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Estimation on the Paleoecology of the Foraminifera
by Means of the Carbon and Oxygen Isotope
of their Shell

Nobuaki NIITSUMA*, Noboru Fujii* and Hiroshi KITAZATO*

The object of this study is to clarify the paleoecological meaning of the carbon and
oxygen isotope data of foraminiferal shells. The samples for the analysis come from
sublittoral to upper bathyal sediments just below the key tuff U6 which is exposed for a
distance of more than 80km in the Kanto area, central Japan. The sedimenfs consist of
sandy siltstone, siltstone, and alternation of sandstone and siltstone, and their geologic
age is Middle Pleistocene.

The foraminiferal fauna in the samples can be divided into two groups, sublittoral and
upper bathyal. The carbon and oxygen isotopic data of the benthic foraminiferal shells
supports the paleoenvironment of the deposition. The mixed fauna of the two groups are
found in the sandy siltstone samples along the boundary. The mixed fauna has been
estimated as the intermediate environments of s'ublittoral and upper bathyal, however, the
isotopic data shows that the benthic foraminifera of each group grew in each paleoenviron-
ment and then mixed up with each other. The idea of the mixing of the fauna is supported
by the grain size distribution of the sediments. The sandy siltstone with mixed fauna has
bimodal grain size distribution with the mode of longshore sand and upper bathyal mud.

The difference in a group is not found in terms of the oxygen isotope, which represents
water temperature. However, the significant differences are found in the carbon isotope of
the different species of the benthic foraminifera. The differences in the carbon isotope are
systematic in all the examined samples and their amount is up to 2 %o, which corresponds
to the differences in the carbon isotope between surface watermass and deep watermass in
the ocean. The systematic differences in carbon isotope are also found in the benthic
foraminiferal fauna of upper bathyal siltstone at the boundary between the Brunhes and
Matuyama magnetic polarity epochs. The differences in the carbon isotope can be
explained by the differences in the depth habitat in the sediment layer, because the carbon
isotope ratio in the interstitial water of the surface sediments decreases remarkably with
depth and a decrease by 2 %, in carbon isotopic ratio corresponds to lcm of depth in the
sediments. The depth habitat estimated by the systematic differences in the carbon
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isotope regarding the species of the benthic foraminifera are consistent with the observa-

tions on the life habitat of living benthic foraminiferal species. The consistency suggests

that the carbon isotope ratio of benthic foraminiferal shells can be used for the estimation

of their depth habitat in the surface sediment layer, specially for extinct species.
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Fig. 1. Map showing the distribution of the U6 key tuff (dotted line) and sampling locality

of BMB 209.
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Fig. 3. Isotopic results on Planktonic Foraminifera Pulleniatina obliguiloculata
in the sediments distributed below the key tuff U6 D in Boso Peninsula,

central Japan.
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Fig. 4. Isotopic results on benthic foraminifera in the sediments distributed
below the key tuff U6 D and U6 A, in Boso Peninsula, central Japan.
(A):Benthic Foraminifera in the horizon below the key tuff U6 A.
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Fig. 5. Isotopic relation of carbon and oxygen in the planktonic and benthic foraminifera of
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