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I  ☿fi♃כ 
 

1  

 
2005 ₈ ─√╘⌐ ↕╣√ ╩ ∫≡ ↕╣√

⌐≈™≡ ─ ⌂ ⌐ ─ ╩ ⅎ√ ─ ╩ ⌐

ה ╩ ╢ ₉≤™℮ ─ ⌐⇔√⅜∫≡ ─ ─

⌐ ╦╢ ╩ ה ⌐ ∆╢√╘─ ─ ⅜ ↕╣√

⌐ ╦╢ ─℮∟ ╩─∙ↄ ─ 3 ─

╩╘↨⇔ ⌂ ⅜ ╦╣√  

2006 4 1 ⌐ ─ 3 ╩ ⇔√ ≤⇔

≡ ₈ ☿fi♃כ The Center for Academic Resources and Archives₉⅜ √⌐ ↕╣

√ ☿fi♃כ│ ⌐ ⇔ 3 │∕╣∙╣ ☿fi♃כ─

≤⇔≡ ─ ⌐№√╢↓≤≤⌂∫√ ╕√ ⌐ ─כ♃fi☿כ☺♫◦ ⌐

≤╙⌂™ 3 ⅜ √⌐ ☿fi♃כ─ ≤⇔≡ ↕╣√  

 ↓─ ⌐╟∫≡ ☿fi♃כ─ │ ⌐ ↕╣≡™√

≤ ╡╟כ♃fi☿כ☺♫◦ ─ ╩№╦∑≡ 3 3 7 ℮∟

5 4≤⌂∫√ ∕─ 2007 4 ─ ⌐╟╡ 3 3

7≤⌂∫≡™╢  

 

2  

 
 ⌐│ ─₈ ₉─ ─ ≢ ╖ ↕╣√ ↄ─ ה ─

⅜№╡ ∕╣╠─ ─ ≤⌂╡ ≤⌂∫√ ה ה ─ ⌂ ⅜№╢

│ ⌂≥≤≤╙⌐ ─ ה ╩ ⇔

─ ≤╙™℮═⅝ ⅔╟┘ ⌂≥╩ ∆╢ ─

─ ≤⇔≡ ↓╣╠─ ⌂ ה ─ ─ ⌐ ∆╢

─ ╩ ™ ⌐ ∆╢≤≤╙⌐ √⌂ ה ≤⇔≡ ≢⅝╢ ╩

∆╢ ╩ ∫≡⅝√ ⇔⅛⇔ ∕╣╠│

─ ─™∏╣╙⅜ ⅜ ↕ↄ

╩ ℮ ≢ ╩ √∑╢ ⅜ ⌐ ∫≡

™⌂⅛∫√ ∕↓≢ ⌐ ─№╢↓╣

╠ 3 ╩ ⇔≡ ─ ⱡ►Ɫ►─

─ ה ╩ ╢≤≤

╙⌐ ≤⇔≡─ ╩ ╘╢↓≤⌐╟

╡ ⌐ ≠ↄ ─ ≤⌂

╡ ─ ─ ≤⇔≡─ ╩ √∆↓≤

╩ ≤∆╢ ↕╠⌐ ₈ ⅛╣√ ₉─ ≤⇔

≡ ─ ─ ╩ ∆╢≤≤╙

⌐ ⌐ ↕╣√ ╩ ╛ ⌐

╟╡ ⇔ ⌐ ∆╢↓≤≤∆╢  

 

3.  

 
 ☿fi♃כ│ ⌐

⇔ ∕─ ≤⇔≡

╩⅔ↄ ☿fi♃כ─

∕─ ⌐ ∆╢ │

⌐⅔™≡ ה ↕╣╢ ╕√

─ ╩ ⌐ ╦∑╢√╘ ⌐ ╩ ↄ │ ─≤⅔╡≢№╢  
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4 ─  

 
 2005 4 ─ ☿fi♃כ ─☿fi♃כ≤⇔≡─ ⌐≈™≡ 2010

─ ╙ ╘⌂⅜╠ ═╢   

 

 1 ─  

 ᵑ ₈ ☿fi♃כ ₉─  

2006 4 6 ⌐ ─ ⌐≈™≡─ ╩ ™ ☿fi♃כ─

⌂ ⅔╟┘ ╩ ℮≤≤╙⌐ ─ ╩ ℮√╘ ☿fi♃כ

╩ ↄ↓≤≤⇔√ │ ☿fi♃כ

─ 1 ⅔╟┘ ⅛╠ ↕╣╢ ╕√ ☿fi♃כ

─ ─ ─√╘─ ⌐ ∆╢ ⅔╟┘┘

⌐ ∆╢ ⌐≈™≡╙ ⇔ ↓╣╠╩₈ ☿fi♃כ ₉

≤⇔≡ ╘√ 2006 7 10  

 ᵒ ─ ⅔╟┘ ⌐ ∆╢ ─  

─ ⅔╟┘ ⌐ ∆╢ ☿fi♃כ─ ╩ ∆╢√

╘⌐  2006 7 ⌐ ─ WG╩ 6 ─ ⌐╟╡ ↕∑√ ∕─ WG⌐╟

╢ ≤ ⌐╦√╢ ─ ⌐╟╢ ╩┼≡ 2007 2 ⌐ ╩ ⇔√  

☿fi♃כ│ ⅜ ∆╢ ╛

─ ה ╩ ™ ↓╣╠╩ ─ ⌐ ∆╢┌⅛╡≢⌂ↄ ∕

╣╠─ ╩ ↄ ⌐ ⇔≡ ─ ⌐ ∆╢╕≢╩ ⌐ ⇔ ╢↓

≤╩ ≤⇔≡ ↕╣√ ≢№╢ ↓─ ⌐√∟ ─ ⅔

╟┘ ⌐≈™≡ ⇔√ √⌐ ∆╢ ⌐≈™≡│ ╩ ╦∏ ↄ

┼≈⌂⅜╢◐ꜗꜞ▪Ɽ☻─ ⌐ ≠↑ 5 ≤∆╢ √∞⇔ ∕─ ─

⅔╟┘∕─ ─☿fi♃כ ┼─ ⌂≥─ ╩ ⇔ ─ ⅔╟

┘ ⌐╟╡ ≤∆╢↓≤≤⇔√ ╕√ ☿fi♃כ │∙╣∙╣─ ╩ ⅛⇔

≡ ה ─ ⌐⅔™≡ ה №╢™│ ≤⇔

≡ ≢⅝╢╙─≤⇔√  

 ᵓ ⱱכⱶⱭכ♦ה☺כ♃ⱬכ☻─ ⌐ ∆╢  

☿fi♃כ─ ─ ─ ─√╘ ⌐⅔™

≡ ⌐ ↕╣≡™√ⱱכⱶⱭכ♦ה☺כ♃ⱬכ☻─ ╩ ╘√   

  ᵔ 2010 2012 ☿fi♃כ ─  

☿fi♃כ─ ─ ╩ ℮√╘⌐ 25 1

☿fi♃כ 2013 8 7 ⌐⅔™≡ 2010 2012╕≢─ ╩

╙≤⌐ ╩ ∆╢↓≤ ⅔╟┘

3 2 2 ─ ╩ ↑ ⅜ ⌐≈™≡

╙ ∆╢↓≤≤⇔√ │⅔╟∕ ⌐╦√╡ ≤ ⌐№√╡ 2014 1

⌐ ╩ ⇔ 2013 3 6 7 ⌐ 3 ⌐

⇔ ⇔√  

   

  2 ☿fi♃כ─  

  ☿fi♃כ─ ≢№╢ ─ ⅔╟┘ ⌐⅛⅛╢ ⌐≈™

≡│ ≢№╢ 3 ⅜ ∫≡™╢  

 

 3 ─ ≤  

 ₈ ☿fi♃כ ⌐ ╦╢ ₉≤⇔≡ │ 16,000 ─ ╩

↑ ─ ╩ ☻כⱬ♃כ♦─╘√╢ ≤≤╙⌐ ∕─ ╩

ↄ ⌐ ⇔ ⌐ ∆╢√╘─ ☿fi♃כ⅜ ℮═⅝

≢№╢ ╕√ ─√╘₈ ה 3 Ⱪ▬◌כ▪♃כ♦

₉ 10,000 ה ╩ ⇔√  

 

 4 ─ ⌐ ∆╢ ה  
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☿fi♃כ⌐ ∆╢ ╠⅛כ♃fi☿כ☺♫◦ ─ 3 │

≤⇔≡ ⇔≡⅝√⅜ ∕─ │☿fi♃כ ╙ ⇔≡™

╢ ⌂ │ ─ ╡  

ה ה ה ☻כⱬ♃כ♦ ─ ה  

ה ─ ┼─  

 

 

 5 ☿fi♃כ  

 

1  

 ⅛╠  

  

  

 ┘ ⌐≈™≡ 

 ┘ ⌐≈™≡ 

 ─ ⌐≈™≡ 

  

 2015.9.11 ⌐╟╢  

 

2  

 ⅛╠  

  

  

 ☿fi♃כ ─ ⌐≈™≡ 

 ─  

 ─ ⌐≈™≡ 

 ─ ⌐≈™≡ 

ה  ╖ ┘  

 ☿fi♃כ ─ ⌐≈™≡ 

 ☿fi♃כ ─ ⌐≈™≡ 

  

 ⌐ ∆╢ ⌐≈™≡  

 ∕─  

 

 

6 ─  

 

ᵑ  

1  

     

 7    

  

 2015 ⅔╟┘ ( )⌐≈™≡ 

 2016 ( )⌐≈™≡ 

 ─ ⌐≈™≡ 

 ∕─  

 

2  

   

   

  

 2015 ה ╖⌐≈™≡ 

 2016 ⌐≈™≡ 



 4 

 ─ ⌐≈™≡ 

  

  ─ ⌐≈™≡ 

 ⌐≈™≡ 

 3 ┼─ ╖⌐≈™≡ 

 ⌐ ∆╢ ⌐≈™≡  

 3 ─ ⌐≈™≡ 

 ─ ⌐≈™≡ 

 

ᵒ  

1  

 27 9 9 10 30 11 30 

   

  

26 ┘ ⌐≈™≡ 

27 ─ ┘ ⌐≈™≡ 

⌐⅛⅛╢ ⌐≈™≡ 

─ ⌐≈™≡ 

 

2  

 28 1 13 15 00 15 15 

 2  

  

─ ⌐≈™≡ 

∕─  

 

3  

 28 2 19 13 35 14 35 

 2  

  

─ ⌐≈™≡ 

27 ─ ⌐≈™≡ 

27 ⌐≈™≡ 

28 ⌐≈™≡ 

─ ⅔╟┘ ─ ⌐≈™≡ 

∕─  

─ ⌐≈™≡ 

 

 

1   

 28 2 4 8   

 ⱷכꜟ≢─  

  

☿fi♃כ ─ ⌐≈™≡  

 

2  

 28 2 15 13 30 15 30 

  

─ ⌐ ∆╢  

ⱴ♬ꜙ▪ꜟ ─ ה ⌐ ∆╢  

─ ─ ⌐ ∆╢  
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 ᵓ  

2015 │ │ ↕╣⌂⅛∫√  

  

5  ☿fi♃כ  
 

1   

 

1  ↓─ │ ☿fi♃כ ₈☿fi♃₉כ≤™℮ ─ ┘
⌐≈™≡ ╘╢╙─≤∆╢  

 

2  ☿fi♃כ│ ₈ ₉≤™℮ ─ ≤⇔≡
─ ⌐ ∆╢ ∕─ ─ ⅜ ∆╢ ─ ┘ 8 ⌐ ∆╢ ─
⌐ ∆╢ ─ ┘⌐ ┘ ⌐ ∆╢ ╩ ™ ╙∫≡ ─
⌐ ∆╢≤≤╙⌐ ↄ ⌐ ⇔≡ ─ ⌐ ∆╢↓≤╩ ≤∆╢  

 

2  ┘  

 ┘  

3  ☿fi♃כ⌐ ─ ┘ ╩ ↄ  

  ☿fi♃כ   

   

   

   

   

   

   

  ∕─ ─  

☿fi♃כ  

4  ☿fi♃כ │ ☿fi♃כ─ ╩ ∆╢  

2 ☿fi♃כ │ ─ ─ ╩╙∫≡ ≡╢  

3 ☿fi♃כ ─ │ ─ ⌐ ≠⅝ ⅜ ℮  

4 ☿fi♃כ ─ │ 2 ≤⇔ ╩ →⌂™  

 ┘  

5  3 ⌐ ∆╢╙──╒⅛ ☿fi♃כ⌐ ┘ ╩ ↄ↓≤⅜≢⅝╢  

2 │ ☿fi♃כ─ ─℮∟ ─ ⌐≈™≡ ┘ ╩ ™ │
☿fi♃כ─ ─℮∟ ─ ⌐≈™≡ ╩ ℮  

3 │ ─ ─ ─ ╩╙∫≡ │ ─ │
╩╙∫≡ ≡╢  

4 ┘ │ 9 ⌐ ∆╢ ─ ⌐ ≠⅝ ☿fi♃כ ⅜
∆╢  

5 ┘ ─ │ 1 ≤⇔ ╩ →⌂™  

 

3   

 

6  ☿fi♃כ⌐ ≤⇔≡ ╩ ↄ  

2 │ ─ ╩ ℮  

3 ⌐ ╩ ↄ  

4 │ ─ ╩ ∆╢  

5 │ ─ ─ ╩╙∫≡ ≡╢  

6 ─ │ 9 ⌐ ∆╢ ─ ⌐ ≠⅝ ☿fi♃כ ⅜ ℮  

7 ─ │ 2 ≤⇔ ╩ →⌂™  
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7  ☿fi♃כ⌐ ≤⇔≡ ╩ ↄ  

2 │ ─ ≤⇔≡─ ╩ ∆╢ ─ ╩ ℮  

3 ⌐ ╩ ↄ  

4 │ ─ ╩ ∆╢  

5 │ ─ ─ ╩╙∫≡ ≡╢  

6 ─ │ 9 ⌐ ∆╢ ─ ⌐ ≠⅝ ☿fi♃כ ⅜ ℮  

7 ─ │ 2 ≤⇔ ╩ →⌂™  

  

8  ☿fi♃כ⌐ ≤⇔≡ ╩ ↄ  

2 │ ⌐ ∆╢ ─ ┘ ╩ ℮≤≤╙⌐ ─ ╩ ℮  

3 ⌐ ╩ ↄ  

4 │ ─ ╩ ∆╢  

5 │ ─ ─ ╩╙∫≡ ≡╢  

6 ─ │ ⌐ ∆╢ ─ ⌐ ≠⅝ ☿fi♃כ ⅜ ℮  

7 ─ │ 2 ≤⇔ ╩ →⌂™  

8 ⌐ ╩ ↄ  

4   

 

9  ☿fi♃כ⌐ ∕─ ∕─ ⌐ ∆╢ ╩ ∆╢√╘
╩ ↄ  

─  

10  │ ┘ ⌐ →╢ ╩╙∫≡ ∆╢  

 ┘  

 ▪☺▪ ☿fi♃כ ┘ ☿fi
─כ♃ │  1  

 ☿fi♃כ─ ─ ┘  

 ∕─ ⅜ ≤ ╘√   

 

11  │ ☿fi♃כ ╩╙∫≡ ≡╢  

2 │ ╩ ∆╢  

 

12  10 2 ┘ 4 ⌐ →╢ │ ☿fi♃כ ⅜ ∆╢  

 

13  10 2 ┘ 4 ⌐ →╢ ─ │ 2 ≤∆╢ √∞⇔ ─ ─
│ ─ ≤∆╢  

2 ─ │ ↕╣╢↓≤⅜≢⅝╢  

  

14  ⌐ ─ ╩ ⌐ ╦∑╢√╘ ╩ ↄ  

2 │ ╩╙∫≡ ∆╢  

5   

 

15  ☿fi♃כ─ ⌐≈™≡│ 16 151 ─
╘╢≤↓╤⌐╟╢  

 

16  ↓─ ⌐ ╘╢╙──╒⅛ ☿fi♃כ─ ┘ ⌐ ⇔ ⌂ │ ☿fi♃כ ⅜
╘╢  

 

  

1 ↓─ │ 18 4 1 ⅛╠ ∆╢  
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2 ⌐ →╢ │ ∆╢  

   10 44  

   17 94  

   12 156  

3 ↓─ ─ ⌐ ─ ⌐╟╢ ─ ─ ⌐╟╡ 18

4 1 ⌐ ⌐ ↕╣╢╙─≤⇔≡ ↕╣√ │ ↓─ ─ ⌐⅔™
≡ 6 6 ─ ⌐╟╡ ↕╣√╙─≤╖⌂∆  

4 ↓─ ─ ⌐ 2 ─ ⌐╟╢ ─ ─ ⌐╟╡ ─
⌐№╢ │ ↓─ ─ ⌐⅔™≡ 7 3 ⌐ ╘╢ ≤⌂∫√╙─≤╖⌂⇔ ∕─

│ 7 ─ ⌐⅛⅛╦╠∏ 18 11 5 ╕≢≤∆╢ ↓─ ⌐⅔™≡
─ ─ ┘ ⌐≈™≡│ 5 ┘ 6 ─ │ ⇔⌂™  

5 ↓─ ─ ─ ⌐ ↕╣╢ ─ │ 7 7 ─ ⌐⅛⅛╦╠
∏ 20 3 31 ╕≢≤∆╢  

6 ↓─ ─ ⌐ 2 ─ ⌐╟╢ ─ ─ ⌐╟╡ ─
⌐№╢ │ ↓─ ─ ⌐⅔™≡ 8 6 ─ ⌐╟╡ ≤⌂∫√╙─≤╖⌂∆  

18 4 1 19 2 20  

 
6  ☿fi♃כ  

 
☿fi♃כ  

    ☿fi♃כ       

                        

                   

                                

                              

                

                             

                           

                               

                 

                  

                   

                   

                    

               

                 

                

                        

                           

                        

                        ₁  

                        

                 

                          

                      

              

       ▪☺▪ ☿fi♃כ            

ה                 

       ☿fi♃כ        

   ☿fi♃כ           

     ☿fi♃כ       

       ☿fi♃₁    כ   
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       ☿fi♃כ      

       ☿fi♃כ      

       ☿fi♃כ      

 

 

ה                     

               

                  

ה        

  ▪☺▪ ☿fi♃כ       

                

              

  ☿fi♃כ        

  ☿fi♃כ       

  ☿fi♃₁   כ   

  ☿fi♃כ     

  ☿fi♃כ     

  ☿fi♃כ    №∏╖ 

  ☿fi♃כ      

 

 

   

      

   ₁   

     

    

  №∏╖ 

     

       

    

        

Ɽכ♩     

Ɽכ♩     

Ɽכ♩     

Ɽכ♩     

 

 

 

        Ɫ▬ꜟהכꜜ► 2016 2 3  

 

 

    

    

    

     

     

    

   

    

    

    

    

    

▪☺▪ ☿fi♃כ    

        

 

 
         

       

       

        

     ₁  
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ⱨ▼꜡כ       

        

       

       

       

           

 

 

ה        

     

     

  

     

ה       

                   ( ה ) 

    ☿fi♃כ  

    ☿fi♃כ  

    ☿fi♃כ  

 

 

ה     

        

   

          

           

           

      β  

 ♩▬Ᵽꜟ▪ה  

        

        

        

       

       

  

ה       

            

ה        

ה        

ה       
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ה                 

         

         

           

         

  ◐ꜗfiⱤ☻       

  ☿fi♃כ       

    ☿fi♃כ     

  ☿fi♃כ       

  ☿fi♃כ       

 
 

   

   

     

     

   

    

    

   

   

  

 ₁ ⅝╖↓ 

  

 

 

      

      

     

        

      

      

      

       

       

       

ה     

 

 

    

    

      

◦☻♥ⱶ    
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II  
 

1  

1  

 │ ≤⇔≡ ─ ─ ≢ ↕╣≡⅝√ 240 ╩↓ⅎ╢

╩ ⇔≡™╢ 1965 4 16 ↓╣╠─ ╩ ⌐ ∆╢↓≤╩

≤⇔≡ ╩ ≤∆╢ ⅜ ↕╣√ 6 1

─ ⌐ ∆╢ ─ ─ ─√╘ ⅜ ↕╣ ─

╩ ◐ꜗfiⱤ☻ ≤∆╢↓≤⅜ ↕╣√ 1974 7

1 ─ ╩ ⇔≡™√ ◐ꜗfiⱤ☻

─ ⌐ ⇔ ⅜ ↕╣√  

 1994 ⌐⅔™≡ ─ ⅜ ↕╣ 1995 10 3 ⌐ ⇔

√ │ ─ ╩ ⇔ ╩ ∫≡™╢  

 1996 6 11 ─╙≤⌐₈ ₉⅜

↕╣ ─ ╩ ╗ ⌐≈™≡ ⅜⅔↓⌂╦╣√ 1998 4 9

─ ⅜ ↕╣ 8 2 3 2

1 ≤ 1 ה 1 ─ ≢ ⇔√ ∕─ 2004

4 ─ ─ ─ ⌐≤╙⌂™ │ 1 ≤⌂∫√  

2006 4 ⅜ ∆╢ ה ─ ⌐ ∆╢ ⅔╟┘ ─

⌐ ∆╢ ─ √⌂ ─ ─ ╛ ⅔╟┘ ⌐

∆╢ ╩ ⌐ ⅎ╢ ╩≈ↄ╢√╘⌐ ⅔╟┘ ─ 3 ⅜

⇔ ☿fi♃כ╩ ↕∑ │ ☿fi♃כ─ ≤⇔≡

≠↑╠╣√ ↓─ ≤ ─כ♃fi☿כ☺♫◦ ⌐≤╙⌂™ √⌐

3 ⅜☿fi♃כ─ ≤⇔≡ ↕╣ ∕─℮∟ 1 ⅜ ≤⌂∫√ ∕─

─ │ 1 3 2 1 ≢№╢  

│ ⌐≈™≡ ⌐╙≤≠⅝ ╩ ∫≡⅝√⅜ 2007 ─

100 ╩ ⌐ 50 ╩ ≤⇔≡ ∆╢ ⅜ 2004 4

⌐ ↕╣√ ⇔⅛⇔⌂⅜╠ ╙ ⌐ ╠∏ ⌐≈™≡│

╩ ⇔≡ ⇔ ⌐ ∫≡™╢  

╕√↓─ ╩ ⇔≡─ ─╒⅛ ⌐ כⱬ♃כ♦╢∆

☻ ⌂≥─ ה ╛ ⌂≥─ ╩

∫≡⅝√ ↕╠⌐ ╩ ⇔≡─ ה ₈ ─∆═≡₉◦ꜞ

☼כ I XIII ╩ ⇔ ⇔≡⅝√  

 

2  

│ ה ה ⌂≥≤≤╙⌐ ─ ╩ ⇔ ∕─

≤╙™℮═⅝ ה ה ⅔╟┘ ⌂≥╩ ∆╢ ─

▪◌♦Ⱶ♇◒כ◘הⱦ☻ ─ ⌂ ≤⇔≡ ↓╣╠─ ⌂ ╩ ה ⇔ ♦

♃ⱬ ☻ ╩ ╡ √⌂ ≤⇔≡ ≤ ⌐ ≢⅝╢ ╩ ∆╢√╘─

≢№╢ ╕√ √⌂ ה ─ ה ⌐≈≤╘ ה ⌐ ≠ↄ ─

≤⌂╡ ─ ─ ≤⇔≡─ ╩ √∆  

│ ⌂≥≤─ ╩ ╡ ₈ ₉⌐≈™≡─

╩ ℮ ≤⇔≡ ∆╢≤≤╙⌐ ─ כ▫♥▫♥ⱨ≢№╢↓≤─▪▬♦fi♇♃☻ה

╩ ⇔ ─ ≤⇔≡ ⌐ ╩╘↨∆ ─ ╩ ⅎ╢ ≤⌂╢ ╕√

╛ ─₈ ™─ ₉≤⌂╢↓≤╩ ∆ ↕╠⌐ ₈ ⅛╣√ ₉─ ≤⇔≡

100 ─ ─ ╛ ⅔↓⌂╦╣≡™╢ ╩ ∆╢≤≤╙⌐ ↕╣√ ╩

╛▬fi♃כⱠ♇♩ ⌐╟╡ ⇔ ⌐ ∆╢  

 

3  

 │ ⅜∕─ ╩ ∂≡ ⇔≡⅝√ ─ ה

☻כⱬ♃כ♦ ∕╣╠─ ≤⇔≡─ ⅔╟┘ ┼─ ⌐≈≤╘╢ ⌐│
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─ ╩ ⇔ ∆╢  

ᵑ ─ ─ ה ה ⌐ ╦╢ ╩ ⇔ ─ ⌐

↕╣≡™╢ ╩ ה ה ∆╢≤≤╙⌐ ↓╣╠╩ ─

╛ ─ ה ─ ≤⇔≡ ≢⅝╢ ╩ ╢  

ᵒ √⌂ ─ ה ⌐≈≤╘╢≤≤╙⌐ ⌐ ≠ↄ ─ ≤⌂

╢↓≤╩╘↨∆ ╕√ ╩☻כⱬ♃כ♦─ ⇔≡ ⌐ ╩ ⇔ ⅛≈

⌐♃כ♦⌂ ≠ↄ √⌂ ╩ ℮  

ᵓ ◑ꜗꜝꜞכ ה ה ה ⌂≥╩ ⇔ ∆╢≤≤╙⌐ ▬fi♃כⱠ

─☺כⱶⱭכⱱה♩♇ ⌂≥╩ ™ ─ ─ ╛ ⅜ ∆

╢ ╩ ∆╢ ╕√ ─כ♃꜠☻כꜙ♬ה ה

ה ⌂≥─ ╩ ™ ₈ ⅛╣√ ₉─ ≤⇔≡ ─ ┼─ ╩

╡ ה ⌐ ∆╢  

 

4 ≤  

 │ ⅔╟┘ ⅛╠ ↕╣╢ │

☿fi♃כ─ ≤⇔≡ ☿fi♃כ ─ ⌐╟╢ ⌐ ™ ╩

℮ ─ ⌐≈™≡│ ⅜ ∆╢  

 ⌐│ 2 3 2 ⅔╟┘ 1 ⅜ ↕╣≡™╢

─ │ ⅛╠⌂╢ ⅜ ∆╢ ╕√ ∆

╢ ─ ╩☿fi♃כ⌐ ⅝ ↓╣╠≤≤╙⌐ ╛ⱴכ♥ ↔≤─ ╩ⱪכꜟ◓

⇔ ⌐ ≠ↄ ╩ ℮ ─ ─ ─ ⅛╠⌂╢

─ │ ⅛╠⌂╢ ─ ╩ ≡ ╩ ∆╢  

 │ ⅔╟┘Ɽכ♩ ⅛╠ ↕╣ ─

⌂ ╩ ╢√╘─ ⅔╟┘ ☻כⱬ♃כ♦─ ⌂≥╩ ∆╢  

   

