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研究事例発表 
@bA&Q�@b'&� opqrs^�tiuvw�[xyz{v�

@ABC	DEF.GHIJKL���

@b'&Q*&b&&� �������,�����������]��1���������_
�

������ ¡¢�£¤[�¥¦§O¨©P�

M�NO	PQ2R����STUVW	XYZ���S["\�	XYZ���S

]U^_	`1aR����Sbc� d	efg�hi�����

01O*& �P�
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®¯�°�±²³�´µ¶¶·�±²�¸¹±:[º»�

j�kl	���mnop��SqrsO	01tuvw�S01tuvwx�yz

{|}~��
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M�NO	PQ2R����STUVW	XYZ���S["\�	XYZ��� 

S]U^_	`1aR����Sbc� d	efg�hi���� 

 

Ç 6600 È�ÉIÊ�¸/ËÌP¸Í> (���K/Pg Í>) ô�Ê�¸z�IÎÏ�ÐÅÑ����

Ò$�ù	Ó#ÔÕI 5��\ÎÏI 1 ÂÞEý�Ö
��ÎÏô×Ø	ÙÚ�Ûó�èé�ÜÝ�

ÞÚìí�ßì#�àÆá�Æ	âì�¢ÞEýô�Vãä kmÆò'üåæ�ìçiÅ·è@AÆ

éêE��ÞÆüùëììíÍÐgÅîï��ýDù	 

­ð$ô����äñò`1aÆóôøùõ�AàK[AÂÆ�öI÷OI K/Pg Í>�øù·A

ÅúûüÆóôEýDù�Åg��ýDù	���$�ýhi	þ��Ú�����Ú��	S
�

Ú�Æüù K/Pg Í>ÉoIà�ÐhI��èh�ó
Æüù��Å���ý'.�K/Pg Í>Æ'�

ù#��IÐhÞæ�çiéêoI����`�����øùîüíÍ¥ÐI��Å�
�ýDù	 

��	2012 ��8 w�­·¸I K/Pg Í>V�I·AF�é�ÜÝ�ÞÚÅD�E�	� 1�	­·

¸$ô���$é�ÜÝ�ÞÚID���ôìó����ÎÏÉIzoIé�ÜÝ�ÞÚ$�.��

�����Þøù�6�[?·¸$ô�íIü-ìé�ÜÝ�ÞÚÅÎÏVÉ�$#÷EýD�IF

�gù»ÐìKL$�ùÞ�©ù	 

õ�$­b@$ô���b]
��é�ÜÝ�ÞÚÆ øùD���ÞõI|¾ÆÂDý!"üì

�#��-	
�Æ�­·¸I K/Pg Í>ÉoÆ'�ù$%&'X(s)IÐgÆ øù��ò*+

ý��ýDù���õI��ò�-	 

ì'���Ié�ÜÝ�ÞÚÅb]
��DR
Âô�`1aR���Åç,E� 6600 È�ÉI

·A�-"øù./$01�2b]
��òI$�ù	aR���$ô�6600 È�ÉI·AÅ`1

aÆEFg��ýDìD�Þ�aI3ÞEý¨©�4���5�»èa6�� Æ�·-"��m7

E�õI|¾�8©ýDù	9ûüÆõ�Å���ýDì����ß:Dìó��I01�2Ib]

ôìF��Æ
-	»Ðì;­�b]øù�<ô=ÆÞ�ýòX>$?¦Æ@DÅ�A�òe��B

�õ�Æ�b]
�ùCD�CÅE©ùF�$�ù	�
Æ�01�2�0~�2Ib]ÞE���

�$�.�·�ì9ûKg�õÅ��â�ÇFøù
$Ð¹$�ù��G�ýçHE�	 
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j� kl	���mnop��SqrsO 	01tuvw�S01tuvwx�yz{|}~� 
�  

