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AR =g Byt 19893 9YFElw AL B £Hslr] Alatsle] olF v g Bert AU zE o B
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AR P} AR d3o] ZrlESE ghaslal). Fake ARb] AAle] ¥l Auighg Bolw, 71&
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Hol) ¥t} AR o]& Zhadied ALl HAAE vl BB 1990 8Ye] 1346 g-m22 1 ¥
git}. 1989 7o) 7181} o) Follx 1989379 AEako] & HEF9] HE-E Auislcl. 19893 3YNE
1990:d 397kA1e] SRS 679 g m -y oGt FAZ|ZESRY 1989379 A AAbeke] s ESkw,
19843F0] 714 At JAske B3} 718l Frisledy, 85 ALl 09 7 Bt

The present study was performed to determine the growth and production of Mactra veneriformis on
the Songdo tidal flat off Inchon, west coast of Korea. Monthly samples were collected from March 1989
to September 1990. The size distributions of shell length showed unimodal patterns from March to Au-
gust 1989. The bimodal pattern after September 1989 indicated a recruitment of young clams during this
period. The density fluctuated irregularly, but showed a decreasing pattern over time on the whole. The
density of the year class 1989 increased markedly after February 1990. The growth in shell length show-
ed three phases during a year; a fast growth phase in spring, a slow growth phase in summer and autumn,
and a lag phase in winter. The annual increment in shell length reduced with age. The flesh dry weight
showed a peak in late spring just before the spawning period, and another peak in autumn. The length of
annuli and the back-calculated flesh dry weight were used to describe the annual growth. The growth in
shell length fitted to the von Bertalanffy model and the flesh dry weight to the Gompertz model. The ab-
solute growth rate of the shell length reduced gradually with age. The year class 1985 had the highest Loo,
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and the year class 1986 the lowest Loo, The annual growth in weight showed a typical sigmoid curve.
The growth rate was maximum at the age of 2 to 3. Year classes of 1984 and 1985 had higher values of
Woo and higher absolute growth rates than those of 1986 and 1987. Maximum absolute growth rates of
1986 and 1987 year classes were recorded at younger ages than 1984 and 1985 yeur classes. The annual
relative growth rates of length and weight decreased exponentially with age. Biomass in flesh dry weight

increased till spring and thereafter decreased progressively. Maximum biomass was 134.6 g-m

*in Au-

gust 1990. The biomass of 1989 year class occupied highest proportion in total biomass. Annual pro-
duction in flesh dry weight from March 1989 to March 1990 was 67.9 g-m > year '. Cumulative pro-
duction of 1989 year class was highest among all year classes, and that of year class 1984 was lowest.
The production is high in spring and autumn, and very low in summer and winter.
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P Atelle FAAEAY LR ol 4EE f-4
g 577t chedsAl M3t glon ofAtx] ol E
ol HEF A2, el Q77 Ao
FaE A Ratgoh. AR A8 0] s)got A
4 wds] 34 5 WA A}E o] 3L Wo]
tH§, 1960; ¢ =, 1968,1969; 7! 5, 1977; 743} 71,
1983). ¥ Aol = A& AB x| diF
A -8 o] vl s{F F=(Mactra veneriformis Reeve)
& dAeR 55 AT ok Al A F
WAL AR A7l whE AR} B, g
3 Aabere] WE-E ¥Hsgh

%2 o]vej7}H(Class Bivalvia)e] fekzs43
(Family Mactridae)el] <&l o|vidll2o Algo g
o] &7kx7t F}. ¥, T, 8] FuH A
o AARc elueteld e A dAdH 3 A
& ddie] Axde] Fx¥ch F52 5~10cm
ZHolol ¢ Add stu, $BE HAE FHde g
Wolgm Hol& et ApA 2 Ak HAE
off vl Ag =2zt 50-90% 7heF Q) Fo] AR
A5het Ao 2 deA dek(e] 5, 1968, 1969). -
221 RE] 24 20m Fhere] Aarkx) Exate, @
o) A%e AL A FE Aol 4} ol
= Paralia sulcata, Coscinodiscus minor, Fragilaria
oceanica, Amphora laevis, Nitzschia seriata 2] 7%
F7t F5& ol E0HF, 1960). T5F2 A 802 o8
7] Aol AbgdA o g o]f 7pA7} £ o)Wl 2
Aol vid HAE T52 ofH3FS 19824
9,366€0]310.9, o] F HALZ oIFo] FojEof
1989 dell= 2,2318¢ 3P oA 523,
1981~1990). o} ¥=F-g Eoj ARt oA 7HA] ofuf
HFel AA ojgekE FFo] AR wlES

