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Temporal size change of the planktonic foraminiferal species
Paragloborotalia siakensis (LeRoy).
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This study aims to reconstruct the temporal size change pattern of the important planktonic foraminiferal
index species Paragloborotalia siakensis (LeRoy) during Middle Miocene in the eastern equatorial Pacific
and to discuss its implications to paleoceanographic and evolutional factors.

Paragloborotalia siakensis was flourished in surface water of tropical to warm subtropical regions and its
stratigraphic range is from Upper Oligocene to Middle Miocene. Its extinction horizon defines the upper
boundary of the planktonic foraminiferal Zone N. 14. In the eastern equatorial Pacific, this species shows
predominant abundance (20-80 % in total planktonic specimens). The morphologic feature of this
species characterized by low trochospiral test is suitable for size measurement. Indeed, this species has a
long stratigraphic range throughout 10 million years during drastic paleoceanographic changes, therefore
the possibility should be considered that the species survived using several adaptation strategies related
to the paleoceanographic conditions. On this viewpoint, it is highly noteworthy to reconstruct the
adaptation strategies of this species.

The core samples we used in this study were drilled at the IODP Sites U1337 and U1338 during of the
Pacific Equatorial Age Transect (PEAT) project, which was planned in order to obtain the Cenozoic
successive geologic record. The stratigraphic interval of approximately four million years in Middle
Miocene (15-11 Ma) was used for this study. This interval includes the transition from the relatively warm
face (MCO: Miocene Climatic Optimum) to the colder mode with the expansion of the Eastern Antarctica
Ice Sheet (EAIE: 13.8 Ma). Total 102 samples from 15.14 to 11.18 Ma was used at Site U1338, and 71
samples between 15.36 and 11.38 Ma was used at Site 1337. Already the orbital age turning has been
conducted on each core by previous workers. Fifty or more individuals were measured at each horizon to
grasp the precise size distribution in the assemblage.

As a result of my study, 7073 individuals were measured from 75 of 102 samples at the Site U1338. And
at U1337, 7196 individuals were analyzed from 58 of 71 samples. Significant size changes of this species
were noted at both sites. For classification of the P. siakensis, the size changes should be explained as the
intraspecific variation. Our result clearly indicates the relationship between the temporal size changes and
paleoceanographic fluctuation through the comparison with previous stable isotope and alkenone data.

Especially, rapid size increases of this species generally correspond to isotopic events related to the EAIE.
The size increase of this species should be regarded as an adaptation for the eutrophic condition related

to the intensification of the E-W contract (La Nina-like ocean) in the equatorial Pacific.
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