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Paleoenvironmental Changes in the Japan Sea and off Kashima over the Last
150 kyr Based on Oxygen and Carbon Isotopes of Foraminiferal Tests

Tadamichi OBA"

Abstract

O O Five distinct paleoenvironmental changes in the Japan Sea over the last 95 ka are revealed
from the oxygen and carbon isotopes of foraminiferal tests in a piston core recovered from the
Oki Ridge. Between 95 and 27 ka, the warm Tsushima Current did not flow into the Japan Sea.
The environment at the seafloor fluctuated between anoxic to weakly oxic conditions. Between 27
and 17 ka, freshwater input to the Japan Sea, probably from the surrounding land, stratified the
water column, and the resulting severe anoxic conditions eliminated most benthic fauna. Be-
tween 17 and 10 ka, the cold Oyashio Current flowed into the Japan Sea through the Tsugaru
Strait, reestablishing deepwater ventilation. Between 10 and 8 ka, bottom conditions changed
from anoxic to oxic. At 10 ka, the warm Tsushima Current started to flow into the Japan Sea
through the Tsushima Strait, establishing the modern oceanographic regime at 8 ka.

O O From high-resolution oxygen and carbon isotope analysis of both benthic and planktonic fora-
minifera from an IMAGES core collected from off Kashima, central Japan, very large 0 0 200 0
sea surface temperatured SSTOfluctuations can be reconstructed for the last 150 kyr, with mini-
mum SSTs of 3-4 0 during Marine Isotope Stagd] MIS[02 and MIS 6/5e transition, and with peak
SSTs of 22-230 during early MIS 1 and MIS 5a/4, 5¢/5b, and 5e/5d transitions. The SSTs varied
in parallel with changing carbon isotope differences between Globorotalia inflata and Globigerina
bulloides, which suggests that the SST changes were primarily caused by latitudinal displace-
ments of the Kuroshio-Oyashio Currents. A strong correlation between the SST shifts and orbital
forcing indicates that latitudinal displacements of the Kuroshio-Oyashio Currents were influenced
by summer insolation at 65°N.

Key words[] oxygen and carbon isotope, benthic and planktonic foraminifera, paleoenvironmen-
tal changes, Japan Sea, off Kashima
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KH-79-3, L-3 & C-3

313C%o vs PDB

8180%0 vs PDB

3180 normalized
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Fig. 1

Carbon and oxygen isotopes of benthic solid square[] and planktonic] open circle[]

foraminifers in marine sediment cored] KH-79-3, L-3 and C-3Ucollected from the Oki
Ridge in the Japan Seal] Oba et al., 19910 and a standard oxygen isotopic curve in
open oceanl] To right[l The horizontal scale for oxygen isotopic ratio decreases to the

right, corresponding to high temperature.
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Fig. 2

Oxygen and carbon isotopes of benthid] two speciesCand planktonid] two species[fo-

raminiferal tests in a marine sediment core’] MD01-24210collected from off Kashima,
central Japan. At the core top, the oxygen isotopic ratios of benthic foraminifers are
around 3.5%o, those of planktonic foraminifers are between [J 0.5% and 1 %o, and the
carbon isotopic ratios of G. inflata are around 0.5%.. MIS indicates marine isotope
stages and glacial and stadial ages in grey] Oba et al., 20061
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Fig. 3 allSea surface temperatures at MD01-2421 core site off Kashima obtained after
assuming 2.50 decreases during the glacial maximum period and derived from
Mg/Ca ratios of a planktonic foraminiferal testl] four circle points(l blJOxygen and
carbon isotopes of planktonic foraminifera, Globigerina bulloides. The carbon iso-
topic curve is shifted by adding 2.95%. in order to overlap the mean values between
the oxygen and carbon isotopes] Oba et al., 20061
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