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The evaluatlon of the effectiveness of the d13C signature in bivalve shells as proxy for

environment of SGD
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Submarine groundwater discharge (SGD) is often characterized by high concentration of nutrients and documented as an ir
portant pathway between land and sea contributing to the biological productivity in coastal waters. However, to our knowledge
no scientific information about the relationship between environmental conditions of SGD and the extent of biological produc-
tivity of the primary consumers is available. The carbon stable isotope composition of dissolved inorganic £2®aR()
is generally different between SGD (loW3Cp;c) and sea water (high'3Cp;c). Bivalves record chemical and biological
environment-signal in their shell. In this study, to examine whethe§th€ of bivalve shell {'3Cgp 1) reflect thes'3Cp ;e
of the ambient water or not, we conducted the rearing experiments of Manilafeiatitapesphilippinarumunder laboratory
and field conditions. Manila clam was reared at three different salinity in the laboratory; 100% sea water (100 % SW), 80%
sea water + 20% underground water (80 % SW) and 60 % sea water + 40% underground water (60 % SW). Water temperatul
of three salinity groups was maintained at‘25and the same amount of diefkaetocerogracillis) was fed every day during
experiments (3 months). There was a high positive correlation betité€m,;~ and salinity (f = 0.997, n = 32p<0.001). Al-
though the significant difference among 100 % SW, 80 % SW and 60% SW was not found (ANS@05), thed'3Csrrrr
of 80 % SW and 60 % SW was tend to be lower than that of 100 % SW. The field experiment was carried out at 6 sites unde
different SGD condition in Obama Bay, Japan from July to August 2013. Manila clam was reared in the small containers with
bottom sand, which were kept at the depth of 2 m under natural condition. There was a high negative linear relation betwee
d'3Csyrrr, and Radon 222%¢2Rn) concentration at surface layer of each rearing site ,which is a useful tracer of 36D (r
0.920, n = 6, pc0.01). Thus, it seems that té>Cs 1., Shows some possibility of being proxy for environmental reconsti-
tutions of submarine groundwater discharge. However, the value @f#i@&y 5z, was lower by about %o than that of the
§3Cprc of ambient water in the laboratory experiment. It was the possible reason that isotopically light metabolic carbon,
derived from food, is incorporated into shell carbonated.

F—T— N VAR, BRI R, A HA, IREZGERINIALL, W EEK
Keywords: Dissolved inorganic carbon, metabolic carbon, bivalve shell, carbon stable isotope ratio, submarine groundwate
discharge

1/1