5  

ᵑ  

 ╩ ⇔≡ ⇔≡™╢ ─ │ 1,747m2≢

℮∟ 742 m2 498 m2≢№╢ ⌐│⅔╟∕ 600,000 ─

⅔╟┘ ⅜ ↕╣≡™╢ ≤ ─ ╩

⅝ ⇔≡™╢  

ᵒ  

      ─ ⅔╟┘ ─ ─

│ ⅛╠ ⇔√☻Ɑכ☻⌐ ה ↕╣≡™╢ ∕╣╠─ │ ─≤⅔╡≢№

╢  

    

ה  5,000   50 m2 

 

 200 150  A 205

⅔╟┘206 

48m2 

 

ה ה

 

28,500  

 ⱪ꜠ⱢⱩ  

260m2 

 

 150  

5,000  

ⱪ꜠ⱢⱩ

 

54m2 

 

      33,700 + 

300 +

5,000  

 612 m2 

 

 (6)  

  

        12,564,686 

 

         1,939,995 

         2,271,780 
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∕─  

╟╡             0                    

          1,000,000 

         9,200,000 

 

 

 

 

 

           31,764,686 

         1,963,440 

             175,769 

            580,327 

ה                 799,959 

                    987,060 

                    3,761,668 

                      280,213 

              9,200,000 

               10,000,000 

                    31,960,211 

 

2  

 
1 ☻כⱬ♃כ♦ה  

│ ⌐ ↕╣≡™╢ ,

⌂≥ ─ 60 ≤ ◌ ─ ☻Ɑכ☻⌐ ↕╣≡™╢ 15

─ ─☻כⱬ♃כ♦ ╩ ╗ ⌐ ╦╢

─ ╩ ⇔√

∕╣╠─ │ ─ ╡≢№╢  

 

ᵑ ≤  

─  

 ◐ꜗfiⱤ☻─ ⌐≈™≡│ ☿fi♃כ ─ ─√╘⌐

☻Ɑכ☻≤⇔≡ ⇔≡™√⅜ ─ ⌐ ™ 2014 8 21 ⌐ ◐ꜗfiⱤ☻ ─

⌐ ⇔≡™√ ה ה ╩ ⇔ ╡⌐

≢⅝╢╟℮⌐⌂∫√  

 

─  

⌐ ↕╣≡™╢ ─ ה ─℮∟ 400 ╩

◗ꜟⱨ ◒ꜝⱩⱢ►☻ ─ ⌐ ⇔√ ↓╣⌐╟╡ ⌂™⇔ ↑ ╣

─ ╩ ⇔√  

 

ᵒ ─ ה 111508 111700─ ⅔╟┘

│ ●ꜝ☻ │  

1.  ─ 27  

2. ─ ⌐╕≈╦╢  

3. ꜡◦▪ 11  

4. ⅔╟┘ 2  

 

─ ⅛╠─  

1. 22  

2. 2  

3. 3  

4. 1  

5. 1  

6. 1  

7. 3  

33 2015.4.1₩2016.2.22  

 

ᵓ ♦כ♃ⱬכ☻  

┘ ה ♃כ♦  

─ ╩ ⌐☻כⱬ♃כ♦ ╖ ╪∞  

─ ה  
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⌐ ↕╣≡™╢ ─ ה ─ ╩ ╘√

1200 ⌐≈™≡   

 

ᵔ ♦כ♃ⱬכ☻  

☻כⱬ♃כ♦ ה   

2013 9 ⌐ ╩ ⇔√ ה ≡™≈⌐☻כⱬ♃כ♦─

⅔╟┘ ╩ ╘≡™╢  

3D ה ☻כⱬ♃כ♦  

≤ ⇔ ⌐≈™≡ 3D♦☺♃ꜟ ╩ ♃כ♦⇔

ⱬכ☻ ╩ ╘√  

D ה ☻כⱬ♃כ♦  

≤ ⇔⁸ ◖꜠◒◦ꜛfi─♦כ♃ⱬכ☻ ╩ ╘√⁹ 

 

2  

 

NPO ה natural science ₈◘▬◄fi☻ה♦▬ 2015₉≤─ ≢ 7 19 ─ ╩

⇔√  

NPO ה Ⱶ◒꜡Ⱡ◦▪ ┼™ⱪ꜡◓ꜝⱶ≢,Ⱶ◒꜡Ⱡ◦▪ ה ☿fi♃כ

⅜ ⇔√ 7 22  

≢כ▪♠☻fiⱤꜗ◐ ה ₈╖∟─ↄ ₉⅜ ╩ ∫√ 7 23  

₈ ה inכ▪♠▫♦♃☻ ₉ 7 25  

☻ⱪfi◐ꜗfiⱤכ○ ה 7 29₩30 ─ ╩ ⇔√  

─√┌⇔ ה ₈ ╘←╡₉⅜ ⇔√  

10 ה 3 ─ ╩ ⇔√  

10 כ♦◓ⱶ◌Ⱶfiכⱱ ה 31 ─ ╩ ⇔√  

╩כꜞꜝfiⱪ♃☻ ה ⇔ ⇔√  

ⱶ▪☺כꜙⱵ ה Ᵽ♇♅─ ╩ ⇔√  

ה ה 2015 4 ₩2016 1 13,151

9,230 2,876 Ɽ☻ⱳכ♩ 1,045  

 
 

 

    
       

        

              

7,812 1,468 79 77 2,930 2,920 10,821 4,465 15,286 

 

 

     

 
        

      

1,171,800 119,200 28,560 1,380 1,258,540 

 

ᵑ Ⱶ♬  

 ₈ ה   ─ ─┤╢↕≤₉ 

 

ᵒ ה ה  

ה in ₈ ─ ─◌♃♅ ⅛↕≤ ⇔↕₉ 

ⱨ꜡fi♥▫▪ ≤  

ה 2016 ⌐ ↕╣≡™╢ ₈ EARTH2016₉≢─ כ▪
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♥▫☻♩ ⌐╟╢ ╩ ™√ ─ⱪ꜠ ≤⇔≡  

 

2015 11 3 420  

 

ה ה  

₈ Ⱪ▬◌כ▪ №─ ╩ ╣⌂™√╘⌐ ₉ 

ה  

2 24 3 4 ⌐₈3 ≢╖╢ ─ ₉≢3 ♦☺♃ꜟ MR 

NHKⱷ♦▫▪♥◒ⱡ꜡☺כ ─3D ╩  

2 29 ╩  

₈ ⌐⅔↑╢ ה ─ ₉ 

 

₈ ⅛╠─ ⌐ ™ ╩ ╢ ₉ 

 

2016 2 16 3 11  

╕⇔ↄ┤ה ⱪ꜡☺▼◒♩ ₈ ╩ ⅎ╢ ●꜠◐⅛╠ ┼₉ 

┤ↄ⇔╕ ⱪ꜡☺▼◒♩ ☿fi♃כ

ꜟⱣכ꜡◓ ♩♇ⱪꜞכ♄כ ⱪ꜡◓ꜝⱶ 

3D ♦☺♃ꜟ Ⱪ▬◌כ▪  

3 19 ◦fiⱳ☺►ⱶ₈ ╩ ⅎ╢ ╩ ⅎ╢√╘⌐ ₉  

2016 2 11 3 21  

ה ◦fiⱳ☺►ⱶ₈ ⌐ ┼ ⅛╠ 5 ₉ 

 

◐ꜗfiⱤ☻ 2016 3 8  

─ 3D ♦⸗fi☻♩꜠כ◦ꜛfi╩  

ה ╖╠™ⱪ꜡☺▼◒♩꜠◒♅ꜗ₈כ ≤ ─ ⌐ ╗₉ 

ⱪ꜡☺▼◒♩≤ ⇔≡  

◐ꜗfiⱤ☻ 2 2016 3 19  

ה 

☿fi♃כ  

ה 25   

 ₈ ╩ ℮ ≥╙√∟─√╘⌐ ⌐ ↕╣╢╙─ ₉ 

 

─ 3D ♦⸗fi☻♩꜠כ◦ꜛfi╩  

◐ꜗfiⱤ☻ 2015 8 22 23  

 

ᵔ Ⱶꜙכ☺▪ⱶ▪ꜝ▬▪fi☻ SMMA ─  

↓╪╤≤≢⌂╪╖SMMA◒꜡☻▬ⱬfi♩₈ ה ⅝╙─ in ─ ₉

≤ ─ Ⱶꜙכ☺▪ⱶ⌐╟╢ 2015 9 27ה26  

─┼☻כⱶꜚ♬Ᵽ▪☺כꜙSMMAⱵ ה  

15 ⅜ ∆╢ ─ Ⱶꜙכ☺▪ⱶꜚ♬Ᵽכ☻⌐ ╖∟─ↄ ≤≤╙⌐

─♩ⱬfi▬≥◒כ♩ ᵑ₈◦fi♦꜠ꜝ─ ●ꜝ☻─ ה ─ ₉ᵒ

₈Ⱶꜙכ☺▪ⱶ─≤∫≡⅔⅝─ ℮↔ↄ ₉, ─ ₈ ⅝╙──┤⇔⅞⌐┤╣≡╖╟

℮₉ ℮╖─ ה ≤─◖ꜝⱲ ─ ₈╖∟─ↄ ─

╡ ╖₉  

∑╪∞™ⱷ♦▫▪♥כ◒ F○כⱪfi☻◒◄▪  

2015 12 18 19 2,548  

 2015▬♦ה☻fi◄▬◘ ה

7 19 9:00 16:00 ⅔╟┘╖∟─ↄ  

╖∟─ↄ ₈ ─ ∫≡≥╪⌂≤↓?

∫≡ ╓℮! ╡ ₉  

◘▬◄fi☻♦▬AWARD2015 7 24 ╖∟─ↄ  

http://sagpj25.umin.jp/
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─ 8,661  

↓∆╠╦₈ ה ₉ 9 23 ⌐ ≤⇔≡ ⇔√  

─ ה ⌐ ≤⇔≡ ⇔√  

╡╟⌐ ה ⇔√ ₈ ₉─ ⌐ ⇔√  

⅝╦™ ה ≢ ↕╣√₈ ─ ╡ ∟≤ ה ─ ₉[ ]

≤↓╣⅛╠ ה  ⌐≡ D ♦☺♃ꜟ

Ⱪ▬◌כ▪ ♃כ♦⌐ ⅔╟┘ ╩ ∫√ 2016 3 9 14  
 

ה .3 ה ─  

 
│ ה ╩№≈⅛℮ ה ─ ≤⇔≡ ≤ ╩ ╡

ה ה ⌐ ∆╢ ⌂ ─ ╩╘↨⇔≡™╢ ⌂ ─ ─ ≤⇔≡

─ ⌂╠┘⌐∕╣╩№≈⅛℮ ─ ≤ ─ ≤⇔≡ ™ ≤ ™

╩╙∟ ─№╢ ─ ╩╘↨⇔≡™╢ │ ≢⅔↓⌂╦╣╢

⌂╠┘⌐ ╩ ≤⇔≡ ∆╢√╘⌐ ⌐╦√╢ ╩

─⅛√∟≢ ⇔ ≤⇔≡─ ™ ─ ⌐ ∆╢ ─ ≤⇔≡─

⌐ ↕╣≡™╢ ⌂≥╩ ⇔≡ ⌐⅔↑╢ ─ ⌐┤╣↕∑╢

╛ ╩ ⇔ ─ ─ ╩ ∫≡™╢ ╕√ ─ ─

╙ ⌂℮ ╕√ │∕╣∙╣─ ⌐ ∂≡ ∆╢ ה ─ ⌐

√∏↕╦∫≡™╢  

    

1 ┼─  

2 3 2 │ ╛ ≢─

⌐ ⇔ ⌐ ⇔≡™╢  

 

ᵑ ┼─ ═ ╙ 1◖ⱴ≤⇔≡ ℮  

   

  
 

ה

 
 

ה

 
 

ה

 

1 0 10 8 6 6 1 32 

 
ᵒ  

 

  

  
 

  
 

4 0 10 29 1 1 1 

 

2 ה ≤─ ה  ≢─ ─  

─ │ ─ ╛ ה ─

⅔╟┘ ≢─ ─ ≤⇔≡ ╕√ ─ ∕─ ─ ─ ≤⇔

≡ ↕╣≡™╢  

 

ᵑ ≤─ ה  ≢─ ─  
  

 
≢─

 

ה ≢

─  

 

 

∕ ─

 

 

 

  

 

    

2015

 

4 2 0 0 0 ─ ─♄▬♫Ⱶ◒☻

II ─
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ᵒ ─ ה ≢─ ─  

 

 
ꜚⱪfiכ○

♬Ᵽכ◦♥

▫ 

 

 

ה

 

 

 

 

 

∕─

 

  

 

( ═

) 

2 

(1,612) 

1 

(31) 

9 

(385) 

32 

(639) 

21 

(464) 

13 

(279) 

78 

(3,410) 

  
 

 

   

  

 

ᵒ  

▪◦NPO Ⱶ◒꜡Ⱡ ה ┼™ⱪ꜡◓ꜝⱶ≢,Ⱶ◒꜡Ⱡ◦▪ ה ☿

fi♃כ ⅜ ⇔√ 7 22  

≢כ▪♠☻fiⱤꜗ◐ ה ₈╖∟─ↄ ₉⅜ ╩ ∫√ 7 23  

₈ ה in ₉כ▪♠▫♦♃☻ 7 25 

 

☻ⱪfi◐ꜗfiⱤכ○ ה 7 29₩30 ─ ╩ ⇔√  

─√┌⇔ ה ₈ ╘←╡₉⅜ ⇔√  

─ 3 10 ה ╩ ⇔√  

כ♦◓ⱶ◌Ⱶfiכⱱ ה 10 31 ─ ╩ ⇔√  

╩כꜞꜝfiⱪ♃☻ ה ⇔ ⇔√  

ⱶ▪☺כꜙⱵ ה Ᵽ♇♅─ ╩ ⇔√  

 ⌐⅔™≡MR ⌐╟╢ ─ 3 ♦⸗fi☻♩꜠כ◦ꜛfi╩ 12 

⇔√ 2015 5 14 2015 5 

21 2015 6 3 ↑☻♃♦

כ▪♠כ▫ 2015 7 25 2015 8 17 

╒⅛ 2015 8 25 2015 9 15 

2015 9 18 2015 12 24 

⅔╟┘ ╒⅛ 2015 12 25 ™╦⅝ ╒⅛

2016 1 25 ─  

 

3 ∕─  

⅔╟┘ ─ ─√╘⌐ ─ⱱכⱶⱭכ

☺╩ ה ∆╢≤≤╙⌐ כ♃꜠☻כꜙ♬ ─ ≤ ⅔╟┘ ┼─

╩ ⌐ ™ ─ ⌐≈≤╘≡™╢  

 

ᵑ ⱱכⱶⱭכ☺ 

☺כⱶⱭכⱱ ה 6  

☺כⱶⱭכⱱ ה  145211 2015 4 12  

☻☿◒▪☻כⱬ♃כ♦ ה 2015 4 2016 1 165,351 ♩♇ⱪⱭ

☺כ 105,057 ♦☺♃ꜟ 12,355 ♅ⱬ♇♩ 5,432 936 4,559 

7,590 3,184 9,816 873 15,549  

 

ᵒ ♬ꜙ₈כ♃꜠☻כOmnividens₉ ○ⱶ♬fl▫♦fi☻ ─  
No.48 ה 2015 7 3  ▪fi▬fi♥fi♦▫♪כꜗ☺ה♬

Ⱶ♁♬▪fi☻ כ ≤ ḣ ─ ה ה

─ⱶ▪☺כꜙⱵה≈↕™№↔ ╩ ↄ ה ─ ḣ ♦כ♃ⱬכ☻ ╒⅛  

No.49 ה 2016 3 ≢ ↕╣√Γ ─ Δ│╦⅜ ─

Thylacocephala ה ה 3 ─ ⇔↕⅜╦⅛╢꞉כ



 18 

◒◦ꜛ♇ⱪ╩ ה≡⇔ ─ ⌐ ↕╣√ ─ ╒⅛  

No.50 ה 2015 11 50  └╠ↄ⁸≈⌂⅜╢⁸ ה ᵑ₪

┘╩∑╪≤╛ ╣↑╗€  3D ◖fiⱧꜙכ♥▫fi◓≤Ⱶꜙכ☺▪ⱶ ה ᵒ₪Ᵽ▬○Ⱶ

ⱷ♥▫◒☻≤ €  Mining the past for the future ה ᵓ₪MR ⅜≈⌂→╢

≤ ה₁€ ᵔ₪ ⌐ ⌂↕™∟ה€∆╕™≡⇔ ─ ₈╖╪⌂

≢≥╤╪↓  ⅝╙─  in ─ 2₉╩ ה√⇔╕⇔ in 

₈ ─ ─◌♃♅ ⅛↕≤ ⇔↕₉╩ ⇔╕⇔√╒⅛  

 

4  ─  
 

  │ ≤⇔≡─ √⌂ ─ ה ⌐≈≤╘╢≤≤╙⌐

⌐╙≤≠ↄ ─ ≤⌂╢↓≤╩╘↨⇔≡™╢ ╕√ ☻כⱬ♃כ♦─

╩ ⇔≡ ⌐ ╩ ⇔ ⅛≈ ↄ≠≥╙⌐♃כ♦⌂ √⌂ ╩ ℮ ∕─ ⌂

│ ─ ╡  

─ ה ⌂ ╩ ⌐ ⇔ ↓╣╠╩ ─ ⅜

≤⇔≡ ⌐ ≢⅝╢ ╩ ╢  

─ ה ה ⌐╟╢ ⅔╟┘ ╩ ⇔√ ╩

∆╢  

ה ה ⌐╙≤≠ↄ ╩ ⇔ ─↕╠⌂╢ ╩ ╢√╘

─ ╩ ∏╢  

⌂ ה ─ ⌂ ⌐╙≤≠ↄ₈⅛√∟₉─ ╩ ⌐ ∆╢  

 
1 ┘  

ה 18 ה 10 ┼─ 2015 6 25 26  

ⱳ☻♃כ ₈ ⌐⅔↑╢ ⱳ▬fi♩◒

Ⱪ▬◌כ▪♪►ꜝ ₉  

J-DESC ה ◖fi♁כ◦▪ⱶ ꜟכ◒☻▪◖ ╩☻כ◖ 2015 8 6 

⅛╠8 8 ─ ≢ ⇔√ J-DESC ⅔╟┘ ≤─  

─ ה ≤⇔≡ ⌐ ╦╢ 2015 5  

─ ה ⌐╟╡ ─ ≤ ─ ─ D 

╩ ⇔√ 2015 6 10  

  ה
2 15 196 ╩ 2016 3 28  

1. Bandoceras, a new Late Silurian genus of orthocerid cephalopod from the HitoeganAIZUMI 

2. A catalogue of name-bearing type specimens of fossil Bivalvia (Mollusca) deposited in the Tohoku 

Univee Formation, GifuPrefecture, Central Japan. SHUJI NIKO 

3. Trematoceras hikichii sp. nov., an Early Triassic orthocerid cephalopod from the Osawa Formation, 

Miyagi Prefecture, Northeast Japan. SHUJI NIKO, MASAYUKI EHIRO and YUKIHIRO TAK 

4. rsity Museum. SHINôICHI SATO, TOMOKI CHIBA, TAKAKI YAMANAKA, JUN NEMOTO, 
MASANORI SHIMAMOTO and TAKASHI MATSUBARA 

5. Nicaniella (Trautscholdia) nagaoi, a new replacement name for Astarte minor Nagao, 1934, non 

Astarte sulcata var. minor Jeffreys, 1864 [ñ1863ò] (Mollusca: Bivalvia: Astartidae). TAKASHI 

MATSUBARA 

6. ⌐ ∆╢ ה ─

 

Standard use-wear chart of TUMRT(2):Microflaking (2). KAORU AKOSHIMA, HYEWON HONG 

 

3 ♦☺♃ꜟ ⱴ▬◒꜡♩⸗◓ꜝⱨ☿fi♃כ 

≤⇔≡ ┘ ≤ ⇔ ─

⅔╟┘ ה ה ה ה ה ⌂≥

⌐ ⅎ ⌂≥ ≡™≈⌐ⱴכ♥⌂ ╩ ⇔√ ╕√ ≤─

⌐╟╢ CT ╩ ╘√╒⅛ ה I

⌂≥ ⌐ ⌐ ⇔√  
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112  

120  

14  

ⱴ►☻ 2  

2  

⸗♦ꜟ 40  

 

148  

ה 10  

▪ꜞ 10  

◘fi◗ⱳꜞⱪ22  

●Ⱳfi 10  

◘fi◗40  

ה 14  

104  

 

ﬞ  

27  

 

4 ─ ⌐ ∆╢ ה  
⌐ ∆╢ ╠⅛כ♃fi☿כ☺♫◦ ─ │ ≤⇔≡

⇔≡⅝√⅜ ∕─ │☿fi♃כ ╙ ⇔≡™╢ ⅜ ∫√

│ ─ ╡  

≢ ה ↕╣√♪▬♠ ◌fi♩ W. Windelband ─ ⱡכ♩

2015 5 12 2016 1 11 12  

  4 2015 ה

─┼ ה ≤ 2015 4  

◒ꜟⱬכ♃☻Ⱶꜙfi ה ─ ⌐⅛⅛╢ 2015 4  

  5 2015 ה

ₐ ה ₑ Ɽ♬♇♠▫ ◄♪꞉כ☼ ♩▪כꜚ 2015 6 

 

₈ ה ─ ₉ 2015 10  

₈ ה ╟╡ ↕╣√2 ─ ₉ 3 

2016 3  

₈ ה 100  ⅜ ⇔√ ─ ₉

2016 3  

  ה

5 ┘ ⌐╟╢  

  2 3 2 │ ∕╣∙╣─ ⌐⅔™

≡ ≤⇔≡ ⌐

╦∫≡™╢ ╕√ ≢─ ⌐╙≤≠⅝ ⌐ ∆╢ ╩ ™ ⌐⅔™

≡ ⌐ ∆╢≤≤╙⌐ ∕─ ╩ ⌐ ה ⇔ ─ ⌐

⇔≡™╢ ╕√ ╛ ≤⇔≡ ∆╢ ⌐ ⇔≡

™╢ ↓╣╠─ ╩ ∆╢√╘⌐ ╛ ה ─ ⌐

⌐ ⇔≡™╢  

 

ᵑ ∕─ ╗  

╗  

 

∕─  

    

№╡ ⌂⇔  

2 14 1 15 5 0 20 

 
ᵒ ╗  
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0 4 4 0 45 45 49 

 

ᵓ ┼─ ה  

┼─  ( )  

5 3 8 

 
ᵔ ה ה  

 

 

 

 
◦ה 

fiⱳ☺►ⱶ─

 

7  5  12  10  3  

 

ᵕ  

 

  

A B C   

        

1 

(3,600) 

1 

(2,700) 

1 

(700) 

2 

(2,753) 

2 

(550) 

0 

 

4 

(9,053) 

2 

(1,250) 

 

ה ( )  

ה    

4 

(7,439) 

 4 

(7,439) 

 

  

 

ᵖ ─  

 ⌐ ╩ ⇔ ⌐ ∆╢ ╛ ≤─

╩ ∫≡™╢ ─ ≤∕─ │ⱴכ♥ ─≤⅔╡≢№╢  

Ɫ▬ꜟהכꜜ► 2016 2 3  

≤ ─ ─ ⌐ ∆╢ ╩ ∫√  

 

ᵗ ≤─ ה  

≥ ה ⇔ ⌐⅔™≡ Ⱶꜙכ☺▪ⱶ ≤⇔≡

⅔╟┘ ╩ ⇔√  
≥ ה ⇔ ה ◖꜠◒◦ꜛfi─ ╩ ╘√  

 

ᵘ ≤─  

  ה

  ה

  ה

  ה

  SMMA ה

כ◑ꜟⱠ◄ ה ≢─ ┼─  

≥  10-12 7 2015 ה ─ ╩ ⇔√  

≥  8 7 1 2016 ה ─ ╩ ⇔√  

fiꜛ◦כⱡⱬ▬ ה ⱪ꜡◓ꜝⱶ SIP ─☺Ɽfi

◓ ┼─  
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5 ∕─ ⌐ ∆╢  
 

 │ ─ ╛ ─ ⌐≈™≡╙ ≤⇔≡

⇔≡™╢  

כ☺♫◦ ה ◦☻♥ⱶ  

♃fi☿ ה  

☻fiⱤꜗ◐ ה  

fiⱤ☻WGꜗ◐ ה  

  ה

  100 ה

  ה

  ה

  ה

  ה

 

6 כꜙ◐☻꜠ ─  

│ ⅛╠ Ⱶꜙכ☺▪ⱶ ≤ Ⱪ▬◌כ▪ ⌐ ╩ ™√

╩ ⇔≡™╢ │ ─ ╩ ⇔√  

ᵑ Ⱶꜙכ☺▪ⱶ  

─ ה ⌐ ≤⇔≡ ⇔√  

╡╟⌐ ה ⇔√ ─ ⌐ ⇔√  

ⱶ▪☺כꜙⱵ ה ≤⇔≡ ₈╦╠∆↓ ₉ 9 23 ⌐

⇔√   
 

ᵒ ה 3 ⱳ▬fi♩◒ꜝ►♪♦כ▪♃כ◌▬Ⱪ  

╢╟⌐ ה ≤╖∟─ↄ ─ ⌐╟╡ ─ ─3 ⱳ▬fi

─Ⱪ▬◌כ▪♃כ♦♪►ꜝ◒♩ ╩ ∫√  

™╦⅝  2015 4  2015 10 

2015 10 ╕∟⌂╖ 2015 12 2015 

12 ⅔╟┘┤ 2015 12 ™↓™─ 2015 12 

2015 12 2015 12 ,  ⱴꜞכfiⱢ

►☻┤√┌ ↄ─ 2015 10  2015 

12  ⌂╖ 2015 12   

≡™⅔⌐ ה MR ⌐╟╢ ─ 3 ♦⸗fi☻♩꜠כ◦ꜛfi╩ 12

⇔√ 2015 5 14 2015 

5 21 2015 6 3 

כ▪♠כ▫♦♃☻↑ 2015 7 25 2015 8 17 

╒⅛ 2015 8 25 

2015 9 15 2015 9 18 2015 

12 24 ⅔╟┘ ╒⅛ 2015 12 25 ™╦

⅝ ╒⅛ 2016 1 25 ─ ⇔√╒⅛,  

2015 8 22 23 ◐ꜗfiⱤ☻ ⌐⅔™≡ ─

⅔╟┘MR ⌐╟╢ ─ 3 ♦⸗fi☻♩꜠כ◦ꜛfi╩ ⇔√  

ה ה ₈ Ⱪ▬◌כ▪ №─ ╩ ╣⌂

™√╘⌐ ₉─ ₈ ≢╖╢ ─ ₉≢ ♦☺♃ꜟ MR ╩

2016 2 24 3 4  

╕⇔ↄ┤ ה ⱪ꜡☺▼◒♩ ₈ ╩ ⅎ╢ ●꜠◐⅛╠ ┼₉

⌐⅔™≡3D ♦☺♃ꜟ Ⱪ▬◌כ▪ 2016 2 11 3 21 2 

11 ⌐ⱴ☻◖Ⱶ ╩ ™ ─NHK ─꜡₈3≡⌐☻כꜙ♬ꜟ◌כD ≢

╩ ₉≤⇔≡ ⅜↕╣√  

fiⱳ☺►ⱶ◦ ה 3 8 ⌐⅔™≡3D 
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♦⸗fi☻♩꜠כ◦ꜛfi╩  

