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ABSTRACT

This study was aimed to describe the population
dynamics and secondary production of Tapes
philippinarum on Chohwa and Toksan tidal flats in
Kwangyang Bay, from June 1994 to July 1995.

The size distributions in shell length showed
bimodal patterns from June 1994 to April 1985.
Thereafter the distribution changed to the
unimodals. The mode moved to the right with the
passage of time, indicating an increase in shell
length. The mean densities decreased gradually
with month. Chohwa A sustained highest density,
followed by Chohwa B, Toksan C, and Toksan D.
The recruitment of new year class occurred first on
the upper tidal flat, and then moved to the lower
tidal flat.

The mean biomass in flesh dry weight of each
year class increased in spring just before the
spawning  period, and thereafter decreased
progressively. Annual mean biomass was recorded
as 170.7 gm? at Chohwa A, 220.7 gm?® at
Chohwa B, 21.8 g-m? at Toksan C, and 45.2 g-m?
at Toksan D. Annual productions of Ruditapes
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philippinarum were estimated as 259.72 gm?yr' at
Chohwa A, 359.79 gm?yr' at Chohwa B, 45.02 g:
m2yr' at Toksan C, 68.88 g-m>yr' at Toksan D.
Annual productions were much higher on Chohwa
tidal flat than those on Toksan tidal flat. While P:B
ratio were higher on Toksan tidal flat as 1.70 than
those on Chohwa tidal flat as 1.58.

In conclusion, the Chohwa tidal flat showed
higher biomass and production of Ruditapes
philippinarum, whereas the Toksan tidal flat showed
higher P:B ratio. The total amount of potential food
might influence on the density, biomass and
production, whereas the amount of food and space
per individual might influence on the growth rate
and P:B ratio.

Keywords Ruditapes philippinarum, Population
dynamics, Density, Biomass, Secondary production,
P:B ratio.
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go A, Faligt AEEM Aol bk Fi79 9
o FEo] At glow, o Sdl o3 AAbge] ul¢
7] wEd AdAoz offd JIHE ¥E dHo=
A, A2 A& File Aoz oulaS[d 7|
b Fad AdEEe ok ey o5 AGF o
T AATE Tl R YA # AT gol o] FelA|A
ol 9lrh, o o2y ®|EA E%(Shin and Koh,
1995; Ryou, 1997), &7l (Hong and Park, 1994),
7be et z7l (Yang, 1994), w®kA¥(Kim, 1986; Choi,

_31_



Population Biology of Ruditapes philippinarum. l. Population Dynamics and Secondary Production

1987)ell B3 A7 Asrt xas 3 Sl

o] % wix|TLe FF Ak 7|9 dmAQ] g ofv)
Wgad Aseta, Aty EAd #Fated dE FTRE
o uste vl P& Azt AP, 53 £ 4
Frledel Fepute o] AAolu| I F AabFe] A
oA 448 AXNY Hx=2 o FFH7F AaE T 8l
on, oS ofAl w3 FubsiA zldlEe] 3 etk F
ofubab ojEAel ojujsl e £ Al AEQ wAFHE |
F3lo), A mek(Seapharca subcrenata), L% (Tegillarca
granosa), ¥ Z7l(Scapharca broughtonii), 72| stz
(Sinonovacula constricta) < € 4 3{tHShin,
1998). 2} o}z 7] Fo A niA el AAFEFH Y
ol pAAkel g AHEH oF Az st wpAF
(Kim, 1986, 1994)% Agstze AAAL=s Ad v
7} glou], AAztA e AFpAde] B A7 AFT A
7o},

2ol upxigte] AAs AAEFAE s
$lste] Falre] dEH wpx AYakAQ FFE dES
2 st A E, AE), a2a Aabskd WES otsl
a2, BAeders HAEe =, HHEY {7V,
HHEY AN AEFY dE2-aFs BT RA A4
Ao #ANE A EMs A s

