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Abstract: In order to make a comprehensive analysis of the heavy metals pollution and potential ecological risk in Daya bay,
China, this paper focuses on seawater-sediment-Sargassum system as research object and analyzes the geochemical and biogeo-
chemical characteristics for Cu, Pb and As in the seawater, surface sediment, Sargassum and cells of Sargassum. The results
show that the concentrations of Cu, Pb and As are lower than the values of grade | national standards for sediment, but some
are of high-value in some sampling sites because of the source of input. The biological absorption coefficients indicate that the
accumulation ability of heavy metals for Sargassum is arranged from high to low, as follows: As™>Pb>Cu and Sargassum ex-
hibits high abilities of accumulation of As. The study of the ultrastructure using transmission electron microscope reveals that
the cell structures of Sargassum are anomalous and aberrant and there are lots of relatively high electron-density substances dif-
fuse in the cells. The energy-dispersive spectroscopy (EDS) analysis shows that Cu, Pb and As in the form of comparatively
high electron-density substance diffuse in the cell structures induce irreversible damage to the cell. The results provide the fore-
part warning information for ecological environment of Daya bay.
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Fig. 1 Location of sampling sites in Daya bay, China
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Table 1 Values of determination and standard for reference materials

FRUEYI BT W (B S AR HEH Pb As
GBW07314 WA 34. 10 25. 60 10. 70
GBW07314 FRE(E 3144 2544 10.3%+1. 2
GBW07315 A 330. 00 33.40 7.50
GBWO07315 FRiE(H 357420 3744 7.140.6
GBWO07316 R 220. 00 19. 50 5. 00
GBW07316 BRI 231410 2245 4.64+0.5
GBW08517 WHAE 5.28 1. 47 14. 81
GBW08517 FRUE( 5.01-0. 32 1.4140. 12 13.942.4
GBW08571 R 7.23 1.99 6.27
GBW08571 FRE(E 7.740.9 1. 960. 09 6.1+1.1
GBW010016 RSN 19. 46 1. 61 0.10
GBW010016 FRUE(E 18.640.7 1.54+0. 2 0.09+0. 01

GBW080040(pug/kg) i 5.26 10. 60 3.56
GBW080040(pug/kg) BRI 5.070. 4 10.040. 6 —
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ULSI2 MR E 3+ 1.1 = 1 Ml 1 = 3 BRIEBE, 4ify
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Table 2 Contents of Cu, Pb, As in surface sediment, seawater and Sargassum in Daya bay, China

W4 iEIER Cu Pb As
KAL) AL Bl (mg/ kg) 5.50~53. 16 24. 15~47. 04 4. 36~14. 05
LR SEH{E (mg/kg) 19. 4448, 42 33.99+7.09 9.85+2.13
R E R VTR —ZAr i (mg/ke) 35 60 20
TR 1988 4 (mg/kg) 18. 00 40. 40 8. YOCHBPRARAF . 1992)
TR 1999 4F (mg/kg) 11. 00 34. 50 5. 94(4257K, 2003)
TR A g 5 {E (mg/kg) 30 25 15
K, FRIZEK LTl (pg/ k) 1.51~3.55 0.36~1.33 1.36~2.72
K. RIZK - {E (pe/ke) 2.47+0. 36 0.7240. 04 2.10+0. 27
K R)ZK TG g/ kg) 2.19~5.55 0. 25~0. 64 2.35~3.99
KL R)ZK FHIE (ng/kg) 3.11+0. 35 0.46=+0.05 2.88+0. 37
gk Mg K —Hhrif (pg/kg) <5 <1 <20
R AL Bl (mg/ kg) 3.06~4. 81 2.36~18. 41 50. 16~261. 73
B A (mg/kg) 3.9441.12 7.7444.10 122. 29432. 60
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Fig. 2 Characteristics of the ultrastructure of the Sargassum cell by transmission electron microscope
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Fig. 3 Chemical analysis of the ultrastructure of the Sargas-

sum cell by energy-dispersive X-ray spectroscopy
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