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Population Dynamics of Corbicula (Corbicula) japonica
Prime from Namdae Stream in Yangyang, Korea
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Samples of Corbicula ( Corbicula) japonica Prime of Namdae Stream in Gangnung were collected from November 2000 to October
2001. Age of C. (C.) japonica was determined from the rings on the shell. The shell length of the samples ranged from 8 mm to
38 mm. The ring on the shell was formed once a year in March. Von Bertalanffy’s growth parameters were estimated using a
nonlinear regression method, asymptotic shell length (L.) was 48.98 mm, K was 0.2042/year, theoretical age at 0 shell length Eta)
was 0.3169 year, and asymptotic total weight (W.) was 41.37 g. The formula of allometry between shell length (L, mm) and total
weight (W, g) of the brackish water clam was W=3.42X10"‘L’. The annual survival rate was estimated at 0.3799, instantaneous
coefficient of natural mortality was 0.5007/year, and instantaneous coefficient of fishing mortality was 0.4672/year. The age at first
capture was estimated at 2.1593 year using shell length compositions of the brackish water clam. The current yield-per-recruit at
0.4672/year of fishing mortality was 0.6595g. F.. was estimated at 0.1865/year. Acceptable biological catch was estimated at 14.4
metric ton.
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A 2 A YA
AR Fol ¢ dF2ZE Kim and Yoo (2000), Kwon et al.
AEANH Corbicula (Corbicula) japonica Prime2 ©] X ZEff (1987), Lee and Jung (1980), Jung (1977), Lee et al. (1985), Jo
(Heterodonta) ®¥ 8 (Veneroida) AMA# (Corbiculidae)d] 7| et al. (1998) 59 Q77 Jod B £ A Qi HuZE
F4b olojgfoltt (Kwon et al, 2001). S e ZUE9 de9 FEE (19809 4771 Aok AdaE £ ALFHA Y4
FATG 3, AT 5T ARA AFAY, depdxe 74 HAdA e oo W AL A7t o] Foj Ao} A, I
AT A% AFAge) H4gte Aoz 4EA AT (Lee and o€ & Fo B A4 BIAF d77 BE5EF Aot} & 97
Kim, 1997). HZ ojgo] AFE Zdx ¢ A AJE dEAHY
£ 2 Adr $4E duidelz A ¢F dude 7 A% L AR EH EHNES 34 JF FYSES A
A A3Y FREA wdatd B2 52 £ gua AL 1R $YPs4gn
o] dopih, AEA, SEAL FUAY 7 TAINAM A FEHE

A9 T§53d E/E oFHA Sy 23EE AF Fi= X2 o oy

€t (Byeon et al, 1996). TehAl, i F32 HYHe

3 FAM vZF AZe] P& guprl, 2 AF Y3, £3 1. & X

(F@)ol Zof §%o] T5F FHo2 (H, 1982), Vo, 9], FE2 20009 11¥5H 2001 109744 o€ 18 FF Sl A
ol 5o WA oFH dEAN Bol A4 U 7149 (Fig. DelX 2249 AQQch AQY BLe 5% 2

g AHAM dE2AH L FFAGA Exect FuAY 379 T Sdol 1A A2 APA2 2AEHHT FA, AFEA
< BA H3FER ARH AT £ T2 AZAo] BEE gz 259 AFo] 4 AL AL AF T EE B A
qa, difdel e & AA7F vlan Frate] FEAC w2 gis) $AFAG. £ 59 &AL Kwon et al (20009 71E0
dEAR Y FUA AT 1998 BEFHE] HAHAN A2 gtk AFES ARALE 001 g TAZA, 4L vernier calli-
Ak 200213 108 XA AE2AIG A, ol§ AFde o per2 001 mm BHHA FAYT 43 A4 AD (Fig)
Aol AoIM AHAD A AKL F A5 ¥ 15%8 A I 34 (%) 19 JF A0 AYz AU
E %9 7 3de AA7 S22y e d2As vEH,
*Corresponding author: kdh0211@hanmail.net AL 28 TE 49 JRHo]l 3RS FHLE g2 YU
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Fig. 1. Location of survey area (filled circle).
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Fig. 2. Shell length (L) and ring diameters (r,i~rs) of C.
(C.) japonica from Namdae stream in Yangyang.
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o71M, L. o183 HuAA K& AZAS, w5 430 04 9
o] o]gF dgoldt,

