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≡≡™√≤╖╠╣╢⁹ ⌐╙∕─╟℮⌂ ╡ ⇔╩ ∆╢↓≤⅜≢⅝╢

⅜⁸∕↓⌐ 50cm ╒≥─ ⌐ ╢ ╩ ∆╢↓≤⅜≢⅝√⁹ ≢

≢⅝╢ │⁸ ╛ ─ ─╖≢№╢⁹ ⅜⌂⅛∫√√╘⁸∕─ ╩

1                    2
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∆╢─│ ⇔™⅜⁸ ─ ⅜ ™⁹ ≢ ≢⅝√ ─ │⁸

ה ⁸ ◌ⱶ▫ꜘ◐ 11 13 ⁸

12 15 ⁸ 17 19 ⁸ 17 19 ⁸

17 19 ⁸ 18 19 ⌂≥≢№╢⁹↓╣╠─℮∟ ≢

≢⅝╢╙── │⁸1970 ╕≢⌐ ╦╣√ ╩≈ↄ╢√╘─ ─

⌐ ╡ ↕╣√╙─⁸≤╖⌂⇔≡⅔ↄ╒℮⅜ ≢№╤℮⁹

⌐│ ⅜╒≤╪≥⌂™⁹2 ─ │ 19 ─╙─≢№╡⁸

19 ─ ≢№╢ₐ ₑ─ ─ ⌐╟╣┌⁸◄ꜝⱩ►ⱵⱫⱦ╛

╩ ╡⌐ √ ⁸№╢™│ ⅛╠ ╡⌐ √ ─

⌐╟∫≡╙√╠↕╣√≤ ⅎ╢╒℮⅜ ≢№╤℮⁹ ∂ ⅝↕─ ─ ⅜ 17kg
№╡⁸ ╩™∫┐™⌐ ╣╢≤ 60kg ╩ ⅎ╢ ≤⌂╡⁸╕√⁸ ⅛╠

╩╟∂ ╠⌂↑╣┌⌂╠⌂™√╘⁸ ╩ ⌐ ╣≡ ∟ ╗─│ ╘≡ ≢№╢⁹

↓╣╠─↓≤⅛╠⁸ ╩ ≤⇔√ ⌐ ℮ ╘─√╘⁸ ∟ ╕

╣√╙─≤ ↕╣╢⁹

⌐⅔↑╢ ─ │⁸ ⌂ ─ │№╢╙──⁸

─ ⌐ ⇔≡⅔╡⁸ ─ ≤ ⇔≡™╢⁹⇔⅛⇔⁸ ─

╡ ⇔ ⌐│⁸╟╡ ™ ה ╩ ∆╢↓≤⅜≢⅝⁸ ─

≤⇔≡─ ╩⁸ ╟╡╙⁸ ⌂ↄ≤╙ ↄ ╙╢↓≤⅜≢⅝╢↓

≤⅜ ⇔√⁹

⅔╦╡⌐

─ │⁸ 5 6 ─ ╡─ ≢№╡⁸∕─ │

∞ ⌐ ™√┌⅛╡≢№╢⁹ ⌐ ⌐⅔™≡│⁸ ─ ─ ∞↑

≢⌂ↄ⁸ ⌐│ ⅜ ↕╣√≤╙™╦╣ 1954 ⁸ Ⱳכꜟ™∫┐

™─ ⅜ ╡ ↕╣√≤™℮ ╙ ↕╣≡™╢⅜ 1978 ⁸ ≢│∕─

│ ≤⌂∫≡™╢⁹∕─√╘⁸ ─ ╛ ─♃כ♦╢╟⌐ ╖ ⌡╩

≤∆╢⁹ ╩ ⇔⁸∕─ ╩ ╠⅛⌐⇔≡™⅝√™⁹

⌐⌂╡╕∆⅜⁸ ─ ╩≤∫≡ ↕∫√ ─

⅔╟┘⅔ ™™√∞™√ ☿fi♃כ ⌐ ╟╡⅔ ⇔

→╕∆⁹

11

Archaeological Survey on the Uninhabited Yokoatejima and Gajyajima Islands, the Tokara Islands, Kagoshima



1978 ≤ ♫○♩⸗─♩◌ꜝ 228   
1995 1758

ה 1984a 1 209

ה 1984b 2 243

1954 ♩◌ꜝ ה 3 156-179
1991 440
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─ ה

ה ה ה ה

Social Changes and Demographical Structure of the 

Villages in the Osumi Islands: Reclamation, Emigration, 

Extinction, Creation and Cultural Renaissance

NAGASHIMA Shunsuke

☿fi♃כ

Research Center for the Pacific Islands, Kagoshima University

4 ╩⁸ ה♃כ♦ ה ⅝ ╡≢ ⇔√⁹∕─ ⌐ ⅎ⁸

≢│ ─ ⅜ ⇔√ ⁸ ≢│ ♩◦♪fi─

⁸ ≢│ ╡─ √⌂ ╡ ╖≤ ⁸ ≢│ ─

⁹√╘≥╕≡™≈⌐♃כ♦

─

─ 3 ╩⁸ 2 ≢ ⅎ╢⌐⁸↓╣╒≥ ≢

─ ╠╣╢ │ ≢№╢⁹ ה ה ה ה

ה ⌐ ∆╢ ⌂ ╩ ≤ ⅜ ⅎ≡™╢⁹

─ ⌐ ה ⌐╟╢ ⅜ ∆╢ ⅜

≢№∫√⁹ ─ │ ⁹ ─ ⇔╠↓╛╕
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╙ ⁸ ╩ ∆╢⅜⁸ ⅜ ╢⁹∕─

≢ ⌐⌂∫√⅜⁸ⱥ♇Ⱨכ ⅜ ⇔⁸ ה ∆╢⁹

╠╙ ╦∫√ ╙№╡⁸1993 ─ꜚⱠ☻◖ ⅜⌂↕╣

╢⁹∕─ I fiכ♃ ה♪▬●ה ꜞ♥fi▬ה ⁸U fiכ♃

ה♪▬●ה ⁸ ה ◓fiꜞכ◒☻

≢⁸ ⅜ ╕╡ 20 ↄ ™≡™╢⁹ ⅜≢⅝≡™╢∑™╙

№╡⁸╕√ ≤ ┼─ ╝≤╡╙№╡⁸ ╒╓ ≢⁸ ה

─╖⅜ ∟ ╗≤™℮ ╙⌂™⁹ I fiכ♃ ⅜ ●▬♪ ⌐ ╡

╪≢⅔╡⁸∕╣⅜ ╩ ™ ╘≡╙™╢⌂≥─⁸ ⌐╙ ⌂ ⅜ ™

≡™╢⁹ ─ ≢╙ ≤ ─ ≢ ⅜ ╡⁸ ה ≢

ⅎ≡™╢⅜⁸ ⌂ ≤ ⇔⌂™⁹

╡─ ⁸ ≢№╡⁸ ╙

≤⇔≡ ⌂ ≢№∫√⁹ ה ┘ ≤⇔≡ ╙

ↄ⁸ │ 20 ↄ⌐ ╡⁸1,500 ⌐╙ ⇔√⁹●☺ꜙ♠ ╙№╡⁸

≤⇔≡─ ⌐ ⅜ ╕╡⁸ ╙ ⁹ ה

╩ ≤⇔≡⁸ │ ⇔≡⁸ ─ 1 ⁹ │╒╓ 2 ⌐ ⁹

└╞℮√╪ ≢⁸ ╩ ╢⁹ ≢─

⅜⁸ ⇔≡⁸ ─ ☿fi♃כ≤⇔≡ ⇔≡™╢⁹ ─

⁸∕╣╩ ⅎ╢₈ ₁─ ╩ ╢₉ ⅜⁸

≤│ ─ ≤⇔≡ ╡ ╘≡™╢⁹ ⅜ ⇔⁸

╙ ╦∫√⁸ ⌂ ⅜ ╕╡≈≈№╢⁹2007 ⌐ ╕╣√⅜⁸

ה ה ה ─ ●▬♪ ╙ ≢№╢⁹

⌐╙ ⌂ ╩ ⇔√ ≢№╢⁹ ה ה №╕

─ ♩ⱦ►○ 1763 ─ ⁹ ─

⁸1881 ⁸ 80 ⁸ ⁸ ⅛╠─ ╙

↑ ╣√⁹ ה ה ≢ 358 ™√ │ ╩ ↑╢⁹1979
⌐╟╢ ⅜ ⌐ ╕╡ 1980 ⌐│ ⁹1985

Ᵽ♇♃─ ⁹2008 6 ⁸09 4 ⁸10 4 ⁸11 3
⌐╟╡⁸ ┘ ™⌐⌂╢⁹ ╖⌐ 2005 15 1
⁹2010 │ 11 10 ⁸ 1 ⁸ 2

⁸ 40 ⁸ 0 ≢№╢⁹
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≢╙ ─ ⁹ ⌐ ⅜ ╩ ⅎ⁸

