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!"#軽い同位体ほど蒸
発などのときに、気体
に濃集する$%

�ÜE«HxH�¶Ïe¾ÝÞ

高温ほど炭酸塩の酸素同位体は軽くな
る%

!小さくなる#%
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! 

" 18Ocarb =
1.803#104

T
$ 32.67$" 18OWater

(Kim & O’Neil, 1997) 

Carbonate 
(CaCO3) 
fossils 

(Zachos et al., 2001) 



�¯ÀHÙr|
Ã�Ú¸nËE\_cR[VUSNQa

��"�! �#�H�¶Ïe¾EnË�

!"#%海水の酸素同位体の経年変化？%
% %!012314%15%67$,%"(((8%9677:6;;,%<--"#%

⇔海洋地殻の酸素同位体!=>1?71;@6A?B"((/など#%
!<#%炭酸塩の二次的な酸素同位体移動
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(1)!i<ßp@K1]TcZNY
b,XHÝtÍ 
(2) Ji<ßp@K1Ù|Í 
(3) "0<ßp@K+h�¯�¯ÜH
ßp  
(4) ALBLHÖê<ßp@K) 
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C'<DE<-F% % %%%
CE<'GD'<H%

%
C'<DE<- % % %%%%CE<'
D'<%
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①=I!光合成色素、クロロフィル#と%
J1有機化合物
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%C6426AK%L41;A?
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%M76AN%O16%
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C1PDD'<FC1'<%
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!
(reduced condition)!
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! # /)O4Q/&O4 %
F %

F !R,J1SSS#
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P<C6 %
% G%
C6<D

PPQP<C6<D C6<D



Ca isotope 
excursions!

窒素同位体
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