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ABSTRACT

Age and growth of the pen shell, Atrina (Servatrina)
pectinata japonica, on the west coast of Korea were
studied based on 701 samples caught in April 1995 to
March 1996. The results are summarized as follows:
the relationship between shell height and ring radius in
each ring 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 (MI') of
the shell, it was assumed that the ring of this species
was formed once a year during the period of June to
July. The relationship between shell height (SH) and
total weight (TW) were expressed by the following
equation TW = 5.906 x10° SH***_ Shell length (SL)
and shell height were highly correlated according to
the following equation SL = 0.5277 SH + 0.0934. The
shell height-shell width (SW) relation was expressed
by the following equation SW = 0.2681 SH - 1.3757.

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

SHt — 3099(1 _ e-0.3212(t+049653))’

TWt = 657 94(1 _ e-0.3212(t+0.9653))3.3844
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7)1z, Atrina (Servatrina) pectinata japonicat 7%
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A, 2 G oste] Ae] A A= ohA] 2 {7k
JE7NE AA A7) wEeR A=) o3 WEeR
At A<D ze) Erlsdta EHelgog <l 4
7HA EA7L 2Ast gle AR et}

mebA, A&Ao R ZFrleka e 7|27 A1) 8.9 o
3l &9 Ad o) AL R YA FFE olF
ojof gt} ool F-33}7] 3t szl W B AUt
o]F-01# sict.

YR E #Eid (1938)2] AAMES} kAol FE A+E
Azte 2 B and IUTF(1986), w7 and BE (1991) ¥ B
B 5 (1984) ¢ 2 A ARA D FA and Kbk (1984)
9 AFAE gk A7 27| (FH, 1956),
e ZA} (FH and FE, 1954, =ik, 1962) 2 4kek7)
(#7%, 1929) o W&k A7} Al ey, F=ol4 &= Fang and
Qi (1988) o W A|Z 2 vl 2o g A4 Qiu et al.,
(1996) =437 A #sle A73}g o™, Qiu et al,
(2000) & atAel] Asle] gk vl gk el F
2 P& 54 (Choe, 1980; 1981), Aehet £ (Kim et
al., 1981), #4419 £84719} 4% (Kim ef al., 1985), &
BAAF (A 5, 1986)°) @3t A9} kAL (Yoo and Yoo,
1984), AME 2 ¥4 (Yoo et al., 1988; % 5, 1995; 53
1997), A7) (Yoo, 1979; Kim et al., 1981; Yoo and
Yoo, 1984; ¥, 1998) <} A4F7} (A 5, 1998) 5o et

A7 FEAQ AT et AkE HE 7R ARE
A fEive) Ao Adal 7|z A7 el st o
T3 Zeloh

i

Mz R YUY

B a7 A" 2L 19954 494 1996 3¥(12
Al 2 $AEE 234 5= A2 Y (Fig. DA
A7) ol st AHA 7l2AE Y 13] 79T RS
AHE-5H5 T (Table 1).

ANAE TERe = APAT 24 7+ (shell length),
73 (shell height), 2% (shell width) Vernier caliper
2 EAE 0.1 mm7HA], % (55, total weight)> A}
A&Z 0.1 g 7kA FAsAT

APAEL Az vehd S22 stgle 120 s
Aol AHRE Ao WY P} FAAde e BF
oo Fosh Yepich & AP 443
A% F s el i vlnd sEo FAR @3 47
& Agsigion, shs) BRI Rt AAAE 22

1

o2 S5tk 24715 W4s) AR R, A 4
A 289 SAE H - mE o SRl (Fig

2).
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Fig. 1. Map showing the sampling locations.
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Table 1. Sampling date and number of specimens of
Atrina (Servatrina) pectinata japonica.

Sampling date No. of specimens

Apr. 12, 1995 75
May 8, 1995 60
June 29, 1995 118
July 26, 1995 39
Aug. 30, 1995 56
Sep. 21, 1995 65
Oct. 17, 1995 59
Nov. 30, 1995 48
Dec. 12, 1995 46
Jan. 23, 1996 48
Feb. 25, 1996 37
Mar. 12, 1996 50

Total 701
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AL m #4493
Za o} AlF, zhae} WJ Ztne} ZAE7ke] PAlE AN e
i 7]—1 o%‘il:—\% -S‘I—-U 4 .