─ ⅜⁸∕╣⌐ ⇔≡™╢⁹↓─ ─ ה │⁸

2005 2010 ⁸ 5.4% ⁸ 6.8% ⁸ 7.9% ה

ה ה ה ≢ ≢№╢⁹ ⁸ ─ ⁸

─ ⁸ ─ ⁸∕─ ⁸∕─ │ ╩ ∆╢╒≥

⌐ ™ ⌐№┤╣≡™╢⁹ ה │ ╩ ↑ ╣ ↑⁸ ⅜

™√⅜⁸ 30 ⅛╠ │ ╡ ↑≡™╢⁹ │ 17 ⅛╠ 6 ⁸19
20 ⅛╠ 600 ⁸19 ⅛╠ 19 ⁸28 ⅛╠ ⁸

ה ⁹30 ⅛╠ 10 ⁸ ה ⁹↕╠⌐ ה ה

ה ♩ⱴꜘה ₁≢№╢⁹∕⇔≡ 3 ≢ 2,753
─ 27% ╩ ↑ ╣⁸2014 100 ⁹ ─

⌐ ╢ : ה ⅜ √╢ ⅝ ↑ ≢⁸ ⌐ ₁≤

⅜ ╠╣√⁹ ─ │ ⌐ ⌐ ⇔⁸99 30 ⅜∕─

≢№╢⁹ │ ⅜ ╦╣≡™╢⅜⁸ │ ⌐╟╢ ≢

№∫√⁹ ⅛╠ ╙№╡ │ ─ ≤ ⅝⌐ ↕╣√⁹ ─

╙ ⅛∫≡™╢⁹ ⅛╠─ ≢│♩◦♪fi⅜ ↕╣≡™╢⁹

│ ⌐₈♩◦♪fi─ ₉╩ →≡™╢⁹ ≥╙╙ ╙ꜚⱠ☻◖

╩ ╠⌂™⁹ ≤─ │№╢⅜ ∫√↓≤─№╢ │ ≢№╢⁹100
≢♩◦♪fi ╩ →√ ↄ╠↨╖ ╙№╢⁹ ה ≤─ ∞⅜⁸

⌐ ╦╠∏ 2014 ≢╙ ╙ √⌐ ≢№╢⁹

╕≤╘⌐⅛ⅎ≡

┼─ ⌐ ⇔≡ │ ™⅜⁸╕∞ ⌂ ⌐╕≢│ ∫

≡™⌂™⁹ ╙ ╡ ╪≢™╢⅜⁸ ↄ ™ ≢№╢─

≢⁸ ≢ ⌂ ⅜ ╕╣╢⁹ │ ─ ⌐⁸

─ ⌂ ≤⇔≡╙ ≢№╢⁹ ╙ ™≈≈№╢─≢⁸

ⱪ꜡⌐╟╢ ⅜ ≤↕╣≡™╢⁹ │ ⅜ ⌐ ╖⁸ ה

ה ה ⌂≥─ ⌐№╢⁹↓─ ╙ ≢№╢⁹

│ ⌐╟╢ ─ ⅜⌂↕╣≡™╢⁹

▬fi♥ꜞ ─ │ ─ ⌐№∫≡╙⁸ ∏⇔╙ ⌂ ⅜⌂↕╣

≡™⌂™⁹ ≢│ ≤│ ⌂╡ ⅜ ⇔≡™╢⁹ ⅛╠

≢╙∕─ ≤ ⅜ ≢№╢⁹
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⌐⅔↑╢

Fruit Cultivation on Tanegashima Island

YAMAMOTO Masashi

Faculty of Agriculture, Kagoshima University

⌐⅔™≡ ↕╣≡™╢ │⁸ ─ ►fi◦ꜙ►⁸ⱳfi◌fi⁸♃fi◌

fi⅔╟┘ⱦ꞉⁸⌂╠┘⌐ ─ⱴfi◗כ⅔╟┘Ɽ♇◦ꜛfiⱨꜟ⁹╢№≢♠כ │

↕╣≡™⌂™⁹ ►fi◦ꜙ►⅔╟┘ⱦ꞉│ ⁸ⱳfi◌fi│ ⁸♃fi◌fi⁸ⱴfi

─♠כꜟⱤ♇◦ꜛfiⱨ┘╟⅔כ◗ │ ≢ ╪≢№╢⁹↓╣╠│™∏╣╙ ≢

№╢⁹ ─ │ ╠╣≡⅔╡⁸╒≤╪≥ │ ╦╣≡™⌂™⅜⁸ ≢ ◌fi

◐♠─Γ◖☼Δ╩◌ꜝ♃♅ ♃fi◌fi─ ⅞⌐ ⇔≡™╢⁹

│ ≢│ ⁸ ⌐ ← 3 ─ ⅝↕─ ≢⁸ │

444.99km2 ≢№╢⁹ ─ │ 282 ≤ ↄ ≢№╡⁸∕─ ⅛╠ ⌐ ╕

╣√ ─ ╪⌂ ≢№╢⁹ ╙ 19.6°C ≤ ↄ⁸∕─ ⌂ ╩ ⇔

≡ ₁─ ⅜ ↕╣≡™╢⁹ │◘♩►◐ⱦ⁸◘♠ⱴ▬⸗⁸▬Ⱡ ≢

№╡⁸ ⅜ ⌐ ╘╢ │ ↄ⌂™⁹↓╣│⁸ ─ ⌐ ∆╢

≤│ ⅝ↄ ⌂╢⁹⇔⅛⇔⁸ │ ↄ⌂™╙── ⌂ ⌐ ⇔√ ╛

─ │⁸ ─ ⌐ ─ ╩ ╘≡™╢⁹ ≢│⁸∕╣╠

⌐≈™≡ ∆╢⁹
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2014 12 11 ⌐ ≢ ╩ ⇔√⁹ ─♃fi◌fi ⅔╟┘

ⱴfi◗כ ⁸ ─ⱳfi◌fi ╩ ⌐ ╩ ⇔≡ ⅔╟┘

⅝ ╡ ╩ ∫√⁹╕√⁸ ─ ⌐≈™≡│

2014 ⌐ ∫√⁹

⅔╟┘

⌐⅔™≡ ↕╣≡™╢ │⁸ ─ ►fi◦ꜙ►⁸ⱳfi◌

fi⁸♃fi◌fi⅔╟┘ⱦ꞉⁸⌂╠┘⌐ ─ⱴfi◗כ⅔╟┘Ɽ♇◦ꜛfiⱨꜟכ♠≢

№╢⁹ │ ↕╣≡™⌂™⁹ ►fi◦ꜙ►⅔╟┘ⱦ꞉│ ⁸ⱳfi

◌fi│ ⁸♃fi◌fi⁸ⱴfi◗כ⅔╟┘Ɽ♇◦ꜛfiⱨꜟכ♠─ │ ≢

╪≢№╢ 1 ⁹↓╣╠│™∏╣╙ ≢№╡⁸ⱳfi◌fi╛♃fi◌fi│ 1960
₩1970 ⅛╠⁸ⱴfi◗כ│ 2000 ⅛╠ ⌂ ⅜ ╕∫√⁹♃fi◌fi

│ ΏT132ΐ⅜ ≢№∫√⅜⁸ ≢│╒≤╪≥⅜Ώ 1 ΐ≢№╢⁹   

ⱴfi◗כ│╒≤╪≥⅜Ώ▪כ►▫fiΐ≢№╡⁸ ─ ⅜ ≤⌂∫≡™╢⁹

⌐≈™≡│ ⅔╟┘ ⅝ ╡ ≢╙╒≤╪≥ ∆╢↓≤⅜≢⅝⌂

⅛∫√⁹50 ⌐│Γ Ⱶ◌fiΔ⁸Γ Ⱶ◌fiΔ⁸ΓⱢⱣⱵ◌fiΔ⅜ ↕╣≡   

™√≤─ ⅜ ╠╣√⁹ 2 │ ⌂⅜╠ ≢╙ ≢│ ∆╢↓≤⅜

≢⅝╢◌fi◐♠≢№╢⅜⁸ ⅜≥─╟℮⌂╙─⅛ ≢№╢⁹ ⁸ ≢

≢⅝√ ◌fi◐♠│Γ◖☼Δ≢№∫√⁹ ╩ ∆╢─≢│⌂ↄ⁸ ≤⇔≡─

⅜ ╘╠╣√⁹◌ꜝ♃♅ ─♃fi◌fiΏ 1 ΐ⅜ ⌐⅔↑╢♃fi◌fi

─ ≢№╢⅜⁸↓─ ╖ ╦∑≢│ ⌐ ⅜ ⇔⁸∕─ ⁸

⅔╟┘ ⅜ ∆╢↓≤⅜ ™ ╠ 2004 ⁹↓─ ─ ─√╘⁸◌ꜝ

♃♅ ─ ─ ⌐Γ◖☼Δ ╩ ⅞∆╢↓≤⌐╟∫≡⁸ ⅔╟┘

─ ╩ ∫≡™√⁹

1 ⌐⅔↑╢ ─ ha 2012

►fi◦ꜙ►
ⱳfi◌fi ♃fi◌fi

1.3 1.4 1.0 0.8 0.8 0.4
0.0 1.8 16.0 0.0 1.5 1.0
0.0 24.3 10.0 0.0 0.7 0.5
1.3 27.5 27.0 0.8 3.0 1.9

◌fi◐♠

ⱦ꞉ ⱴfi◗כ
Ɽ♇◦ꜛfi
ⱨꜟכ♠
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─ ≢│Γ◖☼Δ ⌐Γ◦ⱴⱵ◌fiΔ⅜ ≤⇔≡ ↕╣≡

