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ABSTRACT

The relationship between shell length and ring radius
in each ring group was expressed as a regression line.
Therefore, there is a correspondence in each ring
formation. Based on the monthly variation of the
marginal index (MI'} of the shell, it is assumed that the
ring of this species was formed once a year during the
period of August to October, and the main period of
the annual ring formation was August through
September. The relationship between shell length (SL)
and total weight (TW) was expressed by the equation
TW = 2.2476 x 10° SL*%*®(* = 0.90).

Shell length (SL) and shell height (SH; mm) were
highly correlated with the equation SH = 0.7545 SL -
0.0145 (* = 0.93). The shell length (SL)-shell width
(SW) relation was expressed by the equation SW =
0.5336 SL- 2.4253 (* = 0.87).

Growth curves for shell length and total weight fitted
to the von Bertalanffy's equation were expressed as
follows:

SL, = 60.02[1 - e-0‘6458(t-0.3895)],
TWt = 4363[1 _ e-0.6458(t-0.3895)]3.536
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index, von Bertalanffy's equation.
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WZFz7) (Mactra chinensis Philippi) + “NF=271#
(Mactridae) °] &8s Fo24, 4& AY7 =, $3l
s, =704l 20 m 7FR] A3t} (Abbott and
Dance, 1982). --2uetellA Adalie] Aol A 4]shn,
oz s Fag siFelth. 2AA9Y NEzde
of A|FelA vid 2,000 & oA MHH =& FolAde] F oF
Aol

gy Ak AT AT Ags HAE o
@] Wig e st A9 dEH FA42, A Y A
AsY HFVEL] A=A A FF AMRES] E2F3H e
2 Qg #oFAeAle] M} &=k

& AR FAAGe QA AgEsle] e A
2]5 %3le] MSY (maximum suspended yield, #tj 2|4
A Q) & SA] AE J2eAle] 3o 2 A A
Hato] ARG Aot

NFzohe g A7 FAFA 37 3=, 42 5
Aoz Arst AP=E|glon dRojixE Hanaoka and
Shimadzu (1949) 7} ¥Fefolet 4AE] B3, Sakai
(1976) 7} FA)ol| B3}, Sakurai et al. (1992) 7} E7}0)
29 gz A& Ruslglnm, Sakurai et al.
(1997) & &3 & AAo] ATl mlxE B of
8 d73l¢li, Sakurai (1993) & 432 A%l diste] o
7% v} 9lom Sakurai et al. (1998) & MAT FEie} A
2] Z7]o) g AFF it ok FolrE Wang ef al.
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(1984) °| <fAF slreliA e B33 Ak, QJFy-3le]| Al
A7stgdn, Fujol4l= Lee and Son (1978) 2 $A3H74
up g Z7PkAye] Gk #Bsle], Kim ef al. (1985) °] A&
3} A7kol| #3te], Chung et al. (1987) & A Aol #s}e],
Chung (1997) & AAAESL AAF7]o) Bslo] Ryt v}
et

Mz gy

2 A7l AMEE R 19949 1¥4E 19944 129
(12 Aol A A=pE s FAA S5 s (Fig. 1) o
A gaer A ojHEA =i 13] AHAste ARE3HG
o} (Table 1).

AR BEE S AYAR &4 2 (shell length), ZF
3 (shell height), Z+Z (shell width) < Vernier caliper®
0.1 mm7H, A5 ($57, total weight) 2 HAAZZE
0.1 g 74 FAsgck

AL slzhel| Yehd o2 shgled HFEEANY o)
Ztelle ZA4-5 $Ao8 A et FA9eR BF
et Tzt yehda £ dpelAe $ARE 4A3] A
AT F 25 R A2 vad Fe] FIE 35 A7
& ARgstglon, sizte] BERgdlsl Fde] HANS &

o= sgick SAVIE A4 4L R, Al 189 3%

|

Pilungdo

2% 128%

Sampling site

[t
1 km

Fig. 1. Map showing sampling locations, Dotted lines are
low-tide levels.

