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Concentrations of Dissolved Organic Carbon in
Coastal Location in Hiroshima Bay

Yukihiko Matsuyama, Takuji Uchida and Tsuneo Honjo

Concentrations of dissolved organic carbon (DOC) from surface samples in Hiroshima
Bay, Seto Inland Sea, were determined by the high temperature oxidation method. The
method gave reproducible results with a mean concentration (+S.D.) of 1.44+0.04 mgC/1
(n=06) on October 14, 1992. DOC concentrations of the samples collected from Hiroshima
Bay ranged from 1.44 to 2.50 mgC/l. The highest concentration was detected in the sam-
ple from Heterosigma akashiwo bloom. This suggests that the high DOC value was caused
by the excretion of metabolites of this species. Further, the DOC content of a sample was
fractionated by microfiltration (pore size 0.1 z#m) and ultrafiltration (MW 3000). The frac-
tion of less than MW 3000, MW 3000 ~0.1 #m, and 0.1 ~1 #m was estimated to contain
57%, 23% and 20% of total amount of DOC, respectively. The DOC concentrations of
samples in Hiroshima Bay were similar or slightly higher than those determined previously

in the other waters.
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Fig. 1. Sampling location of scawater.
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Fig. 2. Procedure for the determination of dissolved organic carbon in seawater.

Table 1. Instrumentation and operating conditions in the DOC analysis

Shimadzu TOC-500

non-dispersive infrared detector

Instrument

Column

Colum Temperature 680°C
Injection Volume 40 pl

Chloride Trap
Air Flow
Carrier Gas

15% 110 mm packed with platinized asbestos

acidified Ag,SO, solution (saturated)
150 ml/min
N,:78% O, :22%
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Fig. 3. Rare of the concentration decrease of dissolved inorganic carbon by bubbling nitrogen
gas at a flow rate of 80 ml/min under pH< 2.

Table 2. Concentration of DOC in Hiroshima Bay and from previous studies at other locations.

Location DOC (mgC/1) Method*! Sources
Western Indian Ocean 0.51-1.76 wO Menzel (1964)
Arabian Sea 1.00-1.48 WO Menzel (1964)
Woods Hole, Mass. 1.9 wO Barber (1968)
Western North Atlantic Ocean 0.8 wO Barber (1968)
Gulf of Mexico 0.64-1.42*2 HTO Pakulski and Benner (1994)
East China Sea 0.96-1.42 WO Ogura (1975)
Sagami Bay 0.73-2.48 wO Ogura (1975)
Tokyo Bay 0.88-7.00 wO Ogura (1975)
Hiroshima Bay

10 Jun.1992 2.50 HTO this study
4 Augl992 1.58 HTO this study
7 Oct.1992 1.49 HTO this study

11 Oct.1992 1.66 HTO this study

14 Oct.1992 1.44 HTO this study

*1 WO: Wet Oxidation HTO: High Temperature Oxidation
*2 53-118xM C
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Fig. 4. Molecular size distribution of DOC (% of
total amount) in the surface seawater of
Hiroshima Bay on 14 Oct. 1992.

Table 3. Estimation of DOC composition in
each fraction.
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