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Hokkaido Institute of Public Health Naoki A , Kenji N , Eiji U
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Mie Prefecture Environment Conservation Agency Kiyoshi H

Hot Spring Research Center Yasuo K
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Hot Spring Research Center Yasuo K
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Tales of the Past and Present : Changes of Hot Springs in Ibaraki Prefecture

A Hot Spring and a Geological Feature of Ibaraki. I Feel a Heat Source

and the Water Vein

P

P

P

- ,

-

-- .*

+ +3 +, .. -.

. +* +/ ,3

- .. ..

,**2

+* . 21 +3/3

, --

,2

-- ,/ .* /

,1 , +

- ,**2 +.*

.

,

-

.



� ������	 
��� � � ����� �

�
� � � �

�
� � �

� �
�
�

�
�

�
� � �

�
�

�
� �

�
� � �

�
�

�
�

� �
�

� � �
� �

� �
� � �

�
� �

�
� � � � � �
� � �

	 �

����
��� � !��"#$ %&'� (��) %*+,-./ 01 2 %34 5

678� 9-./:;<=>?@%�A6 �!<�/
����56� % BC "#�) D /�� E� �F,G EHI <6J (K�
LM- NOP(QRSTU VG
�O�WG�� X
YZ �
$ �[\]M���^_6 %`�G $ ab6	cdZefI Ng<fh
Ng�]i VG
jkIlY�
^_6 %`� fhWmnC S op6qME��]i VG
rs��
t u2 H$ uv � VG
kY�
$ 6�wxNg y z yNg�]i VG
{�
$ ^-6 {�� p� <|M+ }�$ Ng�]i VG
~�
��y%&'<C/��Ng� VGYZ �<��C-MG
~���+ %�4G��\�G
� �
���+�! -MG�� $�Ng6� ��ST �C-MG
"#6�� E
� P� �/m6N�� � <M� -MG+ $ �^_P�5 Wm�|M
CSC �����< ����� �P�N�� +zMNg<(9-MG
�����6 E� 	c�&����u�  ¡�6¢ �WG\6<£¤C/+ ¥¦¥
6¢ � § 8pCS¨©D (M6� ¥¦¥+ªm C �C/<«4G¬\MG
����H Ng� ®VG��� ¯ °±�²6³´µ´N�o ST6 I¶·U

+[ <D G+ (z�I ST E�¥¦¥¸EU<� �¸EU<«4G¬\MG
"#6��<IE
$ ab� }�	c��I¹ ZefI !/�o º»I(K �WG
$  Ng� ¼¹ ½��WG

�� � � ��

� 	 
 � �
� �

 � � � � �
�

��
�
	 � � ��

�� ��

� 	� ��

� � �  ��
�
� �� � ��
�
	 �  !" � ��

�� �

# $
% &

�
� ' 	

� ( '
� ) *�

*+� ,� - .
� / � �0  �
12 34 5 � %

� 
� / 6

�

�

�

179

ppm

mg

m

l

0+/2 ,**2

+

.*

,

+

-*

,

,*

-

.

/

+*

0

/*

1

-

+** -

.

+

,

�



����

� � �
	 � � �

	 	
�

�



�
	 � �	 � �	 � �	
� �	 � �	 � �
	 	

�
	 	

� 
 	
	 �

�� ������ � � � � � � � � �
� � �  ! " #
����� $ % &

���� '()* + , -
�!�!�./ 01���� 234 5

678��9�� :" ;< =>?@AB CCDEF�� GHIJ KL
MNOPD ��:QRGH GHIJ S#TCUUVWN C:GHX(:Y

> EF��:Z [S\]^_`aABCU>bc deOP:QR��GHfEF��:Z
> gBOhi�jVkl>mnopqrN
9st:UucDvB

wxyz Z { Z { | }:wx
��GHX(yz X(~� Z { X(� Z {

�� �� ����
���� �

GHf~��M �:IJf s�UVWN�KL�i ��` Jf��r9�� GH
� �>9 ���D��rN ��O���9" ��U� MB¡Z¢£�f¤¥
rouc GH:kl>bc �i ��` J:¦ni§¡xV¨S©ª�x�KL« rN¬
:U��MB GH� �¬�i ��` J9 ��D [rouc Z

{�® �x�:¯ °±f²³ronB¬:U´gLMB

µ !�¶� 2 · ¸ · ¹ 3 ! º
»!�X� !¼ & �

½ ½

� �
�

�� �
�

� 	


� � �
�

�
 �
��

� � � �
� � � � �

 �
� �

� �
� �

� � �
� � � � �

� �

� � � � �
� � �

� �
�

� �

����	
�����
������������� ��� !
"�#$%
���&'�()


�*�+,-./�01�23 456789-:�;<=>�?@)

