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Abstract

The population habitat and density of Korean scallops, Chlamys farreri, were investigated to
estimate population ecological characteristics from samples randomly collected around Wando
from November, 1998 to October, 1999. Age and growth of the Korean scallops were
determined from their ring radii. Maturation and spawning were studied using data of ovary
maturity stage, gonadosomatic index, and fecundity.

Seawater temperature and specific gravity ranged from 7.6 to 25.9 °C and from 1.0188 to
1.0260, respectively. Also dissolved oxygen and pH ranged from 6.48 to 9.50 ppm and from
8.17 to 8.80. Rocky and gravel bottom had a maximum habitat density of 28.83 inds./100m?,
which accounted for 82.4 % of the overall habitat area.

The relationship between shell length (SL, mm) and shell height (SH, mm) of the Korean
scallops was fitted : SH=1.021 SL+2.211 (R?*=0.989). The shell length-total weight (TW, g)
relationship was TW=0.0003 SL2#" (R*=0.980). The von Bertalanffy growth parameters were
estimated from a nonlinear regression method, and the values were as follows : SH,=117.4
mm, K=0.61/year, and to= — 0.017 year.

The 50 % maturity at age was 0.21 year with the shell height of 18.3 mm, and spawning
occurred twice a year, that is, June/July and October. The relationship between fecundity (Fe)
and shell length was Fe=697.03 SL** (R*=0.984), and the fecundity-gonad weight (GW, g)
relationship was Fe =10,076,090 GW + 15,608,781 (R*= 0.990).
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Fig. 1. The sampling sites of Chlamys farreri
around Wando, Korea during November
1998~ October 1999.
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Table 1. Measurements of shell length of Chlamys
farreri collected around Wando, Korea

Number Shell length (mm)
Month
of samples Range Mean
Jan. 70 42.2~ 96.6 69.1
Feb. 86 36.8~109.2 69.7
Mar. 83 41.8~ 954 69.4
Apr. 126 44.7~108.8 70.4
May 124 36.6~121.6 70.8
Jun., 155 45.1~118.7 714
Jul. 101 35.9~104.5 67.0
Aug. 49 35.4~104.2 67.8
Sep. 143 36.9~105.4 68.7
Oct. 99 39.4~112.3 70.5
Total 1,036 35.4~121.6 69.7

Shell length

Fig. 2. Diagram showing shell height, shell length
and ring radii of Chlamys farreri collected
around Wando, Korea. r;, r; and r3 stand for
the first, second, and third ring radius,
respectively.

HE SAS 5, 2449 /MAZRY AAF
(Meat)2} A8 2] & (Gonad)E HFHsle FES £
3 AAS b AAFF % (Meat weight :
MW)z A A 4% % (Gonad weight : GW)& &3
3 AR E o] 23193 ¥4 (Fecundity, Fe)x=
219} Gilson oA & B2 A A SeeT] 3 ol 2ml
o] & AW 4~63] wEAFI gl HaFAE
Tat et

2.2. A"k QYR
LR EE R

HegoR
o AYFAZN AHFAIE Lotur] ¢

—-212 -



3h= = At v trtel vl(Chiamys farreri) ) 43 7 2} Ak

(SH)SH % %259 #AE Yehigon, 483
BA7 R FNE FRILA SR AR
MDE 2482 A3k

AAAFE (DAL AFEshe] ol ieh,

MI=R-r)(ra—ra-1) (1

A71AM, R 23, rpd
A &7 ol
H &7k v &) 4348 von Bertalanffy
(1938) 444 & A&ty A% Fw2dy 2
R E AHE-3le] Walford W (7, 1991)e) 2 &t
243 A REFEL 27502 sl v A
B Al s wiE S
von Bertalanffy 4 &2 2 (2)4] 7} 7t}

ndHA $74, rn 12 n-1

SH,=SH(1 ~ ekt ) @)

d71M, ¢t A%, SHy: 93 A9 2t 7, SHo : ©]
£2 ALK QAT 6 27710 9 <)
o|24 Aot

2y (SH)SF H5= (TW)e] JuiAd A2 (3)
Ao Ao 2 Tt

TW =aSH* 3)