™╢≤─ ╩ ≡™√⅜⁸ ≢│ ↄ ≢⅝⌂⅛∫√⁹Γ◖☼Δ⅔╟┘

Γ◦ⱴⱵ◌fiΔ│ ≢│ ↕╣≡⅔╡⁸Γ◖☼Δ⌐≈™≡│ ╙ ╘╠╣

≡™╢⁹ │ ∞↑≢⌂ↄ⁸ ╙ ╘√ ≢ ◌fi◐♠─

╩ ∆╢ ⅜№╢⁹

⌐⅔™≡⅔ ⌐⌂∫√ ─ ⁸ ⁸

─ ⌐ ⇔╕∆⁹

ה ה 2004 ♃fi◌fi─ ≤ ─ ⅔

╟┘ ─ ─ 66 62
2014 24 76

19
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⌐⅔↑╢

Medicinal Plants in the Osumi Islands

YAMAMOTO Sota

☿fi♃כ

Research Center for the Pacific Islands, Kagoshima University

⅔╟┘ ⌐⅔↑╢ ⌐ ∆╢ ╩⅔↓⌂∫√⁹◕fiⱡ◦ꜛ►◖⁸ꜜ⸗◑⁸♠꞉

Ⱪ◐⁸♪◒♄Ⱶ⁸●☺ꜙ♠⁸ⱡⱩ♪►⁸◌◐⁸▪꜡◄⁸ⱴ◒ꜞ⁸ⱱ►☿fi◌⁸ ⁸♅♪ⱷ◓◘⁸♩►

⸗꜡◖◦⁸ꜚ◐ⱡ◦♃⌂≥⅜ ⌐⅔™≡ ↄ ╠╣╢ ∞≤™℮↓≤⅜ ╠⅛≤⌂∫√⁹

│∂╘⌐

│ ─ ≢№╢≤≤╙⌐⁸ ≤⇔≡─ ⌂ ╩ ∫≡™╢⁹

┘ ⌐ ↄ ─ ⌐⅔™≡│⁸ ⌐ ∆╢ ⌐ ⅜№╢─⅛⁸

⅜ ™─⅛⁸ ⌐ ™⁹∕↓≢⁸ ⌐⅔↑╢ ⌐ ∆╢

╩⅔↓⌂∫√⁹

⌐ ↕╣≡™╢ ⁸ ⌐ ⅔╟┘ ─ ⌐ ∆╢

╩ ⇔√⁹ ─ ⅜ ╠╣√ │ₐ ⁸ea ⁸e

ₐ ─ ⁸ea╦√⇔√∟─ ⁸ea ⁸ea

⁸ea ─ IIe ⁸a ─ IIe ≢№╢⁹a 14 19 ⁸e

ₐ ⁸ea ─ : ⁸ea ─ ⁸ea ⁸e

ₐ ⁸ea ─ ₑ⅛╠│ ╩ ╢↓≤⅜≢⅝⌂⅛∫√⁹
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⅔╟┘

3 ⁸ ⁸ ⅔╟┘ 15 ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌐⅔↑╢       

─ ⅜ ╠╣⁸100 ─ ╩ ≤⇔≡ ⇔≡™╢↓≤⅜ ╠⅛≤⌂∫√⁹

─ ⁸∆═≡─ ─⅔™≡ ↄ ↕╣≡™╢ ╩ ∆╢⁹

1. ◕fiⱡ◦ꜛ►◖ ⱨ►꜡♁► ⱨ►꜡♁►

╗ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⅎ ⁸ ─ ⁸ ⁸

2. ꜜ⸗◑ ◐◒ ꜜ⸗◑

≈↑╢ ╘⁸ ╡ ⁸ⱥ◄♯◐ ⇔ ⁸▬Ⱳ⁸ ⁸ ╣

╗ ⁸ ⁸ ⁸ ⁸ ⇔⁸ ⁸ ⁸ ⁸

↑⁸

⌂≥ ⁸ⱶ◒Ⱶ⁸ ↓╡⁸ √╕╡

3. ○○Ᵽ◖ ○○Ᵽ◖ ○○Ᵽ◖

≈↑╢ ╣ ⁸ⱥ◄♯◐ ⇔ ⁸ ∟

╗ ⁸ ╘⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ─ ⁸

4. ♠꞉Ⱪ◐ ◐◒ ♠꞉Ⱪ◐

≈↑╢ ╣ ⁸ⱥ◄♯◐ ⇔ ⁸ ⁸ ╡ ⁸ ╕↑⁸ ─↕↕╣⁸

╗ ─ ⁸ ⇔⁸ ⁸ ⁸ ⁸ №√╡⁸ ⁸ ↑

5. ♪◒♄Ⱶ ♪◒♄Ⱶ ♪◒♄Ⱶ

≈↑╢ ╣ ⁸ⱥ◄♯◐ ⇔ ⁸▬Ⱳ⁸ ╣⁸ ╕↑

╗ ⇔⁸ ⇔⁸ ╖ ╘⁸ ⁸ ⁸ ⁸ ⁸ ⁸

6. ●☺ꜙ♠ ◦ꜛ►● ►◖fi

≈↑╢ ⱥ◄♯◐ ⇔ ⁸ ∟ ⁸

╗ ⁸ ↕╕⇔⁸ ⁸ ⁸ ⁸ ↑⁸

7. ⱡⱩ♪►הꜘⱴⱩ♪►─ Ⱪ♪►

─ ╛ ╩≈™√≤⅝⌐ ≤⇔≡ ◌☼ꜝ─ ☿fi♅←╠™ ╡

╡⁸ ╡ ╩ ™≡ ╢ ╩ ─ ⌐™╣≡ ℮
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─ 3 ─╖≢◌fiꜝfi ∂╪╕⇔╪⁸ ⁸ ⅜ ≤⇔≡ ↕╣≡™√⁹

⁸ ≢│ ↕╣∏ 3 ─╖≢ ↕╣≡™√ │⁸▪◖►

≢⅝╙─⁸ ∟ ⁸▪ⱴ♅ꜗ☼ꜟ ⁸ ⁸▬♁ⱴ♠ ⁸◑◦◑◦

⁸ ⁸◓▪Ᵽ ⁸ ⁸◒◖ ⁸ ⁸◘♩▬⸗ ╛ ↕╣⁸

⁸◘fi◐ꜝ▬ ╘⁸ ⁸ ⇔ ⁸☺ꜗ●▬⸗ ⁸☻▬◌ ⁸ ⁸

♄▬◖fi ⁸ ⁸ ⁸♠Ᵽ◐ ╡ ⁸ⱥ◄♯◐ ⁸♬fi♬◒ ⁸ ⁸

☺ⱨ♥ꜞ▪⁸ ⁸ ⁸ⱥꜛ►♃fi ∟ ⁸ ⁸ⱦ꞉ ⁸ ⁸ ⁸

⁸ ⁸ꜘ◒◙◘ ≢№∫√⁹ ⁸ ⌐⅔↑╢ ≤ ⇔⁸    

─ ╩ ╠⅛⌐⇔√™≤ ⅎ≡™╢⁹

⌐⁸ ⅜↓╣╕≢ ⌐ ╩⇔≡⅝√ ─ ⌐≈™≡ ∆╢⁹

⌐⅔↑╢ ─ fi♠ⱷ₉ₐ◌♃⁸כꜛ◦◖₈│ ₑ⁸₈↓⇔╞℮₉

ₐ ₑ⁸₈◖₉►ꜛ◦כ ⁸a ₑ ≢№∫√⁹

─ ─ │₈↓⇔╞℮ ₉⌐ ∆╢⁸≤ 2010 │ ⇔≡™╢⅜⁸

∕─ ╩ ∆╢╙─≢№∫√⁹ ─ ⌐≈™≡│⁸a ₑ─   

─ ⌐₈ ∟ ─≤⅝⁸♩▬◦ ≤♃ⱴ◗הⱷꜞ◔fi◖ה ≤⌂►ꜛ◦◖ה ╩

∆╡ ╦∑≡ ⌐≈↑╢₉≤№∫√⅜⁸↓─₈◖◦ꜛ►₉⅜ ⌂─⅛ ⌂─⅛⁸   

⅜≈⅛⌂⅛∫√⁹ ≤ ⇔≡ ─ ⅜ ⌂™╟℮⌐ ⅎ√⁹    

ₐ ₑ⌐₈↓⇔╞℮ ⅜╠⇔ ╩ ⌐⅛↑≡⅔ↄ≤│╛╡ ⅜↓⌂™₉≤

™℮ ↑─ ⅜№∫√⁹ ≢│ ╩ ⌐ ↑≡ ─ ⌐ ╪∞╡⁸

⅜ ⇔√ ⌐ ∫√╡∆╢↓≤⅜ ╠╣≡™╢ YAMAMOTO 2013 ⁹ ≢│

─ │⌂⅛∫√╙──⁸▬♁ⱴ♠╛▪꜡◄⁸▪◙Ⱶ ⁸ⱦ꞉╩ ⌐ ↑≡ ≤⇔

≡ ⇔≡™√⁹ ≢│ ⌐ ⌐ ╩ ↑√ ₉☻כ◓כ꜠כ◖₈

⅜ ↕╣≡™╢⅜⁸↓─ ╙ ⅛╠─ ─ ⅜№╢⁹

1987 ─ II 66
1984 ─ 214

1989 ─ II 290
₈ ↕╪ ₉

1960 86

1971 1078
1981 ╦√⇔√∟─ 85

1971 528
2001 375
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↕╪ 1993 1359

↕╪ 1995 963

↕╪ 2003 1157

2010 ─╣√ה ≤♩►●ꜝ◦ ♩►●ꜝ◦

235-246
YAMAMOTO, S. 2013. Chili Peppers in the Islands of Kagoshima. In: The Islands of Kagoshima (Eds. 

