# B AL 4 47, 71-87 (2013)
Chikyukagaku (Geochemistry) 47, 71-87 (2013)

W X

KR (#%273) EEBOSETRFERE
—EME RV RS S BT RS REORL AT T—

ELEN S £ R SR N 7 =1 R | I NI I
(20124F10 A 8H 524+, 20134E3H1H Z#)

Bioaccumulation of metal elements in individual soft tissues of bivalves
for establishment of a new bio-indicator of tidal zone environment
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Individual and whole-body soft tissues of bivalves, Cyclina sinensis and Crassostrea gigas,
collected from tidal flats in Mikawa and Ise Bay, Aichi Prefecture, were analyzed for twelve
metal concentrations (Cr, Mn, Co, Ni, Cu, Zn, As, Se, Cd, Sn, Hg, Pb) by ICP-MS, in order to
clarify the degree of metal element enrichment into individual soft tissues from ambient envi-
ronments. Among individual soft tissues of C. sinensis, mantle, gills and mid-gut gland show
high metal concentrations compared to other parts and whole-body soft tissue. Three patterns of
seasonal change of metal concentrations are found for individual soft tissues: 1) constant
through spring to winter, 2) a decreasing trend from spring to winter, and 3) enrichment in
summer. Mid-gut grand shows a relatively small deviation compared to other parts and can be a
bio-indicator of metal pollution for Hg, Sn, Mn and As in seasonal scale. Whole-body soft tissue
of C. sinensis shows smaller seasonal change of metal concentrations than those of individual
soft tissues and can be a bio-indicator of longer-term environmental change of As and Pb in an-
nual scale. Whole-body soft tissue of C. gigas shows extremely high concentrations of Cu, Zn
and Cd and constant metal concentrations through summer to winter.

Comparing individual soft tissues of C. sinensis collected from Shiokawa and Fujimae tidal
flats and Okuda coast, samples from Fujimae tidal flat show high Mn concentration, those from
Okuda coast show high Sn and low Mn concentrations and those from Fujimae tidal flat do high
Pb concentration compared to the other two localities. This study suggests the possible use of
soft tissues of C. sinensis as an environmental bio-indicator of metal pollution in tidal flats. In
order to evaluate this possibility, we need to analyze specimens from other areas with various
degrees of metal pollution and conduct culture experiment of C. sinensis under metal-doped con-
ditions.
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(a) 135°E

Fujimae tidal flat f;b Nagaya

(b) Shiokawa tidal flat

Shiokawa tical flat

Fig.1 (a) Sampling locations of Cyclina sinensis analyzed in this study. Crassostrea
gigas was collected only at Shiokawa tidal flat. (b) and (c) show sceneries of
Shiokawa tidal flat and Okuda coast, respectively.
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Fig. 2 Appearances of (a) Cyclina sinensis and (b) Crassostrea gigas.
Scale bars are 3 cm. (c) Internal structure of Cyclina sinensis.
Mid-gut gland and gills are behind mantle.
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Fig.3 Histogram of selective 6 metal element concentrations in foot

samples of Cyclina sinensis.
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Fig.4 Box plots of metal elements in individual soft tissues of Cyclina sinensis
and whole soft tissues of Cyclina sinensis and Crassostrea gigas collected
at Shiokawa tidal flat.
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Fig. 4

Box plots of metal elements in individual soft tissues of Cyclina sinensis

and whole soft tissues of Cyclina sinensis and Crassostrea gigas collected

at Shiokawa tidal flat.
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Table 1 Average dried weight of soft tissues of 40
Cyclina sinensis specimens.

Part Weight (mg) S.D.
Siphon 15.4 6.42
Mantle 36.5 13.0
Gills 21.4 7.45
Adductor muscle  91.5 38.5
Foot 25.9 10.8
Mid-gut gland 8.86 3.21

GYUEDORNREL B 2 LT 2 LE DL, €2
T, WIHTEIDERM LA F VI, < FFE2HI
ZiH O 48U RIRE LB & h o2 X ) KR
L7- (Figs.5,6)o
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(2) HEREAM Co, Ni, Cd i, #iZZ 54t
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L EFNFEIRETES T 2 BEWICR L2
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N % EET 57O TEDP O L7z A H &3
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Fig. 5 Seasonal variations of metal element concentrations from spring to win-
ter in individual and whole-body soft tissues of Cyclina sinensis collected
at Shiokawa tidal flat.
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Fig. 6 Seasonal variations of metal element concentrations from summer to winter in whole-body
soft tissues of Crassostrea gigas collected at Shiokawa tidal flat.
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Fig. 7 Box plots of metal concentrations in surface sediments collected in autumn and winter in
Shiokawa tidal flat. Metal elements were extracted with dichloromethane. The extracted
metals were normalized to the weight of used dry sediment and expressed in ppb.
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Fig.8 Concentration factors of metal elements in individual and whole-body
soft tissues of Cyclina sinensis collected at Shiokawa tidal flat. In calcula-
tion of concentration factors, metal element concentrations of individual
and whole-body soft tissues were divided by those of surface sediments

collected at the same time.
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Fig. 9

Comparison of metal concentrations in individual and whole-body soft

tissues collected at Shiokawa tidal flat with those at Okuda coast col-
lected in autumn and with those at Fujimae tidal flat in winter.
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