Table 1. Sampling date and number of specimens of
Mactra chinensis.

Sampling date No. of specimens

Jan. 25, 1994 280
Feb. 19, 1994 170
Mar. 20, 1994 150
Apr. 20, 1994 ' 250
May 19, 1994 312
June 26, 1994 185
July 23, 1994 140
Aug. 25, 1994 180
Sep. 19, 1994 210
Oct. 20, 1994 270
Nov. 20, 1994 120
Dec. 28, 1994 120

Total 2,287

ry, Al 289 EFE 2 3t FA33ch
c siZte] EFdiel FRdR o) AA Yshs &
o] AFIARA AGWHE 47] At AR S
o543 SEHAAY] U F714E ARSI
2 AHE- A DEdsie AWPAAAS

(R-r,)
(r-r,_)
®R: 2%, ra: 25 239 4], rp o N9 &5 e
ARAEL] roa &7 HTA, ra: 17l o)A &5 7= A
AES rn $749 BEA) o2 T3}k

273 A%, A5} 2hm, s 4E 2k fAle A4
o7, 2T AFFE TEAAE FE3te] £85I

=3, 2 S$EEAAY A AFE ) sk
Hste] PN e Tk SR AFE &
Astglct. o] AXXES AHS3te] Bertalanffy 444
spch AAAe 2 A FHFE Z2a39 Sigmaplot
(4.0, SPSS Inc.)2] regression wizard= o|-&3te] F3lgle
v, 28 YA7HA S AHATE ] Hbe e AR
Arre x5 PER dv|Ho® FFIG Y, Chung et
al. (1987 )3 Chung (1997), Kim et al. (1985), Sakurai
et al. (1992) X Wang et al. (1984) 2] A55 Fusie] 2

A 3)ic.

MI'=

[+] [+}
A&

4

Z7 (SL) ¥ 2tz (SH) 29 #AI= SH = 0.7545 SL
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60

SH = 0.7545 SL - 0.0145 (= 0.93)
SW =0.5336 SL - 2.4253 (= 0.87)
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Fig. 2. Relationship between shell length (SL) and shell
height (SH), and shell length and shell width (SW) of Mactra
chinensis.
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Fig. 3. Relationship between shell length (SL) and total

weight (TW) of Mactra chinensis.

- 0.0145 (* = 0.93) °|x, 2 (SL) 3 Z4F (SW) 7+ 3
Ax SW = 0.5336 SL - 2.4253 (> = 0.87) & W}

o} (Fig. 2), 27 (SL) 3 AZF (TW) 9] 3Ale TW
2.2476 x 10° SL3% (* = 0.90) & Yepdot (Fig. 3).

2. &w¥4e A4

2o EFHYelA FEdE °l*“6]—— A dHPAR
A AFRLE golnm, o}y HES sieu] Hs) 2 o)
7re] 4RI &7 AA3H J*?%lv— RAEsIC 7 T
& A7 aAE Ao 2 wus) BElse A3 BAE 7
AT} (Fig. 4). webA Agzsle] §4% &2 d$A4ol v

o}
2R

e Q=9AA AYE Aoz ¥ 4
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Fig. 4. Relationship between shell length and ring radii of
Mactra chinensis.
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Fig. 5. Monthly distribution of marginal index (MI') in shell
of Mactra chinensis.
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Table 2. Estimated mean to weight at the time of each ring
formation based on the relation-ship between shell length
and total weight of Mactra chinensis.

