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Biological Resources of Pen Shell, Atrina (Servatrina)
pectinata japonica in the Coastal Waters of
Chungchung-namdo, Korea. 1. Effects of Environmental
Factors on Distribution Pattern
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ABSTRACT

The distribution and density of the pen shell,
Atrina  (Servatrina)  pectinata  japonica, were
investigated to estimate population ecological
parameters and biomass. Samples were collected
during cruises from April to June 1999 in the
coastal waters of Chungchung-namdo, Korea.

The oceanographic conditions such as depth,
temperature, transparency and suspended solids
were measured from sampling stations. Seawater
depth ranged from 3.9 m to 75.9 m and the mean
was 28.5 m (SE = 0.97). The mean density of the
pen shell was higher in the depth of 18.0-30.8 m.
The water temperature of the bottom ranged from
7.0-21.5C and the mean was 14.0 T. The
transparency ranged from 1.2-13.5 m and the
mean was 4.8 m. The suspended solids ranged
from 6.0-93.5 mg/l and the mean was 48.0 mg/l.
The sand proportion of the sediment was > 50%.
The mean densities of the pen shell by sediment
type were 7.3 individuals/40 m? (SE = 2.16) in the
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sand, 5.6 individuals/40 m’ (SE = 1.48) in the
muddy sand, 3.0 individuals/40 m® (SE = 1.89) in
the sandy mud, and none in the mud. The sandy
bottom, accounting for 29.8% of the overall habitat
arzea, had a maximum density of 7.3 individuals/40
m°.

Keywords: Afrina (Servatrina) pectinata japonica,
Temperature, Transparency, Suspended solid,
Sediment, Density.
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Fig. 1. Map showing the sampling sites of

waters of Chungcheong-namdo, Korea.
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Fig. 2. Seawater depth(m) of the sampling sites in Fig. 3. Seaw.ater surface temperature () of the
the coastal waters of Chungcheong-namdo, Korea. sampling sites in the coastal waters of
Chungcheong-namdo, Korea.
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Fig. 6. Bottom suspended solid (ml) of the sampling
sites in the coastal waters of
Chungcheong-namdo, Korea.
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g8 F Adx7] ollA Axsien, 7+ Ax $%E 001 g
7HA SA3ta g R A $AAAE AR (Y= 2
mm °}4 100%), AF (AFd 90% °I%), YA (AH2
50-90%), AHA (AHA 10-50%) ¥ UA (A 10% =]wh
& Al&ste (Niino and Emery, 1967), ZA} s q 5o A4
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Fig. 7. Score plot of the principal component
analysis for catch of pen shells and their
environmental factors.
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Fig. 8. Eigenvector of the first principal component
(PC1) in the catch of pen shells and their
environmental factors.
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Z 43 "hiE AEE o] 2L Aex A
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Fig. 9. Relationship between catch of pen shells and
depth of sampling stations in the coastal waters of
Chungcheong-namdo, Korea. Numbers denote sampling
stations, and solid circles show the stations sampled
over 20 individuals of the catch.
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Fig. 10. Surface sediment (sand proportion, %) of
the sampling sites in the coastal waters of
Chungcheong-namdo, Korea

Korean Journal of Malacology, Vol. 18(1): 53-59, June, 2002

100
= 234
“g 80 ..212
3
I 280 236
3 6Ff 4 ® 159
= 001 235 Qo3
= Or
2
d 2
0 §
0 20 40 60 80 100
Sand proportion (%)
Fig. 11. Relationship between catch of pen shells

and sand proportion (%) of sampling stations in the
coastal waters of Chungcheong-namdo, Korea.
Numbers denote the sampling stations, and solid
circles show the station sampied over 20 individuals
of the catch.

6.0-93.5 mg/l (BT 48.0 mgl) 24 YESute £29 o
ShitE AZE oA WA W2 & RS (Fig. 6).

=3 AR Qi E A Y Y £ 158 S
A%k A}, ApAo] 29.8% #7 AA), Y] 58.2% (92
), AAe] 10.8% (17 AF), UA°] 1.3% 2 34 &
Astct. w2hA, i ALY HF4Alel 285 m (SE
= 0.97) °|#, M2 88.0%7F AHRFTF| 50% 143 YA
A7 AR FAE Y

b ox He
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9 A2 7|2 EEUERATL E75E 88 )
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ERAE AN Ad, 71EAARE 71 ) 2AP AN 2 E
sHik. 53] dA ooz o]dHal gl 3MtE, SdE, A
oJ53E, d5F AT MAAAM oF MYsiglen, =T
Th2 el AZH 9 AR GEI AT T ko] A3}
Rk 2 AN ke 120t P we) o3E YL
Jdx $9E 99 2P 238409, £EUEE 79 A
/40 m?e1Qch. 183, dJdss} AT F7F A 2AAA
212¢] B¥ut = 75 /40 mPolglon, HAn IE Y
o) 2AA 2360145 60 NA/40 m*E & PIUEE B
gok. 244 UellA ok A X AAsAT 7127}
£3852 4 #9230 ) AAYt