Mz f

ZAA A2 Feokuk AZo] AT ALA (T 9AHT) =
3}o} gate] AW z7bdjo| th(Shin and Shin, 1999). 7
Aol A npxlge] AALxrt ¥ Y R F I
d, & a/le] AHE AdAsd 2AE AAsg F =
}x7d e AHEx 9 Chohwa A, 3HA4-& Chohwa
Bz, 94kz7idje] 48E Toksan C, 345 Toksan D
2 AdAsdd. 44 AZL 19949 6¥FH 19954 7
712 vlg 1-234 £ 193¢ ZAAH o 7rx7} Aoy
L 78 93t $3sigdd wiAge AA3 53
£ Shin and Shin(1999)3 543}

A# e ez szte Yetdes dFY £E AFIHA
AAshe ek dEAA ol Abg-gE FAlA 47 b= 100-150
AH H22 5-10709 WETE T2 Addsgid. 4
Aus 2¥= 744 A8E 2 mm 7HeE FEE F
7+ P72 ANASFE AT oS YRR $ibsle ¥
dshgic

AEge 7 AAA AA A NAE FTHS
Hade % oA dydd YEFS Astst
o, o] n% itale FAETUL A4bsisc. A4t
Ricker(1975)9] & o|43sld ddAUFE 7|E
st 7+ dEFE= A Y. F dNdES 4
g AAFS AARE og ol & 147 AH 2F 3
24 T-3}¢ict. 28]32 P:B ratio(Waters, 1960)%

4 o o o of 38
fo mt bt rlo |0 r2

3t

o 9B EHF A4HY S |23
Z af

L. vpA|ge] A9 T 2X

1994 69%5E 199549 79712 7t 2A} AAHNA A
A e wpx|ge] S EAse] o] F wlEREe ey
thFig. 1). Z#=27 A4¥(Chohwa A)dlA= 19943
6YRE 8§ o|FR=(bimode) FHE ey F
19944 ¢ 7}9l 3t oAl EH 14| ol EgPdETFeE T
By o 0AlE EFE Al get A 2250
o] E3ltizl 1995 699l A dHFI FA 4§ &
gso] sule] megos Held, o= odFe 4 4
o] Ar¢] el AAnc we AYHs WEoez A
gdd. 783 199549 79 A=& 04 7h8lel &
ol olch, 19949 699 0MlE(19944 T8 H# A2
11.22 mm 5 H]3ed 19959 7€ 04119954 F) <)
FF24A4E 6.25 mmo|lth. o 199499 7§ 6%
o)A oju] Mze A7 7Ig)le] HdrHJSTES ulF
=2

%z3}z7bd 8}%(Chohwa B)olAE 1994 8|k
Hl 24 0MlTE A% 4 3o, 1995d = 79714
Az 0AFY 7kelel Yoyl % gtk 19944 8
of Jehd 041219949 %) Het 2T 13.52 mm=
A ol fAle] AAMEHoz AH Ao dojur] YL
gex g4 717408 A7t o] Fs & Aoz Bld

gatz7kd] AH-(Toksan C)dllA+& 199449 6l o]
042 7}3lo] skmE|e] Alzke] Algel o} A9 dHET
3 5o 7tz glew, z3}pxzide] ¥R 93 opit
7hx 2 199549 7499 A2 98] /S #$1¥ &
9)oich, BArz7bY 3} (Toksan D)elAE£ 1994i¢l] A
2% 7llde s Ay Ao TR e A=E=
Ae wtdmeg yo|x glov, ofFsl 1995 74| A
28 deFe 719le #9% £ Ao

olor B o JAgAEs FA4H dod, Hrlx
ZA|7bo] AjA o g2 Z3}xzZbd7HShin and Shin,
1999) Hatz7bduc A2e d¥Fe 7ksle] €3
dejupry, o =M UelAe Rz R FF=ET
el A WA 7hele] dejuim, of F Auliz} 3R =7k
2 o] E8e ¢ 4 A