╠⅛ 9 3 2016 ה 14 ⌐™╦⅝ ≢ ↕╣√ ה ⅜

∆╢₈ ─ ╡ ∟≤ ה ─ ₉[ ] ≤↓

╣⅛╠  ⌐≡ D ♦☺♃ꜟ Ⱪ▬◌כ▪ ♃כ♦⌐ ⅔╟┘ ╩ ∫

√   
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III  

 

1  

 

1 ה ≤  

 │ ─ ⌐ ∆╢ ─ ה ╩⅔↓⌂℮ ▬◌כ▪─

Ⱪ☼ Archives ה ≢№╢  

 ╙⌂™ 2001 ⌐ ─ ≢╕≤╘╠╣√ₐ ─ ₑ

≢│ 21 ─ ≡⇔≥☼Ⱪ▬◌כ▪─ ⅜ √∆═⅝ ⌂ ⅜ ─ 4 ⌐

⇔ ↕╣≡™╢  

⌐⅔↑╢ ╩ ⌐ ⇔ ╩ ≤∆╢ ≤─ ≢

₈ ⅛╣√ ₉≤™℮ ╩ ∆╢  

─ ╩ ⌂ ⇔⌐ ∫√ ה ─ ≤⌂╢ ≤⇔

≡ ⇔ ─ ⌐ ∆╢  

╩ ⌐⇔√ ⌐ ∆╢ ╩ ™ ↓╣╩ ⌐⇔√ ה

╩ ℮↓≤≢ ╛ ─ ⌐ ∆╢  

⌐─╙─⧵☼Ⱪ▬◌כ▪ ∆╢ ה ┘∕─ ╩ ™ ─

≢ ∆╢ ─ ⌐ ∆╢  

 ↓↓ ↕╣√ ─ ─√╘⌐ ≢│ ─ ╛ ─

≤─ ─╙≤ ─ ╩ ⌐ ⇔≡™╢  

1 ⌐ ∆╢ ╩ ⌐ ⌐ ≠™≡ ⇔

⌐ ─ ⌐ ∆╢ ─ ה ╩ ℮↓≤≢ ─ ≤⇔≡

╩ ∆╢ ₁⌂ ─ ≤ ╩ ╢  

2 ⌐ ↕╣√ ╩ ─ ⌐ ⇔ ⌐∕─√╘─ ─

ה ⅔╟┘ ─☻כⱬ♃כ♦ה ╩ ╢  

3 ╛ ⌂≥ ─ ⌐ ∆╢ ╛ ─ ╩ ∂≡

─ ⌐ ∆╢ ה ╩ ∆╢  

4 ─ ╛ ה ⌐ ∆╢ ╩ ⇔ ⌐↓╣╠╩ ⌐⇔√

╩ ℮  

 

2  

│ 38 ( 1963) 7 ⌐╦⅜ ─ Ⱪ☼₈▬◌כ▪ ₉≤

⇔≡ ↕╣≡ ↄ⌐╦√∫≡ ╩ ↑≡™╢ ∕─ │ ─╟℮⌐╕≤╘╠

╣╢  

ᵑₐ ₑ ≤ ─  

 ≢│ 35 ( 1960)⌐ₐ ₑ─ ╩ ⇔√─∟ ⌐

⅔™≡ ה ⇔√ ─ ─ ⅜ ↕╣ 1963 ( 38) 7 ₈ ─ ⌐

№╢ ≤⌂╢ ╩ ∆╢≤≤╙⌐ ↓╣╩ ⇔≡ ╙∫≡ ┘ ─

⌐ ∆╢₉↓≤╩ ≤∆╢₈ ₉⅜ ↕╣√ ⌐│↓℮⇔√

─☼Ⱪ▬◌כ▪ │╕∞⌂⅛∫√⅜ ─ ⅜☼Ⱪ▬◌כ▪│≢ ↄ ↕╣ ╘≡⅔╡

↓℮⇔√ ╩ ⌐╦⅜ ─₈ ≡⇔≥Ⱪ☼₉▬◌כ▪ ⇔√  

 ↓─ │ ⌐ ↑╠╣ ╙╕√ ╩ ∆╢⌂≥ ⌐

│ ≤ ⌂⅛√∟≢ ↕╣≡™√ ⇔⅛⇔ 1986  10 ⅛╠│ ─

╩ ≢ ⇔ ⌐≈™≡╙ ─ ⅜ ↕╣ ⌐╙ ≤

⇔√ ≤⇔≡ ↕╣╢╟℮⌐⌂∫√   

ᵒ™╦╝╢₈ ₉─ ≤ ┼─  

 12 ( 2000) 12 ₈ ₉│₈ ₉┼≤ ↕╣√ ↓─₈

₉┼─ │ ⌐ ↑√ ─ ⅝─⌂⅛≢ ─₈ ₉─№╡⅛

√⌐≈™≡ ╩ ╘√ ( 1)™╦╝╢₈ ₉─ ⌐ ℮ ╩ ⇔√

─ ( 2)ₐ ₑ ─ ⌐ ℮ ה

─↕╠⌂╢ ( 3) ╩ ∆╢ ≤⇔≡─ ≤™∫√ ⅛╠ ⌂

≤⇔≡⅔↓⌂╦╣√╙─≢№∫√ ≤ↄ⌐( 1)⌐≈™≡│ 4 ╟╡ ╩ ⇔√
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─ ╩ ⅜ ∆╢↓≤⅜ ≢ ⌐ ↕╣ ⌐⅛⅛╢ ⅜

⅝⌂ ╩ ╘╢╟℮⌐⌂∫√  

 ⌂⅔ 18 ( 2006) 4 ⌐│ ה ה ╩₈ ₉≤⇔≡ ⌐

ↄ₈ ☿fi♃₉כ⅜ ↕╣ │ ☿fi♃כ─ ≤⌂∫√

∕─ ≤─ ╙ ╘≡™╢⅜ ≢ │ ╡ ≤↕╣

≤─ ╙ ↕╣≡™╢  

ᵓ₈ ─ ⌐ ∆╢ ₉ ≤ ─  

 23 ( 2011) 4 ₈ ─ ⌐ ∆╢ ₉─ ⌐ ™ ─ ╛

⌐⅔↑╢ ─ ⌂ ⇔⅜⅔↓⌂╦╣╢↓≤≤⌂∫√ ⌐⅔™≡╙

⌐ ∆╢ ≢₈ ₉⅜ ↕╣╢≤≤╙⌐ ⅛╠

⇔≡⅝√ ─ ┼─ ╩┤╕ⅎ ⅜₈ ₉─

≤⇔≡ ╘╢₈ ₉ ⌐ ∆╢ ≤⇔≡ ⌐ √⌐₈ ₉╩ ∆╢

↓≤≤⌂∫√  

 │ ☿fi♃כ ─ ≢№╢ ≢ ─ ∆╢ │

⅜ ╩≈≤╘╢₈ ₉─╙≤≢ ─ ─ ╩

∆╢ ≤⇔≡╙ ↑╠╣╢⌂≥ ⌂ ≠↑≤⌂∫≡™╢ ╕√↓℮⇔√ ↑⌐

⇔ ─ ⌐ ⇔≡│ ⅜ ⇔≡™╢  

 ╕√ ─ ≤ ⌐ ⅛╠─ ╛∕─ ─ ⌐⅛⅛╢ ⌂ ╩

₈ ₉≤ ⇔≡ ה ∆╢√╘ ₈ ₉≤ ┬ ≤⇔≡₈ ₉

╩ ⇔ ↓─ 2 2 ≢ ─ ⌐ ∆╢ ─ ≤ ╩⅔↓⌂∫≡™╢  

 

3 ה  

₈ ─ ⌐ ∆╢ ₉⅔╟┘₈ ₉⌐╙≤≠⅝

╩ ⇔√ ─ ─ ╩ ↑╢≤≤╙⌐ ה │∂╘≤∆╢

─ ⌂≥ ─ ╩ ≠↑╢ ⌂ ╩ ה ⇔ ⇔≡™╢  

⅜ ה ∆╢ ─ 27  

 ⌂ ( ─╙─) 

─  7,383  

⅔╟┘ ה ⅜

∆╢ ╩ ↄ  

12, 000  

─ ה  65  

─ ⌐ ∆╢ ה  5,960  

3  

─ ⌐ ∆╢ ה  

 

 

4  ⱨ♇♃☻ה

 ᵑ☻♃♇ⱨ 2015  

 1  

ה     

       

   

          

           

           

      β  

 ♩▬Ᵽꜟ▪ה  
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 2  

ה       

           

ה        

ה        

ה       

 

 3  

       

        

   

ᵒ  

 1 ה ⌐⅛⅛╢  

 ₈ ₉ ≤⇔≡ ─ ⌐ ∆╢ ─ ⌐ ╡ ╗≤ ⌐ 23

╟╡₈ ₉─ ╩ ∆╢ ≤ ₈ ₉─ ╩ ∆╢

─ 2 ╩ ⇔ ╩⅔↓⌂∫≡™╢  

 

   

 ╩ ⇔ ↕╣√ ─ ⅔╟┘ ⌐ ∂╢ ╩ ∆╢∕─ ─

╩ ╗₈ ₉─ ה ╩⅔↓⌂℮ ₈ ─ ⌐ ∆╢ ₉

3 ⌐ ╘╢₈ ₉≤⇔≡─ ╩ ↑√  

 

   

ה  ∕─ ─ ⅛╠─ ╩ ≤∆╢ ─ ⌐ ∆╢

⌂ ─ ╩⅔↓⌂℮ ₈ ─ ⌐ ∆╢ ₉ 5 ⌐ ╘

╢₈ ⇔ↄ│ ⌂ │ ─ ₉╩ ∆╢ ≤⇔≡─ ╩ ↑√

 

 

 2  

 ⌐⅛⅛╢ ─ ─℮∟ ⌐ ─ ⌐≈™≡│ ⅜ ∕╣

─ ⌐≈™≡│ ⅜∕╣∙╣ ⇔≡™╢  

 

5  

 

 ₈ ☿fi♃כ ₉ 14 ⌐╙≤≠⅝ ☿fi♃כ

─ ⌐ ↕╣√ ─ ⌐ ╢ ─ ╩⅔↓⌂℮  

2015  

ה       

ה         

         

ה        

             

       

ה          

   ☿fi♃כ    

   ☿fi♃כ    

   ☿fi♃כ    

 

ᵒ  

 ₈ ₉ 8 ⌐ ≠⅝ ─ ⅔╟┘₈

☿fi♃כ ⅜ ∆╢ ₉─ ⌐ ∆╢ ╩ ∆
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╢  

2015  

         

                        

ה        

                         

         

   ☿fi♃כ     

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

6  

 │ 1924 ⌐ ≤⇔≡ ⇔√ ◖fi◒ꜞכ♩ ≡─ ╩

⇔≡™╢ │ 1214 ≢№╢⅜ ℮∟ 52 │ ⌐ ≢

№╢  ╕√↓─╒⅛⌐ 1 ─  100 ╩ ≤⇔≡

⇔≡™√⅜ 26 ⌐⅔↑╢ ₈ ─ ₉ ⌐ ™ ⅜ ╡ ↕╣╢↓

≤≤⌂╡⁸ 26 3 ≢ ∑↨╢╩ ⌂ↄ⌂∫√ ↓─ ⌐≈™≡│⁸ ☻Ɑכ☻⅜

↕╣╢╕≢─ ⌂ ≤⇔≡⁸ 26 4 ◐ꜗfiⱤ☻

─ ╩ ─ ≤⇔≡ ⇔≡™╢  

 ⌂⅔ ⌐≈™≡│ 24 ⅛╠ 25 ⌐⅛↑⁸ ⌐╟╢ ╩ ⌡√

⅜ ↕╣√  

 │ ⌐ ⌂ ⌐№╡ ⌐ ⌂ ─ ⅜ ≤⌂∫≡™╢ ⌐

☻Ɑכ☻─ │ ─ ─ ⌐ ─ ≤⌂∫≡™╢  

 

─  

   

 
 

      

22  909 117 332 28 255 157 104 
(

)  

23  1,162 145 437 100 287 193 104 
ה (

)  

24  1,162 145 437 100 287 193 104  

25  1,129 163 406 78 273 209 104 
⌐ ℮

 

26  1,129 163 406 78 273 209 40 │  

27  1,129 163 406 78 273 209 40 │  

 

27 3  

1 ה    32  

 

 

 

 

 

   

 

( ─ ∆╢ │ ) 

 

( ) 

 

☿fi♃כ  

( ☿fi♃כ ) 
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1 28  

◓fi▫♥כⱵה2  56 ⅔╟┘  

 28 ⅔╟┘▪ꜟⱣ▬♩  

 19 ─ ה  

ה  78 195  

A 56 371m 

B 17 114m 

C 21 61m 

╗  16  

╗  23  

ה  120  

3ה2   406  

 28 ─  

 18 ∕─ ─  

DהEהFהG 79 463m 

HהI  38 140m 

ה  89  

  40  
 

ה  

   

  

ⱨ▫ꜟⱶ  

22  

25  

  

 

꞉▬ꜘ꜠☻  

23  

24  

24-25  

  23  

 ─  22  

 

ⱷ♦▫◌ꜟⱨꜞכ◙כ  

ⱨ▫ꜟ♃כ  

22  

22  

 

─  

  (m)  

22  1,470 ─ ⌐╟╢  

23  1,570 ─ ⌐ ℮  

24  1,570  

25  1,570  

26  1,149 ─ ⌐╟╢ 

 

 

 ה

 

─ ─ ⅔╟┘

ⱴ▬◒꜡☻◐ꜗ♫ /  

23  

⌐ ℮ ─  25  

 ─ ⌐ ℮ ה ─

 

23  

⌐ ℮ ה ה

─ ─2 ┼─  

25  
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2  

1 ה  

 ŋ ─  

1 ☿fi♃כ  

 ─ 2 ⌐╦√╡ ╩ ⇔√  

ᵑ  

     

ה     (    

 ( )   

   ( )  

     

   ┘ ⌐≈™≡ 

  ─ ┘ ⌐≈™≡ 

  ⌐⅛⅛╢ ⌐≈™≡ 

  ─ ⌐≈™≡ 

ᵒ  

     

   ⁸ ה ⁸ ⁸ ⁸ 

  ⁸ ⁸ ⁸ ⁸ 

   

    

   ⁸  

   ─ ⌐≈™≡ 

  ∕─  

ᵓ  

     

   ⁸ ה ⁸ ⁸ ⁸ 

  ⁸ ⁸ ⁸ ⁸ 

   

   

   ⁸ ⁸ 

  ⁸  

   ─ ⌐≈™≡ 

  ─ ⌐≈™≡ 

  ⌐≈™≡ 

  ⌐≈™≡ 

  ─ ⅔╟┘ ─ ⌐≈™≡ 

  ∕─  

  ─ ⌐≈™≡ 

 

 

ᵑ 1 28 2 4 8   

   ⱷכꜟ≢─  

  

  

☿fi♃כ ─ ⌐≈™≡  

ᵒ 2 28 2 15   

   ⁸ ⁸ ⁸

  ⁸ ─  

   ⁸  
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     ─ ⌐ ∆╢  

     ⱴ♬ꜙ▪ꜟ ─ ה ⌐ ∆╢  

     ─ ─ ⌐ ∆╢  

 

2 ⅛╠─  

27  

☿fi♃כ ─℮∟ ה ⅔╟┘ ♦☺

☼Ⱪ▬◌כ▪ꜟ♃ ≤⇔≡ 1,500 ─ ╩ ↑√  

 

3. ─ ה ☼Ⱪ▬◌כ▪  

 

1 ─ ה  

 ŋ ה ─ ה ה   

─ ה  

 1 ⌐ ↕╣√  

 27 ─  3,991ⱨ□▬ꜟ ℮∟188 ╩  

 27 ─   228     

 

27 ⌐ ↑ ╣√  

 0   4 

 7   46 

 6   3 

 7   3 

◖fiⱪꜝ▬▪fi☻  0   2 

 5   11 

 2   

 2   2 

 17   2 

 8   13 

 15   7 

 4   6 

◐ꜗꜞ▪  3   6 
  ◘▬◒꜡ RI☿fi♃0 כ 

 1   4 

 0   6 

 0   0 

 0  15 

 0 ☿fi♃0 כ 

 0  0 

 13  2 

 2  0 

 2  4 

 0  3 

 0  0 

 0  5 

 2  0 

 9  0 

 0  3 



 30 

  ☿fi♃

 כ
0 

  WPI 1 

 

ᵒ ─ ה  

 ─  955 7,383  

 

27 ⌐ ╩ ⇔√ ⌂  

  ⌂  

27  228 ה  ─ 26  

ה  

26  700 ה  20  

ה ( 8 30 )  

ה (1970 80 )  

ה (1910 80 )  

ה (1920 60 )  

ה 1970 90  ╒⅛ 
ủ │∆═≡₈ ₉─╕╕ ⁹ 

ủ 26 ─ ─ⱨ□▬ꜟ │⁸ 27 ≢  

ᵓ ה  

 56 60 ─   

 

 o ה ─ ה  

─ ה  

 

ᵑ ─ ה  

27  ⌂  ╗  

ה    

 8  ╟╡  

 5  ╟╡  

ה  1  ╟╡ 

/  2  ╟╡  

 20  
 

 

ᵒ ─ ה  

 27 ⌐ ╩ ⇔√  
ה    

 10 ( 364 )   

ⱦꜝ ₈ ₉ 2 (377 )  ⱦꜝ  

60  8 149  ⱦꜝ⁸  

  2 (72 )  ⱦꜝ  

 701  50 ─ ╛ ⌂≥ 

 8 33   

 144  ⱦꜝ⁸ ⌂≥ 

 

2 ┼─  

 



 31 

 
 

 

4 ה  

 

1 ⅔╟┘ ─  

 ŋ  

ᵑ₈ ─⌂⅛─ ₉─ ≤  

 17(2005) 4 1 ╟╡ ─ √⇔⌐ⱴכ♥╩ ≤⇔≡ ⇔≡™╢  

ᵒ ₈ ≤ ₉─ ≤  

 23(2011) 7 ╟╡ ⅛≈≡ ⌐ ≤⇔≡ ⇔√

─ ╩ ╢∆≥ⱴכ♥ ≤⇔≡₈ ₉╩ ╩ ∂≡

╩ ⌐ ↄ─ ⅜ ╣≡™╢⅜ ⌐ 26 ⅛╠ ⇔√  

 

    ₈ ─ ₉ 

9/25ה  1/29 ☿fi♃כ≤─  

   2484  

   ▬ⱬfi♩ ─◒כ♩כꜞꜝꜗ◑ 10/24  

3/1ה  18 ≢  

∕─ ─  

─ ╩ ≤⇔√₈ ₉⁸™╦╝╢₈⸗ⱡ ₉─ ╩ ℮₈◖

꜠◒◦ꜛfi ₉╛⁸ м─ ⌐╟╢ ─ ⌂≥ ─ ⌂₈Ⱶ♬

₉╩ ⇔√  

 ┼─ 2- 3  

 

 
 ─⌂⅛─    

≤    

ⱴכ♥  ─   ╩

ↄ  

╙℮└≤≈─ Ί ─ Ί  2/12  

 ─   9/25 1/29 

 3/1 3/18 

 

 

─   4/20 6/30 

─ ה   4/20 6/30 

 ⱡ7/1  ♩כ 9/11 

꜠ⱬꜟ─ Ɫfi☻כ⸗הꜞ♇◦ꜙ   2/12  

─ ∩╚   2/12  

─⅔└⌂↕╕   2/12 3/11 

 

2 ─  

 ŋ  

┼─  4,926  

 

14 1 2 0 0 1 2 2 1 1 6 8 9
11 2 8 1 1 0 3 18 1 5 6 52 9
9 8 47 1 2 0 1 5 2 3 8 25 9

14 2 29 2 8 3 3 26 2 3 5 95 5
18 3 10 1 3 0 7 161 0 0 5 10 7
18 6 78 1 2 0 7 76 0 0 3 6 2
13 5 28 1 1 2 4 6 0 0 3 3 4
17 3 30 2 3 0 4 7 1 1 5 13 6
8 0 0 1 2 0 1 10 1 1 5 39 5
7 1 3 0 0 0 1 1 2 2 9 25 11

12 2 3 1 1 0 3 4 0 0 6 42 9
14 3 8 4 19 0 3 8 0 0 9 29 11

155 36 246 15 42 6 39 324 10 16 70 347 87
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4 5 6 7 8 9 10 11 12 1 2 3 

 

 10 18 22 22 17 15 30 20 19 19 21 22 235 

 178 350 308 379 337 243 1527 355 299 200 362 388 4926 

β │ ⌐⅔™≡◌►fi♩⇔√ 

 

2 ⌐╟╢ ה ┼─  

27 ─  32  

─  

   

 18   

∕─  15   

  33   

⌂  

6 ○ⱪ◦ꜛ♫ꜟ♠▪כ

☿fi♃כ ♪כ꜡◒ꜟ◦ Ⱡ♇♩꞉כ◒ Ⱶ♇◦ꜛ

fi ▪ⱷꜞ◌הꜞⱣ ◘▬♪ ╒⅛

ה

ⱪ꜡◓ꜝⱶ⁸ ⱪ꜡◓ꜝⱶ ⸗☻◒꞉

↑ ╣ⱪ꜡◓ꜝⱶ ☻כ◖

◐꞉♬☻

ⱷ♦▫▪ ╒⅛ ⱪ꜡◓ꜝⱶה○ⱨ▫◘כ ♩ꜝ

▬

◐ꜗfiⱤ☻♠▪כ

▪◌♦Ⱶכ

╒⅛  

─ ┼─  
ה    

─ √∟ 100  (7/18 9/6)  

(9/12 11/1)  

(11/7 12/27)  

 

│  4/18 6/21  ⁸

╒⅛ 12  

√∟─  ☿fi♃כ ╒⅛  

Ⱶ♇◦ꜛfi☻◒כꜟ≤  ☿fi♃כ  

 

ה ה  

 

ה ⌐⅔↑╢ ─  

╩ ⇔√ ה ─   

ה   ₈ ₉   

ה      
 

.  ─  

 (1)  ᵑ ₈ ─└≤┘≤₉  1  

  ᵒ ( )─  11  
 

─  

2015 ⌐⅔™≡│ ─ ╩ ⇔√  

ᵑ ─ ⌐ ∆╢  

ᵒ   3 10  60  
 

ה  
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─  

ₐ ₑ 11 ─ 2016 3  

 

─ ה  

  ᵑ ה ─  

10/7 10/9 ה  

 10/7 ₈ ─ ≤ ₉ ≤ ─  

   

    ₈ ─ ₉  

 10/8 ₈ 70 ≤ ₉ 

 10/9  

  ᵒ ─כ♫Ⱪ☼☿Ⱶ▬◌כ▪  ќ 2- 4  
ה   

2015/7/22 

( )  

─  

ה ₈ ⌐⅔↑╢ ≤ ₉ 

ה ₈ ─ ₉ 

2016/3/11 

( )  

♅◌ ─  

ה ₈ ♅◌ ─ ╩ ⌐₉ 

ה ₈ ♅◌ ─ ה ⅛╠₉ 

 

ה ה ┼─ ⅔╟┘  

ה  6/8 6/9  1  

☼Ⱪ▬◌כ▪  8/31 9/4  1  

 ⌐⅔↑╢ 1/19 1/21  1  
 

 

 27 ⌐⅔↑╢ ╗ ─ │ ≤⌂∫√ │ ─

╡≢№╢  

  

  

   

                
 

∕─  

ה ☺כⱶⱭכⱱהכ♃꜠☻כꜙ♬  

ₐ ∞╟╡ₑ─  

27 │ ─ 2 ⇔√  

23 2015 9  

◖ꜝⱶ ─ ≤  

≤      

─ ⌐≈™≡ 

─℮↔⅝ 

⅔ ╠∑ 

24 2016 3  

◖ꜝⱶ ─  

☿fi♃כ─↔  ☿fi♃כ   

 

─ ⌐≈™≡ 

─℮↔⅝ 

≤ ⅛╠╖√ ה    

 

▬fi♃כⱠ♇♩ ╩ ⇔√  

ⱱכⱶⱭכ☺─  
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 20 ─ ╩ ∫√ 

⌐╟╢  

 Twitter╩ ⇔√ ╩ 125 ⌐╦√╡ ∫√  

 FacebookⱭכ☺╩ ⇔⁸50 ⌐╦√╢ ╩⅔↓⌂∫√  
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IV  
 

1 ─  

1  

 ─ │ ⌐ ∆╢ ≤ ⌐ ∆╢

⅛╠ ∫≡™╢ │ ₁ ─ ⌂╢ ≢№╡ ↕╠⌐ ⌐│ ⌂∫√ ╩

≈ ⅜ ⇔≡™╢ ↓╣╠│ ≤⇔≡ ↕╣≡™╢⅜

╩↕↑╢√╘ ≢│ ⌐ ∂≡ 3 ╩ ₁⌐ ∆↓≤⌐∆╢  

ᵑ  

1958 33 4  ≤⇔≡ ╟╡  ⌐

1 ╩  

1960 35 4  6 ⌐╟╡ ─ 1 ╩

 

1962 37 4    ⌐╟╢ ⌐  

1964 39 5  ꜘ♫◑  

1972 47 7  ─ 8 385, 153 ⅜ ₈ ₉≤⌂╢  

1987 62 4     

1993  5 4  ─℮∟ 1 ⅜ ↕╣√  

1996  8 3   

1996  8 4     ╟╡ 1  

1996  8 10     

1997  9 3     ⌐╟╡ ╟╡─ ⅜ ⅝ →╠╣╢  

1998 10 3    ⌐╟╡ ╟╡─ ⅜ ⅝ →╠╣╢  

2000 12 4   ≤⌂╢  

2003 15 8   ⅜ ₈ ₉─ ≤⌂╢  

2004 16 4  ⌐ ™ L ⅜ ≤⇔≡

╦╢  

2005 17 4    ≤⌂╢  

2006 18 4    ☿fi♃כ ≤⌂╢  

2006 18 12  ─ ─ ⅜ ≤⌂╢  

2007 19 3    ◐ꜗfiⱤ☻ ⌐ ⅜♩כ◕ ↕╣╢.  

