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1cd , 3��efghijkl>PQ�[\U
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�~¤$�¥'()*, �¦��)*, §�¨

©ª_~¨ª«¬­c®¯(°1). $±�²) , �

³´, YQµ¶, ¨·¸$¹º»¼, »½!¾ 1917

m. ¿�ÀÁ�ÂÃÄ,-, Å½,ÁÆ 6.7Ç, Å½

ÈÉÊÆ 500 mm, Ë�Ì�q 5 ~ 9Í. ÎÏÐQj

q�~Ñ�³Ò 15 kmÓ, ÔÕÆ_~¨X 4Ö×$

�ØÙÚ, ��ÛN 150 m, �Ü� 8.5 mÛ���

��E(S1)�����, ¿��p 5 Ý����ÚÞ

4 Ý���Úl>. pq¿�ßà�áâ$<µ¬,

���	ãLnä, 1,-.���åæ ¡, çè

IJ1¿$�XYZ���,-e4 é[\[10~12].
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3êë , H�1ÎÏ����EÐQáìcí

î�ï 2 cm ðñ?efghijktu, ��òR

��ó�ôõÞö÷ ; ¿ÐQ�K�L@ø�ù

MS2 K�Lú3êë/0ûÊ. 3ü­ýñþáâ

�Ã, @��s�; � 20 g���s�ñ@ 1 mol/L

���	
 24 ��, ���
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þ��ef;, (�) ] CO2; *Ì+®� CO2,

3���I+,�Ä�µ¬�U5[\+�-ü�

Delt-plus (Finnigan./)íû0δ 13C�, ð@ PDB�

1, ñþ�2345�q 0.056.

3 �����

��"����efgBÊ2n´. 3ÎÏÐQ,

����E����efg�BÊ3 0.1% ~ 0.7%7

� [13]. áâ8�9:|;;<=?@>Öù;�5

?�%@tÆ 3 ABC: C3 |;(Calvin)"C4 |;

(Cranz)& CAM |;(Crassulacean Acid Metabolism)

C, �δ 13C�»½�tDÆ−276, −136&−176[14].

$�|;1EFµ¬.��� ¡, �,-.��,

|;�G>(H C3, C4|;�l>)I��:.�, J

A.�I�"4|;�δ 13C ���]y. |;KL

M, �NtO/é���, 8��­efg�Ë�y

P, §Q��efg��δ 13C �8��|;:Rµ

¬����S.
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7�, »½�Æ−27.866. Wδ 13C��tuTUyX,

����E¿$�|}Ë�8% C3 |;ÆË, Y3
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�6ino����δ 13C ��6i, §Q����

δ 13C��%n�$��pÝ$��|}m�.

WÎÏÐQ�K�LyX(° 2(a)), �.�VF

3 93.0×10−8~13.3×10−8 m3/kg 7�, »½�Æ 29.7×
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