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ABSTRACT

Age and growth of the the Jedo venus clam,
Protothaca jedoensis were investigated using samples
from the subtidal zone of Boryeong, Chung-
cheongnam-do, Korea from January to December,
1999. The relationship between shell height and ring
radius in each group was expressed as a regression
line. Therefore, it could be recognized that there is a
correspondence in the formation of each ring. Based
on the monthly variation of the marginal index of the
shell, it was suggested that the annual ring mark
formation occurred during the period of February to
March once a year. The relationship between shell
height (SH) and total weight (TW) was represented by
the non-linear equation: TW = 0.0007 SH**" and
also in the relationship between shell length (SL) and
shell height (SH), shell height (SH) and shell width
(SW) were represented by the linear equations:
SL=1.1067SH+1.778,

SW=0.6758SH-0.9824.

Growth curves for shell height and total weight fitted

to the von Bertalanffy equation were expressed as:

SH; = 81 -546(1-e'0'176(“°'351)),
TW, = 227.65(1-g 0176038128919,
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A2 (Prototheca jedoensis) = &3} (Veneridae) <l
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T A=Y, F2 A, deigke] 270 sHE £4 10 m
7hA e AERE A7) AZ R gl MAEh, Fae]
AbE, B3, dE Frtelx GAlelx FE2sha ¢lr}h (Kwon et
al,, 1993).
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2 F7 2 A ZFA Protothaca % Z/\5o) Bste] A, Hi
HA ez GRa 249 4% (Era, 1985), 4AFH
(Harrington, 1987), 5 Alelell &3t A2} Protothaca
gratas] A2 7] (Pizarro and Cruz, 1987), P asperrima
<] vt (Ewart et al, 1988), P pectorina A#+2] v AT
Z (Matos et al, 1997) 59 A3 LA A3k 217} 9l
on, 2utel] AdFAEA EA (Parjerm, 2000) o A3 2
aso] Qeh Fu dFEE deiah Az AAF7] (Kim,
2002), A3 234k Az} Y45 (Kim et al, 2003) )
A A7} AReld, 53] A E A% AP ARl
P Bue FolE 4 glom, AR J|2AE A 24}
A ke Ao FF ] Y kA e LS
g 7jzAtR e g7t e

W, B A7 s Bgade] Adske dxe 29
o AL Fgste] ARl 9 AR A2 A3 AAE

274 EAAE AN 495900

Mz WYY

2 Ao A= AZ (Protothaca jedoensis) © ¢
R A8 I o)A 4 13 AZAIE st
A A& 71822 % 3-9 m Zeldld A st

Table 1. Number of individuals of the Jedo venus clam,
Protothaca jedoensis randomly sampled for age
determination in the adjacent waters of Boryeong,

Korea.
Sampling date Nurpl?er of  Mean of shell
individuals length (mm)
January 20, 1999 407 38.40
February 21, 1999 240 43.55
March 24, 1999 242 42.50
April 30, 1999 224 35.95
May 20, 1999 122 37.05
June 22, 1999 117 41.55
July 10, 1999 121 39.15
August 14, 1999 149 42.80
September 19, 1999 133 49.95
October 31, 1999 161 44.95
November 27, 1999 348 45.00
December 22, 1999 327 42.10
Total 2,591 41.91

w29 Ao (Fig. 1), 199949 195¢ 129714 o
WM 117-407 AR & 2591 AAE =AY (Table
1. ARF ANgE ARNR $70 F, 77 (shell length,
SL), Z+1 (shell height, SH), 2% (shell width, SW) &
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Fig. 1. Map showing the sampling area (solid circle) of Protothaca jedoensis in adjacent waters of

Daecheon, Korea.
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vernier calipers® 0.1 mm 9712 &A%, 5%
(total weight, TW), GAIF-5%F (meat weight, MW) 2 A
AAES o83t 001 g V97 SAHGAT. He
(conditon index, CI)+= CI = MW/(SL x SH x SW) &
Aoz Aiksloict
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v g 2959 A 43 i) FAAA oz B
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2 B=s9ld) (Fig 2). &89 ¥4 9A4] vernier calipers®
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(Marginal index, MI) #H3}5 =434}
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71614 R 22 (SH), m sk FA13-
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SEERE

Fig. 2. Photographs of Protothaca jedoensis with notation
of measurement. ry, 2, I3, I4, Is and rg stand for the
first, second, third, fourth, fifth and six ring radius,
respectively.
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Fig. 3. Relationship between shell height and ring radii of Protothaca jedoensis.
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Fig. 4. Monthly changes in the marginal index on the shell of
Protothaca jedoensis in 1899.
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(Fig. 3).
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Fig. 6. Relationship between shell height (SH) and shell
length (SL) in Protothaca jedoensis.
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Fig. 5. Monthly changes in the condition index (Cl) in Protothaca jedoensis in 1939.
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5|} (Fig. 5).