2009 21 4   50 ╩ ∆╢.  

2009 21 5    ╙╖∂ 50 .╢∆ⱪfiכ○⅜  

 

 

1929  4 )  4  ─ ₈ ₉≤

⇔≡  

1952 27  3  ⌐╟╢ ⌐ ↕╣╢  

1952 27  4  ─ ─ ─ ╩ ∆╢  

1958 33  4  1 ─ ⅜ ╘╠╣╢  

1964 39  4  1 ─ ⅜ ╘╠╣╢  

1966 41  4  ─ ≤⌂╢ 22  

1985 60  6  1984 ⌐ ⇔√ ─ ⅜ ╦╣╢  

1994  6 10  ─ ⅜ ∆╢  

1999 11 10  ⌐ ™ ∟ ╡ 1 ⅜ ≤⌂╢  

2000 12  4  ≤⌂╢  

2004 16  4  ≤⌂╢  

2005 17  4  ≤⌂╢  

 

 

; Herbarium Tsudanum; Tsuda Memorial Herbarium 
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─ ⅜ ↕╣≡™╢ │  1944-

45 ─ ─ ⌐╟∫≡ ↕╣√─≢ ─ ⅜№╢ │

─ ∆╢ ─ ⌐№╦∑ 1987 4 24 ⌐ ╦╣ ⌐ ∫≡™╢  

 

2 ≤  

 ŋ  

 │ ⅔╟┘ ⌐ ∆╢ ┘ ╩ ה ⇔≡∕╣╩ ↄ

⌐ ⅎ╢≤ ⌐ ↓╣╩ ─ ⌂ ≤⇔≡ ⌐№√╡ ┘

─ ⌐ ⇔ ↄ ⇔≡ ─ ─ ─ ≤∕─ ╩ ╢

╕√ ↓─ ⌐ ⅎ≡ ─ ╩ ╟╡ ⇔ ─ ⌐ ∆

╢≤ ⌐ ↄ ─ ─ ⌐ ∆╢↓≤╩ ≤⇔ ∕─ ╩⅔↓⌂℮ ↓╣╠

─ ╩≤⅔⇔≡ ⌐ ∆╢  

  o  

 

│ ─ ╩ ⌐ ╢ ≢№╢ ─ ⌐ ⇔ ↓─

─ ─ │ 5 1600 ⅜ ╩ ⇔ ⅛╠─ ≤⇔≡ ╩

⇔ ─ ╩ ⇔√ ⌐ ╕╢  

 │ ─ ∆╢ ≤⌂╡ ⅜ ⅛╣ 20

1945 ⌐ ⅜ ∆╢≤ ⌐╟╢ ⅜ ╦╣ ╛│╡ ─ ╡│ ↕

╣√ 33 1958 ⌐ ⅜ ⅝ →╢≤ ⌐ ─ ≤⌂╡

≤⌂∫√  

 │ ⌐ ⅜ ⇔≡™╢╟℮⌐

≤ ≢ ⇔≡│≥℮⅛≤™℮ ≢№∫√≤™℮⅜ ─ ⌐╟╡

≤⇔≡ ⇔√ ⌐ ⌂ ⅜ ╕⇔™↓≤ ╩ ⌐ ⅛╣√₈ ─

₉≤⇔≡ ⇔≡╝ↄ≤™℮ ⅎ⅛╠ ╩ ≤⇔ ╠

╩ ╠╩ ≤∆╢⌂≥ ≤⇔≡│ ⌂ ⅜ ↕

╣≡ ה ∆╢↓≤≤⇔√ ∕⇔≡ 12 ⌐ ─ ⌐ ℮ ─

─ ⌐ ™ │ ⅜ ∆╢↓≤≤⌂∫√ 17 ⅛

╠│ ⅜ ⅛╠ ⇔ ≤⇔≡ ⌐ ∫√√╘

│ ⌐ ⇔ ⅜ ≤⌂∫√ ↕╠⌐ 18 ⅛

╠│ ─ 3 ╩ ⇔ ₈ ☿fi

⅜₉כ♃ ⇔√↓≤⌐ ™ ∕─ ה │ ☿fi♃כ ⅜

∆╢↓≤≤⌂∫√  

│ ╩ ╗ 49 ─⅔⅔╟∕ ─ ╩ ≤⇔≡ ╩

⇔≡ ↄ ⌐ ⇔ ─ ה ⌐ ≡╢≤ ⌐ ─ ⌐ ≡╢↓≤╩

√╢ ≤⇔≡™╢ ∕⇔≡ ╩ ≤⇔√ ≤⇔≡ ⌐╟╢

⌐ 37 1962 ⌐ ↕╣√  

│ ≢ 8 ⅜ ─ ─ ≤↕╣╢⸗Ⱶכ▬♯Ⱪ♫

⌐ ╦╣≡⅔╡ ─ ⅜ ⌐ ↕╣≡™╢↓≤⅛╠ 47 1972 7

⌐ ─ ₈ ₉⌐ ↕╣√ ↓─╟℮⌐ ⌂ ⅜ ↕╣≡™╢√╘

─ ╙ ≢№╡ ⌐ ↕╣≡™╢ ╕√ ⅜ 15 8

27 ↑≢ ⌐ ↕╣√ ─ ⌐№√╢ ─

39ha ⅜ ⌐ ╕╣╢ 2007 2 ⌐│ ₈ ₉ ┘⌐

₈ ₉ ⌐№╢ 13 ─☻◑⅜ √⌐₈ ─ ─ ( )₉

≤⇔≡ ─ ╩ ↑√  

─ │ 21 1946 ⌐ ─◒ꜝⱩⱢ►☻≤⇔≡ ↕╣√ ⌂≥╩

⇔ ⌐ ⇔≡⅝√⅜ ⅜ ⇔ↄ⌂╡ 8 1996 ╒╓ ─

⌐ ⅜ ה ⇔√  

 ─ ≤⇔≡│ ◐ꜗfiⱤ☻ ─╖≢№∫√⅜ ─ ⌐╟╡

2007 3 ⌐ √⌐ ⅜♩כ◕ ↕╣ ◐ꜗfiⱤ☻ ⌐╙ ⅜ ↕╣√ ↓

╣⌐ ╦∑ ─ Ᵽ☻₈╢כ┴╢ ₉⅜ ♩כ◕ ⌐ ∆╢╟℮⌐⌂╡

⅜ ⌐ ⇔√  
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21 4 29 2009 │ 50 ╩ ⅎ ⱱכꜟ

⌐≡ ╠↔ ─╙≤ 50 ╩

⇔√ ╕√↓─ ≤⇔≡ ◦fiⱳ☺►ⱶ ─ ╩ 22 ⌐ ⅎ╢ Ⱶ♬

─50 ≤ ●▬♪Ⱪ♇◒ ⌐ ↓℮ ─ ╩ ∫√

╕√↓╣⌐ ╦∑≡ ─ ╩ ↑ 50 ₈╙╖∂ ₉╩ ⇔

╩ ⇔√  

 2011 3 11 ⌐ ⇔√ ⅔╟┘ ─ ⌐╟╡ ≢│ ─

╛ ─ ╣⌂≥ ⌂ ⅜ ⇔√ ╕√ ─↕ↄ ⱪ꜠

Ɽꜝכ♩ ╙ ⅜ ╩ ↑√ ⌂ ⌐╟╡ 2011 5 ⌐│ ╩

⇔√╕╕ ⌐↓⅞ ↑√╙── ─ │ 2013 ⌐⌂╢ ╖≢№╢ ∕

─ ⌐╦√╡ ─ ╩ ⌂ↄ↕╣√  

≢│ ⌐ ⌂ ⅝√ ╩ ⇔ ⌐ ∆╢√╘⌐ ⅛╠ ╩

∆╢ ⅜№╢⅜ ╛ ─ ⅜№╢√╘ ⌐╟∫≡⅔ ™─ ⅜

╩ ∫≡™╢ ≢│ ╩ 42 1976 ⌐ ⇔ ─

┘ ≤ ⅔⅝⌐ ╩ ™ 300ﬞ ⌐ ╪≢™╢ ↓─ ≢ ╘

╠╣√ │ ┘ ─ ה ⌐ ⇔≡™╢  

│ ╩ ⅝√ ≢ ∆╢↓≤⅜ ⌂ ─ ≈≢№╢ ≢│ꜘ♫◑

─ ╩ ∫≡⅔╡ 400 ™ ⅜ ↕╣≡⅔╡ ─ ╩ ╢ꜘ♫◑

─◖꜠◒◦ꜛfi≢№╢ ↓─ ⅛╠ ─ ╛ ⌐ ─ ╩ ∫≡

™╢  

─ ─ ⌂ ∕⇔≡ BGCI ⅜ ∆╢ ─

≈ ─ ─ 50%╩ ≢ ╩ ↑≡ ≢╙ ↔≤⌐

╩ ↑ ↓╣╠⅜ ⇔⌂⅜╠ ─ ╩ ⇔ ╩ ╢ ╡ ╖⅜

╕∫√ ╙ 2005 ⌐ BGCI⌐ ∆╢≤ ⌐ ⌐⅔↑╢ ≤⇔≡ ╡

╖╩ ⇔ ─ ≤ ⌐ ⇔≡™╢  

╕√ ⅜ ╘≡™╢ ─ ─ⱪ꜡☺▼◒♩₈⸗♬♃ꜞfi◓◘▬♩ 1000₉

⌐ ◖▪◘▬♩ ≤⇔≡ 2006 ⅛╠ ⇔ ─⸗Ⱶ 1ha─ⱪ꜡♇♩⌐⅔™≡

╩ ∫≡™╢  

─ │╙≤╟╡ ─ ⅜ ╩

⇔≡ ∫≡™╢ ⌐≈™≡ ∕─ ╩ ╡ ╘ ╕√ ─ ╩ ╢√╘⌐

9 ╟╡₈ ₉╩ ⇔ ⌐∕╣╠╩₈

₉≤⇔≡ ⇔≡™╢  

8 3 ⌐ ⌐ ™ ─ ≤ ╩ ∫√ ₈ ₉─

─ ╡ ∟ ╩ ∆╢ ∕↓⌐ ∆╢ ─ ╡ ╦╡╩ ∆╢

─ ≤ ─ ⌐ ╦╣≡™╢ ─ ≤ ─

⌂≥ ─ ≤ ╩ ≤⇔√ ─ ╩ ≢─ ╩ ╕ⅎ≡ ⅛╡

ↄ ⇔≡™╢   

↓─ 9 (1997)⌐ ⱱכⱶⱭכ☺ http: //www.biology.tohoku.ac.jp /garden /index.html

─ 2009 ꜟ▪כꜙ♬ꜞ⌐ ⇔ 2013 ⌐│ FacebookⱭכ☺╙ ⇔≡ ╩

∫≡™╢ ╕√ ≤⇔≡ 10 1998 ⅛╠ ↑─ ╩ 17

╟╡ ╩ ⇔≡⅝≡™╢ ▬ⱬfi♩≤⇔≡ 5 4 ⌐₈ ─ ₉ 11

3 ₈ ─ ₉╩ ∆╢⌂≥ ↑─ ╩ ⇔≡⅝≡™╢  

 

 

 │ ─ ⌐№╢ ﬞ ─

─ 875₩908 m─ ⌐ ∆╢ │ ─ ╛ ⌐ ╦╢ ₁

⌂ ╛ ─ ≤⇔≡ 6 ⅛╠ 10 ╕≢─ 5ﬞ ⇔≡⅔╡ ─ ╛

∕─ ─ ⅛╠ ─ ╛ ╩ ↑ ╣≡™╢ ∑≡∕─ ⌐

( 400 m 300 m 7500 m2) ╩ ≤⇔≡ ⇔ ─ ⌐

⇔≡ ─ ⌐ ⌐ ╣╢ ╩ ⇔≡™╢ ≢│ Ⱡ

♇♩꞉כ◒ ILTER ─ ≢№╢ Ⱡ♇♩꞉כ◒(JaLTER)─ ◖▪◘▬

♩≤⇔≡ ↕╣≡⅔╡ ─ ─ ≤⇔≡ ↕╣≡™╢ ≤ↄ⌐ ─
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─ ⌐ ⇔≡│ ╩№→≈≈№╢  

 ≢№╢ │ 1923 ⌐ ⌐ ↕╣√

⌐ ⇔√ ⌐╟∫≡ ╩ ⌐⅔↑╢ ─ ≤

∆═ↄ 1929 ⌐ ↕╣√ ↓─ ⌐ ⅜ ↕╣√ ⌐│ ─ ⌂

≤ ﬞ ─ ─ ─ ≢№∫√ ─ ─ ⅝⅛↑⅜№∫√ ∕─√╘

─ │ ╟╡─ ⌐╟∫≡╕⅛⌂╦╣ ╕√ ⇔≡ │ ﬞ

─ ⌐ ⅎ╠╣≡⅝≡™╢ ≤⇔≡╙ ↓╣╠─ ⌐ ⅎ╢═ↄ ≢│

⌐ ⇔⅛∫√ ╩ 1927 ⅛╠ 5 ╒≥⅛↑≡ ⌐ ⇔≡ ⌐ ⇔√

↓╣│ ∂◖fi☿ⱪ♩─ ─ ⅜ ↕╣╢╟╡╙ 30 ↄ╙ ─↓≤≢№╡ ∕─ ≢

∆╠ ─ ⅜ ↄ ↕╣≡™⌂⅛∫√↓≤╩ ∆╢≤ ╘≡ ⌂ ╖≢№∫

√≤™ⅎ╟℮ ↓─ ⌐│ ↄꜜכ꜡♇Ɽ─ ╩ ⇔√ ─ ⅜ ↕╣√╙─≢

№╢  

 

 

─ ⅜ ↕╣≡™╢ │  1944-

45 ≢ ─ ⅎ ⌐ √╢ⱥⱴꜝꜘ ─ ⌐╟∫

≡ ↕╣√─≢ ─ ⅜№╢ │ ─ ∆╢ ─ ⌐№

╦∑ 1987 4 24 ⌐ ╦╣√ │ ⇔ ╩ ≤⇔ ꜝ►fi☺

⌂≥╩ ⅎ ₁ ─ ≤⇔≡ ↕╣╢≤ ⌐ ─ ─ ─ ≤⇔≡│

─ ╩ ╡ 80 ─ ╩ ⌂╟℮⌐ ↕╣≡™╢ ╕√ ─

╙ ⌂ ⌐ √╣≡⅔╡ ☻Ɑכ☻╙ ↄ≤╠╣≡™╢√╘⌐ ─ ⅜

⌐ ╩ ℮↓≤⅜≢⅝╢ ─ ☻Ɑכ☻⌐ ⅜⌂ↄ ╙ ⌂╙──

™ ─ ─ ≢│ ╘≡ ⌂ ≢№╢  

 ⌐│ 12 1923 ⌐ ⌐ ↕╣√ ─

╩ ≤⇔≡ ↕╣≡⅝√ ⇔ ♪כ◖ TUS ≤

─ 1958 ≤ ⌐ ↕╣ │ ⌐ ∆╢⅛╕√│ ↕╣≡™╢

─ ╩ ∆╢√╘─ ♪כ◖  TUSG⅜

↕╣≡™╢ │ ↕╣ ↕╣≡™╢⅜ ↓↓≢│ ⌐ ∆╢  

 

TUS  

─ │ ≢╙ ⌂ ⌐ ↕╣√ ⇔ 400,000

2,800 №╡ ─ ⅜ 250,000 №╢ ⇔ │ ⌐№╢

 ( ) ⌐ ⌐ ∫≡ ↕╣≡⅔╡ ─ │ ⌐

⅜ ∫≡™╢ │ TUS │ TUSw ≤⇔≡ ╠╣≡™╢ TUS│

⌐ ↕╣ ↕╣≡™╢ ─ ⌂ ≢ Herbarium Tohoku 

Universitatis Sendaiensis ─ ⅛╠ ∫√╙─≢№╡ ─ TUSw─ w│ wood─ ≢№

╢  

⌐ ↕╣≡™╢ ─ ╩⌂∆─│ ─ ⇔ ≢№╡

400,000 ⅜ ↕╣√ ⌐№╢ ⌐ ─ ⇔√ꜘ♫◑ ≤ ─ ⇔√

ⱴⱷ ⅜ ⇔≡⅔╡ 96 ─ Holotype ╩ ╗ 293 ─  Ohashi et al. 2001

⌐╕≤╘╠╣√ ≢ 2000 ∕─ 20 ╒≥ ⇔≡™╢ ≤ ─ ⅜ ╕

╣≡™╢ ─ ⇔ │ ⅜ ∆╢⅜ ─ ⅜ ≢№╢√╘⌐ ↕╣≡

™⌂™ ─ │ ⅛╠ ↕╣√ ─

╩ ⌐ 10,000 ⅜ ↕╣≡™╢ ─ ─ ╩ ╢≤ ≢│

─╙─⅜ ↄ ≢│ ⅛╠─ ⌐ ⌂╙─⅜ ™ ≢│

⅔╟┘♅ⱬ♇♩ ⱠⱤכꜟ ▪ⱷꜞ◌ ≢▪ꜞꜝ♩☻כ○ ↕╣√ ⅜ ↄ ↕

╣≡™╢ ⅜ ≢№╢  

TUSw│ ─ ⅜ ≢№╢⅜ ⱠⱤכꜟ כ☺כꜙ♬

ꜝfi♪ ▪ꜞꜝ♩☻כ○ ─╙─╙ ⌂⅜╠ ╗ ⅛╠

╩ ↑√╙─⌐≈™≡│ ∕─ TWTw no. ≢ ↕╣≡⅔╡ ∕╣ ─╙─⌐

≈™≡│ TUSw ─ ⅜ ↕╣≡ ↕╣ ™∏╣─ ≤╙ ─ №╢ │

∕─ ╛ ♃כ♦ ⅜ ☻כⱬ♃כ♦≡ ↕╣≡ ↕╣≡™╢ │
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─ⱪ꜠Ɽꜝכ♩ ≈⅝─ ⅔╟┘ ─ ™ ⌐ ↕╣√ ⌐

↕╣ ⱪ꜠Ɽꜝכ♩ │ꜘ♫◑ ⌐ ─ │ ─ ─◐ꜗⱦⱠ♇♩⌐

↕╣≡™╢  
 

TUSG  

─ │ ─ 1958 ≤ ⌐ ↕╣ │

⌐ ∆╢⅛╕√│ ↕╣≡™╢ ─ ╩ ∆╢√╘─ ≢№∫√

⌐ ↕╣ ↕╣≡™╢ ⌂ │ TUSG≢№╢ 1970 1972 ⅜

☻♃♇ⱨ≤⌂∫≡ │ ↕╣≡ ╙ ╦╣╢╟℮⌐⌂╡

─ ≤⇔≡ ↕╣√ ─ │ 1971 2002 ⅜ ─ ╩ ⅝ ™∞

╖─ 20,000 │ ─ 1 ⌐ ↕╣≡™√⅜ 2007 ⅛╠ ╩

─ TUS─ ⌐ ⇔ ╩ ∆╢ ╩ ╘≡™╢ 2009 │ ─ ╡╩

∆╢ ╩ ™  2010 ⅛╠ 2011 ⌐⅛↑≡ ↕╣√ ╩ ⇔√↓≤⌐╟∫≡

│ ⇔√ │ 11 ↕╣≡⅔╡ ∕─℮∟ 2 ⅜ ≢№╢ ⌂⅔

─ ⅜ 40,000 №╢⅜ ─♃כ♦ ─ ╙№∫≡ │ ╪≢™⌂™  

 

3 ≤  

 ŋ ─  

   1 ─  

   1  

   2 1 1  

   4, 1 

2 1  

  o  

   ⌐≡  

   1  

   ─ ⌐ ∆╢ ⌐≈™≡─ ╩ ℮ 

 

 ɔ  

 │ 52ha≤™℮ ⌂ ╩ ⅎ≡⅔╡ ⅛≈ ⌐ ╕╣≡™╢√╘ ⌐♃כ♦ ∆╟

℮⌐ ⌐╟╢ ⅜√┘√┘ ⇔≡™╢ ↓╣╠│ ╩ ╦∏ ∆╢√

╘ ↓╣╠⌐ ⅎ≡⅔ↄ ╩ ∆╢↓≤⅜ ≢№╢ ∕─√╘ №⌐♃כ♦│≢

╢╟℮⌂ ╩ ⅎ╢≤≤╙⌐ 2009 ╕≢⌐ ⱴ♬ꜙ▪ꜟ─ ╩ ∫

≡™√⅜ ↓╣╠│ ─ ⌐╙ ⌐ ⇔≡™╢  

 ─ ╙ ₁ ⇔≡™╢⅜ ⌐ 2007 3 ⌐ ⇔√ ⌐♩כ◕

─ ⅜ ₁ ⇔ ∕─ ⅜ ─ ⅝⌂ ≤⌂∫√ ∕─

─ ╩ ™ ♩ꜝⱩꜟ│ ⌐ ⇔√╙── ≢№╢√╘ ─╟℮⌂

⅜ ⌂™ ─♩ꜝⱩꜟ⅜ ⅝⌂ ⌐⌂∫≡™╢  

 ╕√ ⌐╦√╡ ⅜ ™≡™╢√╘ ⅜ ╪∞ ⅜ ™↓≤ AED ⅜⌂↕

╣≡™⌂™↓≤⌂≥ ⅜ ↓╢ ⅜ ⇔≡™╢↓≤⅜ ↕╣╢  

 

4  

ᵑ  

 ⌐│ ꜘ♫◑ ─ 3≈─ ⅜№╢ ™∏╣╙ ≤⇔≡│ ⌂☻Ɑכ☻

⅜ ↕╣≡™╢ ╕√ 2007 3 ⌐│ ⌐ ─ ⅜♩כ◕ ⌐ ↕╣√

⌐│ ╩ ⇔≡⅔╠∏ ─ ⌐│ ⅝⌂ ⅜№╢ ⇔⅛⇔⌂⅜╠ ⌂

⅛╠ │ ⌂ ⌐№╢  

2004 4 ─ ⌐ ™ L ⅜ ≤⇔≡ ╦∫√

50 ╩ ⌐ ─ ╩ ↑ ⌂≥╩ ⅎ√₈╙╖∂ ₉

╩ ─ ╩ ⇔≡ ⇔√⅜ ╡ ⌐≈™≡│ │ ↕╣√──™╕∞ ↕

╣≡™⌂™ ⌂ ⅜ ╕╣╢⅜ ╛ ⅜ ⌐ ⇔≡™╢ ≢│

│ ≢№╢  
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 ♃כ♦

 12-2 45-1 45-2 51 50-2 

 496,347.98   

   ℮∟ ₈ ₉ ┘ ₈ ₉  385,153  

 S2 1996 8  1,883 1 1,212 2 671  

 1986 61  ◖fi◒ꜞī♩ 2  488

1,117  

ꜘ♫◑  1963 38  ◖fi◒ꜞכ♩ 1  131

81 25 25  

 

ᵒ  

 

─ 3≈─ ⅜ ↕╣≡™╢ ↓─℮∟ │ ⅜ ⇔ↄ

⅜ ⇔≡™╢ ⌂ ╕√│ ≡ ⅎ⅜ ╕╣╢  

 

 ♃כ♦

 1-1 

 74988.94  

 S2 1984 59 1985 ⅛╠ 2  128.31  

 S1 1929 4 1994 6    168.93  

S1 1966 41   38.8  

 

2  
 

( ה (1  

 

2015  

5ה 13  ╩ ≤∆╢ (M6.6)⅜ ⇔√⅜⁸ ⌐ │⌂ↄ⁸ ╡ ⇔√⁹ 

5ה 20  ≢ ⇔≡™√ ™ⱨ▼fi☻─ ⅜ ⇔√⁹ 

6ה 6  ⱪ꜠Ⱶ▪ⱶ ┼─ ╩ ⇔√⁹ │ 243 ⁹ 

6ה 25 27  ≢ ↕╣√ ⌐ ⁸ 1 ⅜ ⇔√⁹ 

7ה 8 1 ™⌐ ⌂ↄ 1 ⅜ ↕╣≡™√⁹ ╩ ⇔√ ⌐⁸ ╡

™⇔√ ─ ⁸ ─ ∟ ™╩ ⇔√⁹ 

7ה 14  ┼ ∂╢ ≢ ⅜№╡⁸ ⇔√⁹ │ ⅛∫√⁹ 

7ה 29 30 ⅜☻ⱪfi◐ꜗfiⱤכ○  ╦╣⁸ ≤ ה │ ≤⇔√⁹

116 ⁹ 

8ה 17  ⌐╟╡ ™─ 1 ⅜ ⌐ ⇔√⅜⁸ │⌂⅛∫√⁹ 

8ה 13 16 ה  ─√╘ ⇔√⁹ 

8ה 29 30  ⌐ ℮ ─√╘⁸ ⇔√⁹ 

8ה 26  ─ ⅜ ⇔√⁹ 

9ה 11 ₈ 27 ה ₉⌐╟╡ ™ ─ ⁸ ╣⁸ ─

⅜ ⇔√⁹ 

9ה 12  ⅜ ≢№∫√ ─╖⌐ ╩ ⇔≡ ⇔√⁹ 

9ה 24  ☿fi♃כ ⅜ ↕╣√⁹ 

9ה 29 ₩10 2  ─ ╩ ∫√ 

10ה 8  ⅛╠ ╦∫√ ─√╘⁸ ╩ ™√⅜⁸ │⌂⅛∫√⁹ 

10ה 16 ⌐כⱣ♩כ◕  ⅜ ⇔⁸Ᵽכ⅜ ⇔√⁹ 

10ה 17 ₈ ◐ꜗfiⱤ☻─ ₉כ▪♠ ◐ꜗfiⱤ☻ ה ≢ 19 ⅜ ⇔

√⁹ 

10ה 31  ⱱכⱶ◌Ⱶfi◓♦כ ─ ╩ ⇔√⁹ │ 59 ≢№∫√⁹ 

11ה 20  ╩ ∂≡ ↄ∂ ⅛╠ ™∆ 1 ⅜ ↕╣√⁹ 
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11ה 30  ─ ⇔√☻◑ ⅜ ⌐ ↕╣√⁹ 

