 001)

Tier 1. Information available : Reliable estimates of B, BMSY, FMSY and Fx%
1a) Stock status : B/Busy > 1
Fasc =Fwmsy
1b) Stock status : o < B/Busy <1
Fagc =Fusy x (B/Bumsy — 0)/(1 - @)
1c) Stock status : B/Busy <o : Fasc =0
Tier 2. Information available : Reliable estimates of B, By, and Fy,
2a) Stock status : B/Byy, > 1
Fasc =Fx
2b) Stock status : o { B/Bypy <1
Fagc =Fu% x (B/Bxws — )/(1 - 0)
2c) Stock status : B/Byy <o : Fagc =0
Tier 3. Information available : Reliable estimates of B and
FABC = FO.l
Tier 4. Information available : Tim-series catch and effort data
4a) Stock status : CPUE/CPUEwsy > 1
ABC =MSY
4b) Stock status : a ¢ CPUE/CPUEysy <1
ABC =MSY x (CPUE/CPUEysy - 0)/(1 — )
4c) Stock status : CPUE/CPUEysy <o : ABC =0
Tier 5. Information available : Reliable catch history
ABC =P x Y am(average catch over an appropriate time period),
0.5<P <1.0 P: optimal constant

Equation used to determine ABC:
B
ABC =Fgrgr————— (1 —& ™ o)
aroet (M +Ftarget) ( )
B: Biomass at age i, M: instantaneous co coefficient of natural mortality
Frarget : instantaneous coefficients of fishing mortality determined by the data available and the stock status
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Fig. 3. Relationship between shell height and ring radius of Mactra chinensis in the Dong-li self-regulatory community of
Busan from November 2004 to June 2005.

Table 4. Mean ring radius on the shell of Mactra chinensis in the Dong-li self-regulatory community of Busan from
November 2004 to June 2005

Ring Radius of ring(mm) Number of
group R r r rs rs rs s ry s samples
1 26.70 21.58 27
2 33.35 22.65 28.87 54
3 41.32 22.37 29.75 36.53 33
4 50.78 22.06 29.09 36.69 43.59 83
5 51.94 21.72 28.82 35.88 42.13 47.78 76
6 55.54 21.28 27.63 34.44 41.20 47.00 51.66 52
7 59.01 21.98 28.48 35.01 40.73 45.89 51.46 55.47 16
8 61.33 21.02 26.96 33.71 39.72 45.00 50.15 54.87 58.33 4

Mean 21.83 28.52 35.38 41.47 46.42 51.09 55.17 58.33 345
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Fig. 4. Relationship between shell height and shell length
of Mactra chinensis in the Dong-li self-regulatory
community of Busan from November 2004 to June 2005.
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Fig. 5. Relationship between shell height and total weight
of Mactra chinensis in the Dong-li self-regulatory
community of Busan from November 2004 to June 2005.
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Fig. 6. The von Bertalanffy growth curve by the non-

linear regression method of Mactra chinensis in the

Dong-li self-regulatory community of Busan from
November 2004 to June 2005.
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Table 5. Estimated of survival rates(S) and instantaneous

coefficient of total mortalities(Z) by of Mactra chinensis
in the Dong-li self-regulatory community of Busan

Method S Var(S) z

Chapman and Robson 0.515 0.0005  0.664/year
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Table 6. Estimated Instantaneous coefficient natural
mortality(M) and fishing mortality(F) of Mactra
chinensis in the Dong-li self-regulatory community of
Busan

Instantaneous
coefficient of

Instantaneous
coefficient of

Methods h e h
natural mortality ~ fishing mortality
(M) (F)
Alverson and Carney 0.240 0.424
Zhang and Megrey 0.232 0.432

Of =7 Al (L)
WY B o & A AN Gl o] AY AW
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Table 7. Age composition of Mactra chinensis in the
Dong-li self-regulatory community of Busan from
November 2004 to June 2005

Age(year) 1 2 3 4 5 6 7 8 Total

Number 27 54 33 83 76 52 16 4 345
Percent(%) 7.8 15.7 9.6 24.1 22.0 15.1 46 1.2 100.0

Table 75 zrom, of 714 < dad @ar(ty) o 44
= -JZ—)‘S]H](Pb)l‘j 24.1% 01 g2, 71 o™ A
& or(ta) ol 14 o] =4 (Pa) = 7.8% 0] ¢]T).

Table 7¢] Az A=} 59} 21(6)& Al-g3fe]
A RN o FHMA A ()2 3.264 =2
F A= Atk

Ap 2t

k71 2] & 7H = able 83 7 on 1x =
Alel| Al = W Ak A A 4= 7] 15.85inds./m?, 22} o]
A] = 13.82inds./m?, 3} <] 4] = 13.51inds./m?e] g}
T}, Table 8 vbebdl 2} =st (7)) AFg3ko]
Fyol&A Mgz A9 Table 92 7+
o] 713mt2 A gk 2 A 7ol A AFgE o
(@) e gurd ) Pgo] o] o] FMe g S
ZelehiTh @ el o] A% o] 7 U o5
Table 8. Input data used to estimated biomass of Mactra

chinensis in the Dong-li self-regulatory community of
Busan from November 2004 to June 2005

Number of Density Mean weight Total area Catchablity

operation (inds./m?) (9) (ha) (a)
1 15.85 51.10 51.54 0.52

2 13.82 48.83 51.54 0.52

3 13.51 49.97 51.54 0.52
Mean 14.39 49.97 51.54 0.52

Table 9. Biomass, variance, and 95% confidence interval
of biomass for Mactra chinensis in the Dong-li self-
regulatory community of Busan from November 2004 to
June 2005

Biomass Var(B) 95% confidence interval
(mt) by Delta method (mt)
713 1.14 x10* 645.19 -780.43
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Table 10. Input data used in Beverton and Holt model
(1957) of Mactra chinensis in the Dong-li self-regulatory
community of Busan

Parameters Values
K 0.120/year
W.. 212.04g
to —1.37year
M 0.417/year
te 3.26year
tr 0.8year
tnax 9year
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Fig. 7. Y/R against the age at first capture(t;) for various
fishing mortalities(F) of Mactra chinensis in the Dong-li
self-regulatory community.
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Fig. 8. Y/R against fishing mortalities(F) for various ages

at first capture(t;) of Mactra chinensis in the Dong-li self-
regulatory community.
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Table 11. Yield and spawning biomass per recruit of
Mactra chinensis in the Dong-li self-regulatory
community of Busan from November 2004 to June 2005
under harvest strategies by Fo1 and Fago

Age at first E E YIR(Q) SB/R(g)
capture 01 0% Fo1 Faon
3.26 0.250 0.418 10.71 25.47
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