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ABSTRACT 

Marine b ivalve  beds of 4 species  
were se lec ted  a t  sandy beaches of i n t e r t i d a l  
zones i n  Korea. The s o i l  texture  and chemical 
p roper t i e s  of s o i l  samples col lec ted  from 
var ious  depths of beds were determined and 
compared with each other.  It seems t h a t  t h e  
s o i l  t e x t u r e  and s o i l  organic matter  content 
may be important f a c t o r s  a f f e c t i n g  t h e  dis-  
t r i b u t i o n  of b ivalve  species.  

INTRODUCTION 

"The Present  S ta tus  of Korean Fisher  es" (1966) s t a t e s  t h a t  i n  1 t h e  i n v e s t i g a t i o n  of a 2.6% sample (193 km ) of t h e  3,905 km2 Korean 
t ide lands ,  3.3% (6.4 km ) of t h i s  sample a rea  is cu l t iva ted  a s  c u l t u r e  
beds and 18.3% (35.3 km2) is  ava i l ab le  f o r  add i t iona l  b ivalve  cul ture .  
It w a s  reported t h a t  52,450 tons of b ivalves  were produced i n  the 
6.4 km2 a r e a  i n  1964 and 289,294 t o  s of bivalvee could be produced 9 i n  the  a v a i l a b l e  t ide lands  (35.3 km ) i f  these  a reas  were improved 
and cu l t iva ted .  Based on theee f a c t s ,  i f  a l l  t h e  ava i l ab le  ' t i d a l  
f l a t s  f o r  a d d i t i o n a l  b ivalve  c u l t u r e  were improved, the  t o t a l  
quan t i ty  of b ivalves  could be increased as  much a s  twenty-fold. 

On t h e  b a s i s  of these  da ta  i t  is  apparent t h a t  t h e  imp,rovement 
of marine b ivalve  bed8 is  important and urgently needed 50r t h e  
development of marine b ivalve  c u l t u r e  i n  Korea. 

Proc. Indo-Pacific Fish.  Coun., 1 3 ( I I I ) :  326-332. 



On the  b a s i s  of these  da ta  i t  is apparent t h a t  rhe improve- 
ment of marine bivalve beds is important and urgent ly  needed f o r  
t h e  development of marine bivalve c u l t u r e  i n  Korea. 

However, although a number of inves t iga to r s  s tudied t h e  
e f f e c t  of some environmental f a c t o r s  on bivalves ,  the re  are not  
many papers on the  physical  and chemical proper t ies  of t i d a l  f l a t s  
f o r  bivalve cu l tu re .  Kurashige (1941) s tudied t h e  s o i l  composition 
of short-necked clam beds. Ikematsu (1953) , Lkematsu and Wakita 
(1955, 1957) inves t igated  on the  e f f e c t  of s c a t t e r i n g  sand on muddy 
beds f o r  short-necked clam. 

I n  order t o  improve t ide lands  f o r  marine b ivalve  cu l tu re ,  
t h e  present  s tudy is scheduled t o  inves t iga te  t h e  current  s t a t u s  
of s o i l  texture ,  water holding capacity,  pH, exchangeable calcium, 
and organic matter content of d i f f e r e n t  b ivalve  beds where each 
one of 4 species  of bivalves is  densely populated. 

MATERIALS AND METHODS 

Four sample p l o t s  were se lec ted  from the  i n t e r t i d a l  zones 
of sandy beaches of Kyunggi Bay i n  Korea, where the re  were dense 
populations of DosCnia japonica, Mactra veneriformh, CycZina 
sinensis and Tapes ph-itippinamun. 

The s o i l  samples wefe col lec ted  from depths of 0-5 a, 
5-15 cm and 15-20 cm below the  SOL& surface  of bed of each p l o t .  

A l l  of determinations were ca r r i ed  out  a s  follows: 

S o i l  t e x t u r e  vas analyzed by Kuhn's method and expressed 
as  percentage of c lay ,  silt, f i n e  sand and coarse sand. 

I n  t h e  determination of Gater  holding capacity,  dr ied  s o i l  
was placed i n  7 cm cyl inder  and enough water added t o  moisten t h e  
a o i l  near ly  but  not  q u i t e  t o  t h e  bottom of t h e  cyl inder .  The water 
content of t h e  upper few centimeters of t h e  column was  then determined. 
Water holding capacity was defined an; the percentage of moisture held  
i n  the  s o i l .  

The p'ii of s o i l  suspensions ( r a t i o  of s o i l  : water was 1:2.5) 
w a s  determined by the  Beckman pH meter" 

Exchangeable caS cium was prec ip i t a ted  by o x d a t e  and tit ra ted  
against standard ceric n i t r a t e '  

Organic m i l  mattex was deeermined by the l o s s  on ign i t ion .  
A sieved a o i l  sample w:w d r i e d  i n  an oven a t  100°C f o r  2 hours and b i g n i t i o n  was accmpl ished ' in  an e l e c t r i c  muffle furnace a t  450 C 
f o r  12 hours. 