4. 728 3% 9 A5 e A9
73 (SH) of =2 274 SL), 4% (SW) 2 F5% (TW)

o AdARAL o 2

SL = 1.1067 SH + 1.778 (Fig. 6)
SW = 0.6758 SH - 0.9824 (Fig. 7)
TW = 0.0007 SH25" (Fig. 8)

5. 484 3T &4

sjzre} FE Yo FHUR ojFs= FAZ A 13 3
AHe #7148 Uele 420128 o] &E% dFeR 7
Foli AFER A HE #4S TGk dHgelN BE
H A3 dEF € 6% 9FHR 7 HF 7L =
179 mm, r; = 273 m, r3 = 36.8 mm, ry, = 44.2 mm,
r5 = 50.0 mm, rs = 54.9 mmZ UelgEd), o] JF &
As 7 994 218 7351900 (Table 2). Fig. 89 Z4x
st A5 WAz FiE dEE AFL Table 3¢
HERy it

6. 4734

2 2AblA Bk Azl Akeb|e 5-7de)n, fF 3
A7 2-390]n2 ) 5-790 Atgbale] A3 Az o
0 2-390l AlEEe) YAHE Aoz FA=H, A 1 &&
o FAA7EA N 10704 e] 7ol £8EER o] F|ZhE
7k 1922 $4313 von Bertalanffy A341& o843} A
Zhol| @t Azl 4R Ao Yeplgidd (Fig. 7, 8).

Table 2° A& FA4Ae A 41F o438l von
Bertalanffy 47347 wj7li4+5S Ad=Z23%9  (Excel
2000 solver, Microsoft) & ©]-&¢ vAgs|HEAH T &
g A3, Azl e

SH, = 81.546(1-¢™1761+0381))

2o

2 2750}, o]24 HZ1 (SH.) + 81.5 mmelx, 4%
A (K) £ 0.18/year, Z7te] 04 we] o]28 47 (to) &
-0.381% YeElytt) (Fig. 9).

%3, Table 39 Az)e
(TW=aSHb) 2 23¢€] Ak A& F4A
o] A% von Bertalanffy 47322,

L
o)
ol
=

*
o
ofo
_9_3

TWt = 227 65(1-9-0‘176(“0'381))2'8919
olgla, o]2A Ao AFH (TW.,) < 227.65 g& Yepyic}
(Fig. 10).
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2 A M 19999 14958 129714 UHEE 117-407
A F 2591041 ARt zAIgEd €4EE QA
ZA7re] =z7] Wske 24 99l E3] 20 mm o)Fke] 4AF
MAZY 53] 2pvtel AARAGEY ol AA WA A
FA 7kxA] 4 5-12 mo] Zojol| A Hpdle] FAof

gu7} ool AN B4 AR 2B AN, 0-20
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Fig. 7. Relationship between shell height (SH) and shell
width (SW) in Protothaca jedoensis.

Table 2. Average ring radius on the shell of the Jedo venus clam, Protothaca jedoensis.

Ring radius (mm)

Age
ri Iy r: ry rs re R
1 18.3 24.6
2 17.1 26.7 30.4
3 18.4 28.1 37.8 41.7
4 18.4 28.0 37.0 45.3 48.0
5 17.5 27.6 35.9 43.5 50.3 54.8
6 17.8 26.3 36.5 43.9 49.7 54.9 56.2
Mean 17.9 27.3 36.8 44.2 50.0 54.9 42.6
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Fig. 8. Relationship between shell height (SH) and total
weight (TW) in Protothaca jedoensis.

mm Apole] AFAAEE M3k 9l& RolA|T & xAl)
AE ARSHA ez AF ol #HY 2AP) do ¥ A
o2 A,
2 AR Axe] AR vRkest 33 golxvh)
Yolxle 54%E 747148 ARl 43¢ (Kim et
al, 2003). 28|z ke dxle @ 13)9 d)E R
o FiE)E 67901y Ryt (Kim et al,
2002). WebA A4 Azl Alb)e 9 182 574 F
o dojup] Fab|E 6, THE At

Az A 7 AL w2 24} (Kim, 2002) o
2Jslw zpgol) tig ztae] At AAl o)A jga) FREEALS
71717} 0.893, ZEF Wckejito] 0.85093, ¥ A} A
3 ¥kt 0.85002 Vel Aol o3k Zhne] A
AL dAR FABRY 23 dgkibe] RREAIRTRE o7}
e QAo Jepdclh 2l gk ZHEe) Aol X
7)&7)7} A4:A) FEE A ) 0.645, LEF WMake]ilo) 0.602

70

- -0.176(t+0.381)
go | SHi=81.546(1-e )
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Fig. 9. Theoretical von Bertalanffy growth curve in shell
height by von Bertalanffy's equation for the Jedo
venus clam, Protothaca jedoensis.