AR Bee A%Y D 4AE AFEEY SAEY T2
@< SPSS (Release 10.1.3, SPSS Inc.) 9 B4 3|A (nonlinear
regression) FAME AMg3te] FAFHT FAHL 7EHOE
Levenberg-Marquardi®] $8-& Wk, v A8 AYY 27|t
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Holt (1956)9) ¥ 59 771A #4Hg o] &3h
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Aoz Faste FH3Y)
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7. HEY Y XA

=% (standing biomass)< FEA Y Yol #&3 Sle =
Add AEgFe) ZE MAEY $FE e, ALF (stock
biomass)& ©] FolA olFu)ide] He ZE NAEY FFE ¢
gtot detA, @EFole o gddol HA %e od AR ¥

3o,

Kim et al. (2002b)2 2A 7oA 270 A3 (Fig. )2
AR dEAH B WL g AL vl Qloh B GFelA
WEYF Y AAFY FHL o] FAAALE o) {32 A o
€ ZAATE 10mm ©3h 10~15mm, 15~20 mm,
20~30 mm, 30 mm ©]438} 57/} Ao FEIA HA s 9l
E a7 G g7 dEAY L oA ol & 15 mm
ojAel Aoz FAHUY welA, Kim et al. (2002b)0] B2 g
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W., K, ty von Bertalanffy 4349 AFRFol, 2 027}
QLE, v ATNMYUEE, e JZIAH S eI

T3, Fu2 o ¥ glg W 73 AL FEY 10% 9 slFste
&7t YA A2, Beverton and Holt 2245 ¢7ho| rhak
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1. &=y

YEAFEESY GAEAE 8~38mmol UL, hE&9 MA7
20~35 mmol A%} (Fig. 3). 4% 10 mm AH9) AR EL 983 H
3887 A&, )58 1€ 14~15mm FHNAH FRE 2
=g Byl 699 15~16mmE FALE 3 RER o]olH
. o] R Al A3 S718te 996l 18~19mm FTAA
Es A, 11493 1299 19~21 mm 24 T F3E
2oyt debdt 223 o) &3 68o)E 20mm BN FaF
2=7 e o] REE oAl 1199 25~26 mm FLANAN F
3t o] HE, 729 28~29mm BULE FAHLE ALY
9¥49d€ 30~31 mm &ztlA F33 Rt veldon 1299
£ 30~31mm FIA, ojFal 2¥9< 31~33mm FIhelAl,
a2 98 33~34mm 79 FE ZE7F EE 35 mm
ojde MAEL 2~499 35~38mm FUAA, §~108d«
37~38 mm FLAAM H& o] &Yk

€ AR} (Fig. 5). AYERY 43} §4Tde

€ Ho £E85Y YL 9E &+ AN 28,
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Fig. 3. Monthly frequency distribution of the shell length of C.
(C.) japonica from Namdae stream in Yangyang.
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Fig. 4. Relationship between shell length and total weight of C.
(C.) japonica from Namdae stream in Yangyang.
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Fig. 5. Relationship between shell length and ring diameter of
C. (C.) japonica from Namdae stream in Yangyang.
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Fig. 6. Monthly change of shell marginal indices of C. (C.)
Jjaponica from Namdae stream in Yangyang. Numbers
represent sample size.

2 o 15dnte] R &S ¥ A 13 &

992 714 :
AFAA FIE &

YA ste &‘ii grolstgct, ojo A £
22 dgoz A4

4. oAdn M

Z &7 B 74 9YT Agez Ao (Table 1. &,
L5419 232 10.54 mm, 2.54€ 17.52 mm, 3.541= 23.53 mm, 4.5
A= 2807 mm, 554 31.99 mm3A ot

A71H 7§ AHTE 2439 A von Bertalanfly 4349
BE4E AW 334 L2 4898 mm, AT K= 02042/
year, Zt3°] 094 w9 o]23 ¥ 4T 03169 year2 4Z 33
Helon AF4L 4 (1) #o (Fig 7).

L=48.98(1— ¢ 02421031690y (18)

2% (D3 2% (W) 2] Bd434e 4 (1999 29 (Fig.
4).