RESULTS AND D!SCLSSION 

The s o i l  t e x t u ~ e  cF va r ious  depths 3f d i f f e r e n t  beds iu 
i l l u s t r a t e d  i n  Figure 1. The soil textu~e of t h e  var ious  beds 
d i f f e r e d ,  Excepting 1 ( 0 - 5  cm) and 2 (5-10 cml of the D. japorricu 
bed, the soil texrurcs of fou r  d i f f e r e n t  depths ranging 0 t c  20 cm 
below s o i l  s u r f a c e  o f  beds showed qu:Lte s i m i l a r  characters. These 
results agree  w i t h  t h e  r epo r t  of Ikeixatsu (1953) who stated t k a t  
t he re  was no big d i f f e r e n c e  i n  the soil t e x t u r e  a t  depths  of 0-2 c m ,  
2-5 cm, and f510 cm below t h e  s o i l  surface2 

Data on s o i l  texture were t r e a t e d  by s t a t i s t i c a l  analys is  in 
o r d e r  t o  know the. s i g n i f i c a n c e  of t h e  r e s u l t s  i l l u s t r a t e d  i n  F igure  1. 
(Tab le  I ) .  

Table I 

S o i l  Texture a t  Di f f e r en t  Bivalve Beds 

S o i l  t e x t u r e  

P1.o t. .- 

D . ,juponica bed 

M. veneri,fomis bed 

C. sinensis 

'!'. p h i l i p p i n a r m  bed 

Clay 
I 

S i l t :  Fine sand Coarse sand 

16.7744 - . 3 7 X  

2.95+.1.32 A 

X significant at the 5% 1-evel. 

XXsigniflcant a t  the  1% level. 

Clay  percentages  were 13.37X and .l7.2O% a t  G. ;japonica and C. sinensis beds 
r e s p e c t i v e l y ,  The d i f f e r e n c e s  are h ighly  s i g n i f i c a n t .  Clay percentages a t  
1'4. vener i fumic  and ?'. pizili;/?izzarwn beds were 4.40X and 6.892, with no 
s i g n i f i c a n t  d i f f e rence ,  Tliere was no s i g n i f i c a n t  d i f f e r e n c e  i n  the s i l t  con- 
tent between the id. vsn.e2?iformis, C'. cinensis and. T. philippi~zarwt: beds, 
e x c e p t i n g  the  C ,  j3punica bed. It. was significant t h a t  there  were c i f -  
f erence  i n  t h e  percentages  of f i n e  sand anong ell. o f  fou r  s p e c i e s  beds. 
'I'ne (x~arse  sand con ten t  shoved no d i f f e rence  between M. z)m.sr.i.for1rnia and 



and C. sinensia beds. But i t  was highly s i g n i f i c a n t  t h a t  the re  were 
d i f fe rences  i n  t h e  coarse sand content between t h e  beds of D. japon*ica, 
T, phi Zippinm24n and M. vsnerifomnis-C, sinensis. 

Inspecting Table I i t  is  noticed t h a t  the re  were d i f fe rences  
i n  s o i l  t ex tu re  between beds of each species .  It seems t h a t  t h e  
d i s t r i b u t i o n  of each species  wi th in  a c e r t a i n  r e s t r i c t e d  a r e a  may 
depend p a r t l y  on t h e  s o i l  t ex tu re  of t h e  t idelands.  The conclusion 
agrees with Kurashige's opinion t h a t  s o i l  t e x t u r e  is one of most im-  
por tan t  l i m i t i n g  f a c t o r s  t o  ehort-necked clams. On t h e  other hand, 
Ikematsu and Wakita (1955,1957) reported t h a t  when sand w a s  s c a t t e r e d  
on muddy a reas ,  t h e  densi ty  of livingryoung+short-necked clam seeds in  
t h e  sanded areas  was ra i sed  t o  2 t o  4 t imes ' in  comparison with non- 
sanded areas .  

Most specie8 of bivalves can survive  in a wide range of s o i l  
t ex tu re  but t h e  optimal range of s o i l  t ex tu re  f o r  b ivalve  l i f e  is 
no t  s o  wide. It i s  considered t h a t  t h e  c u l t u r e  of b ivalves  may be 
increased a t  cu l tu re  beds by s c a t t e r i n g  sand and other  mate r i a l s  i n  
a percentage adequate f o r  each species .  

