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Abstract

Isotopic records of stalagmites are regarded as excellent archives for terrestrial paleoclimatic
information. Many factors are known to influence stalagmite isotopic composition, and the degree of
influence of each factor differs by regional climate setting. Because of climatic variation, it is not a
simple matter to associate stalagmite isotopic signals with climate factors in Japan. The East Asian
Monsoon (EAM), ocean currents, and continental and oceanic air masses that conflict with one another
influence the climate in the Japanese Archipelago, and the archipelago is deeply involved in the
broader framework of the Asian climatic system. Some climatic studies of stalagmites from the
western part of Japan and the Japan Sea side have revealed the strong influences of the EAM and the
East Asian Winter Monsoon (EAWM). However, the influences of EAM and EAWM in Northeast
Japan have not been sufficiently clarified. Climate reconstructions using stalagmites have not been
pursued, despite the presence of many limestone caverns along the Pacific side of Northeast Japan.
This study was conducted to identify the major controlling factors that determine stalagmite oxygen
isotopic compositions in Northeast Japan, and reconstruct the history of paleoclimatic change from a
stalagmite 820 profile.

A 25-cm-tall transparent stalagmite UT-A was sampled from the Uchimagi-do Cave in lwate
Prefecture on the Pacific side of Northeast Japan. The stalagmite chronology in this study was based
on fluorescent microbanding, which is a primary method of determining chronology with annual
resolution. Thin sections of the UT-A stalagmite were taken along its growth axis. Under a fluorescent
microscope, obvious annual microbands were observed in large areas of the thin sections. These annual
microbands were used to determine the formation age, and the UT-A stalagmite is revealed to have
formed over the last 2000 years.

High-resolution analysis of the uppermost portion of UT-A revealed a positive correlation between
the stalagmite 80 value and R ((warm season precipitation — winter precipitation) / annual
precipitation) over the last several decades. This correlation is the result of the distinct seasonal shift
in precipitation 8'%0. During the summer, rainfall with higher 8'®0 values arrives from the humid

atmosphere over the Pacific Ocean. In the winter, comparatively little snowfall/rainfall, with lower
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580 values, arrives from the Japan Sea and is brought by Nangan cyclones (low-pressure systems that
pass along the southern coast of Japan). The interannual variation in the monthly precipitation at the
study region is greater for the July—October period, during which more than half of the annual
precipitation occurs. In years with humid summers, large amounts of rainfall from the Pacific Ocean
raise the 8'%0 values of the cave dripwater and stalagmites. The UT-A stalagmite 5'°0 value is
strongly influenced by the amount of summer rainfall.

Then, stable oxygen isotopic measurement with a spatial resolution of 500 um was performed on an
entire UT-A along the growth axis. Summer precipitation changes in the last 2000 years, reconstructed
from the UT-A 520 profile, coincide closely with regional historical records. Famines and disasters
caused by excess rainfall occurred when the 520 value shifted higher, and those caused by rainfall
deficits occurred during periods of lower 8'®0 values. The results proves that stalagmite 520 is a good
proxy for past precipitation records in Northeast Japan. Furthermore, the UT-A §'®0 profile shows
some periodical changes in centennial scale. Particularly in the last 800 years, three fluctuation cycles
of 235, 570 and 1020 years have transited very regularly. It may be possible to forecast precipitation

changes in the near future based on this periodicity.
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