12ה 17  ⌐╟╢ ─ ⅜ ╦╣√⁹ 

 

2016  

1ה 18  1 ™≢ ⌐╟╡▪◌ⱴ♠ ⅜ ⇔⁸ Ᵽ☻⌐ ⇔√⁹ 

2ה 2  ⌐ ╦╢ ⅜ ╦╣√⁹ 

3ה 1  ☿fi♃כ ⅜ ↕╣╢⁹ 

3ה 9  ⅜ ↕╣╢⁹ 

 

6ה 1   ⌐ ─ ⅜ ≢ ⌐ ╣ ⅜∫≡™╢─⅜

↕╣ ∕─ ⌐ ⌐╟∫≡ ╩ ℮↓≤≤⌂∫√⁹ 

7ה 13 16 ⅔╟┘ 9 29 ₩10 1 ⁸ ⌐╟╢ ─ ⅜ ╦╣√(2 )   

8ה 5  ⇔√⁹ │ ─ ↕╣≡™⌂™ ™ 1995 ⌐

⌐ ⇔≡™√♩▬꜠⌐ ∂≡™√╙─ ─ ≢№╡ ─ 6 ⌐ ⇔√⁹ 

9ה 1 ₩ ─ ⅜ ╘╠╣√⁹ ─ │☻ⱶכ☼⌐ ╪∞⅜

─ ⌐ ⇔≡ ≤─ ⅜ ─√╘⌐ 10 ╕≢─ ⅜∏╣ ╗↓≤≤

⌂∫√⁹ 

 10 15 ₩ ─ ─ ↑ ⅎ⅜ ╦╣√ ₩11 ⁹ 

10ה 31   ╙ ─ ─ │ ⅝ 12 14 ⌐ ⅜

╦╣√⁹ 

11ה 14  ≤─ ≢ ─√╘─ ─ ─ ∟ ∑╩

™ ─ ╩ ℮≤ ⌐ ╩ ℮ ≢─ ⌐ ⇔≡ ╩ ∫√⁹∕╣⌐ ∑≡

─ ─ ╡⌐ ∆╢ ╙ ™ ─ ╙ ∫√⁹ 

11ה 17 ₩12  ⌐╟∫≡ ─ ⌐ ─√╘

─ ─ ⅜ ╦╣√⁹12 14 ╕≢⌐ ⇔√⁹ 

12ה 14  ≤ ─ ─ ⅜ ╦╣√⁹ 

2016ה 1 18 ₩2 ╕≢ ⌐╟∫≡ ⌐ ─

◌ⱷꜝ╩ ∆╢ ⅜ ╦╣√⁹↓─ ─ │ ⌐ ∟ ↕╣√⁹ 

 

( 2) ─  

2015ה │ │ ↕╣⌂⅛∫√⁹ 

 

( 3) ⅛╠─  

27  

 ☿fi♃כ⌐ ↕╣√₈ ☿fi♃כ ⌐ ╦╢ ₉─℮

∟ 5,300 ─ ╩ ↑√ ↓─ │ ≤∆╢ ╩ ⇔⌂⅜

╠ ⌐ ⇔ ⅛≈ ╩ ℮√╘ ↕╣√ ⌐│ ₈5 4 │

─ ┤╢↕≤─ ╩ ╤℮₉ ⁸ ₈ ─ ₉ ⌐ ∆╢ ─

ה ⌂≥⌐ ↕╣√  

 

 

☿fi♃₈ ╡╟כ ─ ₉1,710  ⅜ ◖▪◘▬♩≤⇔≡

⌐ ⇔≡™╢⸗♬♃ꜞfi◓◘▬♩ 1000─ ⌐ ™╠╣√  

 ◌ⱷ▬ ╟╡₈ ─ ⌐ ∆╢ ⌐ ∆╢ ₉ 

27  ScholaBotanica2015  ≤⇔≡ 190 ─ ╩ ↑

√⁹ │⁸ ⁸ ⌂≥⌐ ↕╣√⁹ 

 27  

 ∕─    11,880,000  

    7,560,000  

        1,490,400  

 

( 4) ∕─  
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 ─ ╩ ∆╢ ≤⇔≡ ה ה ≢ ↕╣╢ ╩ ≤⇔

≡ ⇔≡™╢ 27 │ 11 ─ ╩ ⇔√  

 

≢ ⇔√  

 2015 ⌐ ≢ ⇔√ ─℮∟⁸ ⌂ ─╖╩ ≢ ⇔√⁹ ⅎ┌ ≢│

≢ ⅜ ⅝™╙─⁸ ≢│ ≢ ╛ ─ ⅜ ⌂╙─⁸ ⁸

┼ ⇔√╙─╩ ╪∞⁹ 

2015 4 2016 3  

9ה 11  ₈ 27 ה ₉⌐╟╡⁸ ─ ─ ⅜ ⇔⁸ ⅜

╣⌐╟╡ ⌐⌂∫√⁹ 

1ה 18  ⌐╟╡ ™─▪◌ⱴ♠⅜ ⇔≡ ─◐ꜗfiⱤ☻Ᵽ☻─ ╩ ⇔√⁹ 

 

ה  

 

( 1)  

 TUS ─ 2015 ⌐⅔↑╢ │ ─ ╡≢№╢  

 ☻♃♇ⱨ 

כ♃כ꜠ꜙ◐ 

 

 

2015 ⌐ ה ⌂≥─ ─√╘ ⌐ ⇔ ⇔√

│─═ 307 (℮∟ 3 ⁹ │כ♃כ꜠ꜙ◐ ╕⌂™)№∫√ ╕√ ☻♃♇ⱨ╩

ↄ ╛ │─═ 20 №∫√ ⌂⅔ ─℮∟ 90 │ 2012 1 ⅛╠

╕∫√ ─√╘─ ⌐ ╦╢ ─ ─ ≢№╢   

─  

  2015 ⌐│ √⌐ 15403 ─ ⅜ ↕╣ ⌐ ╘╠╣√  

 

2015 ─ │⌂⅛∫√⁹ 

  

2015 ─ ─ ╣│⌂⅛∫√⁹ 

 

 ⇔ ⇔ 

2015 ─ ─ ⇔ ⇔│⌂⅛∫√⁹ 

 

( 2)  

 

2015 │ ╦╣⌂⅛∫√⁹ 

 

ה ה  

 

( 1)  

 

 

≢│ 3 ─ ─ ⅛╠ 11 30 ⌐⅛↑≡ ─ ⅔╟┘ ₈ ₉

╩ ⇔≡™╢ 27 │ 3 21 ─ ╟╡ ⇔√⅜⁸ ה ⌐╟╡ 9

11 ╩ ╕√∕─ ⌐╟╡ 9 12 ⅛╠ ─╖─ ≢ ╩ ∫√⁹ 

 ╕√↓─ ⁸H.27. 5/4 ─ ⁸6/6 ⱪ꜠Ⱶ▪ⱶ ─╖ כ○⁸7/29₩30

ⱪfi◐ꜗfiⱤ☻ ─╖ 10/31ⱱכⱶ◌Ⱶfi◓♦כ ─╖ 11/3 ─ H.28.3/20

24 ⌐ ╩ ∫√.  

 ∕─ 8/13₩16 8/29 30 ⌐╟╡ ≤⇔√   

2015 ─ │ ─ ╡≢№╢  
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2015  

           

  Ɽ☻ⱳכ♩   

  Ɽ☻ 

ⱳכ♩  

∕─    

5,455 129  155 5,739 1,630 245 1,552 2,470 5,897 11,636 

─₈Ɽ☻ⱳ₉♩כ│ ─₈ Ɽ☻ⱳה₉♩כ ─

₈≥↓≢╙Ɽ☻ⱳ₉♩כ ♩כ◕ ╩ ↄ ⅔╟┘ ╟╡ ⌂ ─№∫√₈ ₉

⌐╟╢ ╩ ╗  

 ╕√ ─ ─ ⌂≥─ ╩ ≤⇔√ ╩ ∆╢≤ ─╟℮⌐⌂

╢  

 2015  

ה ה ה     

    

1,192 150 11,636 12,978 

 

 

 2015 │ 6 1 ⌐ ⇔ 10 31 ⌐ ⇔√ ↓─ ╩ ≢ ⇔

─ ⅜ ╣√ ─ │ ♩כ◕≢ ⅜⌂™√╘⌐≤╢↓≤⅜≢⅝⌂™  

 ╕√ ∆╢ ⌂≥─ ⌐╟╡ ─╟℮⌂ ─ ⅜№∫√  

2015 ─ ─═  

 ( ♀Ⱶ╙ ╗) : 36 ℮∟ 15  ( ) │ ∂ TA: 16  (16)  

0  (0)  : 162  (54)  ☿Ⱶ♫כ 49  (0)   ☿Ⱶ♫כ PD 16  

(5)  ☿Ⱶ♫כ ה  47  (6)  17  (12)  76 (66)  0

(0)  PD 87  (47)    23  (12)  12  (12)  ∕─ 35

(33)  576  (278)  

 

( 2) ≤─  

3- 2- 1  

│ ╩ ⌐⇔√ⱨ▫כꜟ♪ ╛ ─ ה ─ ≤⇔≡

─ ⌐ ↄ ↕╣≡™╢ 2015 ⌐⅔™≡│ ─╟℮⌂ ─ ⅜№

∫√  

 2015 ═  

ה ה ה     

   ═   

5  13 1,174 1,192 

2015 ⌐ ≢ ↕╣√ ─  

            

  5  36 1  

  14 1  

 ⸗☻◒꞉  

ⱪ꜡◓ꜝⱶ 10 1  

  72 1  

  12 1  

 м 28 4  

  60 1  

ה   30 1  

 ⱨ▫כꜟ♪☿fi♃כ  

☿fi♃כ  30 1  

  15 1  

☿Ⱶ♫17 867 כ ×51  
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 1,174  

 

 

 2015 │ ─ ─ ≤ ≤ ─☿Ⱶ♫כ⌐⅔™≡ ─ ⅜№∫√

⅔╟┘ ─ ⌂≥ ╩ ∫√  

 8/6₩8/10 3 10

 

 9/3₩9/5. 

3 7  

ה ה ה ☿Ⱶ♫10/11₩10/12 כ. 

ה  

3 PD1ה ה 5 ה 1 . 1 PD1ה ה . 1

ה 3 ה 2 . ╟╡ 1 .  

  

( 3) ─  

 

 

│ ╩ ⌐⇔√ⱨ▫כꜟ♪ ╛ ─  ה

─ ≤⇔≡ ─ ⌐ ↕╣≡™╢  

 2015 ═  

   ∕─   

44 16 60 90 150 

ₒ ₓ ה ─⧵ה ─  

              

     

 

      ─  

∕─  ◌ⱷ▬ֿפ,Ᵽכ◘ꜞ♪כ♅, , ,

NMI , ♦◙▬fi꞉כ◒☻, ☿fi♃כ ⱪ꜠♇◒  

 ╕√ ≢│ ─ ─ ⅔╟┘ ─ ⌂≥─ ⌐ ⇔

⅔╟┘ ─ ה ╩ ∫≡™╢ │ ↄ  

   

    

      

  ⱪfi◐ꜗfiⱤ☻ 2 116כ○

 8 147 4 

 12 149 7 

ה  13 417 5 

∕─  23 413  

      58 1,245  

2 87 5 10

6 5 6 11 6 13 ⅔™

╠∑ ⱡ 6 12 6 4

6 5  

1 5 1 5 1 5

2 3 2 4 2 7

2 32 2 8

2 61 2 5 2 10

3 4  

ה 1 291 2 44 24

36 ↓≥╙ 18 ◖Ⱶꜙ♬◔כ◦ꜛfi▪כ♩

4  
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∕─ ☻◒♇Ⱡꜟꜟ◒כ◘ 12 Ⱳꜝfi♥▫▪◘כ◒ꜟ 17 ◐

ꜗfiⱤ☻♠▪כ 19 17 ─●▬♪ 4 ▬○fi ♅

Ⱪꜝ◒☼כ▪ 13 ╖∟ↄ↕─ 15 33 21

▬○fi♅▪כ☼ 11 13 ─ 14 26

20 ☿fi♃20כ 5 ☿ꜟⱨ◔▪ 14 ─ ₈ ₉

12 ™⅝™⅝ 11 ( )◐ꜗꜝⱤfi◒ꜝ♇◒☻ 30 ꜟ◒כ◘꜠♩ 17

☿fi♃כ 30 ↓≥╙ ╖≥╡─ 39  

 

  

─  

2015 │ ─ ─ ⌐⅔™≡ ─ ⅜№∫√ ⅔╟┘ ─

ה ⌂≥ ╩ ∫√  

ה   8/17₩8/20 ה

│ 3 7 2ה 3 │ 2

3 4 1 13  

 8/26₩8/30 S. Kevine 

2 9 3 3  

 8/31₩9/3 3 7  

☿Ⱶ♫2 . .10/8₩10/10 כ 6 2 .  

ה   

2015 │ ─ ⅜ ╦╣√  

 6/27- 6/28. 16 4  

 7/25- 7/28. . 11

.  

─  7/31. . 

40 .  

 ╕√ ─ ─ ⅜ ≤∕─ ≢ ╦╣√⁹ 

─  6/12⁹ 

ⱱ♥ꜟ  6/20, 21  

 

( ה (4 ┼─  

┼─  

₈™∞╪∑כꜞ◒כ▫► ─ ₉▬ⱬfi♩  2015 4 16  

 ꜞⱦfi◓ ₈ ─ ₉▬ⱬfi♩  2015 4 16  

 ₈ ─ ₉▬ⱬfi♩  2015 4 24  

 ₈ ─ ₉  2015 5 4 ◒כⱧ☻כꜙ♬   

 ₈ ─ ₉  2015 5 4 ☻כꜙ♬─   

 ₈ ─ ₉  2015 5 5  

 ₈ ₉  2015 5 22  

 ₈ ─Ɫⱴⱥꜟ●○≤ ─ ⌐≈™≡₉2015 5 27  

 ₈ ─ ₉ ☻♃╖╛⅞ 2015 8  

♥꜠ⱦ ₈꞉▬♪☻◒ꜝfiⱩꜟ₉ ─ ⌐≈™≡─   

         2015 11 19  

₈ ─ ⌐≈™≡₉2015 11  

☺ꜗⱤfi₈ ⅛╠ ╩ ≡╖╟℮ ₉ ≤ 2016 3 8  

™∞╪∑כꜞ◒כ▫► ₈∟⅛≡≈↕╪╔₉  2016 3 20  

 

┼─  

☻▫ⱨ○ה  ₈ ─ ₉  2016  

 ₈╕∫ↄ╢₉  2016 1  

 ₈ ─ ₉  2016 3  

 ( )◌ꜟ♄▬ ₈►▼ꜟ◌ⱶ╖╛⅞ ●▬♪Ⱪ♇◒₉ 2016 3  
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 ⱤⱩꜞ♇◦fi◓₈ ₉  2016 5  

 ₈ ●▬♪Ⱪ♇◒ 2016₉   

 ₈╕∫ↄ╢₉  2016 3 18  

  

( ה (5  

 ⅜ ה ╕√│ ⇔√ ≤ │ ─ ╡≢№╢  

╩ ⇔√▬ⱬfi♩ 

─   ₈ ⌐ ↓℮₉ 

27 5 4   1,206  

∆∏╘ ╡ Ⱶ♬ה◖fi◘כ♩ כ▪♠♪▬● ─ ה ─  

₈ ₉ 5/4 6/7 ₈ ─☻◑ ₉ 5/4  

₉◒כ◊►♪▬●₈כ▪♠♪▬●  10 ×6 44  

   27 4 12 5 17 6 14 9 13 10 11 11 15  

 ₈↓≥╙ ₉ 27 8 9  10 5  

   27 7 16 7 31  

   ╩ ⌐ ─ ╩ ⇔≡ ⅝ⱳ☻♃כ╩ ⁸ ⌐ ⁹ 

 ₈ ₉ 27 6 11  

ה    ₈ ─ ≤ ╡ ∟₉ 6 361  

27 6 20 7 18 8 8 9 19 10 17 11 21  

ה 2 ×2  54 ═  

   ─  27 6 6 7 ─  10 24 25  

ה   ₈ ─ ₉  

27 11 3   375   

⁸ ⁸ ⁸כ▪♠♪▬● ⁸  

 

─ ─ ⅜ ╩ ⇔≡ ∫≡™╢

⌐≈™≡ ∕─ ╩ ╡ ╘ ╕√ ─ ╩ ╢√╘⌐ ╟╡₈

₉╩ ⇔≡™╢ │ ⌐ ↕╣ ─

⅜ ╦╣√ ╕√ ↓─ ─ ≢№╢ ⌐│ ↕╠⌐ ─

⅜№∫√  

ₒⱪ꜡◓ꜝⱶₓ 

 

 

  

10:00 10:05 ─  

10:05 10:20 ⌂ ⌐╟╢ ─ ┼─ ◘꞉◑◐ꜛ►≢─ ≤

─  

* ה1  1   

1 ה  

10:20 10:35 ◘▬☼⌐ ⇔√ ◘▬☼ ∕─ ╩ ╢ 

 * ה1  2  

1 ה ⁸2 ה  

10:35 10:50 ⌐ ∆╢♠◒♠◒Ⱳ►◦♃◔╩│∂╘≤⇔√  

       * ה1 ה1 ה1 ה1 1 

  1N.M.I.  

10:50 11:05 ⌐ ∆╢ ─ ≤ ─▪Ɽ♃▬♩ 

       

* 1 2 

1 ה ⁸2 ה  

11:05 11:20 ⌐⅔↑╢ ╩ ╣╢ ─ ⌐ ∆╢  

* ה1 ה1 ה1 1 

1 ה  
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11:20 11:35 ₈ ─ ₉ ─  

      ⌐≈™≡ 

* ה1 ה2 ה3   1 

1 ⁸2 ╕∟≠ↄ╡ ⁸ 

3NPO  ♦◙▬fi꞉כ◒☻ 

11:35 11:50 ◐ꜗfiⱤ☻ כ▪♠ Ⱨ◒♬♇◒Ɽ꜠כ♪  

* ה1   2 

1NPO ♦◙▬fi꞉⁸2☻◒כ  

 

ₒ ─╖ ₓ 

ה  ─◦♄ ≤ AM  

ה1   ה1 1 

    1 ה  

 

ה  ─ ⌐⅔↑╢Ⱪ♫≤ ─  

ה1   ה2 ה3 ה1 1 

   1 ה ⁸2 ה ⁸3  

 

( ה☺כⱶⱭכⱱהכ♃꜠☻כꜙ♬ (6  

ⱱכⱶⱭכ☺ 

 

 2015 ⌐⅔↑╢ ⱱכⱶⱭכ☺≢│ ─ ─ ▬ⱬfi♩ ─ ⁸

ⅎ┌ ₈ ─ ₉ ⌂≥╩ ⇔ ╛ ה ⅜ ⇔

╖╩ ∫≡ ≢⅝╢╟℮⌂ ╩ ⇔√ ╕√⁸ ⌐╟╢ ⁸ ─ ⌂≥

┼─ ╩ ⇔ ꜞ▪ꜟ♃▬ⱶ≢ ─ ╩ ∫√ ⌐ ℮

─ ╩ ∫√⁹  

⌐ 2015 ⌐ ╦╣√ⱱכⱶⱭכ☺ ה ╩ ∆╢  

 

2015/4/3  ─ ─ ╩ ⁹ 

2015/4/9 ─ ─ ╩ ⁹ 

2015/4/22 ─ ─ ╩ ⁹ 

2015/4/22 ─ (5 4 )─ ╩ ⁹ 

2015/5/8 ─ ─ ╩ ⁹ 

2015/5/8 ◒כ◊►♪▬●5/17  5/17 ⅜⁸ ⌐ ⇔√ ╩ ⁹ 

2015/5/15 2015 ─ ╩ ⁹ 

2015/5/22 ─ ─ ╩ ⁹ 

2015/6/16 ─ ─ ╩ ⁹ 

2015/6/25  8 13 ( ) 8 16 ( )⁸8 29 8 30 ─ ╩

⁹ 

2015/7/1 ─ ─ ╩ ⁹ 

2015/7/13 8 9 ⌐₈↓≥╙ ₉─ ╩ ⁹ 

2015/7/14 ─ ─ ╩ ⁹ 

2015/7/28 ─ ─ ╩ ⁹ 

2015/8/2 8 5 ─ ─ ⌐ ℮ ─ ╩ ⁹ 

2015/8/20 ─ ─ ╩ ⁹ 

2015/8/22 ₈↓≥╙ ₉─ ╩₈▬ⱬfi♩ ₉⌐ ⁹ 

2015/9/2  ─ ╩◒כ◊►♪▬● ╩ ⁹ 

2015/9/2 ─ ─ ╩ ⁹ 

2015/9/11 ⌐╟╢ ≤ ─√╘ 9/11 ─ ╩ ⁹ 

2015/9/11  9/12 ⅛╠─ ≤ ⌂≥ ─ ─ ╘╩ ⁹ 

2015/9/25 ─ ─ ╩ ⁹ 

2015/10/8  9/11 ─ ─√╘⁸ ─ ≤ ─ ╩ ⁹ 
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2015/10/12 ─ ─ ╩ ⁹ 

2015/10/29  11 3 ─ ─ ◐ꜗfiⱤ☻ₐ ─ ₑ⌐⅛╪∆╢

╩ ⁹ 

2015/11/3 ─ ─ ╩ ⁹ 

2015/11/17 ─ ─ ╩ ⁹ 

2015/12/1 ─ ⁹⌐ ╡╕⇔√⁹ 

2016/3/17 ⌐ ℮⁸ ╩ ⁹ 

2016/3/17  ─ ╩◒כ◊►♪▬● ╩ ⁹ 

2016/3/17  ─ ╩◒כ◊►♪▬● ╩ ⁹ 

2016/3/22 3/20 ─ ⅛╠─ ╩ ⁹ 

2016/3/22 5 4 ╖≥╡─ ─ ─ ╩ ⁹ 

 

ה ה ┼─  

( 1) ⇔√  

 

  

™ ▪○ꜘ◑Ᵽ♫─ ⌐ ∆╢  

≤ ⌐ ⇔≡ ∆╢ ─ ₩∕─ ╩√≥∫≡₩ 

 

( 2)  

 

 

₈ ₉ 1☿ⱷ☻♃2 כ  

₈ ₉ 2☿ⱷ☻♃2 כ 12  

₈ IV₉  1  

 

 

 ₈ ₉ 4☿ⱷ☻♃2 כ  

₈ ₉  1  

 ₈ ┼─▪ⱪ꜡2 ₉♅כ☿ⱷ☻♃1 כ ─ 1/12 1  

 ₈ ₉ 5☿ⱷ☻♃2 כ ─℮∟ 5  

  ₉ 6☿ⱷ☻♃2 כ ─℮∟ 1/2 5  

 

 

 ₈ ◦☻♥ⱶ ₉ 2 ─℮∟ 1/11 1  

₈ ₉ 1  

 ₈ ₉ 2  

 

 

(1)  

 

 

 ≢─  

⌐ ה ℮ ⁸ ─  ◌ⱷ▬  

⌐ ה  ╢  

   ⱪ꜠♇◒ ה  

◒♇ꜝ▬ꜝ ה  ⱨ▫כꜟ♪ ☿fi♃כ  

⸗♬♃ꜞfi◓◘▬♩ 1000─ ◖▪◘▬♩ ─  

 Ᵽכ◘ꜞ♪כ♅  

╩ ╣╢ ⅔╟┘ ─ ≤ ─    

  

2014 ≢─ ⌐ ℮ ┼─  8/8
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8/18 2015▬ⱬfi♩ה ⱷ♦▫▪♥כ◒⌐≡ 

ה ⌐⅔↑╢ ─   

─ ─ ─ . . .  

⌐ ∆╢ ─    

◌ꜟ♦ꜝ≤ ─√╘─   ◓fiⱪꜞfi◘ה

─♃fiⱳⱳ─ ─   

◖Ᵽ◑Ⱳ►◦─ ה   

⌐⅔™≡ꜘⱴ♩◦꜡▪ꜞ─ ▪◌ⱴ♠   

 

≢ ⇔√ⱱ♃ꜟ─™╢ ─  ♦◙▬fi꞉כ◒☻  

⌐ ⇔√ 42 ♩♅ⱡ◐─   

☻Ⱶ꜠ ─ ה  ─  

 

  

⌐╟╢  

2015 │ ⌐╟╢ │ ╦╣⌂⅛∫√  

 

ꜘ♫◑ ╩ ⇔√ ה  

2015ה │ꜘ♫◑ ╩ ⇔√ ה │ ╦╣⌂⅛∫√  

 

↑ ╣ 

┘ ≤⇔≡ ─ ╩ ╣√⁹ 

 ○Ɫꜟ♩ꜝⱡה

 

4 20  

 

 ○Ɫꜟ♩ꜝⱡה

 

4 20  

 

Bistorta sה p.  

 

4 20  

 

 ♫Ᵽ◌▪ꜘ☻☻ה

 

6 6  

 

Silene (Lychnis) cognataה ♅ꜛ►☿fiⱴ♠⸗♩  

 

9 25  

 

 

 Aconogonon divaricatumה

 

9 25  

 

 ◦ⱶꜝ◌ה

 

6 26  

⁸  
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 ⱴ►ꜛ◦◌▪ה

 

10 26  

 

 

 ►♁☺fi☺ה

 

10 26  

 

 

 ♫●♬○○ה

 

11 24  

 

 

 .Rumex spה

 

2 5  

 

─ ─√╘ ─ ╩ ╣√⁹ 

 ►♁►ꜛ◦Ᵽ◘fi●♫ה

 

3 30  

 

 

  

⅜ ⌐╙√╠∆ ⌐ ╦╢⸗♬♃ꜞfi◓ 

Maya Daumal D2 The variation of nitrogen cycle in be ech forest by environmental factor

⌐╟╢Ⱪ♫ ⌐⅔↑╢ ─  

M2 ─ ⌐⅔↑╢Ⱪ♫≤ ─  

D3 ⅜◘꞉◑◐ꜛ►─ ⌐ ╓∆ : ≤─ ⅛╠ 

M2 ⌐⅔↑╢ ⌂╢ ─ ─ ─  

 

 

◦♄ ─ ≤ AM ─ ⌐ ∆╢  

( )  M2 ⌐⅔↑╢ ≢─ ─

─  

 

( 2)  

 

┘ ─ ─ ╩ ↄ  

  

 2015. III 2 3 ₈ ─ ─ ≤ ₉ 

ₐ - -ₑ:98- 106.   