35.8%% w}A| = (Ruditapes philippinarum) th&o 8
wrh

EE5 Adl A S d7E vis Ao 55
2] Aol Lol @ale] ¥Al L Fubak-g e 5
9 A7t dew(f, 1960), 19 FA F2HE &
Abetr] fgted FEol MAsta e A g%
Yol AF A7} o] R FH & Wolrd(e] &, 1968,
1969). EollM = 55 frAel i sAoa] A
74 8] 7] Aol g Ao} Al S RO
¥ o] Fo)x] glr}(Yoshida, 1964).

ol AFE Ao ¢ Aawde £ 2t
4%-& von Bertalanffy AJAAlel HIAA g}
{Ansell and Lagardere, 1980; Broom, 1982). =] o} 4]
X von Bertalanfty A} AF 5 dl & o §H(Meretrix lusoria)
= B (Spisula  sactualinensis), 3S¥Z7N(Salen
strictus), 7}l k3 7Y(Sinonovacula constricta)e] 2+3¢
A7l HEA1Z A7t UM 5, 1977 s A,
1983; &3} ul, 1994; oF, 1994). £ Aol A= 55
£ dde g AgAe] dF azlm dAE]L I
FEo R dAertE 2AbsEa, 18 AR o
AgAA Bstcl

AArEES A F7h) AEHES Pxs} FE)9
W5 o2 YE] AFsur xF 8 §hov, o] & 93

3t A wdo} A= gt Aatako|jt B 4
Ty Eok AEEEe] Wslefelv], AMAld x e} S
wshgo] Fo) oz Ak 4 gl o] sidel ¢
g AAbere] 4w Ricker(1975)7} Ajetgt 8
W, Allen 411 (1951), Crisp(1984)-} A|<bgh why,
Waters(1969)2] 2489 Fo] glch. o] F YA &
&a}7} 71k bl ALE-3hE Wil Crisp(1984)2] A
A Z7teE ko], SAbE-slal Ricker(1975)
g wol AHg-gtl Fulol = upx| 2 (Tapes phi-

lippinarum), SYZ7W(Solen  strictux), 7} sk3=7)
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(Sinonovacula constricta) 5-2] A3 o] wis}F-2] P4k
o] &2 Ejgich(z), 1986; 3, 1987; T3} Uk, 1994;
oF, 1994). B AFellM F52] A4kaE Ricker
(1975)8] W o g2 Abdsigdd). &gt Yuaks 4%
THE FA3e] 3 H 2 vl

Iz 3 U

ZZze M ¢ Fx WA Asdct
(37° 28N, 126° 36 E). ZAIA 2] 24 WrdF=H
o)), AYFZAE 613 cmoly, Hz3tr} 954
cm, HAZA7) 244 cmB 237} & el R
2, 1989). A golA] A& 7o Ad £52 %
ZA 0.9~1.8 m-sec”'o]u], 2 A] 1.2~2.3 m-sec”'¢]
thYi, 1972). 1% 253]9) dze} A3xr}t vhEH
3, A Hof 2 23 7ol 25 A5 A
So)) 2} ARG 19890l AF 19 13] o]
wEEgleny, 3F A 70| 9.4 hroday”’, A
Y27 12hr-day |, #HA xFAZRES 4hr-day !
olglth. 71 & HAE X3 S5t 198954t 84
o Ztz} 30°C, 31°CR HUE 1235w, 1244
&C, 10°CE A& 71 Z3}sithel], 1991).