2. A= BF

szt Jdebde Foe g AHS F 7 dET
H2 A4t o] & dgjdAdm)o s atste] 7t AA
ya oo WEL =A8d Fig 29 ok 7 AAHE 9
A2kl AlAlYxi Chohwa A7} 74 £33, Chohwa
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Fig. 1. The frequency distributions of the shell length of Ruditapes philippinarum
collected on the tidal flat in Kwangyang Bay from June 1994 to July 1995.
(A: Chohwa A, B: Chohwa B, C: Toksan C, D: Toksan D)

A Qe 437t shynd A4
QA ZAA Aol Al whet 14

el A= x]5)718] o]
Azt ok B

B, Toksan C, Toksan D& €22 sl & Z23x7
7} gatzzigiecd A" szt Egden, Fd Z7H
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Fig. 2. Monthly variations in density of each year class of Ruditapes philippinarum collected in Kwangyang Bay.
(A: Chohwa A, B: Chohwa B, C: Toksan C, D: Toksan D)

ol T AAYEE d$ A FAastgded v
of ‘9adEe] Mz 71sl3 oMY ZraTo| uj$ i
7|18kt Ao w ‘94 =l w]E 95 e A= 7}
dgke] %Al kst

#3127k AR (Chohwa A)A= ZAF %7]¢] '94d
69 FMAYEI} 4,345 A - mPe| U}, o= 944
o A= 7198 04l#o] 3,536 A -mioz H$ =
7] wEoleh. 04T AAYEE ‘949 6Uel|4 8¥€7}xA|
w43 7taste] AbEo] 83%e 23tglch 04lFS A9

% OE dYPSe WEse =7 WEa sstou A
NuEE ot zasn oo Rz 8

(Chohwa B)9 7% AAd=ze] wWEo| 714 Aslgid).
943 8¥ell= 238 MAUEs} FrsigEd, ol & 04
o] ol o] gz 7lgle] Adeo|itr] wjFolr}. o Fe
© 0494 E AP E 233 92dE d¥yFe F
84 el Ehed ol 92d=F9 pelzt=sl baigds]
gEez ®elo, gatzzkd A (Toksan C)ollAE ‘94
d 69l 04l ez 71958 r) 9Yel] 2 Fo
2 Ztxsigid. BE ZAAAS dyd AAdEs) 7}

e Egd R4 3 gld. "Hakzzd sy
(Toksan D)+ Z3x7+l & 5-(Chohwa B)% vlikz}z]
2949 E dEF04F)Y 7o =4 dejva gleH,
‘934 %, 92 ¥ At 7hA A 94 Az

o] 2o wg} BE dEFe] AAYEs} kb4 i
st
3. AEF wF

AAA 72 A, dgEd AEFS ’el' T og&
o] sl FAEHYL Aslgon, o] HdyFEs

EA3E Fig. 3% 2tk ZA7F AS Alzd 1994»“1 6%
of BE AHANH w2 A4S '-+F~|"-H&*i°‘”| ALz 74

aA zZrastddst, oEs EREH  Fhsl /‘13}5}"4
19959 59| oA o] E 7I%3}ﬁ:it+. 19944 643}
199549 59 HoAE 7|53 AL A= A9 g
7kelel 23 Floln, o] Fe Yeh= ZhaE upA|Ee] 4t
ol ot KFe] Zhae 3 Ae=w mld, 7z AHA
¥ dfdd AlEZ(annual mean biomass)< Chohwa
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Fig. 3. Monthly variations in biomass of each year class of Ruditapes philippinarum collected in Kwangyang
Bay. (A: Chohwa A, B: Chohwa B, C: Toksan C, D: Toksan D)

A, Chohwa B, Toksan C, Toksan Del|4 ztZ 170.7
g-m?> 2207 g-m? 21.8 g-m”, 45.2 g-m”’2 4
e zejzidrt gakzzidng a4 A2l wt
ou], §o 27k WelAE s 7hs)e] SAEA el
L ARz de] o33 AEF| Mz, ndFo] ¥ 3}
Bo| HEFo] skt