 2015. IV 3 2 3 ₈ ╗ ₉ 

ₐ - -ₑ:261- 266. 

ה ה ה ה ה ה ₁ ה  2015. 

1 ─ ≤ ─ ≤ 67 7- 27. 

─ ה ה  2015. ₈ ─ ⅛╠ ⇔√ ─ ₉ 

ₐ 42e :121- 133. 

ה  2015. ₈ ─ ⅛╠ ⇔√ ─ ₉ 

ₐ ה ₑ:448- 449⁸ 
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ה  2015. ₈ ⅛╠ ⇔√ ─ ₉ 

ₐ 434  6 ╒⅛ₑ 91- 97. 

ה ה ₁ ה  2015. 28 ₈ ─

─ ₉ ₐ ₑ4 :1582- 1588. 

ה ה ₁ ה  2015. ₈ ─ ₉ 

ₐ 42e :134- 151. 

ה ה ₁ ה ה  2015 ─

9 ─ ⌐ ℮ XIX₈ ₉

192- 199  

₁ ה ה ה  2015. ₈ ─ ה

─ ₉ ₐ 42e :152- 159. 

 2015. ₈ ה ─ ≤∕─ ₉ №╖╙─ ₐ ה

─ ─ ₑ :27- 34. 

2015. 25- 27 A₈ ─

─ ₉  ◦fiⱳ☺►ⱶ 2015

11 22 ⁸ ⅔ ─ ◐ꜗfiⱤ☻ ₐ ─ ─

8e6pp.  

ה  2015. IV 4 2 ₈ ⅛╠ ⌐⅛↑

≡─ ≤ ₉ ₐ - - :e429- 433.  

ה ₁ ה ה  2015. 27 ₈

⅛╠ ⇔√ ─ ₉  ⅛⌂⅜╦ ₐ

ₑ4 :1554- 1581. 

 2015ₐ◓☻♃ⱨה♀fi ─ ≤  e 446pp. {Senn, G. 

(1908) Die Gestalts -  und Lageveränderung der Pflanzen-  Chromatophoren.  Engelmann, Leipzig 

─ ≤  }  

 2015₈ ≤ ─ ₉ ₐ ₑ 98- 99. 

 

 

≢─  

ה ה ה ה ה ה ה ▫♥ה

fiⱵꜗ♁►ה♥▫fi♥▫fiⱶה♯◄♯◄►▫fi 2015. Ⱶꜗfiⱴכ ♫ⱴ♃fi ─ .  

50 ⁸ ⁸ⱳ☻♃כ ⁸2015 6 26 .   

ה ה ה ה ה ה ה ▫♥ה

fi♥▫fiⱶה♯◄♯◄►▫fi 2015. Ⱶꜗfiⱴכ⌐⅔↑╢ .  

50 ⁸ ⁸ⱳ☻♃כ ⁸2015 6 26 .   

ה fi◦fi 2015♃ה Ⱶꜗfiⱴכ─ ⅝ 50

⁸ ⁸ⱳ☻♃כ ⁸2015 6 26  

ה ה ₁ ה  2015 ─ ה ─ 30

⁸ ⁸ ⁸2015 11 8  

ה ה ₁ ה  2015 ≢ ⇔√ ─ 30

⁸ ⁸ⱳ☻♃כ ⁸2015 11 8  

Kazutaka KobayashiהMitsuo SuzukiהYuka SasakiהShuichi Noshiro 2015. Prehistoric plant 

materials for various types of weaving in Japan XIX INQUA (the International Union for 

Quaternary Research) Congress 2015 7 26̈́ 8 2  

 

ה  

.  ₈ ─ ≤ⱥ♩─≈⅝№™─ ₉ ₐ ≤ ─ ₑ

2015 10 3  

.  ₈ ⅛╠ 40 Ή↕╠⌐╦⅛∫√ ─ ₉ 98 ⱨ◊

√∫⅛╦⌐╠↕ⱶₐꜝכ ─ ḣ∕─ ╕╡≤ ה↔⅛╖ ḣₑ

2015 11 21  

.  25- 27 A₈ ─
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─ ₉  ◦fiⱳ☺►ⱶa

─ ─ ₑ ⅔ ─ ◐ꜗfiⱤ☻

2015 11 22  

.  ₈ ה ─ ─ ≤∕─ ₉ 25- 27

A₈ ─ ─ ₉

 ◦fiⱳ☺►ⱶₐ ─ ─

ₑ ⅔ ─ ◐ꜗfiⱤ☻ 2015 11 22  

 

 

⸗♬♃ꜞfi◓◘▬♩ 1000 

 ⸗♬♃ꜞfi◓◘▬♩ 1000≤│ 14 ⌐ ↕╣√ ה ⌐ ≠⅝

☿fi♃כ⅜ ≤⌂∫≡ ∫≡™╢ ≢ 1000◌ ─ ◘▬♩≢ ⌐╦√╢

⌂⸗♬♃ꜞfi◓╩ ∫≡ ╩♃כ♦ ⇔ ╩♃כ♦─⧵ ∆╢↓≤⌐╟╡

─ ╡ ╦╡╩ ⅎ ⅛≈ ⌂ ⌐≈⌂→╢↓≤╩ ⇔≡™╢

₈ ₉│ ↓─ ⌐⅔↑╢ ◘▬♩─ ◖▪◘▬♩≤⇔≡ ↕╣ 17 ╟╡

╩ ⇔√ 27 │ 5 ─ ╩ ™⁸ ⌐ ⅝ ╢╟⌐ⱪ♇ꜝ♩כ♃ꜞ≡™

─ ≤Ⱨ♇♩ⱱכꜟ♩ꜝ♇ⱪ⌐╟╢ ─ ╩ ℮≤≤╙⌐ ⌐⅔↑╢

─ כ♃ꜟ▫ⱨ☻כ꜡ꜟ☿ ╩ ∫√ ─ │ ─ ╡≢№╢  

 

ⱪ♇ꜝ♩כ♃ꜞ     12  

Ⱨ♇♩ⱱכꜟ♩ꜝ♇ⱪ    4  

כ♃ꜟ▫ⱨ☻כ꜡ꜟ☿  3  

 

 

 

ừ  ⁸  

 

H25 27 A ₈ ─ ה ה

─ ₉  9,230,000 7,100,000 ⁸ 2,130,000

 

H27 31 ₈ ─ ≤ ה ─ ₉

   2,340,000  1,800,000 ⁸

540,000  

H27 30 A ₈ ⌐⅔↑╢ ה

─ ≤ ─ ₉   

ⱶכ♅ה 780,000 600,000 ⁸ 180,000  
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─  
 

1   
 

   

 

ₒ ₓ ה ה  

ₒ ₓ 1 ─ ה  

 

ₒ2015 ─ ₓ 

─  

♪ⱨ□fi♪ꜝfiכꜙ♬  ♩ꜝⱨ ─ IODP◖▪ ╩ ™≡

♫ⱡ ◦☻♩ ⌂≥ ─ ╩ ™

⅛╠ ⌐ ╢ ─ ╩ ∫√  

 

─  

 ─ ⅔╟┘

─ ⱨꜝfi☻ Vocontian Basin ─ ⌐ ⇔≡

♫ⱡ ◦☻♩ ⌂≥

○☻Ⱶ►ⱶ ─ U- Pb ╩ ™ ─ ⸗♦ꜟ╩ ⇔√  

 

─ 3 ⌐♃כ♦♪►ꜝ◒ ∆╢  

 ⅔╟┘ ─ ─ ⌐ ⇔≡ 3 ♃כ♦♪►ꜝ◒ ╩ ™

Ᵽכ▫♥ꜞ▪ꜞꜟꜗ♅כ◦☻♥ⱶ ⌐ ∆╢ ╩ ∫√  

 

ₒ ₓ 

ISI  

Du Vivier, A. D. C., Selby, D., Condon, D. J., Takashima, R., Nishi, H., 2015 . Pacific 

187Os/188Os isotope and U- Pb geochronology: Synchroneity of global Os isotope change 

across OAE 2. Earth and Planetary Science Letters, Vol. 428, 204 - 216. DOI: 

10.1016/j.epsl.2015.07.020  

Takata, H., Lee, J., Sakai, S., Nomura, R., Tsujimoto, A., Nishi, H., Lim, H. S., Khim, 

B., 2015. Impact of early Oligocene deep water circulation to the benthic foraminifera 

in the eastern equatorial Pacific. Micropaleontology, Vol. 118, 177 - 184. 

Matsuzaki, K. M., Suzuki, N., Nishi, H., Hayashi, H., Gyawali, B. R ., Takashima, R., 

Ikehara, M., 2015. Early to Middle Pleistocene paleoceanographic history of shothern 

Japan based on radiolarian data from IODP Exp. 314/315 Sites C0001 and C0002. Marine 

Micropaleontology, Vol. 118, 17 - 33. DOI: 10.1016/j.marmicro.2015.05. 001 

 

ISI ─ ⅝  

 

 

ₒ ה ₓ 

 

Hiroki Matsui, Hiroshi Nishi, Reishi Takashima, Azumi Kuroyanagi, Minoru Ikehara, 

Hideko Takayanagi, Yasufumi Iryu. Changes of Oligocene planktic foraminiferal depth 

habitat in the eastern equatorial Pacific (IO DP Site U1334 and U1333). AGU Fall Meeting 

2015, Dec. 15 2015, San Francisco, USA.  

 

 

ה ה ה ה ⌐⅔↑╢

≤∕─ Ί ה -Uה Pb ≤─ Ί 165
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2016 1 30  

ה ה ה ⌐⅔↑╢ ה

─ ≤ 122 2015 9 11  

Gyawali B. R., Nishi, H., Takashima, R., Herrle, J. O. Mid - Cretaceous calcareous 

nannofossil biostratigraphy in the Vocontian Basin, Southeast France. 

122 2015 9 11  

ה ה ה ה ה ה

Cenomanian/Turonian ─ ⌐ ↕╣√ ─

122 2015 9 11  

ה ה ה ─ ⌐ ↕╣╢▪

─◒כ♃ꜞ◒ ≤ ⌐⅔↑╢ ┼─ 122

2015 9 11  

ה ה ה ה ה ה ה ה

⌐⅔↑╢ -Uה Pb ╩ ™√

122 2015 9 11  

ה ה ה ה ≤ ⌐ ≠ↄ

OAE 2 ─ 1 2015 11 21  

ה ה ה ה ה ה ה ה

≤ ─ ⌐ ≠ↄ Ί ─

2015 5 25  

ה ה ה ה ה ⌐⅔↑╢ꜘ

fi●כ♪ꜝ▬▪☻ ─ -- ∟⅝╜℮ ◖▪ C9010E─

2015 2015 6 27 ~28 ≈ↄ┌  

ה ה ♪ⱨ□fi♪ꜝfiכꜙ♬ ─ IODP Site U1407─ⱴכ☻♩ꜞⱥ♅

▪fi ◘Ⱡ♥▫▪fi ─ 2015 2015 6

27 ~28 ≈ↄ┌  

ה ה ה ה ⌐ ∆╢ ─

≤ 2015 2015 6 27 ~28 ≈ↄ┌  

№∏╖ ─ ⌐ ≠ↄ ─

⅔╟┘ ꜞⱨ□꜠fi☻☿fi♃כ  2015  2015 8

10  

 

ₒ ה ₓ 

1 2015 9 28 10 2 ה ─  

2 2015 11 15 19 ה ─  

 

ₒ◦fiⱳ☺►ⱶה ─ ⌂≥ₓ 

╖╠™ⱪ꜡☺▼◒♩꜠◒♅ꜗ◦ꜞ₈☼כ ≤ ─ ⌐ ╗₉╩ 2016 3 19

◐ꜗfiⱤ☻  

◦fiⱳ☺►ⱶ₈ ⌐ ┼ ⅛╠ 5 ₉⌐⅔™

≡ 3 Ⱪ▬◌כ▪♪►ꜝ◒ ─ ╩ 2016 3 8 ⱱכꜟ  

5 ⌐⅔™≡ 3 Ⱪ▬◌כ▪♪►ꜝ◒ ─

╩ 2015 8 22 23 ◐ꜗfiⱤ☻  

J- DESC ◖fi♁כ◦▪ⱶ הꜟכ◒☻▪◖ 9 /☻כ◖ 12

◘ⱴכ◒☻כꜟ ╩ J- DESC ≤─

2015 8 6Ή8 ◐ꜗfiⱤ☻  

MRC 2015 in Sendai ꜞⱨ□꜠fi☻☿fi♃כ  in ╩ 2015 8

8Ή10 ◐ꜗfiⱤ☻  

 

 

ₒ ₓ 

♄ꜝⱶ ─ ─○☻Ⱶ►ⱶ ⌐ ∆╢  
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─ ─ ⌐ ∆╢  

─ ─ U- Pb ⌐ ∆╢  

♥כ◕ ⱨꜝfi☻─ ♫ⱡ ⌐ ∆╢  

☻◒ꜞⱪ☻ ─ ⌐ ∆╢  

ꜟכꜞ ⌐ ∆╢  

─ ⌐ ↕╣√ ⌐ ∆╢

 

 

ₒ ₓ 

28 2 16 3 16 ⌐⅛↑≡ ─ (Ɫ▬ꜟ)  

(ꜜ►) ╩ ☿fi♃כ─ ≤⇔≡ ⇔√  

 

ₒ ₓ 

─כ▪♠כ▫♦♃☻ 7 25 ─  

─ ─ 9 26~27  

 

ₒ ≢ ↕╣√ ה ₓ 

 

ₒ ה ₓ 

VI 

─ ─ ≤ и ₈☿Ⱶ♫₉כ

 

☿Ⱶ♫כ  

 

ₒ ₓ 

 ₈ ⌐⅔↑╢ ─ ₉ 3,600,000

1,080,000 24244082  

 

ₒ ₓ 

☿fi♃כ ☿fi♃כ  

 

☿fi♃כ  

 

 

 

ₒ ₓ 

ה  

ה   

 

Island Arc  

 

 

◖fi♁כ◦▪ⱶ J- DESK  

 IUGS  IPA   

 

 

ₒ ₓ 

 

Geological Society of America American Geophysical Union 
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ₒ ₓ ה  

 

ₒ2015 ─ ₓ 

─ ה ─ ─ ≤  

 ╩ ∆╢⁸ ⅛╠ ⌐⅛↑≡─ │⁸ ה ─

─ ⅜⁸ ⅝ↄ ∆╢ ⌐№√╢⁹∕─ ╩╘←∫≡│⁸ ₁⌂ ⅜№╢⅜⁸

─ ╩≥─╟℮⌐ ⅎ╢⅛≤™℮ ≢⁸ ↕╣╢═⅝ ⅜ ↄ ∫≡™╢⁹↓─╟℮⌂

╩ ╘≡ ↄ⌐│⁸ ─ ╩ ⇔⁸∕─ ─ ╩ ⇔≡⅔ↄ↓≤

⅜ ≢№╢⁹∕─√╘ ─ ╩ ⇔≡ ╩ ⇔⁸ √⌂ ╩

∆╢≤≤╙⌐⁸ ─ ─ ⌂≥⌐≈™≡ ⇔√⁹ 

≢─ ⌐≈™≡─  

 ╩ ⌐ ╘╠╣√ ⌐≈™≡⁸ ⌂ ⅛╠ ╩⇔≡™╢⁹

─ │⁸ ╩ ⌐ ⌐ ╦╣√ ⌂ ≢№╢⁹ ─

─ ─ ⌐⁸ ─ ≤ ≤─ ⅜ ⅝⌂

╩ ⅎ≡™╢↓≤╩ ⇔√⁹ 

─ ⌐╙≤≠ↄ ─  

 ∫√ ╩ ≈ │⁸ ╛ ─ ↑⅜№∫≡ ≢№∫√≤ ⅎ

╠╣⁸ ─ ⌂ ⅜ ╦╣≡⅝√⁹ ≢│⁸ ⌐ ≠ↄ ╩♃כ♦⌂

⇔≡⁸ ⌂ ⅜ ╘╠╣≡™╢⁹ ╩ ≤∆╢ ─ⱪכꜟ◓

≤⇔≡⁸ ─ ─ כ◙כ꜠ ╩ ⇔⁸∕─ ─ ─

╩ ╘≡™╢⁹ 

─  

 1950 ⌐ ⌐╟∫≡ ↕╣√⁸ ─ │⁸

─ ─ ≤⇔≡ ⌂ ╩ ∆╢⅜⁸ ╠ↄ ⌂ ⅜⌂↕╣≡↓⌂

⅛∫√⁹↓─ ⌐≈™≡⁸ ─ ╩ ⅎ≡⁸ ─ ⌂≥─ ╩ ⇔⁸

╩ ╘≡™╢⁹ ⌐ ─ ⅜⁸ ⌐⅔↑╢ ─ ⅜ ↄ⁸ ┼─

─ ╩ ⅎ╢ ≢⁸ ⌂ ≢№╢↓≤⅜ ⇔≡™╢⁹ 

 

ₒ ₓ 

 

≤ 10aה2015 ─  ─ ≤ ₑ  

ה ⌂⇔  

9ה2015 ╩ ℮ │ ⅛ ─ ╩╘←╢ ₐ ╩ ↄ e

⁸48 67   

∕─ ─ ╙ ╗   

6₈ה2015 ╩ √ ⅛╠₉a ₑ 62 ⁸ ⁸6

10  

2015 11 28  ─ ╡ ↓∑Ừ ≤

┼  

2015 12  ─ ┬ ⅜  

 

ₒ ה ₓ 

2015  ─ ≤  2015 10

⁸   

 

 

ₒ ה ₓ 

ה  ה ה  

ה  ה ה  

ה   

ה  м  
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ₒ ₓ 

ה   

   ₈ ─ ⌐ ∆╢ ₉ 

ה  

  ₈♫▬ⱨ ─ ≤ ⌐ ∆╢ ₉ 

₈ ⌐⅔↑╢ ─ ₉ 

₈ ⅛╠╖√ ⌐⅔↑╢ ₉  

 

ₒ ₓ 

ה  D  

ה  ☿fi♃כ ≤  

 

ₒ ₓ 

B ₈ ─ ≤∕╣⌐╙≤≠ↄ ─

₉ ה 700,000  

 

ₒ ₓ 

  ☿fi♃כ  

  ☿fi♃כ  

  ☿fi♃כ  

   

   

 

ₒ ₓ 

   

   

   

   

ה    

ה    

  ⅔™╠∑  

  ─  

 

 

 

 

ₒ ₓ 

⁸  

 

 

₁   

 

ₒ ₓ  

 

ₒ ₓ 

ה ה ─ ╩ ≤⇔√ ─ 3 ◖fiⱧꜙכ♃כ

─ ה  

 

ₒ2015 ─ ₓ 

1  ♦☺♃ꜟ ◦☻♥ⱶ♦כ♃ⱬ₈☻כe-Foram Stock₉─  

 95 ─ Internet ⌂ Internet ─ ≤ ⌐╟╡ №╠╝╢ ╩

⌐ ↕∑≈≈№╢ ≢│ ⌐⅔↑╢ ─

⇔™◖▪ ≤⇔≡ ◦☻♥ⱶ─ ≤∕╣╩ ™√ ─ ╩ ∫≡⅝
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√ 08 │♦☺♃ꜟ ─▬fi♃כⱠ♇♩ ─√╘─ ◘▬♩₈e-Foram Stock₉╩

⇔ http://webdb2.museum. tohoku.ac.jp/e-foram/index.html ╩ ⇔√ ◦☻♥ⱶ

≢│ ⌐♦☺♃ꜟ ♁ⱨ♩ ♦☺♃ꜟ ┘ WWWⱭכ☺

♦◙▬fi ☻כⱬ♃כ♦ ♁ⱨ♩ ♦☺♃ꜟ ≤♦☺♃ꜟ ☻כⱬ♃כ♦

╩ ∫√  

2  ⱴ▬◒꜡ⱨ◊כ◌☻ X CT ─ ─  

 X CT ⌐╟╢ ╩ ∆╢√╘⌐ ─ ╩ ◖fi♩ꜝ☻♩

┘ⱡ▬☼─ ▪ꜟ◗ꜞ☼ⱶ╩ ⇔√ ⌐ X ─ⱡ▬☼ ┘ S/N ⌐

⇔ ⱡ▬☼ ╩ ⇔ ∕─ ╩ ⇔√  

3  ─  

 ─ │ ─ⱪכꜟ◓─↓ ⌂ↄ⌂™ ⅛╠ ─

⌐ ⌂╢ ╩ ⇔≡™╢ ↓─↓≤│ ─ ─ ⅜ ≢№╢↓≤╩

⇔≡™╢ ─ ─√╘ CT ⌐♃כ♦◒♇♃☻ ≠ↄ ─ 3

╩ ⇔ Globoconella ≤ Neogloboquadrina ─ ╩ ≤⇔

≡ ∕─ ─ ╩ ∫√  

4  X CT ╩ ™√ ─ ▬○fi ─  

 X CT╩ ™≡ ה ─ ⌐⁸ ה ה ⌐╟╢

─ ─ ─√╘─ ╩ ™⁸ ┘ ⌐⅔↑╢ ─

─ ╩ ∫√  

5  ◄♦▫▪◌ꜝ ▪ꜞfiⱩ◌ה ─  

X CT ┘ CG╩ ™≡ ╩ ⇔ ─ ─

╩ ∫√  

6  ─  

X CT ┘ CG╩ ™≡ ─ ─ ╩ ⇔ ∕─ ─ ╩

∫√  

7  ─  

X CT ┘ ╩ ™≡ ─ ╩ ⇔ ∕─ ⌐≈™≡ ⇔

√  

8  ─ 3  

X CT ┘ ╩ ™≡ ─ ╩ ⇔ ∕─ ⌐≈™≡ ⇔√  

 

ₒ ₓ 

ISI  

1  Iwasaki , S., Kimoto, K., Sasaki, O., Kano, H. Honda, M. C., and Okazaki, Y., 2015 

Observation of the dissolution process of Globigerina bulloides tests (planktic foraminifera) by X-ray 

microcomputed tomography. Paleoceanography, 30, 317ï331, doi:10.1002/2014PA002639. 

 

2  S. Okumura, K. Uesugi, M. Nakamura, and O. Sasaki, 2015 

Rheological transitions in high-temperature volcanic fault zones. J. Geophys. Res. Solid Earth, 120, 

doi:10.1002/2014JB011532. 

 

3  Ehiro, M., Sasaki, O., Kano, H., Kato, H., 2015 

Thylacocephala (Arthropoda) from the Lower Triassic of the South Kitakami Belt, Northeast Japan. 

Paleontological Research 19(4):269-282 · October 2015 

 

4  Otsuki, S., Nakamura, M., Okumura, S. and Sasaki, O. (2015) 

Interfacial tension-driven relaxation of magma foam: An experimental study. J. Geophys. Res. Solid 

Earth, 120, 7403ï7424, doi:10.1002/2015JB012391. 

 

5  Han, J., Kubota, S., Ou, G. Li, Q., Wang, X., Yao, X., Shu, D., Li, Y., Uesugi, K., Hoshino, M., Sasaki, 

O., Kano, H., Sato, T., and Komiya, T. (2016) 

Divergent evolution of medusozoan symmetric patterns: Evidence from the microanatomy of Cambrian 

tetramerous cubozoans from South China. Gondwana Research, doi:10.1016/j.gr.2015.01.003 
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6  Okano, J., Sasaki, O. and Kano, H. (2016) 

The effects of surface roughness of sediment particles on the respiration of case-bearing caddisfly larvae. 

Freshwater Science, DOI: 10.1086/685713 

 

7  ₁ ה ה ה ה  2016 

3 ▬ⱷכ☺fi◓ ─ ┼─ .  99, 63-72. 

 

ISI ─ ⅝  

 

⌂⇔  

 

ⱪ꜡◦כ♦▫fi◓ה  

 

ה  

 

 

 

 

 

ₒ ה ₓ 

 

1  Kimoto, K., Sasaki, O. , Kano, H., Kihara, T., Wakita, M., Onodera, J., Honda, M. and 

Harada, N.  

Micro-focus X-ray CT analysis reveals shell density of marine calcifiers and its seasonal 

changes. Arctic Science Summit Week 2015 , Toyama, Japan, 2015.4.23-26. 

 

2  Iwasaki, S., Kimoto, K., Sasaki, O. and Kano, H.  
Investigation in impact of seawater condition on planktic foraminiferal (Globigerina bulloides) 

calcification by X-ray micro-computed tomography. ESSAS Annual Science Meeting, Yokohama, 

Japan, 2016.3.7-9. 
 

 

1 ה  ה ה ₁ ה ה ה

╩ ⇔√ⱴ▬◒꜡ⱨ◊כ◌☻ X CT ⁸ ⁸

2015.5.24-28. 

2 ה  ה ה ₁  

ⱴ◓ⱴ─ ≤ ∆═╡ ─ ─ ⌐ ∆╢

⁸ ⁸2015.5.24-28 

3 ה  ה ₁  

ⱴ◓ⱴ─ ≤∕╣⌐ ℮ ⁸ , 2015.5.24-

28. 

4  ₁ ה ה  ₁ ה ה ה  

╩ ™√ ─ 51 ⁸

⁸2015.6.13-14 

5 ה  ה ה ₁  

⌐╟╢ ─ ─ 32 ⁸

⁸2015.7.11-12 

6 ה  ה ה ₁  

⌐╟╢ ─

32 ⁸ ⁸2015.7.11-12 

7 ה  ₁ ה  ה ה   

Thylacocephala  ╦⅜ ⅛╠─ ≤∕─

122 ⁸ ⁸2015.9.11-13. 

8 ה  ₁ ה   
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─ ○꜠Ⱡ♇◐▪fi ─▪fi⸗ⱡ▬♪ⱨ◊כ

♫ 165 ⁸ ⁸2016.129-1.31 

9 ה  ה ₁ ה    

╩ ⇔≡Ⱡ☼Ⱶ─ ╩ ╢Ί ─ ⁸ ⁸☼▬◘ה ⌐ ⇔≡

Ί 63 ⁸ ⁸2016.3.20-24. 
 