1980 39 259 FE 19908 949 2297 &
175]0] AA ohY 1319 £ Axlstdct H3A
71€ whY zAS Ho 2kErh 13:00~14:009
il 2g ek BAR 107 o) A
e Ak W T(G0x 50 c)lell A A3 5
€ 30 cm Zol7AA b A st BAlA HA
T T2 AYAE S g AAS
£ Agsiger. aely Pz A" 5-10709]
uhe ol 15070 A o] Ael(em)st FH (g
A&t

z4ape wejrjo] BelH A(0.05 mm)E AHE-3t
2A31t). ey SAR-E 60°Ce A1 AE7]
o] 2~3U7t AFEAR F AYE 0.001 mg2] A
212} 2-(Mettler HS1)R A54-2 S35

E2Zo0] wztol] vielils o -F(annual growth ring)
o] A3 ¥ 2 AYYILE dotrr] st AT
2] 4~(marginal index)yS AlAbsteict. QW Fx)52] A
7ol wh2 WBHE A% B AFol ALl BA
go| giElgieng szt Yehbes &89 A5
2 Agsled TF2 Az ARt (A, 1992).
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A7lellAe] ZAaks AFAFo A 2t Ak
Abstgdeh 1989 124 159 9] ApBA +3F 23y
2} AFare) BAAE o) 88l 7} F3ol) DS
= AFEE FAT F, o F o83 FF AL
ZAbstd e}

232} AAAAl L 23 748 von Bertalanffy(1938)
A% 29 Lt = Loo(1 - )& o] &3} F2F A
AX & ohg-31) 72 Gompertz(1825) A3AF = Wt =
Woo-exp(-a-e*)& AHS-3Iich AR THERE A4
8] zpolE wlazsly) Hste) Zhake] AdAAlel von
Bertalanffy AJA® dlellA= Gallucci and Quinn
(1978)e] Alehgh Wa=el Z3Ake] 271 (t=te) A&l
s oF o433, 3 47443l Gompertz
AR Aoz HAAIAE(AGR)S 18315t
F50 AEare A4 A AAES FFE A%
THE 2% Ak ghe g stk AR Rick-
er(1975)2} HPE & ol 83t JURARE VIFoR
zh P 2 sk
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Zhare] Bl x B2 3= 19893 3Y 04| 64 Ale] &Y
o] #WIZte wgckFig 1). 1989d 7Yl 2.5~3.0
cm Wele} AL At A4 PP oY O
Aot 14 olAke] A3 TEL 7] Aot B
B S Wat ohfa} 14 oFe] A7)
Foll A pesl o] YehiAle Wk
A A TS £9o] Pl T (unimode)E B g} 1
et AN e Ajzte] AstAA HA AT
ey} Jehde 2] F7lste RS BeFdl
t}. 19803 9del] 714 1.0-2.5 cm@] A& S A Eol
AAHAA FEIA ] FsA o]F 2= (bimode)
el s el & A2 JglE 0dEs 14 o
o BatdyFow FREHcL 19903 397Al=
19891 dol] 7kl 14V Z} 24 o] Abe] B} ofsiF o
2 FRo] issiAt 44 REe w oA delvs
o HefE =7] Aatskgic) 19899 A gete &
2] 24 o]Ate] ddwdFe] fASt g A3, 1AHT
o] Z¥are] Wt ol $- W8-S & & ook

A zbel) Ve f¥o @ o3 AR F, 7
QTR AGsle] o] S delAAFm) o2 Tt
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Fig. 1. The frequency distributions of shell length of Macrtra veneriformis from March 1989 to August 1990.
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Fig. 2. Monthly variations in density (indiv.- m ") of

each year class of Mactra veneriformis.
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Fig. 3. Seasonal growth in shell length (a) and flesh dry
weight (b) for each year class of Mactra ven-
eriformis.