W=342X10"*L’ (19)

HEF -

S AAGAA T vlo) g FAHE Foj

g7 - ol A44

Table 1. Ring diameters of each age group of C. (C.) japo-
nica from Namdae stream in Yangyang

Ring I n n I Is N
1 1023 82
2 1019 1765 204
3 1056 1794 2437 221
4 1043 1716 2347 2868 160
5 1130 1732 2277 2147 3199 35
Mean 1054 1752 2354 2807 3199
50
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Fig. 7. Von Bertalanffy’s growth curve of shell length of C.
(C.) japonica from Namdae stream in Yangyang,

4714, 270] 25 mm o WA MDA WFFo] FRo}, 1
V4 37HE4E BAT 48 AAE] ol FAYAG,

5. 7o

AR AFZ2HYAEE AHS3te] AFI)EE (W& ANsE
21593419}, o] AT Y AHE L AMGAl 7 Ao FAGl 4
AL, 7193 o A H o] gle FHE /MFEte o YA 4
T3, 43 d

g (1)L 0043842 g}

6. MZE Y ALAS

AFERL 1HZAAN AT ol2e 57 d¥FLE FAH
o, 342 2447k 7P Ekch (Table 2). $EB50] o849
AHALA A A AD 48719 MAe ZFol o) 9% & FHE
F dyzAe A9 ol dB el 215934011, 3419
ZAH7} M4 B IME SANYEFEeR U5 A
AREE F3HAG (Table 3).

A2g F3UY F Hoenigd B 93 FHXTL 06117/
yearZ 7} ¥3t2 9, Beverton and Holt®] W4, Heincke® W
¥, Jacksond] ¥, J1¥E FA4H, Chapman and Robson®} ¥
Y, @ 9¥ o8y ¢£o2 gho] ¥ Heincked WH# Ja-
ckson®] W9 AIE 05011/year2 FHHAG o] WA

E3g FA0] 7M5¥ AL Heincked WE3 o188 F4H,
Chapman and Robson®] %1912, Chapman and Robson|
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Table 2. Age composition of C. (C.) japonica from Namdae
stream in Yangyang

Age group 0 1 2 3 4 5  Total
Number 42 82 205 231 181 51 792

Table 3. Comparison of survival rates (S) and instantaneous
coefficient of total mortalities (Z) by varous methods
of C. (C.) japonica from Namdae stream in Yang-

yang
Methods S Var (8)  Z (year™)
Heincke 0.5011 0.0006 0.6910
Catch curve 0.4699 0.0009 0.7553
Jackson 0.5011 NA 0.6910
Chapman and Robson  0.3799 0.00038 0.9679
Beverton and Holt 0.5022 NA 0.6887
Hoenig 06117 NA 0.4916
Mean age 0.3056 NA 1.1854

WA 7Hd A FRAHUAD o] WHE FoA Bitol 7
2ol 714 FES A2 2 BUHE Chapman and Robson HHE-&
A48t 3 03799/yearE AFEZ AL ARE 03799/
yeard A8 EHAANLAFE 09679/year2 ALHAY, H
HAF L 10297942 AAEAG. o] gtol A EIAAAEA
T 0.5007/yearol 21, EHAGAFAFE 04672 /yearZ F
AEAT (Table 4).

Table 4. Estimates of instantaneous coefficient of total morta-
lity (Z), natural mortality (M), and fishing mortality
(F) of C. (C.) japonica from Namdae stream in
Yangyang

Z (year™)
0.9679

M (year™)
0.5007

F (year™")
0.4672

2 958 REIPOY, 71 X E 191 RA/m'ZE =
EUEE A0 (Fig 8). gAY A4 A4 Z2AME
7tgel Zo] ol £X3PoH, §3] FaFANE /1HE Fo
A 464 NA/mM*Z A LAHAGI Al 374 Aap BEY
=7t FolEe ¥E BY s ZAAFTAAM 30 mm o)<l
AAY HFAFL 11149g22 T E AFEY 958 ¢
(Table 5). BEAFYE EXWHL =7} 0~50 /WA /m2] BF o
7Hg Wlen, 450~500 WA /m?Q A3 e] 7HE FA FAHUG
(Table 6). °] AEARE °l83td FHEH EFL 118,619 kgo!
Rom, ExYdeEe 106,838 kgol Aot

8. X3 #Hof
Beverton and Holt®] 2942 YEAH] tis) FAHG & ¥

475 clams/ m*
4
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Fig. 8. Distribution and density of C. (C.) japonica from
Namdae stream in Yangyang.

