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ABSTRACT 

The particulate fluxes of carbonate carbon and organic carbon observed in various oceans have 
been summarized in this paper and discussed with special reference to the fate of the atmospheric 
carbon dioxide. The organic carbon fluxes, which act as a sink of atmospheric carbon dioxide, 
are generally larger than the carbonate carbon fluxes working as a source, but are comparable 
in the deep subtropical oceans. The areal and vertical variations of the carbonate carbon fluxes 
are much smaller than those of the organic carbon fluxes, indicating that organisms producing 
carbonate particles exist rather evenly in the world ocean and that a substantial part of 
carbonate produced is transported to the ocean bottom. The particulate fluxes are much larger 
in the coastal and hemipelagic seas. Although the productivity of shallow seas holds a key role 
in the fate of anthropogenic carbon, the marine biota may not be a large sink when longer time 
scales are considered. The carbonate carbon fluxes in the productive northern Pacific are larger 
in the northeast Pacific than in the northwest Pacific, reflecting a difference in the ecosystems. 
This suggests that the eutrophication of marine environments may not necessarily act as a sink 
for the atmospheric carbon dioxide. 

1. Introduction 

The biological fixation of dissolved carbon 
dioxide in seawater (e.g., Koblentz-Mishke et al., 
1970; Eppley, 1989) is even now 5-7 times larger 
than the amount of carbon dioxide evolved by the 
combustion of fossil foels (e.g., NASA, 1988). Thus 
the marine biota could hold a key role in the fate 
of increasing carbon dioxide in the atmosphere 
even though the photosynthetic process and 
respiration balance out at present (Eppley and 
Peterson, 1979 ). 

The production of organic carbon in the surface 
seawater is certainly a sink of the atmospheric 
carbon dioxide, because the marine organisms 
take up molecular carbon dioxide or carbonic acid 
from seawater to make soft tissue. Most of the syn­
thesized organic carbon, however, is rather quickly 
decomposed in the water column or on the surface 
sediment (Ogura, 1972), while a part of organic 

carbon produced is buried in the coastal sediments 
(Walsh et al., 1985) or transported to the deep 
ocean (Biscaye et al., 1988 ). 

On the other hand, the production of hard 
carbonate tests by organisms acts inversely as 
a source of atmospheric carbon dioxide (e.g., 
Broecker and Peng, 1982), unless an equilibrium 
process between clay minerals and seawater is 
effective. The process between clay minerals and 
seawater (e.g., Garrels and Mackenzie, 1971) is of 
a long time scale, because the residence times of 
major cations in seawater are longer than a few 
million years (Goldberg et al., 1971 ). Therefore, 
the increase in calcareous organisms by corals, 
shells of shellfishes and planktons such as 
foraminifera and coccolithophorids, induces the 
escape of carbon dioxide from seawater to the 
atmosphere. In contrast to organic carbon, a sub­
stantial part of biogenic carbonate in the ocean, 
especially in coastal seas supersaturated with 
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