
� �

�

� �� � � �

� �
� � � � � �

� �
� � � � �� � �

� � � � �
� � � � �

�
� � � � �

�
� � � � � �
� � � � �

� �
� �

� � � �
� �

� � � �
�
� � �

	
��


���������� �
� ���� � � �

  ! "#$% &'() * +,%- ./ � 0'( 1� 2 �
���� 3 " 4 5)67 8 +9:;< =>/)5?
43 @ABCDEF> &@ " GH IDEF><

&@3 8 "J.KL 0& &@ B MN B &@ 0 MN
ON PQ0 &@ B N " F>%

'()R ./S%T 8 "J.KL 0& U
 V	
PQWX
D Y%
Z>/)[\3]^_`a�bcB4 Ed+eY
0 3 & fg �&h./Ei j &@Dkl &m"ni &) 0 D
opF>Lq%Tr F>%
&@) & st3 0& &@4 u^_^ B &@4

u^_^PQ0 &@4 u^_^"v%Tr F>%

w�xy�xz {|}��� ~ � � � � ~ � �
�u�`��� � �

� 	
3��./ /> �)��D �F>Lq%D ��^�) S�ST� F
�<8 )	
 ���)��3�Eq �� � � � + q 1;<��./ ��
�+  % � T;L3 � ���)¡1 ¢ � £� "n% 0)�
� 1 ¤ �f� � "n% @ 1+¥Eq ¦§ "¨T©%��D />
< =) 1"3 )	
ª«) )¬­®DvK<)4=="¯°Y%

� ��� ¡1+;<T=± ²	
)³ 3N ´h N @µ @)¶
· ¶· ·¸@#nQ ·niE% �3 ¹ Dº ���4»¼½4v%D �

� � �
� ��� 	 
 � � 


� � � � �� � � ��� � � ��
� �� ��� �
� � � �� �
�  � �  ! "  ! �  
" "  �  ! " �

�  � # $ �%
&'

� �� ( � ) ( � �*
+

� ) , � �  ! �
 � +

� � -
&

. /0 1 � 2 3 4
 5 � 67 8 9 � � �
: 9 � � ; + <= + �
� > ? � 8 9 @ � 8 A

� /0B /0 C
� � D E F ! "-E /0G
H I . J � 
8� !

�������	 
��

�� 

������������ ��������

�

�

������� !"#$%&'

()*+��� ,-.

�

�

� � �
� �

�

�

�

� �

�
�

�
�

158

ISHIMURA ATSURA ISHIDA

ATSUNAMI

UJIMOTO AKAHASHI

OUMORI

NPO Think-tank Kyoto Institute of Natural History S. N , I. K , J. N

J. Hot Spring Sci.

Drilling Keisoku Co., Ltd. Takeo M

Geological Survey of Hokkaido Kazunori F , Tetsuya T

. m

m sec

m sec m sec

NPO

Neo-Science A. J

Underground Fluid in the Western Marginal Part of Ishikari Plain

Geological Structure of Nannki-Shirahama Hot-spring
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E ects of a Complicated Underground Watercourse on Periodic Bubbl-

ing Spring’s Spoutiong Dynamics
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Faculty of Medicine, Toho University Akira O , Naoyuki K , Keizo Y
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RNA PALSAR

DNA PCR

PCR

PALSAR RNA

rRNA

DNA CP

DNA AP AP rRNA

AP DNA HP AP

HP HP

HP

rRNA

Faculty of Medicine, Toho University Naoyuki K , Akira O , Keizo Y

Palma Bee’Z Research Institute Chikako H , Mitsugu U

. . .

cells mL pH A

What is PALSAR Method?

Detection of in Hot Spring Waters by Palsar Method ( )Legionella
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Japan Water Facilities Environmental Hygiene Association Hiasyuki O

Japan Water Facilities Environmental Hygiene Association Teruo I
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pH

pH

SG SG SG

. . ppm

. ppm

Study of Disinfection E cacy Against in a Circulating Hot

Spring by ClO Produced by “LegioClean”

Legionella

Legionella pneumophilla Legionella micdadei, Legionella dumo

Legionella
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NC Nga
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AD

MT mRNA p .

p . IgE

p . MT p .