2000 �IÆ�"1�`¡�II�J¶IGKLM�INOP�åQRR<DES%$�DEÆ�

���NOP�åQRR<Ig�ÆüùTUVÅ]ÂF��	jS¤m�2002�	GKLMI�Æ�

25­òIUDW
�ýD�NOP�åQRR<IXyÅ]ÂF.�õI-» 4­IXÆÂDýô�

gDý�	�SÆW
��eYèZBYìíI�[\]F���ITUVôé��^_ÆüùòIÞ

`aEý�é��^_ÆüùNOP�åQRR<TUVÞEýo��WE�	EFE�çbItU�

SI��ÅcdÞEýW
����Æ��	 

2009 �IÆ"1�`¡�IÂef²DI<g�hIi»jIklE�¤��.$¤#m���Â

Æ�Û��i»jI�F��ßniE�NOP�åQRR<XyÅ 3 �sób]
��	�IXy

I��WøtUôFì.o³p$���ý'.�i»jÅ�DS%$ôõIUqWrÅi»jI�Æ

s�t��uò�ýE�-��ÆvF�-"Eýò]©ìD�ÞÅw�E�	 

� On�2012 �I�"1��,��Dxû�ÉIy¤�z{$NOé9êN}IDEI-"�I

�]�E�bÆ�W|I
ÆW
��NOé9êN}IDEÉIEI-Å]ÂF��	EI-ô�W

|
Æ 3 E�¤ÂF�ò 3 Eb]
��	AfFÆü�ý}EE�BC9N}ÅtU
��bÆ�

UBWE�WrIü-$�ùÅ�tUfô��$�ù	 

2012 �I�NOP�åQRR<ÞNOé9êN}ItUf���øù��Æ�~�f;�P|Æ

üù�g��9B�Æüù���m�E�	��I�æ���o�Æüùé��^_I�#ÚItU

�[Å�R�FÆì��	tUIb�NOP�åQRR<Æ Eýô�����«ÆÂF�ý�E�

ÂUD»�ùü-Æ�ß�F�ýUD�zoÆXy�WE�	õ�Æ�E�NOé9êN}Inô�

�F��I�EýU-S£Åo�
��	 

é��^_ô¤ÂÆ��ê�t�$��Þìù#R���Ç.$ÇEýtUøù�ÞÅ��FÆì

��	�ItUfÅ��$RìD¤ÂÆ��ýDù�#ÚI�Ç.ÆüùÇ�Stu��Å$Rù�

��"1�`¡�Iü-ì�R`$ô�é��^_ÆüùtUÅ�sàºá¼ø��Å��
�ù	 
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ÁÂÃ�ÄÅ�ÆÇÈÉÊY¶ËÌÍÎ¹Ï(Pacifastacus leniusculus)[

ÐÑÒÓÔÕÖ×[ØÙÚ6Û�Ü 
 

�b���	������ "#g����������®�Z�\	UW��|��������® 
P��@	��a����#�����������®�r��	���a�® 
 y�O	��¡�¢£ ¤¥¦!§y�®¨©ª«	¡¢ ¬­#®¯���® 

°Z±C	������ "#g���������� 
1>?@A� 
�'��#�RC:��ê�ô®���DI�¤�I��ê�$®�Q 15cm��ÆWøù���

$�ù �̄��I ·$ò'�Å��
�ý'.®tUè¡�Æüù�ßì#®¯ºI¢���á¼

ø�ÞÅ£¤ì¥dÞì�ýDù¯ ���$ô 2005 �ÆRC:��ê�I#÷Å��
��¯ 
­b@$ô 2005¦2012 ��IRC:��ê�Itu§|+��Þ�®���$IRC:��ê�

