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Abstract

During summer ,**0, we carried out ice-core drilling to bedrock on a glacier at the summit of

Mount Ichinsky, Kamchatka, Russia, and recovered a ++/-m-long ice core. We also prepared samples,

performed ice-core analyses in-situ, and measured the borehole temperature. The temperature of the

borehole was �+-� at +* m depth, and the pore close-o# depth was ,/ m. The melt-feature percent-

age, or the thickness of frozen ice layers in a +-m-long section of ice core, varied from +*� to +**�.

These ice layers were formed by both rainfall, surface melting, and frost on the glacier surface, which

we observed during our expedition. We hypothesize that the fluctuations in the proportion of ice

layers show climatic variation in Kamchatka.

+. Introduction

It has been proposed that the climate in the North

Pacific has fluctuated widely on a decadal or several-

decades-long cycle known as the Pacific decadal oscil-

lation (PDO) (e.g., Minobe, +331; Mantua et al., +331;

Mantua and Hare, ,**,). This PDO has been identi-

fied in an ice core obtained from Mt. Logan, Canada, in

the +32*s (Holdsworth et al., +33,), and in an ice core

obtained from a crater glacier of the Ushkovsky vol-

cano, Kamchatka Peninsula, in the +33*s (Shiraiwa

et al., ,**-). Shiraiwa and Yamaguchi (,**,) showed

that the time series of the reconstructed accumulation

rate at Ushkovsky was tended to be negatively corre-

lated with that at Mount Logan, whereas it was posi-

tively correlated with the PDO index, defined as the

leading principal component of the North Pacific mon-

thly sea-surface temperature variability poleward of

,*�N (Mantua et al., +331).

It has also been pointed out recently that the PDO

may be associated with not only climatic conditions

but also the marine ecological system (Mantua et al.,
+331). We hypothesize that the PDO is related to

variation in the marine ecological system associated

with chemical substances transported from the Asian

continent via the atmosphere. To test this hypothe-

sis, we are analyzing ice cores from the regions sur-

rounding the northern North Pacific for chemical sub-

stances, as wells as for stable isotopes, of which sea-

sonal variation reveals fluctuations in the annual ac-

cumulation. On the North America side, we have

obtained ice cores from Mount Wrangell, Alaska, in

,**- and ,**. (Shiraiwa et al., ,**.), which we are

analyzing currently. On the Asian side, we obtained

an ice core from Ushkovsky in +332, but we could not

extract meaningful information on chemical sub-

stances from that ice core, because Ushkovsky vol-

cano is near several active volcanoes and thus in-

cludes a huge amount of chemical substances emitted

from those volcanoes. Therefore, we mounted an ex-

pedition to obtain an ice core from the caldera glacier

on Mount Ichinsky, which is located far from any

active volcanoes.

,. The drilling site

Mount Ichinsky (//�.0�N, +/1�//�E; summit eleva-
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