Faculty of Engineering, Hosei University

Takao O , Hideyuki O , Kohei N , Wataru I , Shoichi O
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Melanin-inhibitory Activities of Hot Springs with Reductive Ferrous Ions

Evaluation of the E ect of Hot Spring Water Samples on Atopic Derma-

titis in Model Mice by Analyzing the Expression of Indicator Genes
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Influence of Melanin-inhibitory E ect on Aging of Hot Spring Water

Some Considerations on Fundamental Issues of the Hot Spring Law

from the Scientific Viewpoint. (Part ) Some Discussions on the Criteria

for Classifying Mineral Hot Water by It’s Ingredients According to the

Hot Spring Law.
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HNUMA OIKE TO AKAHASHI KAI

AWASE HOYAMA HNO

HSiO

BO

CO

Ca Mg ; Na-Cl

Na Li Cl SO

Na HCO Millival

Total

HCO CO

Aichi Prefectural Institute of Public Health

Shoko O , Yasuko K , Toru I , Chiharu N , Yoshitomo I

Masako K , Akito T , Tsutomu O

Br HBO
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Ca Na Mg
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Hot Spring Judgment of Well Water with Saltwater Intrusion History
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Non-volcanic Hot Springs from Deep Wells in the Kanto-, Osaka-, Ishikari-,

Nobi-Plains, and Ise-Shima-Suzuka Districts ( ). Comparison of Measured

pH with Theoretical Ones.
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Characterization on Elemental Compositions of Trace Metals and Stable

Isotope Ratios of Hydrogen and Oxygen in Hot Springs

Na-Cl Ra :

,,0

+2 +2

,,0

,,0 ,,2 ,,0

,-, ,-2

,,2 ,,0 ,-2 ,,0

,,0

,-

00 , 3 2 + 2

+320 ,**. 2 3 +0-1

-1*

* -, / ,

* 2 -

* -2

,*

,+

d d d d

a

�
�

�
�

�
�

�



� ������ 	 �
 �� 
 �� �

� � �
� � �

�
� �

�
�

�
�

� �
� �
� � �

� �
� � �

�

�
� �

� �
�

� �
� �

� �
� �
�

�

�

�� � ��� ��� ��� � ���  ���! �" �# �$%
& '(�% )*�� ���+,%�� -./� 01 23 4567���!
7 879 �� �:;<=�>� 1 ?3@
A B C !D�� �� :�=��:;<�� � 4567 67 1 E FG
� H< IJKLMNO PQ�< ���!7 879 �� 19 �� O
PQ�< P3@
:�=�� 4567(R=���S T3<U;VW1X3@ Y 67Z���

��� �G � [\]<;%^F(X\]@ �_F`a�=���;<_bc< E
�Ed3 ^� 1 ,%e �R��fgh@ � �=��igjkT\]@^Fg
j l�m f On 1X,2 �e� %^F(ogh@
f� �� !7 879 �� �:;<S=�>� 1pq%

� � r�� s U t u v

��� wx y x�z{| �}~1���H<;% f����� �
�� � 1 gj T\�% � (���wj]% ^� ��N�N F
� \]% �� !F �� !(D�3<�%� � 3@ ��� ����
8r��h<�e\]@ � � ��=��8'� �� !F(�J,%^F���
�e3<;%F��j]%
�� �� ������;�13@ ��U� ���� �� ��\���� 

¡.¢£�¤¥�fh<�� �^��� �¦§ (¨03<;%
)*�� �� ���©ª3@ !��� �Y 67� 1 �«

3 Y 67� ¬ �Y 67 �­ r�:;<�®3@
��I¯ ! �Y 67 �� � ��� ��h@ °�±L²
¢�³´r3@ µ/.�� !��¶Y 67(·¸ � � ��¹�U;V
W1X3<;@ ^�^Fgj �� !F�8'� �� !F(�J,%^F��
� (�e3 ��º� !gj¶Y 67(» �¼½\]<;%^F( jgFfh
@

�� � � � � �	
�

�� 
 �� �� � �� � � �
� � � � � ��

�� 
 �� 

� �  ! �� " #

$# % &' �% �� 
 �� 

�% %

�� ( )*
! $+ , "

# �� � % ��
-  �  . / 0
	
 �� 
 ��

12� 3 4 5 6 7

�8 9 : ; <= �8>4 
?@ A ?B  ! A   C  ��
� ? ? D %E  


� F ?

G F @ 1H%
� IJ+

� G G IJ+! )* � �
)* ,K%L MN� )* ,K MO

G ! )* ,K IJ+! ,K
G )* � P IJ+

? ?
IJ+ G )* Q� R

� ������	
��
����������

�
�

�

�

�

171

ANADA AKAMATSU

Cu

Cd

In

Department of Chemistry, Faculty of Science, Toho University

Tetsuya S , Nobuki T

Na-Cl H S

SO H-SO

ICP-MS

ppb, ppb

REE

Na-Cl H-SO

Geochemical Study of Chinoike-Jigoku Hot Pool in Beppu by Rare Earth
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