KÛInþÞ�oIcdÆÂDý¨"øù¯ 
2>ÔÕÖ× 
� ���$ô 2005 �ÆKÛKgÅ��

�� 2̄008 �F����a®��a® 

¨£sÅ©uB�ª|$�ù'���#

���������/ÅbeE®·¸Þ

������Åú«E�Ü�+��^�

ç,EýDù¯2009 �F�ô��aÅ®

2010 �F�ô���aò¬ë­«®�

`¯�°�±«EýKÛKg�ç,Eý

'.®2010 ��²ô�sI 90%�
�¬

ë­«®�`¯�°Æü�ýtuE�¯ 
��®·¸³6ºIíÍ´µIç¶è·

��¸{é:�ª|I¹�J�òlcü

Æç,EýDù¯ 
3>	© 
� 2010 �Æô��IRC:��ê�tu!IÇ 65%����$IºÛÅ»�®ç¼��ï�¯ 
2011 �®2012 �Þtu!Å½�EýDùÅ®tu�sÅ��hEýDù��9¾¿$ItuÅÀÁ

Æì�ýDù�Þè®9¾¿IÂÃ!I½�Æüù��ÆÞ¨©��ù �̄�¬ë­«®�`¯�°

ô¦�ÆÝÄÅ4�±«
�ù��®tuÆÅ��G°fÅ9ûEýtu�ç,$RìD§B�ÊÞ

Å�ù¯ 
4>BC[DE 
� ��ItusÆô9ûEýç,$RùòI$ôìó¬ë­«®�`¯�°$I�ÇÆôh>Å�

ù¯�oô��hE��sIÈ<üìtu��IÉÊè®öÞ�®
�Æ2acÅú«E9û$Rù

tusÆËó.ÅcdÞìù �̄� 2013 �F�ôRC:��ê����#��ÌÆ øù´ÍÞø

ùÎ�Ï�#I¹�J�òÐÑ
�ý'.®-Ò·ÞEýI���$ÓátbKgI��òÉÊEý

Dó~¹Å�ù¯ 

F *>ÁÂÃ�ÄÅ�¶ËÌÍÎ¹Ï[FG/ºGH�

IJKLMN�O��P�Q[R[$STUVW¸X¾�ï[ºGH�

A&&? F? Y? ÁÂÃ³Z��[�AÃ[r[!"6\]r¾���
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²U¥³(µ¶��·¸�)SºZ»¼(µ¶2)S½¾¥¿(�nÀÁ�)S 
Â¶ÃW(�nÀÁ�)SÄ.ÅÆÇÈ£ÉÊË|Ì(ÍÎa) 

 