4. Ak BF

#1717 Apele] Atk HFAWEFH SAY G
Age Foz 43920 (Ricker, 1975), | & 7 €%
FHE AT F 28 93Ty AAFE $3He Table
19 detuiodc. AddgEel &9 e el d= A
A 2o Z7HE 71EEy, o] e AFde AdAUE
ol zhol7] el o]& HF 022 A3 =HShin
and Koh, 1995). 7+ ¥z A8 g #H A
B ez} Aabgke Chohwa A® A% 259.72 g-m™ -
yr'e]29l3, Chohwa BelAl%E 359.79 g-m™-yr'

Toksan CellA= 45.02 g-m™-yr', Toksan DA &
68.88 g-m?-yr'old. 3zl A7kl ¥
Az ncd 9538 dghod, FAzTdYeAA= A
7hlere] Ha mAHFe ulgo] F& sEAGelA YAt
o] photch dEFHz 2 w X3 sijlo] FAT Ay
Aol e AAegFe Aol 9, A gelME 1
o] Aaree] weteh Al7|ME & g FAH A
AR 7pg AAbske] wotx, AbghalFu Al A4
o M3lch. 47 AESF} A4re] ¥ P:B ratio®
4F% 3] 1.9 (Waters, 1969), Chohwa AelA & 1.52 yr',
Chohwa Bel4+ 1.63 yr', Toksan CelA+ 2.07
yr', Toksan DA+ 1.52 yr'e zh& ud. dAl=
Yatzidel A & e mgon, AyA gl Ay
Bk £ g 2

5. 873 3te] A

Table 204 B5o] Z3xzbd7} Jatzzid v 4
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Table 1. Secondary production(g - m-2) of Ruditapes
philippinarum in flesh dry weight from June
1994 to July 1995. A) Chohwa tidal flat, B)

Toksan tidal flat.

A) Chohwa tidal flat

Date Chohwa A Chohwa B Mean
‘94 6 June
13.15 134.69 73.92
13 July
8.10 0 4.05
6 Aug.
T 1.53 4,38
3 Oct.
48.84 31.16 40.00
11 Nov.
15.33 10.64 12.99
‘85 19 Jan.
72.28 79.92 76.10
30 Mar.
105.05 109.63 107.34
30 Apr.
0 2413 12.07
30 May
28.54 15.71 22.13
29 June
0.45 6.60 3.53
30 July
Total 29886 41401  356.44
Anabel . segigs 359.79 309.76
Production
P:B ratio 1.52 1.63 1.58
B) Toksan tidal flat
Date Toksan C Toksan D Mean
‘94 24 June
0 19.71 9.86
25 July
5.17 12.25 8.71
23 Sept.
7.01 0.25 3.63
20 Nov.
0 0 0
‘95 20 Jan.
5.48 18.31 11.90
31 Mar.
19.93 16.72 18.33
31 May
11.75 8.24 10.00
28 July
Total 49.34 75.48 62.41
e 4B 68.88  56.95
P:B ratio 2.07 1.52 1.70

Moz APAEAEe] o] A5, FAA Tl
B & 5 dv AAAZRY 452-a%F FSHAE
d f718d Fel woh wepA zstEidie MAYE
g g Hatzzidncd 453 wor, AT
44 2 Aoz vegd oy AAE sS4 274
A, HAdHAES 23y Hazgdrt gL e 29
o, 4] dehte 9% g4 Az} wie
t}. 28]2 P:B ratio 94 Yaz7d7} =L S 249
o ol AFL FY 2AYUAAE ep3ziA 2 e}
Uz we} selE Melx gl F A¥27d} 3
AR oAz A He|de ofe] wen, o=
upx| 2o MAd s, YT, PAFAA L WS FAE
=5 3hbe Aer wdd, gy AAE SA4Ad AHE
% P:B ratiot 3¥-xzH7t 2 Aoz yEgd.