�

�

� �
�

� �

180

ORI OSHIMURA AEDA HIMURA HKUMA

GAWA

ASHIZUME

AJISA

ATO AMADA HNO

KOUCHI

Mie Prefecture Health and Environment Reserch Institute

Yasunori M , Hideki Y , Akira M , Kyoko S , Kazuyuki O

Mie Prefecture Department of Environment and Forestry Masahiko O

Mie Prefecture Environmental Conservation Agency Kiyoshi H

Graduate School of Bioresources, Mie University Takamitsu K

, m

. m , m

pH Na, Ca, Mg, K AA Cl, F, Br, SO IC Sr, Mn, Cu, Fe,

Li ICP-MS HBO ICP-AES H SiO Mo

m

, mg kg

, , mg kg

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

Faculty of Engineering, Hosei University Shoichi O

Disinfection of Chlorine, Silver and Copper Ion to in Hot Spring

Waters

The Geochemical Influence of Digging a New Hole Adjacent to the Ex-

isting Hot Spring

As an Example of Yunokuchi Spa, Kumano City, Mie Prefecture
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ANADA AKAMATSU
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Department of Chemistry, Faculty of Science, Toho University

Tetsuya S , Nobuki T

ICP-

MS

Eu REE

pH Fe Al

H-SO

Na-Cl

REE

Clarification of Flow Paths for Thermal Waters in Japan by the Behavior

of Rare Earth Elements
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Graduate School of Integrated Basic Sciences, Nihon University

Masaomi M , Takeyasu Y , Hiroshi T

Department for the Administration of Safety and Hygiene, Osaka University

Takashi S

College of Humanities and Sciences, Nihon University Hironori S , Hisao N
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Alberto L

Dept. Biology, Toho University School of Medicine Kenji S

ASCendant Inc. Mizuno O

Centro Studi Termali Veneto Pietro D’Abano Alberto L

Fango

Cosmogenic Be, Cl in Hot Spring Water and Ground Water in Hachi-

mantai, Akita

Medial Treatment for Using Fango in Italy
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thermal Water Utilization in Hokkaido

P

0+/2 ,**2

+/

./ /*

+,,/ + 2/3 2

-0/ -

/

2*

0/ *** +332 + ,

+*

�

�



����

�

� � 	
� �



� �

� 	
 � 	
�

� � 

� � � �



� �
� � � 	

� � � � �

 




� 	� � 	�

� 	� � 	� � 	 

�


 �

��������� � � � � �
���� � � �

���� ��  ! "

#$%&'()*+,-./0 123456(#$%&' 786(9( ,:./97;6
(9(,:./9 <7=(>?)*+?@.1A?BCD2/.E? )*FGH(I ,-.
/0 JK,D2/.L.
%&',M32E)*FGH,-./0 1234 A ?N,OPQ R2J(SGH
9TUD2E1A?BCD2/.E VJ 0W��(XYZ()
*+[\]Q/ R()*+0XYZ,OP^E%&'(_`a,bE9(4cE1A[ JK,
Q %&'Z()*FGH[d]Q/ R(M :be)*+fLg[ JK,Q/.E
hi jkJ0 1234��[�l/mn#$%&',-./ )*FGH(d]oM
)*+fLg[ JK,^Epq\][�ln
R(`r (stALE H(uvwx?yzbq] D2n? )*+f,
-./0 %&'({|}~?KL��.9(4cE�.K VJ (�A0KL�;L
� W���(9(,-./0 � �(9(,-./0
4cln �7=A<7=Z()*FGH(�.,-./9�P\][��/.E

����� �� � � � {
���� � � ���

����(;LE���(Y ���KJ U^E���( M A��:be A(�
F,-./ Q.T¡[�ln
���({|��?;LE H(Y �0��¢,£¤Y � �¥¦Y � §¨
Y � ©ªY � ��Y � KJLl/.E w«w(¬�®,:./0
¯Q.��°g ?±qLE(4 ����?¯Q.Y ��²KJ U^E��°g (M
?±.A³´2E µ¶ Y ���, ·¸(¹z(º»,bl/¯Q.��?¼½

� �

�� �

�
�

	
�


� �

�

�
�

	
�



� � 
�
�

� � �
� � �

� � 

� � �

�

� �
�

�����	
����
�����

���
�����
��
 �� !"#$% &'()
*+,
�-���
��.

�

�

�

184

ASAKI YUGO

ORIGUCHI

ATANUKI

SAGAI

SAGAI

Faculty of Education, Kagawa University Nobuyuki S , Shinobu R

Horiguchi Hospital Noboru H

Emeritus Professor of the University of Tokyo Kunihiko W

Ra Ra

Saito

Ra, Ra, Th

Ra Ra Th, Ra Th

Ra,

ISAGAI

Faculty of Science, Kagoshima University Hiroo I

Suishitu Kaken ISAGAI Kiyoharu I

Rn pH

G G

G G G

U Rn

, m
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