KAWAI, K., TERADA, R. and KUWAHARA, S.), 38-42, Kagoshima University Research Center for 
the Pacific Islands, Kagoshima.
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Ɫ♫ꜘ♫◑⌐ ╕╣╢ ⌐ ∆╢

ה ה ה ה ה

Study on Secondary Metabolites 

in the Red Alga Chondria armata

MOTOI Yuka, GORYOUBARA Takanao, OMURAYA Takeshi, KARIYAZAKI Aya, 
SUGITA Rie and HAMADA Toshiyuki

Graduate School of Science and Engineering, Kagoshima University

⌐≡⁸ Ɫ♫ꜘ♫◑─ ה ╩ ∫√⁹3 ﬞ ⇔√⅜⁸ ─ ─

╖⌐Ɫ♫ꜘ♫◑─ ╩ ⇔√⁹Ɫ♫ꜘ♫◑╩ 1kg ⇔⁸ⱷ♃ⱡכꜟ⅔╟┘ⱷ♃ⱡכꜟ

50:50:0.2 ≢ ⇔√⁹∕╣∙╣─ ⌐≈™≡⁸ⱴ☻☻Ɑ◒♩ꜟ⌂╠┘⌐

☻Ɑ◒♩ꜟ╩ ⇔⁸ ╩ ∫√⁹

Ɫ♫ꜘ♫◑⌐│⁸ ≤⇔≡ ╠╣≡™╢♪►⸗▬ domoic acid ⅜ ↄ ╕

╣≡⅔╡⁸◓ꜟ♃Ⱶfi ▪◗♬☻♩≤⇔≡ ⇔⁸ ─ CA3
╩ ⌐ ∆╢↓≤⌐╟╡ ╩ ⅝ ↓∆⁹ ⁸1985 ⌐◘fi♩ꜞ

כ ─ ╠─ ⌐╟╡⁸Ɫ♫ꜘ♫◑⌐ Ɽꜞ♩◐◦fi palytoxin ─

⅜ ╕╣≡™╢↓≤⅜ ⅛∫√ ╠ 1985 ⁹Ɽꜞ♩◐◦fi│ ◘fi◗

─▬꞉☻♫◑fi♅ꜗ◒ Palythoa sp. ─ ≢№╢⅜⁸▪○Ⱪ♄▬ ╛◒ꜟⱭ

○♩◐◦☼ⱶ ≢─▬꞉◦ ╛♬◦fi ⌐╟╢ ⌂≥⌐│Ɽꜞ♩◐◦fi

⅜ ⇔≡™╢ ╙ ↕╣≡™╢⁹Ɫ♫ꜘ♫◑⌐ ╕╣╢♪►⸗▬

╛Ɽꜞ♩◐◦fi ╩ ⇔⁸ ╛ ─ ─ ⁸⌂╠┘⌐ ╛

─ ╩ ⇔⁸ ⌐ ⇔√⁹
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ה

Ɫ♫ꜘ♫◑─ ה

26 7 12 ≤ 13 ⌐⁸ ⌐≡ Ɫ♫ꜘ♫◑ 1 ─

⅔╟┘ ╩ ∫√ ⁸ ⁸ ⁸ ⁹

╕∏⁸12 ╟╡ ─ ≢Ɫ♫ꜘ♫◑─ ╩ ⇔√⁹

─ ⌐│ ↄ ⇔≡⅔╠∏⁸∕╣╟╡ ⇔ ─ ↕⌂♃▬♪ⱪכꜟ─ ⌐

√ↄ ⇔≡™√⁹╕√⁸↕╠⌐ ─ ≤ ─ ⌐≈™≡│⁸ ↄ≤ ∫≡

™™╒≥ │ ⅎ≡™⌂⅛∫√⁹ ⅜ ⌐ ™√╘∞≤ ⅎ╠╣╢⁹13 ╟╡

15 30 ╕≢⁸♃▬♪ⱪכꜟ ≢ ⇔√ √∟≤ ⌐Ⱬꜝ╩ ∫≡ ╩

∫√⁹ ⅜ 13 ∞∫√↓≤╙№╡⁸ │ 15 ⅞⅜ ≢№∫√⁹

∕─ ⁸ ≢ ⇔√Ɫ♫ꜘ♫◑╩ ≢ ™⌂⅜╠ ╩ ™√⁹

│ 17 ≢№∫√⁹

13 │ ─ ♃▬♪ⱪכꜟ ─ ⌐≡ ╩ ∫√⁹

Ɫ♫ꜘ♫◑─ │ ≢⅝⌂⅛∫√⅜⁸₈ᵞ ─♃▬♪ⱪ₉ꜟכ─ ⌐Ɫ♫ꜘ

♫◑≤ ─ ⅜ ⅎ≡™╢↓≤╩ ⇔√⁹∕╣⅜Ɫ♫ꜘ♫◑≤ №╢─⅛⌐

≈™≡⁸ ─ ⌐ ⇔√≤↓╤⁸ ─ ≢№╢↓≤⅜ ⅛∫√⁹

↓─ │⁸ ≢╙ ╩ ∫√⅜⁸Ɫ♫ꜘ♫◑│ ≢⅝⌂⅛∫√⁹

↓─ ≢─Ɫ♫ꜘ♫◑─ │ 1kg ꜟכ◒⁹√∫№≢ ≢ ─ ⌐

╡⁸ ⌐ ⇔√⁹

Ɫ♫ꜘ♫◑─ ⅔╟┘ ─

─Ɫ♫ꜘ♫◑─ ─ │⁸ ─♪►⸗▬ ╛Ɽꜞ♩◐◦fi

╩ ∆╢↓≤≢№╢⁹∕↓≢⁸ ⇔√Ɫ♫ꜘ♫◑ ⁸

⁸ ⁸ ⁸ ╖⌂╖⁸ ⁸ ⌐≈™≡│⁸     

≢ ⌐ ™╠╣╢ⱷ♃ⱡכꜟ ⌐ ⅎ≡⁸ ╩ ∆╢↓≤╩

≤⇔√ⱷ♃ⱡכꜟ 50:50:0.2 ⌐╟╢ ╙ ∫√⁹

1 Ɫ♫ꜘ♫◑
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↓─ Ɫ♫ꜘ♫◑─ 2 ≈─ ⌐ ⅎ≡⁸ 26 10 23 ⌐