Ring  No. of Ring radius

Item e
group individuals Te Irs Ty
1 1,219 27.29

Shell 2 197 25.78 43.10

length 3 72 25.09 43.01 50.23

(mm) 4 23 23.96 40.65 50.01 55.27
Mean 1,511 26.53 42.25 50.12 55.27
1 2.69

Total 2 2.20 13.53

weight 3 2.00 1343 23.24

® 4 1.70 1100 22.89 32.60
Mean 2.15 12.61 23.07 32.60

< e EARskglc

T AT (MI) & 3ol 29 A Eo] 30 o]3}
9 e Bolopt 44 o]F F43] %57}6}“1 79 N1 B2
e Holoprt 84el] 298 AT 30 o519 g Rolw,
9Yell= 50 ©J3te] NAED 80 ol 4] & Rolj: AMHER
g3 727, 109ele 28 7ANE0] 50 ©)3}e & B
Ak o] F AR} A4 ol Fukel 34l % S AR
= &8 AEC] YepAet AAF F 2Es Al
S7FIa glot (Fig. 5). 2822 Fzse 234 A7
€ 84UellA 104712] 9 1 3] Y4HE Aoz 24 5 9
oF, F 594 A7l 8helA 9deogich

4. 954 BT &7

Az} R eA YR olfse AAYL 913 §
/%]5_]‘—- 7])«4_,] OUo)O g}.o]g}y_ o] = 0 o:] Foz 7],_‘_
spo] AgEE 7t A5 HF 3L 73t (Table 2).

7t &2 #HE &4 11 = 2553 mm, r; = 42.25
mm, r3 = 50.12 mm, r4 = 55.27 mmeo|gic}. HF 72
EA EF YA AL 9AMRIE n = 215 g, 1y =
12.65 g, r3 = 23.07 g, ry = 32.60 g °|th

5. 4744

2 ZASIAE Bertalanfly 474 o43te] Aol that
AN A 4oz ersiet (Fig. 6, 7). Ao
A71E 6-79% R, 69 Ak RISl 53 8-10
4 250 A=HER, 2F I A7 71 EEIA
A717} 8-949<0 A& FAFskH oF 15 /Y (1.254) & 4
c}.

& PAAY 4L SLigs = 25.53 mm, SLags= 42.25

mm, SL3os = 50.12 mm, SLsss = 55.27 mme| i}, BT

I'. Age and Growth

~
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SLy = 60.02 (1 - exp(-0.6458(t - 0.3895)))

SHELL LENGTH (mm)
8 8 &5 g g

=3

=

AGE (years)

Fig. 6. Estimated von Bertalanffy growth curve in shell length
of Mactra chinensis.
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Fig. 7. Estimated von Bertalanffy growth curve in total weight
of Mactra chinensis.

TRz A &8 A AFE GAXE TWies = 2.15
g, TW2_25 = 12.61 g, TW3425 = 23.07 g, TW4,25 = 32.60
g ol

+EZAA e olgdtq ¥ A Kk &
0.6458°]|™, H 7 (L) 2 60.02 mmeo]|x ZH4o] 0 mm
4 o] A ter 0.3895 AR ey =g
Bertalanffy 44742,

SLt = 60 02[1 - e‘0.6458(t-0.3895)
TWt = 4363[1 _ e_0.6458(t-0.3895’]3.536 ﬁ‘:}_

U

Az A27]E Chung (1997) o} $g9] 22°C o4t
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o2 Ap3le 6947908k B ustgen Chung et al
(1987) = 4] 64-70] F A=)etn st en, Y& 9l
M= 79-9Y0] F Atey|eli ¥ 918}l 1 (Sakurai et al.,
1992), FFoAE 0] 14T o)A Lele 54%¢ A=t
gobs B3 gk vl Qlok (Wang et al., 1984). ®3 £ x4}
AR 6UYE A hRe AT B3 Ut A
A7} etk weiA, ARl £ ARl 69792 7
& 4 Slck