����¦�� � �ÆF�ý�µ¶2Ô)ËÕF�i
¶
ûnÖIµ¶2×·��ûnÖI£¶2SØÙ

ÚaSÛÜÝaSÞ¶2�G¶2�ßÝ2�$�I�y¶
ûnÖIàÝ2�$�I¦*áÆF�ýo¸

óô������	�����³p$ �wâ¦�wÆ'DýDE{������	�

KÛKgô�µ¶2ãäSåSæSÔ)·3IDE{Æ'Dý´ ·3  ç%ËÂ¹�4� �wF� ^w

��Æ�4¬¬èo �¦� �ß���òéá(ê�Æü�ýusá(Eë�ºÛ�ì¦&Æô!¬ËÂ�

¬èo ��ß���ãä·3IDE{)Ñá(9í�Iî¡�Æ'Dý��usSïð�s�ºÛ���

�	�

óôô�*�ý²U�Æü�ý��
��  aa� �ñ�Þ)Bóôôò�E���·�¸'ü(012

èi
2$���DE{ò���·¸$�!��
��	
û¸ºIóôò�ô�ÝóüìusSEëI

�ôSõöè��ó÷Å¨©��ùÅò�ø�ôùD	�û¸ºôi
¶Æüùû�Å��
��ëøÆ

óôÅò�	����°«úf¤ÄÆü.��ûg�üTF�ûgúfS£¶úf�ÔØ�üTF��ú

fìí$�Þ¶2SÛÜÝaSØÙÚaI¤Z·ïÆóôÅëøÆò�	�

KÛôµ¶2ãäSåSæSÔ)SÔ)ËÕ$��ý'.�DEÒÆDE{)ÑÆ�-IÅÈæü	ó

ôò�KýÆô�DE{Iþ��v��¸Æ'�ù��´µèÓátb��ìíÆüù)gÆ�$ìó�

�w´µÆ'�ù�����Å¬ëÆ~¹$�ù	�

�
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� � !ÏÐ	"#$��%� 
  

2010 �F� 2012 ��$I 3 �ß����æyI<�|Z��Æõõ	
�¶I
û¸ÞÂû¸

IÍ�
Æ(Ãøùi�Ç 2.5�IÞ	���
ó�IÞ�I�öF��õIÞI
ûº�
Eü-

ÞÞÆÖF�ýûÂ���øùP�x�ÚI�g�-"E�	ñÞI��ô�û�øù¶¤ÅÞI�

�Iyó$�¶��8�ýû�øùyóôìó�øBýûÂ���EýÞÂ¼Æi�øùÞD-��

���ýDù	���Òô�µw¦TwIß$����ßô�9���ì ßI 9:00¦19:00IßÆ

!"ç,E�	Þ)Ñô#^_I#K$$�ù��%ßô�����ìF��	ÞÆÖF�ýûÂ�

��øù�Ú�§&+}É§<9B�'ü(§&+}CC}9B�$��E�À�����F���

Iw'Þ �'ÞI�sÖÝ�'ü(�sÝ��ã|CIw'�'�ì��	���ÞI�
Æu(

E���Ý�s!ôâÆ9�$�)*üÆgÑ��$Ð!E�	�
Æu(E��sICC}+�I

��Æu(E�S�ô�ijICC}+�o�F�õI�sI�
,-�!.(ÆõI¬!�Ð!E

�	 

���o�$R���ô��s!I�D/ÆP��_C�éB_C�<åQ0ã_I��Æ��	

3�Þò²��'ü(J¶W1�I2�Å��EýD�	ÞI�
Æu(E���ô��sI�Rì

P��_C²���éB_C²��Ip�I�$���	 

��ôõI-»�éB_CI�g��ÆÂDý�2012 �I�æ�Â�ÆEý��øù	 

éB_CI��Òßô4wÂ3¦TwÂ3�$o�
��	>¬ñ�.I���s!'ü(3ÝÞ

�
u(!ô�ÞòÆéB_CIDEÅ��ù 30¦40¬ÉÆ��ùSwÂ3Åzò�F��	�s

ÖÝô�ûÂ���øù�sICC}+��ó
E�s=I45	Ê4�IP�Ì�45I��:+

|��6�s yI��üì�ìí$w'E�	XO�sI 1¬ñ�.���!Iz�ô 19 �	7

S�ß���z���¬!ô 55¬	*��o�¬ 2012 �4w 19¬¦�
u(¬Sw 12¬��o

�E�	o��Ý���s!ô�2010 � 18 �s�2011 � 15 �s�2012 �ô 17 �s$���	

8!�o�$R��sô��s$�I9ô����97�s�p�9��s$���	��� �s

I��ã|Cô�8!�'ü(:�o��sÞòÆ¶;Ç 24�IÂF���s'ÞÆ<�Iã|C
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_Cô!B|Þ}:(I>�$(Ã�o?øù�-Å�ùÞ`'
��	 

