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ʏɽʈʅʓɽ ɼʓʈʓ

ʉɽʈɻɽʁ ʇʆʇʆɺ

(ɻɸʀʐ ʄɻʋ)



͓͗ͭͩͭ͗͟͟͠ ͒ͤͭ͗͜͜͟͠͞͡ ͙͔͙͖͗ͭ

ʀʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ, ʤʘʩʩ ʠ ʨʘʜʠʫʩʦʚ

ʜʣʷ ʠʩʪʦʯʥʠʢʦʚ ʚ ʜʚʦʡʥʳʭ ʩʠʩʪʝʤʘʭ

ʧʦʟʚʦʣʠʣʦ ʥʘʜʝʞʥʦ ʜʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ

ʤʘʩʩʠʚʥʳʭ ʢʦʤʧʘʢʪʥʳʭ ʦʙʲʝʢʪʦʚ

ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ.

ʇʨʠ ʤʘʩʩʝ ʧʦʨʷʜʢʘ ʩʦʣʥʝʯʥʦʡ

ʦʥʠ ʠʤʝʶʪ ʤʘʩʩʫ ʧʦʨʷʜʢʘ ʟʝʤʥʦʡ.

ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʨʦʜʳ ʵʪʠʭ ʦʙʲʝʢʪʦʚ

ʧʦʥʘʜʦʙʠʣʘʩʴ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ.



͙͒͗ͤ͢͡ ͚͒ͥ͡͝

ɼʚʘ ʬʝʨʤʠʦʥʘ ʥʝ ʤʦʛʫʪ ʠʤʝʪʴ 

ʦʜʠʥʘʢʦʚʳʝ ʚʦʣʥʦʚʳʝ ʬʫʥʢʮʠʠ

(ʥʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʤ 

ʢʚʘʥʪʦʚʦʤ ʩʦʩʪʦʷʥʠʠ).
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͔ͭ͗͟͠ ͙͔͙͖͗ͭ

ʇʝʨʝʪʝʢʘʶʱʝʝ ʚʝʱʝʩʪʚʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʣʦʛʦ ʢʘʨʣʠʢʘ,

ʧʦʢʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚʟʨʳʚ.

ʊʝʨʤʦʷʜʝʨʥʦʝ ʚʟʨʳʚʥʦʝ ʛʦʨʝʥʠʝ ʚʦʜʦʨʦʜʘ



͔͙͔ͭ͢ SN IA

(Roepke et al.)

ɼʦʩʪʠʛʥʫʚ ʢʨʠʪʠʯʝʩʢʦʡ ʤʘʩʩʳ,

ʙʝʣʳʝ ʢʘʨʣʠʢʠ ʚʟʨʳʚʘʶʪʩʷ

(ʪʝʨʤʦʷʜʝʨʥʦʝ ʛʦʨʝʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ).

ʕʪʦ ʪʝʨʤʦʷʜʝʨʥʳʡ ʚʟʨʳʚ,

ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʘʶʱʠʡ ʦʙʲʝʢʪ.

ʅʘʙʣʶʜʝʥʠʷ ʠʤʝʥʥʦ ʪʘʢʠʭ ʩʚʝʨʭʥʦʚʳʭ 

ʧʨʠʚʝʣʠ ʢ ʦʪʢʨʳʪʠʶ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ.

ʆʥʠ ʪʘʢʞʝ ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ

ʩʠʥʪʝʟʘ ʤʥʦʛʠʭ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ.



͔͙͔ͭ͢ ͔͔ͣ͗ͧ͛͢͟͠͠ ͚ͤ͒͡IA

ɺʟʨʳʚ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʚ ʙʝʣʦʤ ʢʘʨʣʠʢʝ

ʥʘʯʠʥʘʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʝ ʪʝʨʤʦʷʜʝʨʥʦʝ

ʛʦʨʝʥʠʝ ʫʛʣʝʨʦʜʘ.

ʄʘʩʩʘ ʙʝʣʦʛʦ ʢʘʨʣʠʢʘ ʤʦʞʝʪ ʜʦʩʪʠʯʴ

ʧʨʝʜʝʣʘ ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʢʨʝʮʠʠ,

ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʜʚʫʭ ʢʘʨʣʠʢʦʚ.



͔͔ͣ͗ͧ͒͢͟͠͵ IA ͔ 
͓͚͙͛͜͝͠ ͕͚͒͒ͤ͗͜͜͝
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