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Climate and Environment Signals Recorded in Polar Ice Sheets

Yoshiyuki FUJII”

Abstract

0 O This paper describes past climate and environmental changes during the past 10* to 10° year

time scale obtained by recent studies on ice cores from Arctic and Antarctica. Shallow ice cores
from Greenland and Svalbard show clear North Atlantic Oscillation(] NAOOsignals and explo-

sive volcanic activities in the Northern Hemisphere and the equatorial regions. A deep ice core

drilled to 2503 m at Dome Fuji, Antarctica covers the past 320 ka, which includes 3 glacial-inter-

glacial cycles with Milankovitch cycles of about 20, 40, and 100 ka. Major chemical compositions

and microparticle flux show high concentrations in glacials and low concentrations in intergla-

cials, suggesting changes in the terrestrial and marine environment and atmospheric circulation

in high-middle latitudes during glacial-interglacial cycles. The Dome Fuji deep ice core contains

25 visible tephra layers. An analysis of the chemical compositions shows the possible source vol-

canoes in and around the Antarctica.
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Fig. 10 Environment signals transported from various sources to polar ice sheets.
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Fig. 200 Major ice core drilling sites and the drilled depth on the Antarctic and Greenland ice sheets.
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Fig. 3 A deep ice core drill used at Dome Fuji, Ant-
arctica.
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Fig. 4 Climate change reconstructed by the analyses of 00 of ice cores from
Site-J, Greenland and H15, Antarctica during the past 250 years.

goOo2000 25000000000, DOOO
000 SiteeJOOO OO 2060m0 00 0O H15
gooooi3smdd0ooodoooooogo
oooDoooooo0oo0400000000 20
00ooooooool1000000o00o0oon
goooooooooooo, ooooooao
Jooooooooooo20000000
0, 1800000000, 183004000000,
18400 5000000, 18600 00O OOO0O
goooopooooi18300 40000000,
000000000000000000D0dFisher
and Koerner, 19940] 00000000 O0OOO
000000000 Tarussov, 19920 0000
00000000000 dJacoby and Cook, 19810
oooooooooooooooooooon
Jooooooooooooooooooooo
od, 190000000, 040000000
OH1500000000000000000A0,
Jooooooooooooooooooooo
oooooooooog

0190o0ooo0oooooooooooooo
gooooooo, 18700800 00000DO

19100 2000 000000000000 DOO0O
oobOOo0oDoodoo9s0 200000000
ooooooo, ooooooooboooooo
00000000000 Watanabe et al., 200111
od, ooooo, 19000 1910000 0O O,
19200 1940000 00O, 1950000000,
19600 7000000, 19800 00O O0O0O
200 40000000000000O, ODODDOOO
do0odoodooooooooooooooon
gd

o20000000000
dodooooooooooobooooooon
00000000DooooooOooooaNAOO
oooD0oooooooooooooAoOO, O
dodooooooooooobooooooon
ooboooooo s0d, booooooooo
OO0 SiteJOOO, ODOODODODOOODOOO
dodooooooooooobooooooon
ooobooooooo, ob 140000000
dodooooooooooooooo, ooo
dodooooooooooobooooooon
Jooooooooooooobobobboboboo



pe— YA | WAV

J)—rIUF

NAO A>T wHIR

1860 1880 1900

AN—)LINVBER. D=V SURES

1940 1960 1980 2000

Age (AD)

L RA—LALER, TY—USURRE

05000, 0000000 SiteJ0OODODODOOO0ODODDODODODODODDOOOOOO®0OO
ooopooooooooooo00000OoooOO0oOomI120 2000 NAOOOOOOODO
NAOOOOODOOD1202000000000, O0O0O0O0DO0DOOOO0O, DOOOOOO

ooooooo

Fig. 50 Anomalies of 0'%0 of ice cores from Austfonna, Svalbard and Site-J, Greenland in the past 140

years.

Masked parts indicate a negative correlation of the anomalies associated with the winteif] Dec. to Feb.O

North Atlantic Oscillation.
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shows acidification progress since ca.1860, 40 years earlier than previously re-

ported.
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from the Arctic and the Antarctic.
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