il &

744 27]-AE £XA FHE= 94d= 04EY ¥
dA7)8 FF44d 2718 Aud, z=3izd9) iz
) ¥ ARAGelA Hdztge] e sfAEe] 1714
2708 WA sisle] ded ZAE & 4+ ddd(Fig ).
Reading(1979)-> Peter Black Z7td¢] AHAs=
Macoma balthica 7|78 4= HFSE FHsHA 4
5 z7kdel A g dxe] WS A o F
o8t Zlew #AHsl¢ct. °]F Beukema and de
Vlas(1989)+ 49 Wadden Seacl4 Macoma
balthica?} A5-Z7bdo A 4-59¢] Az} 2L sl 4
Ag &, AL dxr|7bEer 2% 5 g2 Al(thread)$
o] 8-3le] BRI R o] F& o= AL ¥ o
23t oA AYE I o|FR FFEEZ}F HAE] =
2, d4ztEe] dod, V| YFEY AH=7t @] HE
A9 Al felss] wEelga st whd ARz
el dA dAFAsE olfrs EAATES F7F Ho
Azl A ekHA e HE-E sla EHAHEo| v|Ag <l
22 FAE ] oA A o] Fol AlAZFol Al
<d @2 oyxzt 2wz 7] dFelzln disd
o}

vlA| g2 M. bathicax ¥ Az-e 7|72 o|zlo|Fitg
= 7132 A A dskA g, A 279 B3
AE 7]17hEke A EYY me ofF A2 FAZH
& FAsta AAj sk, o] Fabe] o] ofs] o
ol 427|175t AR o] FF 7HsAel o ¢
o= Fo AYE st o] FejA ek d3l.

o WA AlZ[E el7dstr] $ste] AAA dd 443}
%¢F i (Tanaka, 1954), A4  =ax3(Hur,
1994), FHFAeld A e  FI A3 (Williams,
1980; Won, 1994) 5 o9 dt7F Yz, &4
% ZA ZAste] o3l Chung et al.(1994) Hix
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Table 2. Summarized results of environmental characteristics and population parameters of Ruditapes

philippinarum on the tidal flat in Kwangyang Bay.

Sites Chohwa Toksan
Parameters A B C D
Environments
Sediment
Composition
Sand 70.23 + 12.03 66.81 £ 11.75 86.37 + 8.42 88.98 + 2.40
Sit 12.24 £ 7.20 15.23 + 6.53 7.63 £ 8.75 5.03 £ 1.38
Clay 17.50 £+ 5.13 19.25 £ 5.44 570 £ 1.43 6.85 + 1.40
Facies Silty Clayey Sand Silty Clayey Sand Sand Sand
Chirophyll-alzg-cm™) 19.00 + 5.87 1453 + 3.42 6.96 £ 1.54 6.20 + 1.54
Organic content(%) 5.11 £ 1.88 499 + 1.15 2.22 £ 0.44 2.34 + 0.73
Tidal Elevation{cm) -101 =131 -36 -91
Population Parameters
o (mmyr™") 11.54 + 1.10 13.54 + 0.90 13.96 + 0.53 14.64 + 1.80
AGRmax 0.12 £+ 0.01 0.14 £ 0.01 0.16 £ 0.01 0.12 £ 0.02
AGRmax-age 3.61 3.49 2.77 2.90
i b e 170.7 290.7 21.8 452
(gm™)
Gl 259.72 359.79 45.02 68.88
(gm™yr)
P:B ratio 1.52 1.63 2.07 1.52

AAZ AE 2ol 793 89 Alolo] Abghe] dlef
doby 393, Won(1994)2 cHHxAb upalghe] kgt
71 49-6903, el EAbS 449 - 8¥clzlx Basly
o}, Kim(1994)-& A& 7h==gke] wpzalghe 24.39, 4
4-549, 89-990| F4tatr|ole], A= 1197414 5
A&z en aetgcy Bwstz 9ok B A7 F
oFule] 2% 1995d =2 #-% condition factor?} &7
8 Zt&3 A|7]7} 4¥-540)v, 7¥e] zge| 6.256 mm
ol 97} 714} Y eH(Shin and Shin, 1999). ¥}z &2
Atgko] Alztflz] 149 F HFHA88E ohAz AT 99
22 a7]7b 0.2 mmel Alg ®Budxw glth (Hur,
1994; Won, 1994). Williams(1980)+ Puget Sound
ol4 79 A 297} 9¥el= 2ol 2.82 mmo4
Wi 13.5¥ AAzcn Basigic, o]z u|Fe| F o
spokubab wpa|ghe o skl FApsAl 49RE 4R
Azts s ez F3H