Table 5. Number of individual, ratio and mean weight of C.
(C.) japonica from Namdae stream

Shell Individual

Mean

Class of shell Ratio of

; length number of . weight
length () (mm)  clams (/m?) inds. (%) (g%
1 <10 95 316 0.295
2 10~15 161 5.36 1.005
3 15~20 1,352 4501 2202
4 20~30 1,310 4361 6.241
5 30< 86 2.86 11.149
Sum 3,004 100.00

AFAE (AYRE)Y AFAPAIH S FAHs e L
BFZ oY IFTAF (W.) 4137g, AFAF (K 0204
year, 2740] 04 @9 °)&7 AF (4) 031694, TLHAAAIZA
& (M) 05007/year, A1B7FIAE (1) 004384, AF7IUAE
(1) 215934, 282 HUidE (1) 1029794 AH&3k5ich
ATHYAE ()& 0~549 FHoA SAHZ WA A
cAGAEASF (POl g 71dg A4F (YR Y H3ts &
HE (Fig 9). 8 A9 o F7idd o] 215934011, €3t
M BAFIE 04672/yeard M) 7HYF AAFL 06595 gol ATt
oA H S A 59 A% 7MY Aol Fohs, & o
FHddF oA Hdlo /9 AAFE A& e €79
AgASE A ANA B F, g™l 149 BS Hol
7193 AdEFE 48 F Ae VA YAFAFE 034/year, 24
d AT 0.60/year, 2548 AFNE 085/year® FAHAT
A9 o)) dH AN ST YAFAFE 0.66/yeart A Eo
d e 7RI AAF 067gS ek 2, ol ATE
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Table 6. Mean density, area, number of clams, standing biomass, and stock biomass of C. (C.) japonica from Namdae stream

Density Density Mean density Area Number of St.anding Mean density Number of Stock
class (clams of clams (m?) 1 biomass of stock tock cl biomass
@ /m?) (m? m clams (kg) (m? stock clams (kg)

1 0~ 25 225 101,376.03 2,280,960 9,361 20.6 2,086,577 8,431
2 25~ 50 415 43,795.25 2,080,274 8,537 435 1,902,994 7,689
3 50~ 75 725 34,699.60 2,515,721 10,324 66.3 2,301,332 9,299
4 75~100 9715 20,145.13 1,964,149 8,061 892 1,796,765 7,260
5 100~125 1225 15,278.96 1,871,672 7,681 1121 1,712,169 6918
6 125~150 1475 15,226.37 2,245,889 9217 1349 2,054,495 8,302
7 150~175 172.5 11,987.29 2,067,807 8,486 157.8 1,891,589 7,643
8 175~200 1975 11,641.80 2,299,255 9436 180.7 2,103,313 8,499
9 200~225 2225 11,067.08 2,462,425 10,106 203.5 2,252,578 9,102
10 225~250 2475 8,523.90 2,109,666 8,658 2264 1,929,881 7,798
11 250~275 2725 8,312.63 2,265,191 9,296 2493 2,072,152 8373
12 275~300 297.5 7,930.67 2,359,373 9,683 272.1 2,158,308 8721
13 300~325 3225 4,024.04 1,297,753 5,326 295.0 1,187,158 4,197
14 325~350 3475 1,976.01 686,662 2,818 3179 628,145 2,538
15 350~375 3725 511.15 190,403 781 340.8 174,177 704
16 375~400 3975 292.90 116,428 478 363.6 106,506 430
17 400~425 4225 169.66 71,681 294 386.5 65,572 265
18 425~450 4475 41.50 18,571 76 4094 16,988 69
19 450~475 4725 0.02 11 0 4322 10 0

Sum 297,000.00 28,903,891 118,619 26,440,709 106,838

o Fol AU 070g02 F7HBT A FAALRL 215934 o4

0.8
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Fig. 9. Yield per recruit curves of C. (C.) japonica from Na-
mdae stream in Yangyang. Y/R against fishing mortali-
ties (F) for various ages at first capture (tj.

of Hl3] 227% F7tske Ao T,

A HALGASE 02~3/yeard H A dAALZ w3
A A7 dEA dF i gy wEE AWEsd
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Fig. 10. Yield per recruit curves of C. (C.) japonica from

Namdae stream in Yangyang. Y/R against the age at
first capture (¢.) for various fishing mortalities (F).
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Fig. 11. Yield isopleths for C. (C.) japonica from Namdae st-
ream in Yangyang. P represents the current state of
fishing mortality (F) and age at first capture (£).
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Fig. 12. Variations of condition factor of C. (C.) japonica
from July to October in 2000. (Kim et al. 2002)
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