So o7t 2718 & ALede A AAE UEA
c}. dbgdel SRR AFeke] AM Wzl g ¥
stohe o opE Rth(Fig 3b). BE AT
Al Bol| Fpo) FAF) F71817] AlAste 2ol gl
Ho F2g vk o] F ARe] B HF o1F F
gho] F43] Aty izl 718l o1& Ao T
7E2slgon] Agd ohA ZRassich £AYe] &
oy} g ¢ 253 A Ay A
Zakuch A|7]o] webd 11.8~21.3u8) =t 74k
AAae ge] 23 7o T A1 E By

198937 1990'd ol Y2 AAD F52 szt
dehs 2 Q89 EEAE FAse A4 &34
HEe olgslod b AAAE  AAbssdct
(Table 1). o] RS A2 AR g
A}-8-8H= von Bertalanffy A3 A2 el A {HAIZ At
$-9l3-5(p)e] 0.001 ofst, AAATR2Y} 0.99 °|
ko 2 S Agte] Asgle}. Fig. 4aci 74e] A7
o Pl AE g deldch ol 23 ql izt

Table 1. von Bertalanffy growth model of shell length
and Gompertz growth model of flesh dry
weight of Mactra veneriformis collected on the
Songdo tidal flat off Inchon.

Year class Shell length Flesh dry weight

1984 | L=5.07(1-¢ "7 "N W =0.91exp(-4.42¢°™)
1985 | L=5.31(1-¢""“") W =0.98exp(-4.56¢ ")
1986 | L:=5.00(1-¢****) W =0.78exp(-4.77¢""™)
1987 | L:=5.13(1-¢*™***?) [W.=0.77exp(-4.56¢ >

ZH(Loo)3} von Bertalanffy AAA(K)= ole Fol
wz} o7k Abe]E By} Leots 1985 7o) 5.31
cmZ 7HA A7, 19861 d7e] 5.0 cm& 7HAF Akl
ul ol AAAlS: K= 198530] 03102 71k Y,
19843 7o) 0372 74 o}

1989133k 19903 o} HA1F A A% A
A% Zbakg A, Fake] A S o] B3t 8
¥ AZgo g AAXR F, ol2 Ry S AF
gko] ol X zkr)g S sloivi(Table 1). &
ZeFS- Gompertz A4 Ldloll HTAA] A #2018
£ 0001 ©l&}, AAASF 0992 oA} 2 HIYwr}
Eskch. Fig. 4bell Fefe] Aarg A AE 34
vpehliglet. o]&84 ¢} N FY Woos 19853 F o]
0.98go 2 71 =W, 1987dF 0] 0.77 g2 g A
zpotrt. Gompertz A AHAIS g 19853 F0] 0482
74 23,1986\ 3o 0572 7H gkeh. A
Fo] vehte d3y JWAYAE(AGRLL)E AH
Bogx 7zt Az AR oS vl & 53l
t}. 1984372 2.824¢l] HNAAEC] 0.175gy 7,
1985378 3204100 0.170 g-y~, 19862 2.754 o]
0.163 g-y Y, 198738 2774l 0.154 g-y 'olsich. 4
AL ES B2 G 198537l A w1,
1987d70) 714 whar)h HoAdAREL 1984d70]
712k T3, 19877 e] 713 Jrh A2 19840 7%
1985:37-2] AAo] whE 11, 1986\35-7 19873 72]
Ao} vtz & 4 gl

Z47; QA2 27| RS (@) T AR el
o) HAAE(AGRm)S A4Sl Table 29F 2t}
o] 2714AE 0l 1984 Fo] 1.862.8 ¥,
1987d ol 1.628 wsteh. AFerel HAAAE
AGR,.. A 1984 dF o] 0182 ¥, 1987dF°]
0.152 yobck. Zhakel A 9= 1984>1986>1985>
1987332 o8 w3, FH F9 1984
1985>1986>19871 7] s=2.8 Egivh A 22
19843 73} 1985137 8] AdA-Fol 31, 1986\
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Fig. 4. Back-calculated annual growth and absolute growth rate in shell length (2) and flesh dry weight (b) of Mactra

veneriformis.