2.3, 4% 2

g HdrtEd) FEANEY dAas v
22 #Fste ASAHE ot v B
ol o) THg L T FEE WA ¢
o] A TEEH Y= AHE A4 IEZ R
Stoh. g Zhyd A &ul & AbEsto] 2(4)9]
logisticA] o] A& A)# Z AN A 4= 2] 50%0] A} o]
Aed 439 FASAIE P ol dF 2
2 @t 2ASARH R TS A

1

P T atbot b SHy (4)

AN, Pie izt A F ol A 9] A gpu) o)t

A A A S X A4 (Gonadosomatic index :
GSDel W3lg F3A3lo GSIZ} Yol = A7 &
A7) E HFE ] A 7|2 =59 o)

A2 w225 Es (5)oZ AR st

GW (g)

GSI= MW (2)

x 100 (5)
A71A, GSIE A2 s=AF, GWE
TF @, MWe AA RS ()l th
X34 FH L wet subsample W (A3 &
1994)& A&t (6)4 &= 33 o).

F, :%x 2,000 (6)

A7M, Feve 285, mS ¢

SR

o

o) @A o).

FEAG AR A BA2A 10
o] ¥ ¥ = Fig. 33 21},

Flg 301]/\1 T2 W= 7.6~25.9°CHow

AL e 29 349 16°C, Husee 84 5

W
=]

. . 1.0280

- Specific gravity
eo 25 1.0260
Y =
g 20 1100 B
= - &
45} «
?) 15 1.0220 E‘D
o Q
£ &
o 10 1.0200 '3
& @
o =]
8 s Temperature 1oiao U2
«
B 0 1.0160

Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct.

‘98 ‘89

Month

Fig. 3. Monthly variations of water temperature
and specific gravity around Wando, Korea.

15 17 9.5
1 9.0
— 10 pH
1 85
§. V\/‘ :
‘B‘ 1 8.0 E
o s DO g
s}
115
0 + 7.0
Nov, Dec, Jan, Feb, Mar. Apr, May Jun, Jul. Aug, Sep. Oct.
‘98 ‘98
Month

Fig. 4. Monthly variations of DO and pH around
Wando, Korea.
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Table 2. Bottom materials and occurrence of
Chlamys farreri around Wando, Korea

Bottom Dragged area Catch Density
Materials (m?) (inds.) (inds./100m?)
Rock and Gravel 2,962 854 28.83(82.4%)
Sand 2,934 93  3.17( 9.0%)
Muddy sand 2,949 64  2.17( 6.2%)
Mud 3,012 25  0.83( 2.4%)
Total 11,857 1,036
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Fig. 5. Monthly frequency distributions of the
shell length of Chlamys farreri around
Wando, Korea.

-214 -



ok

98%E Z}7ol 45 2 AY = 3t

Fig. 50l A zbg39-2 v) € 3~4701% 9 mode
2 AARA 199 5emst Temol A Do 218 3
o el Y £502 o] %3t 6¥dE 6em
9} 8em e} modert A H o] 10971X) Ha Z7}
St T8l = ANE MMYEE 222 Rol&= 3
~4emoll A modert & 8317 Al FE] 109 =
4~5cm 2 Z 7131 F o}

Web SEA vRste e AREY 4B
= w4 23 AR AP FE T AL vt
JAI7] 2 IHd S = 19013 THel % ¢ 23)
o 7hgiel dolubi Ag $5 4 Ak

3. ATH AT

-~

b2k v ©rhe)¥) 1,0367He] ) 243 (SL)3} 2
I (SH)ske} #A%= Fig. 63 2, 2t (SL)

SH=1.0207SL +2.2108

150 r R:=0.989
n=1,036
g
\Sf 100
e
<
.20
)]
<
T 50
el
n

0 20 40 60 80 100 120 140
Shell length (mm)

Fig. 6. Relationship between shell length(SL) and
shell height(SH) of Chlamys farreri around
Wando, Korea.
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Fig. 7. Relationship between shell length (SL) and

total weight (TW) of Chlamys farreri
around of Wando, Korea.
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Table 3. Measurements of shell length and shell
height of Chlamys farreri collected
around Wando, Korea