ñÞ$�ÚI��Å-"$R�¤ñ5@ô�9.2A�
$���	éB_CIS����Å-"$

R�z@¤ñô�12.3A$���	���2012 �Æ�
u(E�4�sIu(�I¤ñô�[B 16.1A

C1.44	³p 14.3A¦18.6A�$���	1012 �I��ÒßÂIzv¤ñô 18.6A�	����


Åu(øù�<IvD�ßïô�>¬Izv¤ñ�o�øù 14 �ÉoF�Dn�$Iß$���	

ñJ¶IéB_CÆÞ�ýÇ 2.5�Ii�ô��g�-Åv�ùv¤ñIÞRÆ�
Å��Þìù�

EgÅÀÁìFGÞ¨©���	 
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2012 � 6 w 8¬��̄ ��ô¬­�m$I 4 q9IkÀo�$���¯ìI®&QRÉ+Ëô¬­�m$

kÀøùü-Æì��IÆ
-F¯�o®¬­�mÆ'DýkÀóô¸�ò�øùIÆ
-F¯ 


µ¶9sé?�^Ó_� 

� &QRÉ+Ëô®J|�åé�vIæy®ª�9}�F�éí|}¶JK®²�Z®Âöæ�3®LM

Nm®Âök6yÆOù·¸$kÀE®­Z�kI¬­�mèÂöky$Páøù¯­Z�kI|I�ì

D·¸$ô'QR�IáÙ$�ù¯�QÇ 14.5cmÞ®CÌBÞy¼X>P�ÌÆÅ®STÅQó®s�

ôUÉ+ËÞÚ�øù¯QDSTô·
$IKgÆ!ÇEýDùÞ���ù¯&QRÉ+ËYô`·èV

I�ùÞ�
�#÷·Þøùm�UI�Ù$®J|�åé�vÆ 10�Å#÷øù	W. 1�Å�éz�

9Æ#÷�̄   

Kýþ�r[«`h 

� W[�1983 �ÆkÀ¯XôËDY�IIyIZ�I
ÆÂó��®[Ùô\êImKyF��J.E

� 5̄]I#ÝÅXR�� Ê̄^_�1999 �Æ!`IVëkl·IVÞVIûaÆ���åIÅ-"
�

�¯Q"Üãb]a�2010 �ÆÝc·I`$XR»#ÝºId�Å-"
��¯
¶a�2012 �Æe+

I+õf$gX¯ 

Kýþ���[ab 

� &QRÉ+ËI­�I#÷·ô®�v!Ih`®JiIj�®@r`$���Þ¨©��ù	Dement’ev 

& Gladkov et al 1954®del Hoyo 2005�Å®��ôÝe)Ñ$òkÀEýDù	:Uz 1973®

Knystautas1993®Ý�0z 2004�̄ LMNm$ô®�k2$òkÀøù	del Hoyo 2005�Å®40 �É

Æô!·I�`IÙÞ
�ýD�	Gore and Pyong-Oh1971�̄ Â�.LMNm$ôÝóíÍÆ¯�E�

Iôõ�yílI�Þ$ôìDü-$�ù Ý̄óíÍºI¯��æ�E�&QRÉ+Ëô�v$#÷��

�v�®?'��s	ïD�s��kÀ¸I)ÑÆmE�EýDùÞ`a
�ù¯1983 ��²I¬­�

m$IkÀ�sI��ô®­�I�vÆ'�ùkÀóôò�InoÞ]ù�ÞÅ$RùÆ
-¯ 

BC[íc 

� W[$ô 1983 �ÆkÀE�Å®õIÉ�Æ<H_Åp�Eq.û�ýD�¯��kÀr�I 1984 �

ÆôkÀÆO�ìF��Å®sé|$p�E�¯1994 �Þ 2003 �Æ_ÅkÀÒÆp�E®2010 �Æ_

ÅkÀÒÆ��E�¯
¶a$kÀE� 2012 �ÆôW[$ò 4 wÂ3F� 5 w�3�$_ 1]Åp�E

q.û��¯�Iü-Æ&QRÉ+ËI:�<�é�sÅ 30 �yíÉF�tu�tu�ìÅ�ò¬­�

mÆ��EýD�Þ���ù ­̄�I�v$I�s��Å
�v���®¬­�mºI¯��sòEvE®

¬­�m$IkÀóô¸Iò�Åç�øù�ÞÆìùÆ
-¯ 
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� �����$ô�2012 � 7 wü.�JST�°'x�¯���S�w�Iú«Æüùç�x�´µ