─ ≢ ⇔√Ɫ♫ꜘ♫◑⌐≈™≡╙ ⌐ ╩ ™⁸

╠╣√ ⌐≈™≡ⱴ☻☻Ɑ◒♩ꜟ⌂╠┘⌐ ☻Ɑ◒♩ꜟ╩ ⇔√⁹

─ ⌂─≢⁸ ⌂ ─ ⌐≈™≡│ ⅛╠⌂™⅜⁸ ☻Ɑ◒♩

ꜟ ⌐ ─◦◓♫ꜟ⅜ ↕╣√⁹ⱷ♃ⱡכꜟ ⅛╠│⁸∕─ 1H-NMR
☻Ɑ◒♩ꜟ ⌐⁸Ɽꜞ♩◐◦fi ≤ ╦╣╢ 7.8 ppm ─◦◓♫ꜟ╙

≢⅝√⁹ │⁸ ◒꜡ⱴ♩◓ꜝⱨ▫כ ╩ ™≡⁸ ─ ╩ ╘

≡™ↄ ≢№╢⁹

ה ─

Ɽꜞ♩◐◦fi ⌐≈™≡│⁸Ostreopsis ─ ⅜∕─ ⌐ ⇔≡

™╢ ⅜№╢⁹ ≢╙♃▬ⱪ─ ⌂╢ ⅜ ⇔≡™╢─≢⁸

↔≤⌐ ⇔≡⁸ ─ ה ╩ ℮⁹

⌐⁸♪►⸗▬ ╛Ɽꜞ♩◐◦fi ─ ─ ⁸

⁸ ─ ⅛╠↓╣╠─ ─ ⌐≈™≡ ⇔⁸♪►⸗▬ ╛Ɽꜞ

♩◐◦fi─ ה ╩ ⇔√™⁹

ה ה ה ה ה ה 1985
Ɫ♫ꜘ♫◑⅛╠ ↕╣√ ─

27 616-623
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≢Ⱪꜚ⅜ ∆╢ⱨ▫ꜝꜞ▪─

A Survey of Filarial Parasites Transmitted 

by Blackflies in the Osumi Islands

OTSUKA Yasushi

☿fi♃כ

Research Center for the Pacific Islands, Kagoshima University

Ⱪꜚ│ⱨ▫ꜝꜞ▪⌂≥─ ╩ ∆╢↓≤⅛╠ ╛ ⌐╙ ⌂ ≢№

╢⁹ ⁸ ≢Ⱪꜚ─ ∆╢ⱨ▫ꜝꜞ▪─ ╩ ∫√⁹ ≢▪◌◒ꜝ▪◦ⱴ♄ꜝ

Ⱪꜚ 25 ⁸▪◦ⱴ♄ꜝⱩꜚ 23 ⁸ ≢│▪◦ⱴ♄ꜝⱩꜚ 7 ─ ╩ ⇔√⁹∕╣╠

╩ ⇔√⅜ⱨ▫ꜝꜞ▪│ ≈⅛╠⌂⅛∫√⁹↓╣╕≢ ≢│▪◦ⱴ♄ꜝⱩꜚ⅜

≤↕╣≡™√⅜⁸ ≢│▪◌◒ꜝ▪◦ⱴ♄ꜝⱩꜚ╙ ≢№╢↓≤⅜╦⅛∫√⁹

│∂╘⌐

Ⱪꜚ│▪ⱨꜞ◌╛ ≢│ⱥ♩○fi◖☿ꜟ◌ ─ ≤⌂╢

ⱨ▫ꜝꜞ▪─ ≢№╢ Onchocerca volvulus ╩ ∆╢⁹ ≢│▬ⱡ◦◦⌐

∆╢ O. dewittei japonica ⌐╟╢ ○fi◖☿ꜟ◌ ╩ ⇔≡™╢⁹▬ⱡ◦◦⌐

│ O. dewittei japonica ─ ⌐╙ O. takaokai ╙Ⱪꜚ⅜ ∆╢↓≤⅜ ╠╣≡™╢⁹

─ ≢│⁸ ⌐™╢ O. lienalis ≤ O. sp.⁸♬ⱱfi☺◌⌐™╢ O. eberhardi ≤     

O. skrjabini⁸♬ⱱfi◌⸗◦◌⌐™╢ O. suzukii ╩Ⱪꜚ⅜ ∆╢⁹╕√⁸Ⱪꜚ⅜

∆╢⅛≥℮⅛╦⅛∫≡™⌂™ Onchocera ≤⇔≡⁸ ⌐ O. gibsoni ≤ O. gutturosa⁸
⌐ O. cervicalis ⅜™╢⁹↓╣╕≢ ╩ ╘ ⌐ ⇔≡│⁸Ⱪꜚ⅜

∆╢○fi◖☿ꜟ◌─ │ ╦╣≡™⌂™─≢⁸ ⅛╠Ⱪꜚ╩ ⇔∕─

∆╢○fi◖☿ꜟ◌╩ ╗ⱨ□ꜝꜞ▪╩ ⇔√⁹
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≢│ ↄ 700m ⁸ ≢│ ─ ↄ 100m
≢⁸ ─◄fi☺fi╙▪▬♪ꜞfi◓ ≢ ⌐ ⇔√ ⌐╟╡Ⱪꜚⱷ☻

╩ ⇔√⁹ ⇔√ⱷ☻ │ ⌐ꜟכ◖ꜟ▪80% ╣ ⌐ ∟ ╡⁸

≢ ⇔ⱨ▫ꜝꜞ▪ ╩ ⇔√⁹╕√⁸ ─ ≢Ⱪꜚ─ ⅔╟┘

─ ╩ ∫√⁹

≢─ ≢│▪◌◒ꜝ▪◦ⱴ♄ꜝⱩꜚ 25 ⁸▪◦ⱴ♄ꜝⱩꜚ 23 ⁸

≢│▪◦ⱴ♄ꜝⱩꜚ 7 ╩ ⇔√ 1 ⁹ ⇔√Ⱪꜚ╩ ⌐ ∟ ╡

⇔√⅜⁸∕╣╠─Ⱪꜚ⅛╠│○fi◖☿ꜟ◌ ╗ⱨ▫ꜝꜞ▪ │ ≈⅛╠⌂⅛∫√⁹

╕√⁸ ─ ≢Ⱪꜚ─ ⅔╟┘ ╩ ⇔√≤↓╤⁸ ≢│▪◦ⱴ

♄ꜝⱩꜚ⁸◐▪◦♠ⱷ♩◕Ⱪꜚ⁸ⱥⱷ▪◦ⱴ♄ꜝⱩꜚ⁸▪◌◒ꜝ▪◦ⱴ♄ꜝⱩꜚ⁸

≢│▪◦ⱴ♄ꜝⱩꜚ⁸◐▪◦♠ⱷ♩◕Ⱪꜚ⁸ⱥⱷ▪◦ⱴ♄ꜝⱩꜚ⁸◗☻☺◦ꜝ

◐Ⱪꜚ⁸♄▬☿fiꜘⱴⱩꜚ⅜ ↕╣√⁹

1 ▪◦ⱴ♄ꜝⱩꜚ ≤▪◌◒ꜝ▪◦ⱴ♄ꜝⱩꜚ ─
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─ ≢ ≢│▪◌◒ꜝ▪◦ⱴ♄ꜝⱩꜚ⁸▪◦ⱴ♄ꜝⱩꜚ╩ ⇔√⁹

▪◦ⱴ♄ꜝⱩꜚ│ ≢ ╩ ∆╢Ⱪꜚ ≤⇔≡╟ↄ ╠╣≡™╢⅜⁸ │

▪◌◒ꜝ▪◦ⱴ♄ꜝⱩꜚ⅜ ≢▪◦ⱴ♄ꜝⱩꜚ╩ ∫√⁹ ─ ⅜ 10
∞∫√√╘⁸ ╩ ⇔≡ ∂ ⌐⌂╢⅛≥℮⅛│╦⅛╠⌂™⅜⁸ ≢│▪◌

◒ꜝ▪◦ⱴ♄ꜝⱩꜚ⅜ ≤⇔≡ ≢№╢↓≤⅜╦⅛∫√⁹ ⇔√Ⱪꜚ⅛╠

│ⱨ▫ꜝꜞ▪ │ ≈⅛╠⌂⅛∫√⅜⁸↓╣╕≢─ ─ ╩ ≡╙

│ ↄ≡╙ 1 3%╒≥⌂─≢⁸↕╠⌐ ↄ─Ⱪꜚ╩ ∆╢ ⅜№╢≤ ╦╣╢⁹

≤ ⌐│▬ⱡ◦◦⅜™⌂™≤↕╣≡⅔╡⁸╕√ ⌐™╢ꜘ◒◦◌│

⌐ ∆╢♬ⱱfi☺◌≢│⌂ↄ ⌐↕╣≡⅔╡⁸ ≤│○fi◖☿ꜟ◌─

≤⌂╢ ─ ⅜ ⅝ↄ ⌂∫≡™╢⁹↓─╟℮⌂ ≢Ⱪꜚ⅜○fi◖☿ꜟ

◌─ ≤⇔≡≥─╟℮⌂ ╩ ∫≡™╢─⅛╩ ╢√╘⌐╙⁸ ╙ ⅜

≢№╢≤ ╦╣╢⁹

╕√⁸Ⱪꜚ─ ה ≢│ ⅛╠ ≤⌂╢♄▬☿fiꜘⱴⱩꜚ╩

⇔√⁹♄▬☿fiꜘⱴⱩꜚ│ ⌂≥ ─ ⌐ ↄ ⇔≡™╢ ≢№╢⁹

≢╙ ⌐ ↕╣╢↓≤⅜№╢⁹♄▬☿fiꜘⱴⱩꜚ─╟℮⌐ ╕≢ ⅜№╢

Ⱪꜚ ≤⇔≡│►♅♄♠ⱡⱴꜚⱩꜚ╛ⱥⱷ▪◦ⱴ♄ꜝⱩꜚ⅜№╢⁹ ≢

⅜ ↕╣√◗☻☺◦ꜝ◐Ⱪꜚ╙ ≢─ │ ╕≢≢⁸ ⌐™╢

◗☻☺◦ꜝ◐Ⱪꜚ│ ─ ≢ ≢№╢↓≤⅜ ↕╣≡™╢⁹ ⁸

≢ ╙ ⅜ ↕╣√▪◌◒ꜝ▪◦ⱴ♄ꜝⱩꜚ╙◗☻☺◦ꜝ◐Ⱪꜚ≤ ∂

ↄ⁸ ▪☺▪⌐ ⇔≡™╢╙──⁸ ≢─ ─ │ ≢№╢⁹▪◌

◒ꜝ▪◦ⱴ♄ꜝⱩꜚ╙ ─ ─ ≢ cryptic species ─ ─

⅜ ≢№╢≤ ╦╣╢⁹
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⌐ ∆╢ ♬ⱱfi◙ꜟ─ ╣◘▬☼

≤─

ה1 ה2 ⱡ ה3 ה4 ╟⇔ 5

Group Size of Wild Japanese Macaques

(Macaca fuscata fuscata) in the Osumi Peninsula:

The Comparison with M. f. yakui in Yakushima Island

FUJITA Shiho1, ZAMMA Koichiro2, TAKENOSHITA Yuji3, WADA Kazuo4 and ICHIKI Yoshiko5

1:
◌ꜞⱨ▪ה▪☺▪ :2 ☿fi♃כ

3: ≥╙

4: NPO ⱪꜝ▬ⱷ▬♩ה▪◗ꜝ

5: ─ ╩ ⅎ╢

1: Joint Faculty of Veterinary Medicine, Kagoshima University
2: ASAFAS/WRC, Kyoto University

