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Planktonic foraminifera is an oceanic free-floating single celled protozoa. In the modern ocean, it is
classified into approximately 50 species. The oldest planktonic foraminiferal fossil records are appeared
from the Jurassic. Carbonate shells of planktonic foraminifera are well preserved into marine sediments
especially from ocean drilled cores. The successive and rich appearance of the fossils provide good
paleoenvironmental proxies with high special-temporal resolution by chemical and morphological analyses.

In this study, we focused “size” of planktonic foraminiferal shell to consider evolution models about size
such as “Lilliput Effect” and “Giantism”. These models have a potential to make clear what the relationship
between organism response and environmental fluctuation. The size analysis of planktonic foraminifera has
a significant potential for investigation of “Lilliput Effect” and “Giantism” because a size analysis to
investigate these evolution models require a lot of individuals of single taxon. Another reason should be
pointed out that planktonic foraminifera shows accretion growth by adding a new chamber on its penultimate
chamber, therefore the size of planktonic foraminifera well reflects the ontogenic pattern.

Our study is composed of two parts as described bellow:

1. This study aims to reconstruct the temporal size change of Paragloborotalia siakensis (LeRoy) during
Middle Miocene in the western equatorial Pacific. The core samples we used in this study were drilled at
ODP Site 807. The successive sediments well preserved foraminiferal shells, and recorded the transition
from the relatively warm face (MMCO: Mid-Miocene Climatic Optimum) to the colder mode Mi-3 with the
expansion of the Eastern Antarctica Ice Sheet.



2. In order to understand the secondary change of planktonic foraminiferal size distribution, we compared
the sedimentological situation and assemblage in sea floor sediments around the Miyako Island in Okinawa
prefecture. These samples are taken by GK18-1 expedition of the National Institute of Advanced Industrial
Science and Technology, through July to August in 2018. The planktonic foraminiferal assemblages are
picked up from 12 samples. Sedimentological situation are reconstructed by the particle size analysis and
geomorphological analysis.

3. I investigated the planktonic foraminiferal assemblages from Aoso Formation, Shida group, Miyagi
prefecture, north east region, Honshu Island Japan.
The factors which change the size distribution of planktonic foraminiferal size distribution. The factors are
internal factor, external factor, and disturbance factor. The internal factor includes macro- and micro-
evolution and gradualism as evolution and birth-, growth-, death- rate as paleoecology. The external factor
has climatic and oceanographic changes which is upwelling, cooling, warming, eutrophic, oligotrophic, and
ocean circulation pattern. The disturbance factor is the effect of dissolution, sorting, fragmentation, and
overgrowth.
I conducted the evaluate and discuss about these factors by reconstructing the planktonic foraminiferal size
distribution in case studies.
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