Month, Number Shell length (mm)  Shell height (mm)

of samples Range Mean  Range Mean
Jan. 38 42.2~929 695 454~974 732
Feb. 52 42.3~109.2 69.8 452~114.8 73.9
Nar. 47 41.8~93.3 696 458~97.3 173.6
Apr. 76 44.7~108.8 70.7 48.0~116.3 74.9
May 65 36.6~1216 71.2 39.1~1235 752
Jun. 91 45.1~118.7 716 484~1228 75.3
Jul. 59 424~104.5 674 455~108.9 71.4
Aug. 24 45.3~104.2 675 474~107.3 715
Sep. 112 36.9~1054 68.7 44.6~111.2 73.1
Oct. 74 39.4~112.3 70.7 43.3~116.5 74.9
Total 638 36.6~121.6 69.7 39.1~123.5 73.7
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Fig. 8. Monthly changes in marginal index of the
shell height of Chlamys farreri around
Wando, Korea. Open squares denote the
mean values of marginal index, and
vertical bars mean the 95% confidence
intervals of MI.
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Table 4. Mean ring radius on the shell of Chlamys
farreri around Wando, Korea

Ring Radius of ring (mm) Number of
group R r Ty r3 Ty samples
1 59.1 42.1 258
I 78.7 423 66.2 286
ill 969 426 664 865 78
IV 1102 426 665 86.6 1014 16
Mean 424 664 86.6 101.4 638
100
g
g 80
£ 60
t=
s
= 40
2
k=
g 20
0 . . . R
20 40 60 80 100 120
Shell height (mm)
120
Ty
EIOO &I‘s
g
< 80 /rz
=)
g 60 r
a 40 /
=
8 20
2]
0 . . . . .
40 60 80 100 120 140
Shell height (mm)

Relationship between shell height and ring radius of Chlamys farreri around Wando, Korea.
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Fig. 10. The von Beralanffy growth curve estimat-
ed from the non-linear regression method
of Chlamys farreri around Wando, Korea.
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Table 5. Relationship between size and egg-
carrying prevalence of Chlamys farreri
around Wando, Korea

Range of  Number Average Prevalence of
she(ll height of] SL SH TW egg(icaitfl(';i;)g
mm samples (. y (um) @ adult (%
12.0~12.9 8 102 126 2.0 0o -

13.0~13.9 10 116 133 27 1( 10%)
14.0~14.9 13 124 145 34 2 ( 15%)
15.0~15.9 14 13.3 155 4.0 3( 21%)
16.0~16.9 12 140 166 4.8 3( 25%)
17.0~17.9 10 148 17.6 5.7 4 ( 40%)
18.0~18.9 12 158 184 7.0 6 ( 50%)
19.0~19.9 15 16.7 19.5 8.2 8 ( 53%)
20.0~20.9 12 174 205 9.5 7( 58%)
21.0~21.9 10 18.3 21.5 10.8 8 ( 80%)

22.0~22.9 12 19.1 226 125 11( 92%)
23.0~23.9 13 20.1 235 152 13 (100%)
24.0~24.9 10 209 245 19.6 10 (100%)
Pi=%
100 ¢ (1 + gf =903~ 0.4365Hi)) o0
R*=0.975
n=151
o
S e —
2
-
2
]
=
0 . .,
0 10 20 30

Shell height (mm)

Fig.11. Rate of group maturity of Chlamys farreri
around Wando, Korea.
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Fig. 12. Monthly variation of gonadosomatic
index (GSI) of Chlamys farreri around
Wando, Korea. Open circles denote the
mean values of gonadosomatic index, and
vertical bars mean the 95% confidence
intervals of GIS.
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Table 6. Fecundity of Chlamys farreri around
Wando, Korea

Shell Tatal Gonad

Age length weight weight Fecundslty
(mm) (@ (&) (<109
51.8 22.27 1.75 28
1 53.9 23.85 1.82 29
55.1 28.42 2.23 34
57.6 26.82 1.98 31
69.8 60.06 5.21 73
71.5 59.87 4.83 69
2 74.8 70.58 5.98 82
76.2 66.55 5.43 76
71.8 71.14 6.16 86
3 92.8 104.45 11.12 122
95.8 116.81 12.43 136
103.2 139.61 16.13 178
4 105.8 147.28 16.74 184
20 Fc¢=697.03SL>%
'8 R2=0.9836
16
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Fig. 13. Fecundity related to shell length (SL) of
Chlamys farreri around Wando, Korea.
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Fig. 14. Fecundity related to gronad weight (GW)
of Chlamys farreri around Wando, Korea.
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st
Fc=697.03S L2582 (10)
(R*=0.9836)
Fc=10,076,090GW + 15,608,781 (11)
(R*=0.9901)
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