3: Faculty of Child Science, Chubu Gakuin University
4: Primate Agora

5: Care for Nature in Osumi Club

♬ⱱfi◙ꜟ─ ╣◘▬☼⁸ ⁸ ≤™∫√ │ ⅜ ╘╠╣≡⅔╡⁸

≤ↄ⌐ ≤ ≢│ ⅝ↄ ⌂╢↓≤⅜ ⁸│♃כ♦─╠╣↓⁸⇔⅛⇔⁹╢™≡╣↕

ⱱfi♪♬ⱱfi◙ꜟ Macaca fuscata fuscata ≤ꜘ◒◦ⱴ◙ꜟ M. f. yakui ≤™℮⁸ ≈─ ╩ ⇔√

╙─⅜╒≤╪≥≢№╡⁸∕─ ⅜ ⌐╟╢╙─⅛⁸№╢™│ ─ ™⅛╩ ⌐ ∆╢

↓≤│ ≢№∫√⁹ │⁸↓─ ╩ ∆╢√╘⌐⁸ ⌐ ∆╢ⱱfi♪♬ⱱfi◙ꜟ

⌐≈™≡ ╩ ⇔⁸ ∂ↄ ⌐ ∆╢ꜘ◒◦ⱴ◙ꜟ─∕╣≤ ⇔√⁹

│ ≤∕─ ≢№╡⁸2013 9 ≤ 2014 8 ⌐⁸ ╣ ⅔╟┘

╣◘▬☼╩ ╩☻◘fi☿♩כꜟ─╘√╢═ ∫√⁹ ─ ⁸ ⌐ ∆╢♬ⱱfi◙ꜟ─

╣◘▬☼│⁸↓╣╕≢⌐ ↕╣√ꜘ◒◦ⱴ◙ꜟ─∕╣≤ ⇔≡⅛⌂╡ ⅝™↓≤⅜ ⅛∫√⁹
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♬ⱱfi◙ꜟ Macaca fuscata ⌐⅔™≡⁸ ╣◘▬☼⁸ ⁸ ≤™∫√⁸

╛ ⌐ ∆╢ │ ⅜ ╘╠╣≡⅔╡⁸≤ↄ⌐ ≤ ≢│

⅝ↄ ⌂╢↓≤⅜ ↕╣≡™╢ e.g., TAKASAKI 1981 ⁹⇔⅛⇔⁸↓╣╠─ │⁸   

ⱱfi♪♬ⱱfi◙ꜟ M. f. fuscata ≤ꜘ◒◦ⱴ◙ꜟ M. f. yakui ≤™℮⁸ ≈─ ╩

⇔√╙─⅜╒≤╪≥≢№╡⁸∕─ ⅜ ⌐╟╢╙─⅛⁸№╢™│ ─ ™⅛

╩ ⌐ ∆╢↓≤│ ≢№∫√⁹ │⁸↓─ ╩ ∆╢√╘⌐⁸

⌐ ∆╢ⱱfi♪♬ⱱfi◙ꜟ⌐≈™≡ ╩ ⇔⁸ ∂ↄ ⌐

∆╢ꜘ◒◦ⱴ◙ꜟ─∕╣≤ ⇔√⁹

│ ≤∕─ ≢№╡⁸ ⅛╠ ╕≢ ⅜

∆╢⁹ │ 2013 9 6 ≤ 2014 8 8 ⌐ ∫√⁹

90 270m ⌐ ╢ 15.7km ╩ 7 ⌐ ↑ 1 ⁸ ⌐ 1₩2 ─ ╩

⇔≡⁸ ≤ ─ 2 ⁸ 4 ╩☻◘fi☿♩כꜟ─ ∫√⁹ │ ╩   

≡⇔♩כ♃☻⌐ ≢ ⅝⁸ ╕≢ ╩ ⇔√⁹ ⌐♬ⱱfi◙

ꜟ╩ ⇔√ ⁸⅔╟┘ ╩ ⇔√ │⁸ ⅔╟┘ ≤≤╙⌐∕─ ╩

⇔⁸ ≢№╣┌ ה ⌐ ╩◌►fi♩⇔√⁹

1A   1B ☿fi◘☻─ ♩כꜟ a-h
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2013 ─ ≢│⁸ ♩כꜟ ≢ ⌂ↄ≤╙ 3 ≈─ ╣⅜ ≢⅝√⁹™∏╣╙ⱨꜟ

◌►fi♩│≢⅝⌂⅛∫√╙──⁸ ╣◘▬☼│∕╣∙╣ 14⁸56 ⅔╟┘ 66 ≢№∫√⁹

2014 ─ ≢│⁸2₩4 ─ ╣⅜ ≢⅝⁸◘Ⱪ◓ꜟכⱧfi◓ ╣⅜ ⌐

∆╢ ⇔≡™╢ ⅜ ╘╠╣√⁹∆⌂╦∟⁸2 ≈─ ╣⅜∕╣∙╣ ⌐

⇔⁸4 ≈─ ╣≤⇔≡ ↕╣√ ╙ ⅎ╠╣√⁹2 ≈─ ╣≤∆╢≤⁸ ╣◘▬

☼│∕╣∙╣ 95 ⅔╟┘ 124 ≢№∫√⁹

─ ≤╒╓ ∂ ─ ⌐ ∆╢ꜘ◒◦ⱴ◙ꜟ≢│⁸

╣◘▬☼ │ 16.9 7₩29 ≢№╢ YOSHIHIRO et al. 1999 ⁹ ─ ⁸

⌐ ∆╢ⱱfi♪♬ⱱfi◙ꜟ─ ╣◘▬☼│ ─ ╣─

2₩7 ≢№∫√⁹╕√⁸ ≢│ 1km №√╡ 4₩6 ─ ╣⅜ ∆╢─⌐ ⇔

YOSHIHIRO et al. 1999 ⁸ ≢│ 1km №√╡─ ╣ │ 0.1₩0.2 ≢№∫√⁹    

∆⌂╦∟⁸ ⌐│ ↕⌂ ╣⅜ ↕™ ╩╙∫≡ ↄ ∆╢─⌐ ⇔⁸   

≢│ ⅝⌂ ╣⅜ ⅝⌂ ╩╙∫≡ ⇔⁸ ╣─ │ ⌂™↓≤⅜

↕╣√⁹

≢│⁸♬ⱱfi◙ꜟ─ ≢№╢ ⅜╒╓ ≢№╡

AGETSUMA and NAKAGAWA 1998 ⁸ ─ ╩ ≢⅝╢ ≢№╢≤ ⅎ╠╣

╢⁹⇔⅛⇔⌂⅜╠⁸ ≤ ╩ ⇔√ ⁸ ∂ ≢╙⁸ ╣◘▬☼⅜   

⅝ↄ ⌂∫√⁹↓─ ⌐≈™≡│ ╠⅛≢⌂™⅜⁸ ─ ⌂ ™─╒⅛⁸

╣ ⌂≥─ ⁸ ⌂≥ ≤─ ⁸ ─

─ ⌂≥⁸ ─ ⅜ ∆╢≤ ⅎ╠╣╢⁹ ⁸ ⌐⅔↑╢ ╣─

╛ ╣◘▬☼⌐≈™≡↕╠⌐ ∆╢≤≤╙⌐⁸ ≤─ ╩╙√╠∆ ⌐

≈™≡ ∆╢ ≢№╢⁹

AGETSUMA, N. and NAKAGAWA, N. 1998. Effects of Habitat Differences on Feeding Behaviors of 
Japanese Monkeys: Comparison between Yakushima and Kinkazan. Primates, 39: 275-289.

TAKASAKI, H. 1981. Troop Size, Habitat Quality, and Home Range Area in Japanese Macaques. 
Behavioral Ecology and Sociobiology, 9: 277-281.

YOSHIHIRO, S., OHTAKE, M., MATSUBARA, H., ZAMMA, K., HAN’YA, G., TANIMURA, Y., KUBOTA, H., 
KUBO, R., ARAKANE, T., HIRATA, T., FURUKAWA, M., SATO, A. and TAKAHATA, Y. 1999. Vertical 
Distribution of Wild Yakushima Macaques (Macaca fuscata yakui) in the Western Area of 
Yakushima Island, Japan: Preliminary Report. Primates, 40: 409-415.
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─ ⌐ ∆╢

Xenograpsus testudinatus ─

ה ה ה

Biological Study of the Hydrothermal Crab,
Xenograpsus testudinatus Ng, Huang & Ho, 2000 (Crustacea: 

Decapoda: Brachyura: Grapsidae) Inhabit
in the Adjacent Water of Showa-Iwojima, Southern Japan