sife] si2e QAR o] 9F ART A T
o @& =Fo] EEE ek o =EEY dFEe #1534
AZIE 24 F 7R v vk & 2 5§43 Yo}
AAY Eold o (Ryou 1991; Kim and Ryou, 1991;
Sakurai, 1993; Ryou and Kim, 1997) & 2] A%
(Kang and Kim, 1983; Kim et al., 1985) & & 4 9
o 22 R4e izt el o oixle pEe 4
B B3, ol A Hols ¥53 Azoe Ay 4
R4S AR ARle oA HAY QR P4l
26 Q3] AdsE Aol atel Yepde), Te, 2
Aol Hie) AT A L7l skl Yolt
o, Wad] o) A dehbe ARelAE 4] o)%e
= w0l AP fEUeldMx SEdE (Spisula
sachlinensis) 3} NFZI A= A=A o] Fof F&o] ¥4
He 2o vepydcl oy, 4¥9 Hokkaido9 Azl
9 &EL 2ol I3 129904 1Y PAHdn B
Skl glo} (Sakurai, 1993). 53], Lo slejAe M=
2] &EYAT =P ARAHA ABEAY) ddn s, 2
AR ARE Ael: Eyoh # 24 Kim et al
(1985) + 74-842 ZAE o, & 2AjAE 347 49
of o9 MAIEAAM FHA o] PASE A= Y
Ui ok &, ARzl A=) AFel AgHdd &) §
A A A7) A% oS 5T A0 FAHch age
2, AF2AE 98 AT dos $&e] gl vehd 7
dol werg 53] oo & o Azisir)

Sakurai (1993) of 93P Y& sikxs)e] dFAA) 2
ste] FAY AFTE F 9 N2 Jelsten], ZHzhe] asje
3.6 mm, 39.5 mm, 59.7 mm, 67.8 mm, 72.7 mm, 74.7
mm, 76.7 mm, 78.1 mm, 78.3 mm=2 Yeh} 2 zA}ej4
2] 47 AFTEG 453 g gl J—ZHW}" QqeH, =
71% £ ZAME Ad 2 65 mmeoln diREe] AAE
°] 2% 60 mm °]3}te] &3] AT 65}, °‘%31 35

ole Hdzhao] 80 mm AEE ZAEQTh ®3 Kim ef
al. (1985) + 4 7)9] dF7°] ZZ 21.98 mm, 48.08 mm,
59.73 mm, 66.37 mm% B ustg.on Hoztare o 70
mmZ -P-uete] AFEANt thi Fes, AFTEE 27 3
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< Zl2 2 Yelyich £, Bertalanffy 4744]e] 23t 444
gk #d] 2} Sakurai (1993) + 78.31 mm, Kim et al.
(1985) < 71.6 mmZ FA=F o], & FAlA2] 60.02 mm
S} ZA) Apol7} et olg} o] %1‘31--4 Are 99y =
i A 2= dyer vehd St Agxsie
3] HEE g

ol YE9 At FPoE Ay ANEW AYFHoz A
etk fejute] A4 243419 AFTES AFHE
AHshr) GEo, AAA o2 449 AT FHEE T
3] wolel =3}, 1982'39) k&) 199439} ARE H|w }-\:{.]_
2717} 9% 7“°} A AL E 5 Y, o= A0 7

ashe] £39) ANSE A=) Aoz 2AUh

=

o

r

Fﬁ

2 o

19949 194-E 19943 1297k AEE F4HA) A
Aol Aalsls Mgz S zx}%};‘iv}.

Mgz i) Yepues 482 9 1 3 345 = &
T 4N 8¥9A 9éi 22 gch 2F PA7)7e
15 A4 (1.259) =2 vebgel 2 (SL) 3 AF (TW) 749
FAE TW = 2.2476 x 10° SL3% o)9 o m 23} (SL) F
2431 (SH) 7+e] BA1= SH = 0.7545 SL - 0.0145 o]z, Z
Z SL) & ZE (SW) 2+ #A= SW = 0.5336 SL -
2.4253 ok A (t) o g 2 (SLy T AF( TWY <
Bertalanffy A A44]-&

SLt = 60.02[1 - e-0.6458(o-0‘3895)]’ oz
TWt = 4363[1 _ e-0.6458(t-0.3895]3.536 g.];\q_
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