sl FAREEA (pr1nc1ple component analys1s) £ AAF
A3}, 157 (eigen value) 2] & Al 1FA4E (PC 1)
A& 0.617, Al 234E (PC 2) ° di3lA+= 0.367, A 3
FAE (PC 3) o tsiAE 0.012, A 4F4F (PC 4) o 4
A= 0.004°] 1t} (Fig. 7). o] 7H&dl A 15489 3153
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Fig. 12. Distribution of surface sediments (sand
proportion, %) and catch individuals/40 m?)
of pen shells and of sampling stations in
the coastal waters of Chungcheong-namdo,
Korea.

7t 60% 1= A 5 7] wheel Al 1342l A
$4)E] (eigen vector) & AT E A7} 7|27 A9 Uxro
g AE 0.522, AZ2xd dsiAE -0.021, A of
A= 0.001, £ diME -0.029¢ 07 AE88A
o hsiAE 0.852%0c} (Fig. 8). wehA, 19994 54 8l
H 64 10971K] 112 715k A7kl A 71327 A-d e
2xav: A9 A4 34 ARAE 7he-d ASRSEA
o] ggFo] YAt & £ ek

A9 Pl W Fl2AALL $4 4.8 me] =AY
A 172904 1A 1 AAE Aska, YA 909 WA 4
2] 13.3-33.6 m<3l A 851}, Es), 20 A o)A
o] wAxE AL 18.0-30.8 m2 A WHE et

(Fig. 9).
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ALYz Avrm 2 71 A4 71ed Ao 25 4
A (35.2%), YAl 40 AAH (56.3%), AYA°] 6 AA
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Hed 2 AAE slxE £ 910 A e AFEo)A 342
WA (37.6%), U4 517 WAl (56.8%), 1|3 AZ

o

o}
A
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NA 51 A (5.6%) gk =7, AAAE] WE 729
FEUEE 0-7.3 7HA/40 m® W E 7HEen, AZA 7.3
/40 m® (SE = 2.16) = 7} =91 YAAAME 5.6
NA/40 m® (SE = 1.48), A A4 E 3.0 7#/40 m* (SE
= 1.89) °|3lt} (Table 1).

2z AREE wao] shseko] 6.7-99.7%%
eksiglon, ARG AUEH AR FE5FH HGdA
AR 9] ghepo] A vebdch (Fig. 10). T8, & A7elA] 7
ZAARde] 20 A o) wAE 2AEAHY 94.1%S AR
3ol 50% ol4kel YA sidelsidt (Fig. 11, 12).
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SZ

o, °1 i%oﬂ*i %ﬂfd EH M j*—*u‘#w RS
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HL °F7l% Aﬁi *}EEI Zi—«l ﬂ?é% 9 Fd4
2 14.0C, ¥¥9% 48 m, ¥ %1‘ 48.0 mg/l°] it
2489 F ARL 7)zole] 2xeat ohel, 7z 44
So| AAstel 48 sh=v] F2Y 29lelrh ¢ A2
247 158 7| 24 A9 BFEHHEL 2A Aol
= ATl 90% o)l Aol of 30%, UAAe| o
58%, APAe] ¢ 11%, 2=z A ko] 10% wlutal Y
7“°l °f 1%% 745U} & AN 4 G2 7120
Agde & 71 A FRAA Fskgion, Aol 25 B4, |
Aol 40 AR, TEm ARl 6 FHeIAt AR Fupd
AR |2 AR F 910 A sl ARA
37.6%, Y AHEA 56.8%, 131 AAANA 5.6%%t}. 3}
Auk, A e wh 7|2ole] HaHee AHdlA 7.3 )

Table 1. Sediment types and densities of pen shells in
the coastal waters of Chungcheong-namdo, Korea.

Numbers of Density
Bstt‘;m N‘S‘t”;t’;‘"n"f Catch  (ndividuals SE'
P (individuals) /40 m?
Sand 25 342 7.3 2.16
Muddy
g 40 517 56 148
Sandy
San 6 51 30  1.89
Mud 0 0 0.0 0.00
Total 71 910

t
standard error of mean
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#lo] 28.5 m (SE = 0.97)0°]4, A3 FFEAL FIF+E
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A A 712AE FEA 40 m® oA 5 JHA )
tto] o] Y5 HFL A AMAHAL 54.9%, 5 7A o4 10 A
A vinke] A7} ojBH G2 9.9%, 10 AA) o4 20 7HH
upite) AL o gE HFL 11.3%, 20 WA o)A 50 A
vluke] AA7) 85 YL 16.9%, 50 WA o|4te] o]F=
HIL 7.0%°]3ch
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