ₒ ה ₓ 

 

ₒ◦fiⱳ☺►ⱶה ─ ⌂≥ₓ 

 

ₒ ₓ 

1 ה  JAMSTEC ה ה

⌐╟╢ ┼─  

2 ה  ─  

3  ₁ ה ה  ה ה 3 ◖

fiⱧꜙכ♥▫fi◓⌐╟╢  

4 ה  ─  

5  ─  

6 ה  ─  

7 ה   ─  

8  ◖ⱶ☻◐ꜗfi ה ⱱ꞉▬♩ꜝⱦ♇♩ ה JAMSTEC

─√╘─  

9  ▪ꜞ 3  

10  ♩ⱦ◔ꜝ ─ ─  

11  ◘▬☼─  

12  ─◘fi◗ ┼─  

13  J. Han ( Northwest Univ., China) K. Komiya (Tokyo Univ., Japan)ה ◌fiⱩꜞ▪

ה ⌐╟╢ ─  

14  H.L.Filipsson (Lund Univ. Sweden)הT. Toyofuku JAMSTEC ⌐╟╢

┼─  
 

ₒ ≢ ↕╣√ ה ₓ 

 

ₒ ₓ 

 

ₒ ₓ 

63 ⱳ☻♃כ  

 

ₒ▪►♩ꜞכ♅ₓ 

1. Ⱶꜙכ☺▪ⱶ ╦╠∆↓ 9ה 22 23ה  

no.48כ♃꜠☻כꜙ♬ .2 ₈◌▬▪◦ ₉ 

no.49כ♃꜠☻כꜙ♬ .3 ₈3 ⸗♦ꜟ₉ 

 

ₒ ה ₓ 

₈ ₉ ₈ ₉ ₈ ₉₈

₉ ₈☿Ⱶ♫₉כ ₈ ₉ ₈ ₉ 

₈ ₉ ₈☿Ⱶ♫₉כ ₈ ₉ 

I 

∕─ ⱪ꜡◓ꜝⱶ  

 

ₒ ₓ 

 

ₒ ₓ 
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ₒ ₓ 

1 ה  ₈ה X CT ╩ ⇔√ ─

₁ ה 200,000 

2 ה  ₈ה ◘▬☼─ ─ ה 

400,000 

 

ₒ ₓ 

  ה

כ☺♫◦ ה ◦☻♥ⱶ  

כ♃fi☿ ה  

  ה

 

ₒ ₓ 

1   

2   

3   
 

ₒ ₓ 

, 

 

 

  

1  

1 ┼─  

   

  

   I I и  

 

2   

 

1  

⅛╠ ∆╢▪⸗ꜟⱨ□☻ה ─ ≤ ─ ─ ה  

℮─╘⌐┘╠⌂כ♬♪☿ꜟ◌ ה ─ ≤  

♠ꜟ►─ ה ─ ─ ╩ ⇔√ ─  

─ ה ⌐ ∆╢ ≤─  

⌐ ה ∆╢ ─ ≤─  

 

2  

ISI  

1  Nozaki,T., Ishibashi,J., Shimada,K., Nagase,T., Takaya,Y., Kato,K., Kawagucci,S., Watsuji,T., 

Shibuya, T., Yamada,R., Saruhashi,T., Kyo,M. & Takai,K., Rapid growth of mineral deposits at 

artificial seafloor hydrothermal vents. Scientific Reports,6,(2016),22163. 

2  Miyahara,M., Ohtani,E., Goresy, A.E., Lin,Y., Feng,L., Zhang,J.C., Gillet,P., Nagase,T., Muto,J., 

Nishijima,M., Unique large diamonds in a ureilite from Almahata Sitta 2008 TC3 asteroid. 

Geochimica et Cosmochimica Acta,163(0),(2015),14-28.  

3  Momma,K., Nagase,T., Kuribayashi,T., and Kudoh,Y., Growth history and textures of quartz twinned 

in accordance with the Japan law.European Journal of Mineralogy,27(1),(2015),71-80. 

 

ISI ─ ⅝  

Momma,K., Sano,T., Nagase,T., Miyawaki,R. and Matsubara,S., An okenite-like mineral from 

Anijima Island, Ogasawara Islands, Tokyo, Japan.[Bulletin of the National Museum of Nature and 

Science,Series C 41,(2015),1-8. 

 



 62 

ה  

1  ⌐ ↕╣√ Al ⌐ ╗ ─ , 

ה ₈  (PRIUS)₉ ♄▬♫Ⱶ◒

☻ ☿fi♃כ (GRC)2014 2015 . 

 

3  

   
Inoue,T., Kakizawa,S., Cai,N., Fujino,K., Kuribayashi,T., Nagase,T., Greaux,S., Higo,Y., 

Sakamoto,N. and Yurimoto,H., The stability and water solubility of possible Al-bearing high 

pressure hydrous and nominally anhydrous minerals in the mantle. Goldschmidt Conference, Prague, 

2015. 8. 16 – 21 

 

  

1)              ►ꜟ♠ ─

≤ 2016 2015 9 25 27 , . 

2)      ▪►▬fi─ ∕─ : ─  ⌐ ∆╢

  

3)      ▬ꜞ♦♇☿fi☻●כⱠ♇♩─  

⌐⅔↑╢ ▬○fi   

4)    ⌐╖╠╣╢ ⌐≈™≡  

5) ⌐⅔↑╢ ─ ─

2015 2015 9 25 27 , . 

6)   ─

2015 2015 9 25 27 . 

7)  ◌♫♄☺▼ⱨꜞכ Ⱡ♇♩─{211}כ●כꜝꜙ◦♇꜡◓

⌐⅔↑╢ ▬○fi 2015 2015 9 25 27 , 

. 

8) ◌ꜟ◦►ⱶ ─ ≢─ ▬○fi ⌐≈

™≡ 2015 2015 9 25 27 , . 

9) ♩ꜝⱧ♇♅Ɽ♃כfi─ 2015 2015

9 25 27 , . 

10) ⅔╟┘

─ ≤ ∆╢ 2015 2015 9 25 27 , . 

11) , ♃▬ⱪ╩ ≠↑╢ ≤ ─ 2015

2015  6  24  ( )₩26  ( ) ⱱכꜟ. 

12) ,  , ,  ─  ~ ☻

≥☺כ♥ ♫ⱡ ⌐≈™≡ 2015 2015  6  24₩26 

ⱱכꜟ. 

13)  PhaseD ┼─ Al ─ 2015

11 10₩12 ◙ꜝⱪꜟכ♥☻▪ . 

14)   CAI Nao   GREAUX Steeve  

     ─ ≤∕─◐ꜗꜝ◒

fiꜛ◦כ♀ꜞ♃ 2015 11 10₩12 ◙ꜝⱪꜟכ♥☻▪ . 

15) ⌐ ℮▪►▬fi─

 2015 5 24 ₩28  . 

16) ─ ≤ ⌐≈™≡

2015 5 24 ₩28 . 

17) , , , ⱴfi♩ꜟ ≢─ ─ ◦fi◒꜡♩꜡fi

⅛╠─▪ⱪ꜡כ♅ ꞉כ◒◦ꜛ♇ⱪ  2015 12 14 ₩15 , 

. 

18)  (Al, H)-bridgmanite⅔╟┘ Al-rich phase D─

3 ◦fiⱳ☺►ⱶ  2016 2 23 ₩24  . 
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4  

1  (C) ( ) ₈ ⅛╠ ∆╢▪⸗ꜟⱨ□☻ה ─

≤ ₉( ) (  ( )) 

2  (A) ( ) ⱪ꜠כ♩ ─ ╩ ⇔√

( ) (   ( )) 

3  ( B) ( ) ⌐⅔↑╢ ─  ( ) (

 ( )) 

4  ◄Ⱡꜟ◑כ ( ) PAC.No.2014G081  

5  ◄Ⱡꜟ◑כ ( ) PAC.No.2013G127  

 

3   

1  

1  

2  

3  

2  

1  

2  

3  

4 ה  

5 ה  

3 ה  ה ─  

 

4  

Mineralogical Society of America 

 

  

 
ₒ ₓ ה  

ₒ ₓ ≤   

 

ₒ2015 ─ ₓ 

1 ─ ⌐ ∆╢  

ה  ⌐⅔™≡ ╩ ⇔ ◘fiⱪꜞfi◓╩ ℮≤ ⌐

─ ─ ≤─ Os ─ ⱶꜝ♄ה ≤─

─ 40Ar/ 39Ar U-Pb ─ ꜞⱤה 11 Ⱪ꜠כ☼Ɽ☻◌ꜟ

≤─ ╩ ™ ⌂ ≤ ⸗♦ꜟ─ ╩ ∫√  

2 ─ ⌐ ∆╢  

≤─ ⌐⅔™≡ ╩ ⇔ ─ ─ ≤

─ U-Pb ⅛╠ ─ ה ─ ∆╢ ─ ╩ ⇔√  

3 ⌐ ∆╢  

 ⱨꜝfi☻Ⱳ◖fi♅▪fi ⌐ ∆╢ OAE1b, OAE2 ─ ─

─ ⅔╟┘ ⅛╠ ─ ─ ╩ ⇔√

ה ≤─  

4 ▪Ɽ♃▬♩ ⌐ ≠ↄ♥ⱨ꜡◒꜡ⱡ꜡☺כ─  

 ─ ◌ꜟ♦ꜝ ─▪

Ɽ♃▬♩ ╩ ⇔ ─ ≤ ♥ⱨꜝ≤─ ╩ ∫√ ≤─

╕√ ─ ◌ꜟ♦ꜝ─ ♥ⱨꜝ─ ╙▪Ɽ♃▬♩─

╩ ⌐ ∫√ ≤─  

5 ◖◔ⱶ◦─  

 ─ ⅛╠◖◔ⱶ◦ ╩ ⇔ ∕─ ╩ ∫√ ◘fi◒

♩Ɑ♥꜡Ⱪꜟ◓ ⱪꜝⱢ ≤─  
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6 ⱬ♩♫ⱶ⌐⅔↑╢ ─  

 ⱬ♩♫ⱶהⱢכ◙fi ⌐ ∆╢♦Ⱳfi ─ ─ ╩ ∫√ ≤─

 

 

ₒ ₓ 

ISI  

1  Du Vivier, A. D. C., Selby, D., Cond on, D. J., Takashima, R. , Nishi, H., 2015. Pacific 187Os/188Os 

isotope and U -Pb geochronology: Synchroneity of global Os isotope change across OAE 2. Earth 

and Planetary Science Letters, Vol. 428, 204 -216. DOI: 10.1016/j.epsl.2015.07.020  

2  Matsuzaki, K. M., Suzuki, N., Nishi, H., Hayashi, H., Gyawali, B. R., Takashima, R. , Ikehara, M., 

2015. Early to Middle Pleistocene paleoceanographic history of shothern Japan based on 

radiolarian data from IODP Exp. 314/315 Sites C0001 and C0002. Marine Micropaleontology, Vol. 

118, 17-33. DOI: 10.1016/j.marmicro.2015.05.001  

3  Zagorsek, K., Takashima, R. , Hirose, M., 2015. Palaeoenvironment of a monospecific association 

of a new bryozoan species, Schizoretepora tamagawaensis sp. N. (Phiidoloporidae, Briozoa), from 

the Miocene Tanosawa Formation, Northern Japan. Neues Jahrbuch Geologie Paläontologie 

Abhandlungen, vol. 275, p. 115 -123. DOI: 10.1127/njgpa/2015/0456.  

 

ISI ─ ⅝  

4 ה  ה 2016 ⌐ ∆╢ ה ─
15 p. 109-125  

 

 

ₒ ה ₓ 

 

1) Hiroki Matsui, Hiroshi Nishi, Reishi Takashima , Azumi Kuroyanagi, Minoru Ikehara, Hideko 

Takayanagi, Yasufumi Iryu.  Changes of Oligocene planktic foraminiferal depth habitat in the 

eastern equatorial Pacific (IODP Site U1334 and U1333).  AGU Fall Meeting 2015, Dec. 15 2015, 

San Francisco, USA.  

 

 

ה (1 ה ▪Ɽ♃▬♩ ╩ ™√♥ⱨꜝה ─
122 2015 9 11  

ה (2 ה ⌐⅔↑╢♥ⱨꜝ─ ≤♥ⱨ꜡◒꜡ⱡ꜡☺כ
2015 5 24  

3) ─  ≤─ 165 2016 1 29  

ה (4 ה ה ה ⌐⅔↑╢ ≤∕─

ʄ ה U-Pbה ≤─ ʄ 165 2016

1 30  

ה (5 ה ה ⌐⅔↑╢ ה

─ ≤ 122 2015 9 11  

6) Gyawali B. R., Nishi, H., Takashima, R. , Herrle, J. O. Mid -Cret aceous calcareous nannofossil 

biostratigraphy in the Vocontian Basin, Southeast France. 122 2015

9 11  

ה (7 ה ה ה ה ה

Cenomanian/Turonian ─ ⌐ ↕╣√ ─

122 2015 9 11  

ה (8 ה ה ─ ⌐ ↕╣╢▪◒ꜞ♃

─◒כ ≤ ⌐⅔↑╢ ┼─ 122 2015

9 11  

ה (9 ה ה ה ה ה ה ה

⌐⅔↑╢ U-Pbה ╩ ™√

122 2015 9 11  

ה (10 ה ה ה ≤ ⌐ ≠ↄ OAE 2

─ 1 2015 11 21  
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ה (11 ה ה ה ה ה ה ה

≤ ─ ⌐ ≠ↄ ʄ ─

2015 5 25   

ה (12 ה ה ה ⌐ ∆╢ ─

≤ 2015 2015 6 27 ~28 ≈ↄ┌  

 

ₒ ה ₓ 

2015 5 15 18 ─ ─ ≤─  

2015 6 17 23 ─ ─  

2015 7 11 12 ה ─  

2015 8 24 31 ה ─ ≤─  

2015 9 28 10 2 ה ─  

2015 11 15 19 ה ─  

 

ₒ◦fiⱳ☺►ⱶה ─ ⌂≥ₓ 

1) ◦fiⱳ☺►ⱶ₈ ⌐ ┼ ⅛╠ 5 ₉⌐⅔™≡

3 Ⱪ▬◌כ▪♪►ꜝ◒ ─ ╩ 2016 3 8  

2) 5 ⌐⅔™≡ 3 Ⱪ▬◌כ▪♪►ꜝ◒ ─ ╩

2015 8 22 23  

3) MRC 2015 in Sendai ꜞⱨ□꜠fi☻☿fi♃כ  in ╩ 2015 8 8ñ

10 ◐ꜗfiⱤ☻  

 

 

ₒ ₓ 

ⱪꜝⱢ ♅▼◖ ⌐⅔↑╢ ◦Ɽ─◖◔ⱶ♇꜡כꜜ≥ ─ ⌐

∆╢  

Ɽꜞ 11 ꜟ◌☻Ɽ☼כ꜠Ⱪה ─ ─ Ar/Ar ⌐ ∆╢

 

ꜟכꜞ ─ ⌐ ∆╢  

♄ꜝⱶ ─ ─○☻Ⱶ►ⱶ ⌐ ∆╢  

─ ─ ⌐ ∆╢  

─ ─ U-Pb ⌐ ∆╢  

─ ⅔╟┘ⱬ♩♫ⱶ─♦Ⱳfi ה ⌐ ∆╢  

─ ─ ⌐ ∆╢  

♥כ◕ ⱨꜝfi☻─ ♫ⱡ ⌐ ∆╢  

─ ⌐ ↕╣√ ⌐ ∆╢  

 

ₒ ₓ 

28 2 16 3 16 ⌐⅛↑≡ ─
Ɫ ▬ ꜟ

 
ꜜ►

╩

☿fi♃כ─ ≤⇔≡ ⇔√  

 

ₒ ₓ 

─כ▪♠כ▫♦♃☻ 7 25 ─  

─ ─ 9 26~27  

 

ₒ ה ₓ 

VI  

I, II II, ₈☿Ⱶ♫₉כ

 

₈☿Ⱶ♫₉כ  

 

ₒ ₓ 

B ⌐⅔↑╢ ≤♥ⱨ꜡◒꜡ⱡ꜡☺כ─

27  2,700,000 750,000  

⌐ ↓∫√ ─ ─ 27
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3,000,000  

A ⌐⅔↑╢ ─ 27

100,000  

 

ₒ ₓ 

☿fi♃כ  

 

◐ꜗfiⱤ☻  

 

 

 

ₒ ₓ 

 

ₒ ₓ 

Geological Society of America American Geophysical Union  

 

  

 

ₒ2015 ─ ₓ 

Ɽ♇꜡כꜜ ⌐⅔↑╢ ─ ─  

  ─ ⅜ ™ ⌐ ↕╣╢ ∆⌂╦∟ √∟─◖Ⱶꜙ♬♥▫ ⌐─╖ ↕

╣╢↓≤╩₈▬fiⱤⱩꜞ♇◦ꜙ₉≤╟┘ ↓╣⅜ ─◖Ⱶꜙ♬♥▫╩ ⅎ ┼≤ ↕╣╢

↓≤╩₈▪►♩ⱤⱩꜞ♇◦ꜙ₉≤╟┬ ◖Ⱶꜙ♬♥▫ ┼─ ─ │◖Ⱶꜙ♬♥▫∕─╙─╩

⌐ ⇔ ∕─ ≤⌂╢ ≈╕╡↓─╟℮⌂ ▫♥♬ꜙⱵ◖─♩כꜞ◄ ─○

fiꜛ◦כ◔♬ꜙⱵ◖הⱪfiכ ⅜ ⇔√─│ ⌐│ 15 ⅛╠ 16 ⌐⅛↑

≡─ ⌐⅔™≡≢№∫√─≢│⌂™⅛ │↓╣╩⅔╙⌐○ꜟ♥ꜞ►☻─ₐ ─ ₑ

Theatrum Orbis Terrarum ─♥◒☻♩⅔╟┘ ─ ≤ ⌐╟∫≡ ∆╢↓≤╩ ≤

∆╢  

Ɽ♇꜡כꜜ ⌐⅔↑╢ ◦☻♥ⱶ─  

─ │ 16 ≡™⅔⌐Ɽ♇꜡כꜜ ⌐ ╕╡ ∕╣│ ─ ╩╙√╠⇔√⁹

∕─ ─└≤≈⅜ ─ ≢№╡ ↓╣│ ה ה ─ꜞ ▬ⱷכ

☺fi◓ ╡ ⇔ ≢╙№∫√≤™ⅎ╢ ≢│ ─ ה ─ⱪ꜡☿☻ ⅛╠

≤ ┘≤─ ה ╩ ≡ ↕╣√ ≢№╢₈ ₉ ─ ◦☻♥ⱶ

♪ⱷ▬fi ╩ ↕∑╢ ╩№⅝╠⅛⌐∆╢↓≤╩ ≤∆╢  

≤ ≤─ ה ⌐ ↑√ ḣḣ ⌐⅔↑╢

─ ≤ ḣḣ₉  

 
ₒ ₓ 

2016 ╢↑⅔⌐ⱴכ꜡ ≤ ⌐≈™≡Ί1915 ⱬꜟꜞfi ◄Ⱶהꜟכ♀♇◔

ꜟ Ί⁸ 3 2016.3 11Ί28 .  

2016 ⌐≡ ↕╣√◄ꜟfi☻♩כ♅ה♥ꜟⱴfi ≡ 2 ⌐≈™

≡ ≤ ḣḣ2 Letters for Prof.  Dr. Ernst Zitelmann in 1882 and 1910

3 2016.3 1Ί10 .  

2016 ⌐⅔↑╢ ─ ≤ ḣḣ ⌐ ∆╢ √

∟─ ḣḣ 18 2016.3 65Ί71 .  

 2016 ⌐ ∆╢ ─ ⁸

18 2016.3 59Ί64 .  

ₐ ─  ─№⇔№≤ₑ ה 2015 12 .  

 

 

▪fi▬fi♥fi♦▫♪כ♬כꜗ☺ה ☻Ⱶ♁♬▪fi ≤ Ί
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─ Omnividens [○ⱶ♬fl▫♦fi☻] כ♃꜠☻כꜙ♬

No. 48 2015. 7  2Ί4  

Ⱶꜙכ☺▪ⱶ─ ╩ ↄ  ─ ─ ≤⇔≡─Ⱶꜙכ☺▪ⱶ

Omnividens [○ⱶ♬fl▫♦fi☻] כ♃꜠☻כꜙ♬

No. 48 2015. 7 6 7  

─ ⇔↕⅜╦⅛╢꞉כ◒◦ꜛ♇ⱪ╩ ⇔≡ ꜠☻כꜙ♬

Omnividens [○ⱶ♬fl▫♦fi☻] כ♃ No. 49 2015. 11 6Ί7  

∟™↕⌂ ─ ₈╖╪⌂≢≥╤╪↓ ⅝╙─ in ─ ₉╩ ⇔╕⇔√

Omnividens [○ⱶ♬fl▫♦fi☻] כ♃꜠☻כꜙ♬

No. 50 2016. 3 6  

 

ₒ ה ₓ 

2016 ≤ ─ ≤ Ɽ♇꜡כꜜ

☻fiⱤꜗ◐♫כ▬▪ 2016 3 29  

2013 ◦fi♦꜠ꜝ─ ●ꜝ☻─ ה ─ SMMAⱵꜙכ☺▪ⱶꜚ♬Ᵽכ

☻ 2015 ∑╪∞™ⱷ♦▫▪♥כ◒ 12 18  

 
ₒ ≢ ↕╣√ ה ₓ 

2016 1 11 12 ₈♪▬♠─ ◌fi♩ fl▫fi♦ꜟⱣfi♩ ⱡכ

♩₉  

 

 
ₒ ה ₓ 

ה    

ה   VI 2015 9 14Ί18 21 1  

 

ₒ▪►♩ꜞה♅כ ה ₓ 

Ⱶꜙכ☺▪ⱶ▪ꜝ▬▪fi☻ SMMA≤ ⇔√ ≤▬ⱬfi♩─  

SMMA◒꜡☻▬ⱬfi♩ ╖╪⌂≢≥╤╪↓ ⅝╙─ in ─ ─ Ⱶꜙכ

☺▪ⱶ 2015 9 26, 27  

SMMAⱵꜙכ☺▪ⱶꜚ♬Ᵽ2015☻כ┼─  

15 ⅜ ∆╢ ─ ⌐,╖∟─ↄ ≤≤╙⌐  

─♩ⱬfi▬≥◒כ♩ ᵑ₈◦fi♦꜠ꜝ─ ●ꜝ☻─ ה ─ ₉,ᵒ₈Ⱶꜙכ

☺▪ⱶ─≤∫≡⅔⅝─ ℮↔ↄ ₉, ─ ₈ ⅝╙──┤⇔⅞⌐┤╣≡╖╟℮₉ ℮╖

─ ה ≤─◖ꜝⱲ , ─ ₈╖∟─ↄ ─ ╡ ╖₉  

∑╪∞™ⱷ♦▫▪♥כ◒ F○כⱪfi☻◒◄▪ 

2015 12 18 19 2,548  

SMMA ►▼Ⱪ ▬ⱬfi♩◌꜠fi♄כ ⱳ☻♃כ ₈ ─ ₉ ה

2015 3  

Omnividens [○ⱶ♬fl▫♦fi☻]כ♃꜠☻כꜙ♬ No.48 49

50  

NPO natural science ₈◘▬◄fi☻ה♦▬ 2015₉≤─ 2015 7 19  

≤ ⇔√  

  ⌐ ∆╢ ה 2015 4  

◖fi◦▼ꜟ☺ꜙ⌐ ∆╢ 2016 3  

≢ ↕╣√♪▬♠ ◌fi♩ W. Windelband─ ⱡכ♩

2015 5Ί12  

2015 4  

Ⱶꜙfi☻♃כⱬꜟ◒ ─ ⌐⅛⅛╢ 2015 4  

2015 5  

ₐ ₑ Ɽ♬♇♠▫ ◄♪꞉כ☼ ♩כ▪כꜚ 2015 6
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₈ ─ ₉ 2015 10  

₈ ╟╡ ↕╣√ 2 ─ ₉ 3

2016 3  

10 ₈ 100 ₉ 2016 3  

 

 35 ☿fi♃ 2015 11

18 20  

 
ₒ ₓ 

ה C Ɽ♇꜡כꜜ ⌐⅔↑╢ ◦☻♥ⱶ─

15K02928 27 29  

₈ ≤ ≤─ ה ⌐ ↑√

Ί ⌐⅔↑╢ ─ ≤ Ί₉  

 

ₒ ₓ 

  

  

  

  

 

 

 
ₒ ₓ 

 SMMA Ⱶꜙכ☺▪ⱶ▪ꜝ▬▪fi☻ ⱷfiⱣכ 

₈ ─ ₉  

 
ₒ ₓ 

Ɽ♇꜡כꜜ  
 

 №∏╖  
 

ₒ ₓ ה  

ₒ ₓ ╩ ™√ ─  

 

ₒ2015 ─ ₓ 

1) ╩ ⇔√  

≢─ ─ ╩ ≢ ╘≡ ╖ ─ ╩

╒╓ ─ ⌐ ∟⌂⅜╠ ╩ ∆╢ ╩ ⇔√  

 

2) OAE ─  

↓╣╕≢─ ≢ ╠╣√ ╩ ™≡ ⅔╟┘⸗♦ꜞfi◓ ≤

⌐◖fiⱤ▬ꜟ⇔√ ה ≤ ⇔√  

 

ₒ ₓ 

ISI  

1) Yoshimura, T., Tamenori, Y., Takahashi, O., Nguyen, L.T., Hasegawa, H., Iwasaki, N., Kuroyanagi, A., 

Suzuki, A., Kawahata, H. (2015) Mg coordination in biogenic carbonates constrained by theoretical and 

experimental XANES. Earth and Planetary Science Letters, 421, 68-74. DOI: 10.1016/j.epsl.2015.03.048 

 

ₒ ה ₓ 

 

2) Hiroki Matsui, Hiroshi Nishi, Reishi Takashima, Azumi Kuroyanagi, Minoru Ikehara, Hideko 

Takayanagi, Yasufumi Iryu. Changes of Oligocene planktic foraminiferal depth habitat in the eastern 
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equatorial Pacific (IODP Site U1334 and U1333). AGU Fall Meeting 2015, Dec. 15 2015, San Francisco, 

USA. 