SUZUKI Hiroshi, IWASAKI Tatsuki, UTSUNOMIYA Yu and IWAMOTO Amami

Faculty of Fisheries, Kagoshima University

2011 5 ⁸ 3km ⌐ ∆╢ ─ ≢

▬꞉●♬ ◌♬ ⅜ ↕╣√⁹ │ ╩ ≤∆╢ Xenograpsus testudinatus ≤ ↕╣

√ NG et al. 2014 ⁹ ╩ ╗Xenograpsus │ ≢ 3 ⇔⅛ ↕╣≡⅔╠∏⁸∕─

│ ⌐ ⇔™⁹ ╠│ 2014 5 ╟╡ ─ ╩ ╘⁸∕─ ⅜ 3,100 3,800
≢№╢↓≤⁸ ─ ⅜ ⌐ ╠╣⁸⅛≈⁸ ╡─ ─ ⌐⇔⅛ ⇔

≡™⌂™ ╩ ╠⅛⌐⇔√⁹ ─ │ ╙ ≢№╢⁹

│∂╘⌐

ⱱ►◐●♬ Genus Xenograpsus Takeda & Kurata, 1977 │⁸ 3 ─╖⅜

↕╣≡⅔╡⁸∕─ ≡⅜ ╙⇔ↄ│ ⅜ ⇔≡™╢ ⌐─╖ ⇔≡

™╢⁹∕╣╠│ 1977 ⌐ ─ ⅛╠ ≤⇔≡ ↕╣√♬◦ⱡ

◦ⱴⱱ►◐●♬ X. novaeinsularis Takeda & Kurata, 1977⁸ ─ ⅛╠ ↕╣√

X. testudinatus N. K. Ng, Huang & Ho, 2000⁸ ♪fiꜝכ☺כꜙ♬┘ ⌐№╢◔ꜟⱴ♦

▫♇◒ ⅛╠ ↕╣√ X. ngatama McLay, 2007 ≢№╢⁹
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1993 ⁸ ─ ⁸ ┘⁸ ≢♬◦ⱡ

◦ⱴⱱ►◐●♬─ ⅜ ↕╣ ╠ 1993 ⁸2014 ⌐│

⅛╠ X. testudinatus ⅜ ↕╣╢⌂≥ NG et al. 2014 1&2 ⁸ ─

⌐⅔↑╢ √⌂ ⅜ ╠⅛⌐⌂╡≈≈№╢⁹⇔⅛⇔⌂⅜╠⁸ ─◌♬ ⌐

∆╢ │⁸∕─╒≤╪≥⅜ ≢⁸ ⁸ │ JENG et al. 2004b
⌐╟╢ X. testudinatus ─ ⌐ ∆╢ ≤ ⌐ ∫√ ─ ╩ ⇔√

╙─ JENG et al. 2004a ∞↑≢№╢⁹∕↓≢⁸ ≢│⁸ ╛ ─

∆╢ ⌂ ⌐ ∆╢ ─ ╩ ∆╢ ≢ ⌂ ╩ ╢

↓≤╩ ≤⇔√⁹

╩ ∆╢⌐ √╡⁸ ⌐↔ ™√∞™√ ─

│∂╘ ⌐ ↄ ⇔╕∆⁹╕√⁸ ≢─ SCUBA ⌐╟╢

⌐ ⌂ ╩™√∞™√ ⁸ ─ ⌐

™√⇔╕∆⁹⌂⅔⁸ ─ │ ◖▪ ⌐╟╢⁹

⅔╟┘

│⁸2014 5 ⁸8 ⁸10 ⌐ ─ ⌐ ∫≡ 10 ⁸8
┘ 10 ⌐│↓─ 10 ⌐ ⅎ ⅛╠ ⌐ ⅛∫≡ 50m─ꜝ▬fi╩ 2 ⇔≡ ⇔

≡ ∫√⁹ ⌐ ∫√ 10 ≢│⁸∕╣∙╣ 2 ╩ 1 ≤⇔√♩ꜝ♇ⱪ ─ ◐ꜝ

כ ◘▬☼│ 26.5×26.5×39cm⁸ ™ 2mm ╩ 1 ⇔√⁹50m ─ꜝ▬fi♩ꜝfi☿

◒♩ ≢│⁸5m ⌐ 2 1 ─♩ꜝ♇ⱪ╩ 1 ⇔√⁹ │ 0.05 ─

ⱡ◑☻≢ ⁸ ╩ ⇔⁸ ⁸ ─ ╩ ⇔⁸ ─ ╩ ⅝ ⇔√⁹

╕√⁸5 ≤ 10 ─ ≢│ⱴכ◐fi◓ ╩ ™≡ ╩ ⇔√⁹ ⌐ ∟ ∫

√ │ ≢ ╩ ∆╢≤ ⌐⁸∕─℮∟ 50 ╩ ┘ ⇔

╩ ⇔√⁹ ⌐⁸ ─ pH ⅔╟┘ ─ ╙ ⇔√⁹

1 ≢ ↕╣√Xenograpsus 
testudineatus Ng, Huang & Ho, 2000

2 ─
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⅔╟┘

─ pH │ 6.1±0.03 ♃כ♦ 11 ≤ ─ ─ 8.3 ╟╡ ™

╩ ⇔√⁹ ⌐ ╕╣╢ │ 0.3ppm ≢№∫√⁹↓╣╠ ≤ pH ≤─ ⌐

│ ╠⅛─ ⅜ ↕╣╢⅜⁸ │ ≢⅝⌂⅛∫√─≢ ∆╢ ⅜№╤℮⁹

5 ─ ≢│○☻ 365 ⁸ⱷ☻ 93 ⅜ ↕╣⁸ⱴכ◐fi◓ ⌐╟╢ │

3,717 ┘⌐ 3,258 ≤ ↕╣√⁹10 ─ ≢│○☻ 351 ⁸ⱷ☻ 52 ⅜

↕╣⁸ │ 3,147 ≤ ↕╣√⁹ ∫≡⁸ │ ─   

100m×50m ─ ╠╣√ ⌐ 3,100 3,700 ⅜ ⇔≡™╢≤ ⅎ╠╣╢⁹╕√⁸

⅜ 5 ⌐ ↕╣ 8 ⌐│ ↕╣⌂⅛∫√↓≤⅛╠ ─ │ ─▬꞉

●♬ ⁸ ≢│⌂™⅛≤ ⅎ╠╣╢⁹ ─ ╩╖╢≤⁸10 ⌐

─ ⅜ ╘╠╣⁸∕─ ⁸ ≢│ ₁ ─ 10 ╕≢⁸ ≢│ ─ 5 ╕≢

⌂◘▬☼ ⅜ ⅎ╢↓≤⅛╠⁸ │ 2 ⁸ │ 1 ─ ≢№╢≤ ⅎ╠╣√⁹

─ ⅜ ⁸ ⌐ ™ pH ≤ ∆╢─≢│⌂™⅛≤ ⅎ⁸ ─ ⅜

∆╢ ─ ≤ ─ ╩ ⇔√⅜⁸ ⌂ ─ │ ╘╠╣⌂⅛∫√⁹

⇔⅛⇔⌂⅜╠ ─ │ ╠⅛⌐ ≢│⌂ↄ⁸ ⌐ ⇔≡™╢↓≤⅜

⅛∫√⁹↕╠⌐⁸ ⅛╠ 20 ╣√ ≢╙ 4 ∆╢ ⅜№╡⁸⅛≈

─ ─ ⅜⁸ ─ ─ ⌐ ═≡ ⅝™ ╩ ⇔√⁹∕─ ─ pH │

7.58⁸ ┘⌐ 7.94 ≤ ─ ─∕╣╟╡ ⅛∫√⁹ ─ ≢│╕∞ ≢№╢

─≢⁸ ◓ꜞ♇♪ ⌂≥ ⌂ ⅜ ≢№╢⁹

JENG, M. S., CLARK, P. F. and NG, P. K. L. 2004a. The First Zoea, Megalopa, and First Crab Stage of 
the Hydrothermal Vent Crab, Xenograpsus testudinatus (Decapoda: Brachyura: Grapsoidea) 
and Systematic Implications for the Varunidae. Journal of Crustacean Biology, 24: 188-212.

JENG, M. S., NG, N. K. and NG, P. K. L. 2004b. Hydrothermal Vent Crabs Feeds on Marine Snow.
Nature, 432: 969.

MCLAY, C. L. 2007. New Crabs from Hydrothermal Vents of the Kermadec Ridge Submarine 
Volcanoes, New Zealand: Gandalfus gen. nov. (Bythograeidae) and Xenograpsus (Varunidae) 
(Decapoda: Brachyura). Zootaxa, 1524: 1-22.

NG, N. K., HUANG, J. F. and HO, P. H. 2000. Description of a New Species of Hydrothermal Crab, 
Xenograpsus testudinatus (Crustacea: Decapoda: Brachyura: Grapsidae). In: Proceedings of the 
International Symposium on Marine Biology in Taiwan – Crustacean and Plankton Taxonomy, 
Ecology and Living Resources (Eds. HWANG, J. S., WANG, C. H. and CHAN, T. Y.), 191-199,
Figs 1-3, National Taiwan Museum Special Series, No. 10, Taiwan. 
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NG, N. K., SUZUKI, H., SHIH, H. T., DEWA, S. I. and NG, P. K. L. 2014. The Hydrothermal Crab, 
Xenograpsus testudinatus Ng, Huang & Ho, 2000 (Crustacea: Decapoda: Brachyura: 
Grapsidae) in Southern Japan. Proceedings of the Biological Society of Washington, 127(2): 
391-399. 

TAKEDA, M. and KURATA, Y. 1977. Crabs of the Ogasawara Islands. IV. A Collection Made at the 
New Volcanic Island, Nishino-Shima-Shinto, in 1975. Bulletin of National Science Museum 
(A) Zoology, 3(2): 91-111.