w3 4 fEPAAe das AFE 4] $Eke &8 3
73t FEYAA Y ZaE Fikn FEFHAY AFE FA
3Hqct. o] AlAkAES AHgsle] Walford (1946) <] A=
< ©]-§-3t¢] Bertalanffy 374 é TG 25547149
AA 7R 7] 95l Ba gk Ak vinkee] 4y Hs}
s o Bde TF st FAskglen, ¥uk= (CC;
condition coefficient)yx o}&-7 72 A< «]5}@] 24319l
tt. CC = MAM/SH® x 1000 (%, SHE Zt, MAMZ
T A S5,

4

1. *&ahl

vinke = 19538 Aap Z71ske] 546l 10 o w2 3
+ 7HE AAEC] Y] AlRste 6ol Haghs =9l
F F43A a3t 8Qolle A diF-Ee AAEC] 10 9
ahe] e ghs Kol Hy of 59 kg Koln, 12971A] A
% fFA=L P (Fig. 2).

upeha], ERAMA FAG A= vuter) §43] Eot
A B gk 7P AFIEe] FAl e 694E 7
WA E FAY 4+ A9

w3 o d7RE Bao) s, dRAE FAEY|
7} 69-749 (¥4, 1938))2ka stglen, oA e 64-8Y
(Qiu et al, 200002 Bisgdy Seveters ¢ 5
(1995)2 ¥ (1998)°] 64-7Hol2tr B33l 2H, Yoo and

&
[eleNe]
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Fig. 2. Monthly changes in condition coefficient of meat
part without the posterior adductor muscle of Atrina
(Servatrina) pectinata japonica.

Yoo (1984)= 74-84=2 R w3k v} 9o} wela], 2 2Ald
A #4% 69798 AFHe] B AAR 4] o] A
2 A2 sk,

2. A2

Zta (SH) o w& 2% (SL), Z& (8W), 5% (TW),
5% MW), 3974244 (LDAM) ¥ 39425
(WAM) o) Al 4aae vhest ek,

SL = 0.5277 SH + 0.0934 (Fig. 3),
SW = 0.2681 SH - 1.3757 (Fig. 3),
TW = 5.906 x 10° SH>%* (Fig. 4),
MW = 6.429 x 10 SH*'%® (Fig. 4),
LDAM = 0.2251 SH - 1.0075  (Fig. 5),
WAM = 1.1412 x 10° SH****® (Fig. 6).

3. &894 U4

she] ERFHlA B olgshe AVt A3FAe
A ARWLE o a, ohgd A A A5 4 o
zte} 2t gAzke) AT WA ARSI 7 482
& Mz QY phez Pus kelde] A7 BAL 7}
ek (Fig. . wiobA A B e kel et
U d=5lgA e Agsl Aew B 4 g}

0].\,]\33 O] A T .
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Fig. 3. Relationship between shell height (SH) and shell
length (SL), and shell height and shell width (SW) of Atrina
(Servatrina) pectinata japonica.

._73_



Age and Growth of the Pen Shell on the West Coast of Korea

D PEATELE
QoA (MI)E 499 Hee) g oln glow, 5Ue
Saeo RSl AAS 0.2 olshe) g Holt 6ol

o] AAEe] 05 olste) e BYL Y AT Dol

1.0 o)A} ke Bk olF A4kl AR 27hskE Bl

3lsl Ueta olvh (Fig. 8) o1F 4ol 9% sASel

05 clste] & ela slont Eslspighe. arles

NS 294 A7E 69014 8o W 1 3 FAHE 2
2 F4% 4 ek

A8 FTF &7

inau T FYH2 ojFske AL @ 13

AFE F)49 S WAk, o] 7S AR BF
slo] dgdR 2 AF] HEF 3 ek} (Table 2).

700
® MW =6.420x 10° SH>'"° (R’-0.84) °
@ 600 4 © TW=5.906x10°SH>** (R>=0.89) o]
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Fig. 4. Relationship between shell height (SH) and total
weight (TW), and shell height and meat weight (MW) of
Atrina (Servatrina) pectinata japonica.

LDAM = 0.2251 SH - 1.0075 (*=0.59)
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Fig. 5. Relationship between shell height (SH) and long
diameter of adductor muscle (LDAM) of Atrina
(Servatrina) pectinata japonica.
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Fig. 6. Relationship between shell height (SH) and weight
of adductor muscle (WAM) of Atrina (Servatrina) pectinata
japonica.
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Fig. 7. Relationship between shell height and ring radii of
Atrina (Servatrina) pectinata japonica.