 

 

3) №∏╖

─ ⌐ ℮ ─  2016

2016 5 24  

4) №∏╖ ⌐⅔↑╢ ⅛╠

─ ⅔╟┘ IODP Exp. 342 165

016 1 30  

5) №∏╖ ─ ⌐ ≠ↄ

─ ⅔╟┘ ꜞⱨ□꜠fi☻☿fi♃כ  2015  2015

8 10  

 

ₒ◦fiⱳ☺►ⱶה ─ ⌂≥ₓ 

2015 8 6ð8 J-DESC ◖fi♁כ◦▪ⱶ הꜟכ◒☻▪◖ 9 כ◖

☻/ 12 ◘ⱴכ◒☻כꜟ ╩ J-DESC

≤─  

2015 8 8ð10 MRC 2015 in Sendai ꜞⱨ□꜠fi☻☿fi♃כ  in ╩

MRC≤─  

 

ₒ ₓ 

⌐⅔↑╢ ⌐ ∆╢  

◖▪╩ ™√ ─ Na

─ ⸗♦ꜞfi◓ ◘fi◗ ⌐ ∆╢  

◘fi◗ ─ ⌐ ∆╢  

Foraminifera census project (FORCIS) Thibault de Garidel-Thoron CEREGE

─ ⌐ ∆╢  

 

ₒ▪►♩ꜞכ♅ₓ 

2015 6 10 ─ ─ ⅔╟┘ D ⌐  

2015 7 22 NPO Ⱶ◒꜡Ⱡ◦▪ ┼™ⱪ꜡◓ꜝⱶהⱵ◒꜡Ⱡ◦▪ ⅔╟┘

☿fi♃כ ┼ ╩  

2015 7 25 ⌐כ▪♠כ▫♦♃☻  

2015 8 22 ≢─ MR─ ה ⌐  

2015 9 29 6 ┼ ╩ ⇔√ ┘ ╩

 

2015 10 16 ┼ ╩  

2015 11 3 in ₈ ─ ─◌♃♅ ⅛↕≤ ⇔↕₉─ ⌐

 

2016 1 21ð22 ≢─ ╩  

2016 3 8 ◦fiⱳ☺►ⱶ ⱱכꜟ ≢ MR  

 

ₒ ה ₓ 

 

VI ☿Ⱶ♫כ ☿Ⱶ♫כ  

 

ₒ ₓ 

 ⌐ ℮ ⅜ ⱪꜝfi◒♩fi⌐ ⅎ

╢ ─ 27 28 250  
 

ₒ ₓ 

J-DESC ◖fi♁כ◦▪ⱶ  
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Marine Micropaleontology Elsevier  

 

ₒ ₓ 

American Geophysical Union 

 

 

 
ₒ ₓ 

ה  

ₒ ₓ 

╩ ≤∆╢ ▪☺▪─ ─  

 

ₒ2015 ─ ₓ 

 ─ ─ ╩ ≤∆╢ ~ ─ ≤⇔≡

─ ─ ⌐≈™≡ ⇔√ ╕√ ─ ─ ╛

─ ≤⇔≡ Ɑꜟⱶ ⅔╟┘ ─ ╛ ⌐≈™≡ ≤ↄ⌐

╩ ⌐ ╩ ╘√ ─ ╛ ─ ╙ ∫√  

 

ₒ ₓ 

ISI  

1) Isozaki, Y., Ehiro, M., Nakahata, H., Aoki, K., Sakata, S & Hirata, T. 2015. Cambrianplutonism in Northeast 

Japan and its significance for the earliest arc-trench system of proto-Japan: new U-Pb zircon ages of the 

oldest granitoids in the Kitakami and Ou Mountains. Journal of Asian Earth Sciences, vol. 108, 136ï149  

2) Ehiro, M., Sasaki, O., Kano, H., Nemoto, J. and Kato, H., 2015, Thylacocephala (Arthropoda) from the 

Lower Triassic in the South Kitakami Belt, Northeast Japan. Paleontological Research, vol. 19, no. 4, p. 

269ï282.  
 

ISI ─ ⅝  

1) Ehiro, M., 2015, Extraordinarily large Permian nautiloid Tainoceras from the KamiyasseïImo area, South 

Kitakami Belt, Northeast Japan. Earth Science (Chikyu Kagaku), vol 69, p. 303ï310.  

 

⌂⇔  

 

ⱪ꜡◦כ♦▫fi◓ה  

1) Niko, S., Ehiro, M., Nishikawa, O. and Nishikawa, I., 2015, Early Permian (Asselian) orthoconic 

cephalopods from the Taishaku Limestone Group, Akiyoshi Belt, Southwest Japan. Bulletin of the Tohoku 

University Museum, no. 14, p. 1ï4.  

 

ה  

 

 

 

 

2015 4 

123 ─  (2) 24ï29  

2) 2015 ה   ה 1

ה 2. , p. 22ï27 (2) 4 , 42ï47

(4) ,p. 70ï79 ה 3. (1) ─ ─ ≤

, p.113ï125╩  

 

ₒ ה ₓ 
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ה (1 ₁ ה ה ה  2015

Thylacocephala( ) 122 (

2015 9 11-13 )  

2)  2015

122 ( 2015 9 11-13 )   

 

ₒ ≢ ↕╣√ ה ₓ 

1) ─ ⅛╠ ─ ─ 2015 9 ♥꜠ⱦ  

 

ₒ▪►♩ꜞכ♅ₓ 

 

1) ☺○Ɽה◒כ●▬♪ ה ( ─☺ꜙꜝ ─

)( 2015/11/1)  

 

 

1) (2015

) 

ה (2  2015 11  

 

ₒ ₓ 

1)  

2) 125  

3)  

4)  

5)  

6)  

 

ₒ ₓ 

  

 

2  

  

  

≢─  

 

◌꜠fi♩♩Ⱨ♇◒☻ ₈ ─└≤┘≤₉ 2☿ⱷ☻♃כ ( )  
 

≢─  

 

 ☿fi♃כ⌐⅔↑╢  
 

ה ─  

○ꜞ◄fi♥כ◦ꜛfi₈ ─ ₉ 2015 4 1 ⅔╟┘ 10 1

 

₈ ≤ ה ₉ ⁸2016 3 10  
 

 

 

─☼Ⱪ▬◌כ▪  
─ ╩ ⌐ ─☼Ⱪ▬◌כ▪╢↑⅔⌐ ╛ ∕─ ⌂ ה
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─№╡ ⌐≈™≡ ⇔≡™╢  

≤ ≤─ ⌐≈™≡─  
─ ה ╛ ─ ╩ ⌐ ─ ⅜≥─╟℮⌂ ה ◦☻

♥ⱶ⌐╟∫≡ ─ ╩ ⇔≡™√─⅛╩ ⇔≡™╢  

─ ה ⌐ ∆╢  
╩ ╗ ─ ╛ ⅜ ⌐ ╗ ₁╩≥─╟℮⌐ ∆╢↓≤≢

↕╣ ∕╣⅜ ⌐≥─╟℮⌂ ╩ ⅎ≡™√─⅛⌐≈™≡ ⇔≡™╢  
 

 

 

ₐ ─  ≤ ─ ₑ ,2015 10 ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ≤  

 

₈ ─ ≤ ╩╘←╢ ₉ ה ₐ ─ ה

ה  ≤ ₑ,2016 1 ,206-232 

₈ ─ ≤ ₉a ₑ811,2015 12 ,1-18 

₈ ה ₉a ₑ56,2015 11 ,61-78 

₈ ≤ ─ ⅛╠ ₉a

ⱦ☻♩ₑ,84, 2015◐כ▪  10 , 16-20 

₈ ─ ה ╩ ⌐ ₉ ה ה ₐ

─ ≤ ₑ( ,2015 6  

 

 

₈ ─ ₉ 3 ⁸2015כ♫Ⱪ☼☿Ⱶ▬◌כ▪ 7 22 ⁸

 

₈ ♅◌ ─ ╩ ⌐₉ 4 ⁸2016כ♫Ⱪ☼☿Ⱶ▬◌כ▪ 3

11 ⁸  

 

 

 63 ₈ ≤ ₉2015 11 15 ⁸ ⱷ

 ◒כ♥▪▫♦

 

5  

₈ ♅◌─ ₉  ( C) 2014 2016  600,000  

₈ ⌐⅔↑╢ ─ ⌐ ∆╢ ₉ ,

( C) ,2013-2015 ,300,000  

 

 

 

☿fi♃כ   

☿fi♃כ   

  
 

 

NPO ה Ⱡ♇♩꞉כ◒  

  

  

  

  
 

 

☼Ⱪ▬◌כ▪
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≢─  

1 ◌꜠fi♩♩Ⱨ♇◒☻ ₈ ─└≤┘≤₉ 2  

2 ה ה PH5 1  

≢─  

1 ₈ ─ зהи₉ ה  

 

 

 

⌐⅔™≡ ─ ⌐√∫√ ╩ ≤⇔ ᵑ ⌐⅔↑╢ ╛◖

כ☺꜡⸗☻ ᵑ∕╣⌐ ↄ ╦╢ ╛ ∕─ ─ ה ─ ╩ ™⁸ ─

≢ ╩ ∫√⁹ 

─ ≤⌂╢ ─ ה ─ ─√╘ ─ ⌐⅔™

≡ ╩ ⇔√ №╦∑≡ ─

⌂≥ ─ ≤ ╩ ╘√   

─ ⌐ ╦∫√ ╛ ⌐≈™≡ ─ ╛ ╩ ╘

╙ ⇔√  

 

 

 

1  ≤ ₐ ─ ₑ 2016 3 pp.167-192  

2 ⱴכ꜡  ─ ◄▬♩╩╘←∫≡ ≤ ─

11 2016 3 pp.15-31  

 

∕─  

1  ≤ ₐ ₄e 228₅ 2015 4

pp.130-131  

2  ₄ ≤ ₅ / ה ₐ ₑ

807 2015 8 pp.98-100  

3 ה  ה    ─ 11 2016

3 pp.51-92  

4  ₐ ⌐e≈™≡ 3 2016

3 pp.133-136  

 

 

1  ─ ↑ ╣╩╘←∫≡ ₈ ─ ₉ 2015 11

3  

2  ─ ─ 2016 3 31  

 

┼─  

1 ה  ⅔╟┘ 2015 5 26 ~6 5 ☻ⱨꜝfiה☻▬☻ה♠▬♪  

Sonehara SatoshiEdo-period Development of Shotoku Taishi Legends ─

,Joint WorkshopΓCombinatory Religious Practices in Japanese HistoryΔMay 29th 2015Heiderberg

Germany  

2  ≤ ≤ 2015 6 12-15 ⌂≥  

3 ⱴכ꜡  ◌Ⱨ♩ꜞכⱡ Archivio Storico Capitorino 2015 7 31 כ꜡

ⱴ ▬♃ꜞ▪ 

4  Sonehara SatoshiThe Lineage of the Sanno Deity ─  International Association 
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History of Religious Quinquennial 21th World CongressAugust 28th 2015 Erfurt Germany  

5  ⅔╟┘ National Archives Library of Congress╒⅛ 2015 9 17 25

꞉◦fi♩fi D.C.⌂≥  

6  Sonehara Satoshi.ΓEarly modern Japanese Buddhism and the TaiseikyǾ≤a

ₑΔ Multidisciplinary Workshop ΓRethinking the Textual Approach to Buddhist Studies: Issues and 

Methodologies ( ⌐ ⅛╣╢ ≤ )ΔNovember 15th 2015Santa Barbara

USA  

7  ⁸ 2015 11 27 30 ⅔╟┘  

8  ⱪꜞfi☻♩fi ⌂≥ 2016 2 24 28 ♩☻ⱪꜞfi┘╟⅔◒כꜜכꜙ♬

fi  

 

 

1 ─ ≤∕─  27 1500

 

2 ─ ⅛╠ √ ─

27 330  

3 ₈ ה ≤ ₉ ─ ≤ ─√╘⌐

27 100  

4 ─ 2015

50  

 

 

 

1 ה  

2 ה  

3 ☿fi♃הכ  

4 ▪☺▪ ☿fi♃כⱪ꜡☺▼◒♩ ⱪ꜡☺▼◒♩ ꜚ♬♇♩  

 

 

1 ה  

2 ה  

3 ה  

4 ה  

5   

 

 

ה ה ה ה ☼fl▬◌כ▪ ה ה

ה ה ה ה ה

ה  

 

⌂≥ 

1  ─ Ί ╩ ⌐Ί ™⇔┬╖ 2015 6 6

☿fi♃כ  

2  ≤ 150 ₈ ─ ₉ 2015

10 24  
3  ≤ 2016 2 4

 

 

  

 

┼─  
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─  

─ ⌐ ╩ ≤∆╢  

⌐ ∆╢  
 

 

₈ ─ ⌐≈™≡ 8 4

ⱪ꜡☺▼◒♩  ₉   11    2016 3   

33-49  

₈ ⌐≈™≡ : ─ ₉

 3   2016 3   29-36  
 

 

 

     

 

      

 

3  
 

  

 

┼─  

 

₈ ₉ 1☿ⱷ☻♃2 כ  

 

 ₈ ₉ 4☿ⱷ☻♃2 כ  

₈ ₉  1  

 ₈ ┼─▪ⱪ꜡2 ₉♅כ☿ⱷ☻♃1 כ ─ 1/12 1  

 ₈ ₉ 5☿ⱷ☻♃2 כ ─℮∟ 5  

  ₈ ₉ 6☿ⱷ☻♃2 כ ─℮∟ 1/2 5  

 

 ₈ ◦☻♥ⱶ ₉ 2 ─℮∟ 1/11 1  

₈ ₉ 1  

 ₈ ₉ 2  

 

 

  

™ ▪○ꜘ◑Ᵽ♫─ ⌐ ∆╢  

≤ ⌐ ⇔≡ ∆╢ ─ ₩∕─ ╩√≥∫≡₩ 
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B ₈ ⌐╟╢ ī◑◦◑◦ ─

─ ₉⌐ ≠⅝ ─◑◦◑◦ ≤ ≤─ ─ ╩ ↄ⌐╦√∫≡ ╩

∫√ ╕√ ₈ ⌐╟╢ ī ─ ╩

⅛╠ ╢₉╩ ∆╢√╘⌐ ≤ ─ ⅜ ⅝≡™╢ ─№╢ ≢ ◘fi

ⱪꜞfi◓╩ ™ ╩ ∫√ ∕─╒⅛ ⌐⅔↑╢ ─ ⌐⅔↑

╢ ─ ™ ─ ≤ ⌐ ∆╢ ⌐⅔↑╢

─ ≤ ─ ⌐ ∆╢ ⌂≥╩ ╘√  

 

 

Sakamoto, Y., Yokoyama, J. and Maki, M. 2015. Mycorrhizal fungal diversifications in mixotrophic orchid 

Cephalanthera longibracteata: is mixotrophy a transitional stage from autotrophy to myco-heterotrophy? 

Mycoscience 56: 183-189. 

Li, Y., Itoi, T., Takahashi, H. and Maki, M. 2015. Morphological and genetic variations in the populations of a 

hybrid zone between Leucospectrum jaopnicum and L. stelliplium in the west Japanese mainland. Plant 

Systematics and Evolution 301: 1029-1041.  

Li, Y. and Maki, M. 2015. Variation in the frequency and extent of hybridization between Leucosceptrum 

japonicum and L. stellipilum (Lamiaceae) in the central Japanese mainland. PLoS ONE 10: e0116411. 

Lee, S.-R. and Maki, M. 2015. Origins of Hosta cultivars based on sequence variations in chloroplast DNA. 

Horticulture Journal 84: 350-354. 

Li, Y., Iijima, S and. Maki, M. 2015. Development and characterization of microsatellite markers for Veratrum 

maackii (Melanthiaceae). Application in Plant Sciences 3: 1500030. 

ה ה  2015. ─ⱢⱴⱠ♫◦◌☼ꜝ ╩ ™∞∆ ◄ⱥ

ⱷ▪ꜘⱷ 46 13-14. 

 

 

ה ה ה ה  2015. ♫fi☺ꜗ⸗fi☺ꜗ◗◔⌐ ∆╢

─ 79 ⱳ☻♃כ . 

ה ה ה ה ה 2015. ⌐ ∫≡ ∆╢▪◐ⱡ

◐ꜞfi♁► ─ ≤ ⌐≈™≡ 79 ⱳ☻♃כ . 

ה ה ה ה ה ה ה ▪○ꜘ◑Ᵽ♫─

≤ 79 ⱳ☻♃כ . 

ה ™ↄ╖ה ה ה ה 2016. ♃◌◒ⱴⱥ◐○◖◦≤◘fi

▬fiⱥ◐○◖◦─ ⌐⅔↑╢ ה ─ 15

 

ה ה ה ה ה ה ה ▪○ꜘ◑Ᵽ♫─

⌐ ∆╢ 15  

ה ה 2016. ≤ ⌐⅔↑╢♠ꜞⱨⱠ♁►─

15  

ה 2016. ⌐⅔↑╢ ◄♂◌꞉ꜝ♫♦◦◖─ ה ─

15 ⱳ☻♃כ  

ה ה 2016 ◖Ᵽ▬◔▬♁►─ ⌐⅔↑╢ ≤
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15 ⱳ☻♃כ  

 

 

H24₩27  B ₈ ⌐╟╢ ī

◑◦◑◦ ─ ─ ₉  2,340,000 1,800,000 ⁸ 540,000

 

H27₩28  ₈ ⌐╟╢ ī

─ ╩ ⅛╠ ╢₉ 2,340,000 1,800,000 ⁸ 540,000  

H26₩29  B ₈ ▪◘◙╩ ™√ ꜞ

ⱨ□꜠fi☻ ─ ⌐ ∆╢ ₉   819,000

630,000 ⁸ 189,000  

H26₩28  C ₈ ⌐╟╢ ⅜╙√╠

∆ ─ ₉  ™ↄ╖  390,000

300,000 90,000  

H24₩28  ⱪ꜡◓ꜝⱶ ₈ ⌐ ∆╢ ꜞ☻◒ ─ ₉

 1,650,000 1,500,000 150,000

 

H27₩29  C ₈ ⱴכ◌כ─ ⌐ ⇔

√ ─ ₉    520,000

400,000 120,000  

 

H27 ₈ ⌐⅔↑╢ ─ ה ה ⌐

∆╢ ₉ 1,500,000  1,500,000  

 

 

 

 

 

 

 

Population Ecology, Editor 

 

⌂≥ 

 

 

 

 

ה  

Botanical Society of America  

7 International Association for Plant Taxonomy  
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8 American Society of Plant Taxonomists  

 

  

 

┼─  

  

  ₈ ₉ 2☿ⱷ☻♃2 כ ─ 1 6  

₈ IV₉  1  

 

  

₈ ₉  1  

  ₈ ₉ 6☿ⱷ☻♃2 כ ─℮∟ 1/2 5  

 

 

 

 │ ─ ─ ╩ ↑ ₁ ─ ╩ ∆╢ ↓─ ╩ ⇔ ⅔╟┘

─ ⌂≥─ ╩ ℮ ⅜ ≢№╢ ⌐⅔™≡│ ↓─ ─ ┘

─♃כ♦ │ ⌂ ⌐№╡ ⌐⅔↑╢ ─ ⁸ ⅔╟

┘ ─ ╘√╢∆≥♃כ♦ ☻◑ ⱥⱣ⌂≥╩ ≤⇔√ ⌂

Ɽ♃כfi ─ ⅔╟┘ ─ ╩ ╘≡™╢ ╕√⁸ │ ₈ ה

DNAה ⱴכ◌כ╩ ™√ √⌂ ─ ₉⌐╟╡⁸ ⌐ ⅎ≡⁸

─ ≤⇔≡ ⅜ ╕∫≡™╢ ╩ ™√▪☻♫꜡─ ╩

╘√⁹ ⌐ ╘√ │ ─ ╡≢№╢  

ה ─ ⅛╠ ⇔√ ─ ╩ ⇔⁸ ⌐⅔↑╢ ─

⌐ ⇔√⁹ 

ⱥⱣה ─⅔↑╢ ─ ♃כ♦ ≤ ─ ╩ ≤⇔≡⁸

⌐ ⅝ ⅝⁸ ה ⁸ ה ─ ╩ ⇔√⁹↓─ ⌐╟╡⁸

─ ⌐≈™≡ ⌐ ≠ↄ ╩ ╢≤ ⌐⁸ ⌐≈™≡│⁸ ╩

⇔⁸ ⌐ ∆╢ ╩ ╢↓≤⅜≢⅝√⁹ 

ה ─ ⱥⱣ ─ ╩ ⇔⁸ ≢─ ™ ⅜ ╘╠╣╢↓

≤╩ ⇔√⁹ 

 

 

Tei, S., Yonenobu, H., Suzuki, S., Ohyama, M., Gotanda, K., Nakagawa, T., Sugimoto, A.:      
Reconstructed July temperatures since AD 1800, based on a tree-ring chronology network in the Northwest 

Pacific region, and implied large-scale atmospheric-oceanic interaction. Palaeogeography Palaeoclimatology 

Palaeoecology, 435, 203-209, 2015, DOI: 10.1016/j.palaeo.2015.06.012. ( )  

 

∕─  

ה . 2015.  ₈ ₉⌐⅔↑╢ .   19: 155-

158 ( ) 

. 2015. 9 ─ , 9
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⌐ ╦╢ , 125 , 

, 43-44. ( ) 

 

 

, : ─ ⌐ ┼ ∫√♠●─ , 

32 , , 2015. 7.11-12. (ⱳ☻♃כ ) 

, , : X CT ╩ ™√ ─ ≤

, 32 , , 2015. 7.11-12. (ⱳ☻♃כ ) 

Sakashita, W., Miyahara, H., Yokoyama, Y., Nakatsuka, T., Aze, T., Hoshino, Y., Ohyama, M., Yonenobu, H., 

Takemura, K.: A humid climate in central Japan at the end of the Little Ice Age, 138  

 (2015  , , 2015. 11.3.  

: ⌐ ≠ↄ ה ─ ─ , 66

, , 2015.3.27.,  

: ⌐╟╢ ─ ≤ , 66

, , 2015.3.28., ⱳ☻♃כ  

, : ⌐ ≠ↄ ─ ⅔╟┘ ─☻כⱬ♃כ♦ , 

304 ◦fiⱳ☺►ⱶ ♦כ♃ⱬכ☻ , ,  

2016.2.23. ( ). 

 

( )◦fiⱳ☺►ⱶה ⌂≥ 

: ☻◑─ ,   27  1 

, , 2015.10.2, ( , ) 

 

ⱨ▫כꜟ♪  

2015ה 4 6  ⌐≡⁸ ─ ╩ ∫√⁹ 

5ה 26 6 13 ⌐⅛↑≡⁸◄☺ⱪ♩ה ◄☺ⱪ♩ ☿fi♃כ⌐ ™≡⁸ 3

JICA ◄☺ⱪ♩ ☿fi♃כ GEM-CC ⱪ꜡☺▼◒♩ ╩ ⇔√⁹ 

6ה 25  ☿fi♃⁸≡⌐כ ─ ╩ ∫√⁹ 

8ה 18 ₩19  ⌐≡⁸ ─ ∫√⁹ 

9ה 10  ⌐≡ ─ ⁸ ╩ ∫√⁹ 

10ה 12 10 29 ⌐⅛↑≡⁸◄☺ⱪ♩ה ◄☺ⱪ♩ ☿fi♃כ⌐ ™≡⁸ 4

JICA ◄☺ⱪ♩ ☿fi♃כ GEM-CC ⱪ꜡☺▼◒♩ ╩ ⇔√⁹ 

11ה 9 11 ⁸ ⌐ ™≡ ╩ ∫√⁹ 

11ה 25 ₩11 28  ⌐⅔™≡⁸ ╩ ∫√⁹ 

2016ה 3 1 ₩3 8 ⌐⅛↑≡⁸ ה ⌐≡⁸ ─ ╩ ∫

√⁹ 

 

 

 B ₈ ה DNAה

ⱴכ◌כ╩ ™√ √⌂ ─ ₉ 3,380,000  2,600,000, ⁸

 780,000  
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 ₈ ▪ⱷꜞ◌ ─ ─

≤ ₉ (    ) 4,420,000

3,400,000 ⁸ 1,020,000  

H  ⌐ ℮ ☿fi♃כ 3,890,718

2,992,860 ⁸ 897,858  

 

 

 

  

 

JICA ◄☺ⱪ♩ ☿fi♃כ GEM-CC ⱪ꜡☺▼◒♩  

⌂≥ 

 

 

 

 

 

IAWA (International Association of Wood Anatomists)  

Tree-ring society  

 

 

  ⱱכⱶⱭכ☺  

 

  

 

┼─  

  

  ₈ ₉ 2☿ⱷ☻♃2 כ ─ 1 6  

₈ IV₉  1  

 

  

₈ ₉  1  

  ₈ ₉ 6☿ⱷ☻♃2 כ ─℮∟ 1/2 5  

 

 

 

 1980 ⅛╠ 1990 ⌐⅛↑≡ ↕╣√ ─ ⌐ ∆╢ ⌂ ₐ ─

ₑ 3 2 ╩ ─ ╩ ╗ ─ ⌂ ⌐╟∫≡ 5 ⌐
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⇔ ∑≡ ─ ≢ ≢№∫√ ╛ ─ ⌐ ∆╢ ╩ ⅎ╢≤ ⌐

⌐ ↕╣√ ⌐ ∆╢ ╙ ─ ⌐ ≠™≡ ╘√⁹ │ ─ ╩ ∆╢≤

⌐ ≤⇔≡ ─ ─ ╛ ⌂≥╩ ∫√⁹ 

 ⌐№╢ ─ ─ ⌐ ⅛╣≡™╢ ─ ─ ⌐≈™≡

╩ ™ ╛ ─ ⌐ ⇔≡◖ⱷfi♩⇔√⁹↓╣╠─◖ⱷfi♩│

(2015)⌐ ↕╣≡™╢⁹ 

 

 

⁸∕─  

ה ה ה ה  2015. ─  1. . (

☿fiꜞꜛ► ◖◦ꜛ► ◒☻ⱡ◐ ) 

ה ה ה ה  2016. ─  2. . (

▬Ⱡ ♃◔ Ⱪ♪► ◒꞉ ▬ꜝ◒◘ ) 

 ( ) 2015. . 

. 

 ☻כⱬ♃כ♦

Yonekura, K. and Kajita, T. BG Plants  Έ ▬fi♦♇◒☻ Ylist http://ylist.info 

 

 

─ ─ ≤ ⌐ ≤ ⌐ ⌐ ∆╢ ─ ─√╘

2015 9 16 ⅛╠ 9 21 ╕≢─ ≢ ─ ╩ ⇔ ◘fiⱪꜞfi◓╩ ∫√⁹ 

 

 

⌂≥ 

 

ה     

☻כⱬ♃כ♦     

  

 Acta Phytotaxonomica et Geobotanica (APG)  

    ⱥⱴꜝꜘ  

  

⌂≥ 

 2010.3₩  

  (2012. 10₩) 

 

 




