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Abstract

We studied carbon sources of a large carbonate concretion with fossil whale bones and its growth
process. Large concretions, Miocene, are exposed on the Unosaki Coast in Oga Peninsula and they
are mainly classified as cocoon-shaped or spherical-shaped. The material is a broken cocoon-shaped
concretion obtained from there. The material was cut into six plates. These plates showed that three
thoracic vertebrae were contained continuously in the central axis of the cocoon-shaped. We obtained
the carbon content of the entire concretion by chemical analysis. Furthermore, we estimated the carbon
content of the only whale bones based on the maximum amount of organic matter contained in living
whale bones. The results revealed that the source of organic carbon from whale bones was only 12% in
the total carbon of the concretion. And it suggested that the main source of carbon came from infaunal
benthos contained in the concretion matrix. Actually, a lot of trace fossils formed by benthos are
observed on the cutting plates of concretion. It was assumed that the benthos was fed on organic matter
from both whale bones and even their remains.

Generally, carbonate is formed by a chemical reaction between bicarbonate ions and metal ions
as calcium ion and magnesium ions. We inferred the growth process of the concretion as follows.
Initially, the carbonate was formed by reaction between bicarbonate ions from the organic matter
derived from whale bones and metal ions from seawater. Later, when bicarbonate ions from whale
bones were depleted, bicarbonate ions from benthos replaced that and continued the reaction. Many
benthos remains caused the concretion to grow larger and larger. Finally, there were no more benthos

around the concretion to supply organic matter, and the concretion growth ended.
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