210 709 o] Yepton, 7 2o HFEAL 1 =
14.51 cm, r2 = 1947 c¢cm, r3 = 22.24 cm, r4 = 24.47
cm, r5 = 26.09 cm, rg = 27.33 cm, r7 = 28.31 cm, rs =
29.11 cm, 19 = 29.76 cm, ri = 30.35 cmo|gc}. HEFH
Aoz A &8 A TS 9ANE A7 Table 29
Zro] yelytrt,

6. 4744

2z Aol A+ Bertalanffy AAH218 o]&3lo] A)7bel ofigh
1z AL Ao Jelude} (Fig. 9, 10, 11). 7=
9 A7) E 6-T4% 3, 34 AVIE 69-79%
45|22 640 AehkE AHEo] o2l 690 2Fo| FA
Hug, z%%mmxu 717k vk 1408 AT 4 gt
webd, 4% JAA9 22 SH, = 14.51 em, SH; =
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19.47 ecm, SH; = 22.24 em, SHy
26.09 cm, SHs = 27.33 cm, SH; = 28.31 cm, SH;s
29.11 c¢cm, SHy = 29.76 ¢cm, SHyp = 30.35 cm¢|$ith

EEYAA Y ZaE AE3sle] Walford®] Atz g
A3 AAE e SHy. = 0.7253 SH; + 8.5142 (Fig.
10) & Yelyrh o] ol43te AAAS k) o A4
(SHe) & 3ha 7+ 0.32129) 30.99 cmo] itk

1322 Bertalanffy 4342,

SHt = 30.99(1 - ¢*3120+09y0) 31 (Fig. 101)

TWt = 657.94(1 - e-0.3212(t+0.9653))3.3844 (Fig. 11)%‘:}.

24.47 cm, SHs

L

71z Aoyt A% 9 A|me) e T L2,
FoE FACE WL sAiEe] dFsiglony, A9 A4
gk dTE 229 Qiu ef al. (1996)7 EAA o2 A7
vl 9ly, dEo| mH(1965)2 AHE 2r)E 73] AFd
vl olck e, fevele] Flzo)e oidk A A @
g ATE e AAel) AZ Eo] A4l Akle] AR 9l
3 3R] AR o83 A 249 Fe Aol AlVIH gl
, 12 Fell A%t ekAE A% =i v} (F 5, 1995). 1
2y, olgl AAE s o] gkl fA FAAER

F717b o%7] wige] AFFE YA Folle gAY} lerns

a:)

AANEE FALE e A77} o] FoA 2 Y} (Yoo and
Yoo, 1984; Yoo et al., 1988; A 5, 1986). Kim et al.
(1985) F3lict AR F-R-HAS AR 23 F2 7
4 Fool Mg e BRAo] 88151, 130-680 um
Zlgtn RaEigeh 7lzsle] e o olusiiac
tha E AeE Yehyit

N5 d4s d9PAR st APAAT A= T
o @& =0 HxE I} o]F =EE9 S 4734
A71E 3A F/HE Y = ok &, 257 §43] Yol
A EolAd (Ryou, 1991; Kim and Ryou, 1991; Ryou
and Kim, 1997) ¢ A7) A% (Kang and Kim, 1983;
Kim et al., 1985) 2 W& ¢ glek £3589 4L A9
3502 448 Pl ok Hold AW Aeow A
ools} 429 Astsh oA} BRI WAe] YR 2o
q7go] sk Astel ekl Uehdeh, 28U, £ohA oo
E ulRE] At AgAY 2 2ste] deju=d],
EoslAlE EulNdl (Spisule sachlinensis)® 7Wekz|
(Ryu and Kim, 2000) ¥ 7]zl Ak o]Fo) &7
o] A== Ao Yepyith 23y, F3AE Qiuet a .
(1996) ol oJ3}H AL 454 F Wl 2A &Fo] A
Hoky Buslgck B 2R 48 RIS JlolAe 12
47} 390 o] FAsE AR dehgoy, & FAbA

Table 2. Estimated mean to weight at the time of each ring formation based on the relationship between shell length and

total weight of Atrina (Servatrina) pectinata japonica.