ה ה 1993 ♬◦ⱡ◦ⱴⱱ►◐●♬─

6 59-64
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≤ ─

ה ה ה

Ichthyofaunal Surveys in Yakushima and Tanegashima Islands

KOEDA Keita, YOSHIDA Tomohiro, TASHIRO Satokuni and MOTOMURA Hiroyuki

Kagoshima University Museum

2014 9 16 ⅛╠ 22 ⌐⅛↑≡ ⁸2014 12 25 ⅛╠ 28 ⌐⅛↑≡ ⌐⅔

™≡ ⁸ ╡⌐╟╢ ≤ ≢─ ╩ ∑√ ╩ ∫√⁹∕─ ⁸

⅛╠ 192 429 ⁸ ⅛╠ 54 82 ⅜ ↕╣√⁹↓─℮∟⁸ ⅛╠

↕╣√►Ⱶⱥ◗▬ ─ 1 │ ⁸ ≢ ↕╣√▪◗▪ⱴ♄▬ ─ 1 │⁸

─ ⌐│ ≢⅝⌂™↓≤⅛╠ ≢№╢≤ ⅎ╠╣╢⁹

│∂╘⌐

⅜ ∆╢ ─ ⌐⅔↑╢ ⌐

╟∫≡⁸ ─ ≤ ─ ⅜ ↕╣≈≈№╢⁹ ⌐ ™

≢│ ⌂ ≤∕╣╩ ╡ ↄ ⌂ ⅜ ↔≤⌐ ─ ╩

╡∞⇔≡™╢↓≤⅜ ⅛∫≡⅝√⁹↓╣╕≢ ⌐⅔↑╢ │⁸

╛ ↄ─ ≤ ⌐♩◌ꜝ ⌐ ∆╢≤ ⅎ╠╣≡™√⅜⁸ ─

─ ⅛╠⁸ │ ≤ ─ ⌐ ∆╢ ⅜

™↓≤⅜ ╠⅛⌐⌂∫√ 2013, 2014, 2015 ⁹ ⌐ ∆╢ ─

≤ ╩ ╠⅛⌐∆╢√╘⌐⁸ │ ≤ ⌐⅔↑╢ ─ ╩

∫√⁹
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2014 9 16 ⅛╠ 22 ⌐⅛↑≡ ⁸2014 12 25 ⅛╠ 28 ⌐⅛↑≡

⌐⅔™≡∕╣∙╣─ ─ ╩ ∫√⁹ ≢│ ─╖╩ ™⁸

≢ ⇔√ ╛ ≢ ⇔√ ╙ ∑≡ ≤⇔√⁹

≢│⁸↓╣╕≢⌐ ╩ ⌐ ⇔≡⅝√ ─ ∞↑≢⌂ↄ⁸ ─

30 ⁸ ≤ 30 ⁸

╩ √⌂ ≤⇔≡ ⇔⁸↓╣╠─ ⌐⅔™≡ ─ ╩⅔↓

⌂∫√⁹↓╣│ ⌂╢ ≢ ∆╢↓≤≢⁸╟╡ ⌂ ╩ ╢√╘≢№╢⁹

⌐⅔™≡╙⁸ ─ 30 ⁸ ╛ ─ 30 ⁸

⌂≥ ─ ⌐ ⌐ ╩ ┘⁸ ╩ ⇔√⁹ ≢│⁸ ─

⌐ ∆╢ 2 יִ ╩ ≤⇔≡ ≡∫╟⌐Ᵽכ◒☻⁸⇔ ─ ╩⅔↓

⌂∫√⁹

⌐╟∫≡ √ ≢fiꜛ◦כ꜠▪◄╩ ⅛⇔√╕╕⁸ ⅔╟┘ ╡

⌐╟∫≡ √ ≢☻◒♇Ⱳכꜝכ◒╩ ⇔≡ ⌐ ∟ ╡⁸ ⁸ ⁸

DNA ─ ⁸ ≤™∫√ ⌐ ⅎ⁸ ≤ ─ ╩ ⅔↓

⌂∫√⁹⌂⅔⁸ ≢─ ╛ ─ ⅜ ⌂╒≥ ─ ⌐ ⇔≡│⁸

⌐ ⇔√ ⌐ ─ ╩⅔↓⌂∫√⁹

─ ⅔╟┘ ⌐⅔↑╢ 5 ─ ⌐╟╡ 97 211 ─ ╩

∆╢↓≤⅜≢⅝√⁹↓─℮∟⁸ⱨ♅♪ꜞ♃♫Ᵽ♃►○ Acanthoplesiops psilogaster⁸
◌◒꜠♥fi☺◒♄▬ Apogonichthyoides timorensis⁸♠ⱴ◓꜡Ɫ♃fiⱳ Pempheris japonica⁸
ⱱ♁►Ᵽ►○ Pherallodus indicus⁸▪ꜝ▬♁◖◔◑fiⱳ Neoclinus okazakii⁸▪○◘Ɫ◑

Brachaluteres ulvarum⁸▬♩ⱥ◕⸗☺ꜗⱢ♀ Barbuligobius boehlkei⁸ꜞꜙ►◐ꜙ►▬♃

♅►○ Alionematichthys riukiuensis⁸♠ⱴ☺꜡⸗fi●ꜝ Sufflamen chrysopterum ⌂≥⁸

↓╣╕≢ ≢│ ↕╣≡↓⌂⅛∫√ ╩ ↄ ╢↓≤⅜≢⅝√⁹╕√⁸

⅔↓⌂∫√ ⌐⅔↑╢ ≢╙⁸↓╣╕≢⌐ ↕╣≡™⌂⅛∫√ⱶꜝ◘

ⱷ⸗fi●ꜝ Rhinecanthus aculeatus ╛◒ꜝ◌◔⸗fi●ꜝ Rhinecanthus verrucosus ≤™∫

√ ╙ ╠╣√⁹

╡⌐╟╢ ≢│⁸23 65 ⅜ ↕╣⁸↓─℮∟◓ꜟ◒ⱴ Rastrelliger 
kanagurta │ ─ ╩ ∆╢ ≤⌂∫√⁹

⌐⅔↑╢ ≢│⁸►♅꞉◙ⱷ Platyrhina sinensis⁸○▪◌ⱶ꜡ Decapterus tabl⁸
ⱴ♄ꜝⱢ♫♄▬ Holanthias borbonius⁸ⱱ◦◗fiⱬ Paracirrhites forsteri⁸ⱥⱷ♄▬

Pristipomoides sieboldii⁸▪○♄▬ Paracaesio caerulea⁸○♬ⱥꜝ▪☺ Caranx papuensis
⌂≥⁸↓╣╕≢ ─ ≢│╖╠╣⌂⅛∫√ ╩ ∆╢↓≤⅜≢⅝√⁹
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⌂⅛≢╙⁸2 ⅜ ╠╣√►Ⱶⱥ◗▬ ─ 1 │⁸ ≢№╢≤≤╙⌐⁸

─ ╩ ∆╢↓≤⅜ ╠⅛⌐⌂∫√⁹ │⁸↓╣╕≢☻ⱴ♩ꜝ ⁸☻ꜝ►

▼◦ ⁸ꜟ♁fi ≢│ ─ ⅜№╢╙──⁸™∏╣╙ ⅜ ⌂™⁹╟╡

⌐ ∆╢ ─ ⅛╠ ─⌂™ ⅜⁸ ⌐⅔™≡ ↕╣√

↓≤│⁸ ⌐⅔↑╢ ∆═⅝ ≢№╢≤™ⅎ╢⁹

≢│ 3 ╩Ᵽכ◒☻─ ™√ ⌐╟╡ 54 82 ─ ╩ ╢↓≤⅜

√⁹↓╣╕≢ MOTOMURA et al. 2010 │ ≤ ⌐ ≠⅝ 958 ╩ ⇔⁸

∕─ MOTOMURA and AIZAWA 2011 ⌂≥⁸ ─ ⅜ ⅞⁸ ╕≢⌐

⅛╠⅔╟∕ 1,000 ─ ─ ⅜ ↕╣≡™╢⁹ ─ ≢ ↕╣√ ─

℮∟⁸▪◗▪ⱴ♄▬ ▪◗▪ⱴ♄▬ ─ 1 1 │⁸ 11 14 ⁸ 2
14 ⁸ 63 68 ⁸ 18 19 ⁸ ─╒╓ ⌐ ⌂

⅜ ⇔≡™╢↓≤⁸⅔╟┘ ⅜ ⅛╠ ≢ ⌐ ™ ⅜ ╢

↓≤⌂≥─ ─ ╖ ╦∑⅜⁸ ≤ ⌂╢↓≤⅛╠ ≢№╢ ⅜

™⁹ ≤ ╦╣╢ ⅜ ⅛╠╙ ↕╣≡⅔╡ ⅜ ╘╠╣

≡™╢⁹

1 ⅛╠ ↕╣√▪◗▪ⱴ♄▬ ▪◗▪ⱴ♄▬ ─ 1
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♥fi☺◒♄▬ ─►☻☺ⱴ▬◦⸗♅ Ostorhinchus angustatus ≤ꜘⱵ♥fi☺◒♄▬

Apogon semiornatus⁸ⱬꜝ ─♠◐ⱡ꞉▬♩ⱥ◐ⱬꜝ Cirrhilabrus lunatus ≤○Ɫ◓꜡ⱬ

ꜝ ─ 1 Pteragogus enneacanthus │⁸↓╣╕≢ ─╖ ