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Abstract

Some carburetted springs are registered around Lake Biwa. These springs are

pregnant with thick lake-sediments (called as Ko-Biwako Group) with no depositional

surface and containing pebbles. Main chemical constituent of free gas of these springs is

CH. (2*&2/�) and others CO, and N,.

At the lakeside of Shin-Asahi Cho, north-side of Ado River, northwestern part of

Shiga Prefecture, we drilled ,** m depth for the determination to elucidate the origin of

CH. and CO, in spring water. Chemical composition collected from this spring water was

determined that main free gas is CH. (2*.*/�) and others CO, (-.**�) and N, (+..-*�) and

in subordinate water are HCO-
' (--. mg/l), free CO, (1/ mg/l) and NH. (+*./ mg/l). Based

on the relation of CH./(C,H0(C-H2) to d +-C ()) and dD ()) to d +-C ()) of discharged gases,

CH. gas is originated by some germ with CO, deoxidization process and remained CO,.

Some methane originated germs are found in spring water of Onoe Spa, Kohoku-Cho,

and Spa of Yamada, Kusatsu City, and core samples and spring water of ,** m depth

drilling hole, using DGGE method.

Key words : carburetted spring, water soluble methane, Lake Biwa, methane originated

germ
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Fig. + Geological map of Ko-Biwako Group, around Lake Biwa. (u+ : spring in Table +).
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Table + Chemical composition of Carburetted springs in Fig. +
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Fig. , The distribution of Bouguer anomalies (Nishida et al., +33*). Contour intervals are , mgal on

land and / mgal in the lake. Average density is deduced as ,.. g/cm-. Solid circles are gravity

stations. H and L mean positive and negative anomaly centers, respectively.

� , �������	
	��� �Nishida et al., +33*�� �����	
��
 , mgal��
� ��
 / mgal����� ��������������� !"#
 ,.. g�cm-�
�� $%
��&%� H� L
'()(������*�+,-.��*/01���� L

*�23
4�� ���	*"#*5��23
67*���23���

89�:;*<=>? /.@ �,**.� 59



�� +32+������	
	�������
�����
	�����
�������
�
����� �
 !"#$%�	�� +/&,* km
'()*�+,��
	������)-./
+� 012� +32+3� �4�56 0+31-3 
78
� ��	
	��9:$����� ;<
=�>
?@A$1<$B�=�>?@CD./+���)-�E
��FG�
	?HIJ���1<
KLIM$NO�=?PQ
RST��>4�;<$EUST�V>4�
�4>
ST�WX4G�YZ
��[�\]$^_`� �FG��[�abc
�d�V>4
/+��
efghi
1
j
k��E\]�^_lm�V>4�� ��	Nn
o<Epq%r�^_
lm���sr����tu��+� vwi6x
�G��� yz
 !
"#��{��|O 
!"#�}+"~���.��4��FG�� s
�x�
�������V� �>$	����
��.GG�� ��"#���$�F/OG
�� �� +.���$��� !"#)�FG� s

��� ���\��
ST�+������-�4G� �4>
^_�
������./+/�
 ¡�����E¢#�OG�
£¤¥e¦�§¨ , 0+00,3 �
1©ª�«¬�®N
�¯���� °,
±²�³´F/+

Fig. - The character of groundwater around Ado River, northwestern part of Shiga Prefecture.

µ : ,** m drilling site.
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Table , On-the-spot investigation of some selected depth

� , 	
�������������

No. �±²³´µ< D�=ll��m pH ECls�mm ¶�l·m Felmg�kgm Flmg�kgm

No. + /04+1 m l/-4..¸/243*m 14,. *4-33 +040 0 *

No4 , +2.4,1 m l+2+4/.¸+214*m *4+0 143+ *4.*3 +140 1 *

No4 -
+2.4,1 m l+2+4/.¸+214*m
+/0431 m l+/.4,.¸+/341m

*4++ 140. *4./1 +141 +* *

No4 .

+2.4,1 m l+2+4/.¸+214*m
+/0431 m l+/.4,.¸+/341m
+.-4-/ m l+.*40,¸+.04*2m

*4+2 14., *4..2 +/41 +* *

No4 /

+2.4,1 m l+2+4/.¸+214*m
+/043+ m l+/.4,.¸+/341m
+.-4-/ m l+.*40,¸+.04*2m

214.- m l2.41*¸3*4+0m

*4+2 141+ *4-*2 +/4/ 0 *
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Table /�bD* CH.�mC,H07C-H2n/
CH.� d +- C mon �pq mFig. .n 
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Table - Chemical composition of spring water of ,**m drilling

� - ,** m���������	
�������

rs,- +214** m Z� He *4**.�

Pt +240u H, *4***

Z� v-* N m-/d O, wx

yzP .-, kl/d Ne *4,*

Z��P{ v*4+/ N, +.4-

Ar *4,*

CO, -4**

CH. 2*4*/

yzP pH 140*

HCO-
/ --. mg/l

FreeCO, 1/

Cl/ 2

NH.
7 +*4/

Table . Composition of soluble gas in No. +, No. , and

No. . (shown in Table ,) samples

� . � ,����� No. +, No. ,, No. .�����
	
��

|= No. + No. , No. .

CH.mvol�n //41 .042 0/4+

C,H0mvol�n }*4*+ }*4*+ }*4*+

C-H2mvol�n }*4*+ }*4*+ Not Detected

CO,mvol�n *4.0/ *40.0 *410

N,mvol�n -/4- -243 ,04,

O,mvol�n 04++ 242/ /4++

H,mvol�n *4*/ }*4*+ *4*,

Table / d+- C and dD compositions of CH. in No. +, No. ,,

No. . samples

� / No. +, No. ,, and No. .������� d+- C, dD��

~�f{ No. + No. , No. .

d+-CmCH.nmon /0-43 /0+43 /0/42

dDmCH.nmon /+2/41 /+2/40 ��Y�

CH./(C,H07C-H2) v//1* v.02* v0/+*
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Fig. . Formation process and the relation between d+-C and CH. /(C, H0rC- H2) of gas in

No. +, No. , and No. . samples.
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Fig. / Generation process and the relation between d+-C and dD in No. + and No. , samples.
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