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This review discuss on the organisms living not only in the surface of the earth, but

also in deep sea, under the extreme environments. Especially, hot spring environments

are useful for organisms to reproduce, because it is like a natural incubator. Tube worm

as a symbiosis systems with sulfur oxidizing bacteria have an interesting blood mecha-

nisms for the transportation of hydrogen sulfide. Sulfur oxidizing bacteria living in vol-

canic lake or sulfur spring water also have interesting characters, and have an important

position of sulfur circulating systems of earth. , one of lichens living

in sulfuric gas environments, has been interested as the fumarolic organisms.

also prefer to an acidic water environment.

Two di erent colored were often observed on the bottom of hot spring flow. In the

hot spring flow, diatoms and cyanobacteria (blue-green algae), or two species of cyano-

bacteria are shared of their living spaces, which are distributed for a few degree of cen-

tigrade, each other.

All these organisms like cyanobacteria and bacteria have thermophilic and/or acido-

philic characters in those extreme environments. sp. as one of the cyano-

bacteria living in hot springs, is famous for marked highest living temperatures as .

So, these characters were imaged as the period on origin of earth for oxygen with photo-

synthetic systems. Termophilic bacteria, as Archaea, are interested in the fields of an

origin of life and the evolution of eukaryotic cells. And this review also discussed for the

organisms living not only on the surface of the earth,, but also in deep sea, under the

extreme environments.

The study on thermophilic bacteria may be useful for the elucidation of adaptation

mechanism to extreme environments.

Key words : thermophilic microorganisms, acidophilic microorganisms, hydrothermal

environments, fumaroles, bacteria, cyanobacteria
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Photo Algae lives in the hot spring flow on di erent
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at Kusatsu Yubatake) (scale : m)

184

pH

Photo

. pH .

Photo

.

.

.

pH

Photo

var.

sp.

,

Photo

a b ;

Pinnularia braunii amphicephara

Pinnularia

Cyanidium caldarium

Galdi-

eria sulphuraria

.

/ #

0
+*

.

/* / , .-

/

-1 ,

.+

-2 /

-2 /

0

,**.

1

+33- +33/

+331 +331 ,**.

m



�� � ���� 	

� 	

� 	

� 	
 �
	 �


 
 	�
�

�




 


 



 
 




�
� �	




 � �	

�
�

�

� 	�



� 




�

� 	�




� 
 	�

�






� �

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

�. /�01�23
4

���� �! ���5678����
9: ;<=3>�?@9:�0A3B�
/C 9 D E 5FG��HI EJ
��;�KL�1 M �N ��
OPE Q�� R E � �� ST
U�� VW �� XYE �� Z[
E \]�� NE ^_�� �>��
��`��0/a bc�23 D E 5
FG��def� � �/gh
6h'ih1� j1 k"l;m1 c
n `�k"l;jo /pq�
c n3�Br� s;t1 u1�23
� v w/a bco ��� c�x2

9 5Ny�z��{|A3}9~�
� s� � v w/��bc�2o `
� � v w;� ���A3�����
��}o�� ��� �����23�/
���o Bc/���� �!
9�3/ ��S���2������;:
o�1o��Bc��2����=�c�2
3 ���� �!�� /�2/ `��
9: /�:� �/
>� �|���;� A3B��¡¢B�
���£�>�¤/ 9�3�2¥B�
:a�L�c�23
"#$�"%&������ �!�¦§
¨ �;©1 `��0�D E 5FG�
�def�� �/ c noª«�¬­A
3 � v w��a bco R
"#$�"%&��2¥ ��A3���
�®2¯�/¢/�3B�/¥�/�c3
B�. �° ±_�A²� ³�´µA3
�R2 ¶;2�¯� �o �')·¸
¹wº��;�3B�/»�c�23/ B
�¼� � ��/½º��º9`c/

� � �

� �
�

� 	 
 � �

 
 � 



 � �
� �
� �
� 	 


�
� � �


 �
� � � �
� � �

�
� � �
� � �

� �

�
�

� 	 

� � �

� � � �
��

�  !
" #  

� $

� ������	
��
����

�

� �

�
� �

�
� �

Light micrograph of sp. (Yuno-

Light micrograph of from

green part of mats at Kusatsu Yubatake (scale :
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Photo Light micrograph of sp. (rod

shaped cell) and sp. (filament body)

(scale : m)

Photo

koya Hot Spring) (scale : m)
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Photo Yugama Crater Lake, Gunma Prefecture

Photo Electron micrograph of sulfur oxdizing bac-

ria isolated from Yugama Crater Lake (scale : .

m)
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