Figure 2 shows t h e  values f o r  water holding capacity,  pH, 
exchangeable calcium, and organic matter a t  d i f f e r e n t  depths i n  t h e  
a o i l  s t r a t a  of the  beds of t h e  four  species.  There were no g r e a t  
v a r i a t i o n s  i n  water holding capacity,  pH, and organic matter content  
a t  d ik fe ren t  depths  In rhe soil s t r a t a .  i t  was a l s o  demonstrated 
t h a t  the re  was no s t a t i s t i c a l  d i f fe rence  i n  exchangeable calcium 
content a t  d i f f e r e n t  depths of t h e  four  species  beds, nor were t h e r e  
s i g n i f i c a n t  s t a t i s t i c a l  d i f ferences  i n  water holding capacity,  pH, 
exchangeable calcium content among t h e  beds of tha four  bivalve.  
Water holding capacity of the M. verzerCform<s and C. sinensis beds, 
was higher than t h a t  of t h e  T.  p h i Z i p p C n u m  and D. japonica beds. 
No s i g n i f i c a n t  s t a t i s t i c a l  d i f fe rence  i n  water holding capacity was 
recognized between the  groups of M. venerz;f"ormis and C. sinensis l i n e s ,  
nor those of T. phiZippinamun and .D. japonica l i n e s ,  though t h e  l i n e s  
of water holding capacity divided i n t o  two groups (Figure 2) .  The 
d i f fe rences  i n  s o i l  organic matter  content between D. japonica and 
M. venerifomnis beds, T.  phi'lippinarmm and C. sznensis beds were 
s i g n i f i c a n t  at the  5% leve l .  The differencesbetween D. japonica and 
T. phil ippinam; M.venerifomis and C. sinensia; M. v e n e r i f o k s  and 
T.  phi t ippinam beds were s i g n i f i c a n t  a t  t h e  1% l e v e l ,  i.e. the  
d i f ferences  i n  s o i l  organic matter content  between t h e  var ious  beds, 
except between D. japonica and C. sinensis beds were highly s i g n i f i c a n t .  
Based on these  d a t a  it can be seen t h a t  t h e  organic mat te r  content is 
one of t h e  important f a c t o r s  f o r  b ivalve  l i f e  i n  t h e  c u l t u r e  beds of 
t h e  t ide lands ,  



Ikematsu (1953) euggested t h a t  the  water holding capacity may 
depend on the organic matter content i n  soY1. But the re  was no such 
evidence from t h i s  experiment. The water holding capacity of f i n e  sand 
beds was higher than t h a t  of coarse sand beds. Thia is p a r t l y  i n  
agreement with Ikematsu's notes (1953) t h a t  the  water holding capacity 
runs p a r a l l e l  with the  increasing proportion of s o i l  p a r t i c l e s  below 
0.2 rimd and v a r i e s  inverse ly  with the  proportion of s o i l  p a r t i c l e s  
above. 0.2 mm. 

From the r e s u l t s  of t h e  inves t iga t ion  i t  is considered t h a t  
the  s o i l  t ex tu re  and the  s o i l  organic matter content may be  t h e  most 
important f a c t o r s  f o r  bivalve l i f e  and tend t o  r e s t r i c t  t h e  d i s t r i b u -  
tion of each species  of bivalves t o  d i f f e r e n t  p l o t s ,  and o f f e r s  an 
explanation a s  t o  why each bed was densely populated by one species  
a t  least wi th in  the  l imi ted  area  of t ide lands  s tudied.  

The author wishes t o  express h i s ,  s ince re  g r a t i t u d e  t o  D r .  Choon 
Min Kim, Seoul National  University, f o r  h i s  c r i t i c a l  review of the  
manuacript. 

1, B m i c  inves t iga t ions  on the  s o i l  t ex tu re ,  water holding 
capacdty, pH, exchangeable calcium, and organ!k matter content of beds 
of Dosinia japonica, Mact~u uaneM,p#h(~ ,  CycZinu sinens&s and 
Tapee phi Z i p p i n a m  were conducted. 

2, It was s t a t i s t i c a l l y  s i g n i f i c a n t  t h a t  the re  were d i f fe rences  
i n  the  s o i l  t e x t u r e  between t h e  beds of each species .  

3.  There was no s i g n i f i c a n t  d i f ference  i n  water holding 
capacity,  pH, and exchangeable calcium content between t h e  d i f f e r e n t  
b ivalve  beds. 

4. There were s i g n i f i c a n t  d i f ferences  i n  s o i l  organic mat ter  
content  between t h e  various beds except between D. japonica and 
C. sinensics beds. 

5 .  It is considered t h a t  the  s o i l  t ex tu re  and s o i l  organic 
matter content may be the  most important f a c t o r s  r e s t r i c t i n g  t h e  
d i s t r i b u t i o n  of each species  of b ivalves  wi th in  a c e r t a i n  l imi ted  
a r e a  of t ide lands .  
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