Fokutat uiz|gre] AAdx gl AEFE zstxdzt
Hatzzbdng 9538 £/ Jdelgd(Fig. 1 and 2). %
ghAl dA7iAabg A zstzbdzl Hatzzbdiedg 94
£ 72ke 3olx glch(Table 1). o]+ A|A]37 9] 54
Hatzzbo n 232707 AddA oz vix|gte] A4
fFasl7] d®e Aoz e, F z3pE7dF Hakx

|

7 2o} 242 mude) #Fo] weow, vt wob o
712 A 7ke] AdlA =2 Zcoi(Shin and Shin, 1999).
E‘B‘P A ejeldel EZEHAEYW F7ETHH HAY
Fo d=2a-a¥o] W53 wo. weid A ol
°I e 2z A gaztdrog uixFe] A4
Uxe} Aakge] 24 Yepd Zom ned. I3 ¥=
) BE ARz A AAdE W AESke szt
drct e oy B 2AAYe AL Azmd d¥d
23] 7hele] AR ZEII A U53] A ety A
olth(Fig. 1). =3 AREZ7} sz 4ejHe
2 ZAA =Hollo] ¥7] wied A2 ®rH(Shin and
Shin, 1999).

2 ZAAY upz| e d7hAbgFe FFxbdzt YAt
Z7d R 3-7v) £ k& BgcHTable 1). & A4
27} &2 zshz7bde] dAlabgro] Yatzzidince E9k
E} _LEI L‘r G| AP YaFg 9vsts P:B ratio(3)

2z A Ao MAAFE] =2 9
’e}zzhllﬂl/ri A w2 kg 7|E5sdd. 72 27
A AdgFol W AREzHY 1A AHlA
P:B ratio’} &-& & 24l o] Hibbert(1976)7}
T8 ups} o] AMdYPUALE AAbgFo] E7] g AL
2 13ld,
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Fujel4 ZAHE uixge] AAtEFE AqEE vasR
@ (Table 3), Kim(1986)< 43| 7t=#w wpAlee] A4k
F(HAZFHo] 50.28 gDWt-m”-yr &2 MBI,
Choi(1987)& A4HxE dHHEFH) ] 283.2 gWwt -
m?-yr'z Rastgd. A staabd w8 z3tzzh
o AL 5.7u]e] AMAS 29 v, HAE FAR £
Folddo. =& F5FF AR AFFY 15-20M A
= gohs Ag wesid, AP Ak vs Zi+ 15-30
o] dAabeg B, Yake 3-4v] Axolgid F o
2 AddAgts A g6 et ko] E AolE B
Q4 7] wWEel o= SAxIGA)E WA o)A
oA AABA gE x4 @ FlEe] s ooF Ay
7k Aarepel ol & A¥s wm, 1A 4 lF JoR
ogAA. a2z Fuatzt 3o o ofdjdFe A4t
o3} wwale] £ okutal wpx|ghe] AYabo] i EEE
ot 4 9lty, =& P:B ratio g4 o2 olwsFl w3
o1 o4 ¥ & Belx 3l

ol 4ol A i ujs} 7he] Zhefubab wpx| T 447 Abgh
o] dojup= Aoz FANY, Rz R 4AREZd
g4 A Azt 7HelEE Aes B AN
A ol dHA MR dFx-a F, F7= ¥
o] g zstzbdelA wpxlge] AAUE 9 A3 7k
go| wokeh. webd GRS AAUET} B 2HE
oA 4535 & & 2oy, PB ratiov HAtE
ZdelA EE @& widd

e o
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