Table 2. Comparison of growth rates among year class.
 is the absolute growth rate when shell length
is zero at t = t, in von Bertalanffy model,
which is suggested by Gallucci and Quinn
(1978). AGR,,, is the maximum in Gompertz

model.
Year Class 1984 1985 1986 1987
© 1.86 1.67 1.81 1.62
AGR_,, 0.18 0.17 0.16 0.15
19873 2] A3 2-go] Yskeh.
3. MEEE 9l Aat
xR ATRe AATER FEE] o

ehii™ Fig. 59} 2l 2 & A3 Fel gloir] BEe
o] £l F7lslrl AAtste] 2 Fel HNE 71 &3
32, Abgbe] Bulmix E o B st F ALl
g 7158k WiskE Haloh 1984332 MAd s
7t ol 7] wi el AEFo] =g Ao 0.8~09¢g-
m~ 2y E3steict. 198513 ~19883 72 B3} of Fof
Hol AEFS B T Fdel wisspdch aeivt
1989 94y 713ldt AT A EHo]| AL E F
o2 Z7bstgdch 1989 9€ell 2.4 g m o]glon}
199013 8ol 107.2 g-m A A Z7lsigct. A
708 AEeke] Wl s Feke] Wl okt A
g shedvh. 2ol 3y QB3] dole oI
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Fig. 5. Monthly variations in bjomass (g-m™) of flesh dry weight for each year class.

A o ZA S5t 7 AHT AEFE
g3 = AEepe] HstE A, 19890 4
2t AAql 64l 645g m 202 Ho| MEFE M
o, Alle] By 9¥el 285g-m 2o AZEA
o o] ¥ AgE AN AL 23 st
19891 124l 208 g-m 222 HAE 7|SFslg).
o] 3 1990 By¥-e] AEgo] A Fvhekrl A
slo] 8QZ o) 134.6 g-m 208 & 7| S8t}
337 Agaleke] Wizt Table 33 2ot Ak
2 Aol Fee) 7pa g wvighel AAHge] -2
o 7} Agare s &) gro s FA s, AAtE
o] Sol & S glong Lo e vF 027 A
2lstodct. dje] Ao AarEke Lol Ftst
o7}, ARb7) o) ol Bl 09 & 718E, TH
ol ThAl agke] AR shehrh Aol oA Ak
o] 08 e 71B3He FUAY A3 vk 4 o
2z w2 AQakeke] gre & ol Hevh 7P A
Aleke] W3 Eo) AlIRF QlaiF2 1989dl A2 73l

Table 3. Production(g-m °) of Mactra veneriformis in
flesh dry weight from March 1989 to Sep-
tember 1990. "0" indicates the negative pro-

duction.

Year Class | 1509 1988 1987 1986 1985 1984 |Total
Date

'89 Mar 25 1.14 036 0.12 0.07 1.68
Apr 09 765 13.03 539 073 0.49 2729
May 21 255 10.99 4.95 0.65 19.14
Jun 20 0* 0* 0* 0* 0% |0
Aug 17{159 ©0* 030 0% 0 1.88
Sep 30| 0.83 021 121 271 039 5.35
Oct 15|187 0% 0% 0% 0% 0% | 187
Nov 28| 0« 014 0+ 0* 0% 0* | 014
Dec 15| 0% 0* 066 046 1.12

‘90 Feb 12|7.86 156 0* 0* 9.42
Mar 11{570 0.83 1.46 144 9.43
Apr 25(13.82 493 261 403 2539
May 26[1556 0* 0* 165 178 17.33
Jun 113620 6.50 0* 4436
Aug 08} 0* 0O* 0*
Sep 22
Table |84.41 25.50 30.63 20.76 3.61 0.49
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o}, 1990 6~RY o= 36.20 g-m 1o FAkeko]
W EEo] uf$ ) o g HEZo] Al AR T
£ 198737 o2 1989d9] 4~5¥9} 7|ZHE%t
13.03 g-m & 7] &35l o, 6~-8Y Fellw 02 A4t
gks wolrh the-g 1988 37| AAkeke] HEFo]
A Jehton, 1986373 1985\31-2] AAkeke
W2 Eo) r]golict 198437 B E o] F3] A
o Aateo]l wlwlsiict. diAH o2 1988dF
198937 19901 d] AAAksko] 198903 e] Aatsky
o} =4 Jehdch ole Al o gEke] vt
7} =7 WEo2 oAz} whgel] 19873F o)3}
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