2 0.59132.% UEh}A] A3 Rt

o] aligkatnr) FAgk 7o tigt ZZe] e Hog Ye}
WA dafjate] Asatel wigle o T FEIE wis Aow
Uehdsu, o] A3t (Yoo, 1977; Kwun, 1998) 59 %
Ag7E AR 249 wet dizke] Fer) vEoga 2u
3t} Yoo (1977) ¢F Kwun (1998)2 Az} sjzke) )
7} AAF BE Aol &7 vt Ay, T4, 79
3P ol 712717 YEE (AR ¥
Aol 1, 718717} w255 @] ) A%l £
2| gko} T2HE vehiA "ok ¥ usiglct Azsfeixes
2ol ozt A5 ANAF A5 FEe] A 18 o
oFe] 4t (2.930) # o4 FEXA (3.185) 57} A3 2yd
oHit (2.836) Bk 2 Zlo® ;A o Axe A
S0 g FEX ko] uickdiclel} A3 Btk 3
7o) okzgt Ao ALREY (Kim, 2002), A3idE A9
9l aolo A 9& zle]o] W Ao PzhAct

2 A3 Byt

Table 3. Back-calculated total weight at the formation of annual ring on the sheli of the Jedo venus clam,

Protothaca jedoensis.
Age Weight (g)
r ro r3 I rs rs R
1 3.13 7.37
2 2.58 9.34 13.60
3 3.18 10.83 25.53 33.91
4 3.18 10.72 24.00 43.09 50.94
5 2.75 10.28 21.99 38.32 58.33 74.73
6 2.89 8.94 23.07 39.35 56.34 75.12 80.38
Mean 2.95 10.02 23.65 40.25 57.33 75.12 43.49
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AxN9) 7o) AR L We4dS Bgon, d9y
AR A o)do] 7bedt Hog Yelyth ZAFANA 2]
B S8 949942 Hgsis Rk déold (Ryu
et al, 2001; Jo et al, 2001; Lee and Zhang, 2000;
Zhang et al, 1999; Kim and Zhang, 1999), ¢]& R3]
gshd 2R FEIYAY AUlE dAlR exrt F48] Yot
AU oA E Al7] (Ryou and Kim, 1997; Ryou, 1991;
Kim and Ryou, 1991) & 4t7] A% (Kang and Kim,
1983; Kim et al, 1985) & Yo}, & Aeoz Q3
mole] REol} ofuixviatel $1%, YAS) LT7HE oy
Ao 7 T2 A AR FFHog o] x4
€ A7) g3t ehdt) 53] Lo o) A HFe
22 A AEA] bl gty dojysy), E =
AR dF F&o] 7MWY 2-3979 A 139 7o
L EEP PR B E)

FAE2 44L& von Bertalanffy Az do] ufjrjHs
59 457} wof ARAELR s o] olgHn Yo}
(Zhang, 1991). W&}y £ AAE von Bertalanffy2)
AAE olgalgel. sz JelU: gfoz dA%e A4
3 23, 439 £XE 148EH 6A7IAE Yelgen o
AYALE 7] Felxs 4L AY UehiA gt =
o2 AR AA F A Zarl 2 AAE 571 mmEz,
o4 Hojx: 81.5 mmE AW Yk

Az AGAA ZHA7L ZHlEE EEolH AAR A
22 o|gHx oy, AfiTke] @] ¢ro} FAAQ Aalek
A E& vFAE Y FAR o)A kol AFA
A AgF AL ofel Aot $AAHAE Hr)ste
A E At FE AA R e 9 R A 7|
2/MEE A3liAe old A Aol AAE A Y3
A =42 ol 7lEA9l gHe) =},

2 o

19999 1445 12972 wld 3¢ R ddo] HAjsh=
Az F 2,591 AE HQst 997 A Bt zAL
stgich Az e el 482 o 13 AHPL

, TEEA A71E 2-39 $9 AoR 29I Z4(SH)
ol g 274 (SL), 2% (SW) 2 EF3F (TW) Afole] A
A% A= 24 SL = 1.1067 SH + 1.778, SW =
0.6758 SH - 0.9824, TW = 0.0007 SH>*®elg}z, <19
(t) ol NE et FFFe 2 e 73 von Bertalanffy 4
Xo]'é}‘\‘o: SHt = 81.546(1-6-0"176(”0‘381)),

TWt = 227.65(1_e-O.176(t+0A381))2.8919°]2;,\]:]_.
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