Ring No. of

Ring radius (cm)

Item

group individuals r ro r3 T4 s e 7 rs Ty rio
1 174 14.75
280 13.73 19.05
114 15.07 19.57 22.01
55 1456 19.52 22.48 24.18
24,60 25.95

length 11 15.19 19.94 22.71
(cm) 13 14.356 19.37 22.29

2
3
4
Shell 5 23 13.14 1899 22.28
6
7
8 6 14.67 20.80 21.90

24.72 26.25 27.40
2470 26.13 2742 2845
2458 26.23 27.63 2855 29.15

9 6 15.38 20.07 22.62 24.32 2585 26.80 27.95 2887 29.57
10 2 14.30 1790 21.60 24.20 26.10 27.40 28.30 29.30 29.95 30.35
Mean 684 14.51 19.47 22.24 2447 26.09 33.28 2831 29.11 29.76 30.35
1 53.27
2 41.87 126.65
3 57.37 138.95 206.54
4 51.00 137.71 222.08 284.17
Total 5 36.06 125.34 215.31 300.96 360.73
weight 6 58.92 147.85 229.73 306.07 375.36 433.73
€3] 7 48.63 134.09 215.77 305.31 369.41 434.96 492.82
8 52.31 170.67 203.19 300.45 374.34 446.35 498.48 534.83
9 61.48 151.14 22658 289.57 356.14 402.41 463.90 517.44 586.15
10 48.02 102.67 193.92 284.89 367.94 433.73 483.86 544.20 561.15 613.07
Mean 50.49 136.39 213.92 295.82 367.27 430.06 484.64 532.08 573.55 613.07
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Fig. 8. Monthly distribution of the marginal index in the
shell of Atrina (Servatrina) pectinata japonica.
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A2 wgel 599 690 F&] ol Foixu, T A
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Ao 7] Wgew 2,

Qiu et al.(1996) & 7ol SJstel ARE AHPo] 1AE

=
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[

35

SH,,, = 0.7253 X SH, + 8.5142 (R*=0.995)
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Fig. 9. Walford's graph of the shell growth of Atrina
(Servatrina) pectinata japonica.
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Fig. 10. Estimated von Bertalanffy growth curve of the shell
height of Atrina (Servatrina) pectinata japonica.

N TAZ7HA 7 A 283t Baspg o), & 2abelA
= 0AldA 10M27HA] & 11 e Aol Sl
w3 o)l249 A Zue} 25%RE Qiu ef al. (1996)] F
2 28.43 cm?} 635.16 go® Rudlgloll 2 zalAE
30.99 cms} 657.94 go® el Az} ) FF5F
BT B 2k At o 24 Yyt

A384 7|5 @ (1965)2 87/14e] 10.2 cm, 24 19.5
cm, 4417} 26.1 ecm, 5417} 27.3 cm, 647} 28.8 cme}Z 3}
92, Qiu ef al. (1996)= 147} 14.0 cm, 247} 19.9 cm,
3417} 23.4 cm, 44)7} 25.5 cm, 5417} 26.7 em, 6417} 27.4
emE 2 AR} AR Uehd e Jehyit) w3 £
Yzl Ao F o] oAk dFH-2 2404 4AztA o, &3
fr e BA-6HE B ke FASIHA Yelgth o] Folu
= mF A2 sliFE (Fulh) & A4 R dln gle
HEE 5Alo] Tl Ao] 30w wiste Ate] AA 7|54
o] GojAc}

ueba], 712N gelH A o8& fshe oA
Al Aa] A& o83l nE2 Aalsle 399 7
ZNE 244419 99l =23 Ags AHste A4EE
7} @ g AL AFH A ¢ nHHT 2R TR A
5 Ak oo MAAR o]&divhd 2 2AHE 4
T & Aoz F4=ct

2 o

1. 71279 sz vehs $52 913 FAEE F §F
FAA 7= 6904 THE ZAE Q)

_76_



Korean Journal of Malacology, Vol. 17(2)}: 71-78, December, 2001

700

600 - TW. = 657.94 (1_e-0.3212((+0.9653))3.3844
f .

500 |

400

300

200

TOTAL WEIGHT {g)

100

AGE (YEARS)

Fig.- 11. Estimated von Bertalanffy growth curve in total
weight of Atrina (Servatrina) pectinata japonica.

2. 2% 4717 12704 (T 1D E Yelyith
3. 42 (SH) &} 25 (TW) 7+ IAlE TW = 5.906 x
10° SH*** o)glem 74 (SL) ¥} Zkn (SH) 7+ #Al:
SL = 0.5277SH + 0.0934 °1x, z¢ (SL) & 22 (SW)
7ke] #AAE SW = 0.2681SH - 1.3757 At}
4, A48 () o W9F ZFz SH) & 2FF (TW) 9
Bertalanffy 437412

SHt — 3099(1 _ e-0A3212(t+0.9653))°]1 (Flg 11)

TWt — 657.94(1 . e-0.3212(t+0.9653))33844 (Fig. 12)(}&‘:}'
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