I`¯ðCISE (Community for Intermediation of Science Education)-ÊÞI©xð/	JSTx�

yzã{|��|åQ�`¯�° '-ÊÞ}|��u� ·¸�/��ç,EýDù	­�°ô���

�����Å-ÊÞ}|�IÂ�Þì.	~�S�g� ��01)ÑI7��s	012®��2®

i
2®�om2�Þú«E	ú«��s�� ��sÆ�ù���Sx��Sg��S¤��ìí

I´µ,ÂÅ�vøù�Þ$	�v� ��·¸³6ºIç�x�´µ�¯�ù-ÊÞ}|�	CISE

-ÊÞ��©xøù�°	 

� CISE -ÊÞ$ô�'ç�x�´µ/I��IÝÍ�uS´Ímb���v� Þú«EìÅ�`

¯EýDó!'$�ù	ÝÍ�uô���$�������Å¯�ýR�:�+��U{CÞ�u.

/�·¸���ìíÆoïù�Þ$�·¸Æ'�ùç�x�´µÆ«�ùÝÍI�u�¯�ù	́ Í

mbô�·¸I�M��uÆEìÅ���v� Å��E�£üìç�x�´µ��-'¸|��^S

åC¸í´µ/�ç,øù	�süÆô�g��I�_IÉ$����I#^_��;­���ý�

��øù�x��I��ÄÅ¤��Is���IÉ$��nI�������øùìí���I��

fè·¸���I��Äè�µÄSCwìíI�ÄÅ�XEìÅ��´Íã�¸�Z�mbøù	

2012 ��ô'#^_/�'P�/�'×Ø/�';{/ìíI´Í�mbøù}|�Ë�^^}|�Å´

Ímb�¯�ýDù	 

� CISE -ÊÞÅ©x
�ù�ÞÆü�ý���ú«Å�F�����Sx��Sg��S¤��S

�w�S¡6�ìíI´µ,ÂI��eIxûÅ����	·¸I��íÍ���
+�'ç�x�

´µ/Å·¸³6Æ~5
�ù	mb
��´Íô�·¸I,Â��>ý��´µI�S$K«
�

ùÆ�$ìó��w´µI�S$òK«ÅÒ�
�ù!'$�ù	��$�ßI,ÂÆ�¯���ý

R��ÝI�°Å�·¸´µ,Âß$�þ��Þì.�·¸´µ,ÂIK�hÆÂìÅù�ÞÅ�

CISE -ÊÞ}|�ÆÒ�
�ýDù	
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+£#^_ÞI�#I|Ö�v�ù�ÞÞE�¯��Æ®GuE�âì´Í�îïù¯«#^_ì

�E¬	<C�u�S<Cu��­#^_Éoe®¯� °#^_��� ±�I²U���� ³´U�

��� µ#^_z� �� ¶¦#�·D	ù�� ¸#^_I¹�ÂRûRº� »01)Ñ·�� �

�´Í�¼«øù °	Þ����ÊC�Þ½å��0^�í¾¿��GuE£¸{|CD|Ìê�

~ÞE�¯�0^�íç¶ô®���a �ÆÐ  � �®OÀInìí ��� ¢Æ®012RÁ!g���Â

�ÞEý���¯>�Iç¶ô �� ó��$®�É�oÆé��|Þ������¯é��|ÞF�£

¹.fô£#^_ô�ÅDDÞD-�B|&��»�Høùü-Æì���Þ£#^_Æ�øùx�

üì��ÅEE��Þ£#^_ÞI�#I|ÖÅvóì���ÞìíÅ��FÆì��§���´Í

Þ¸{|CD|Ìê�~�Þ���ÆÂ�ÃL$ÄE�EýDùI$£��â���InÆ'K«D

�Æ���ÅD$�ù¯�

�®"�$I#^_´µI���ÆÂDý#>ù§�
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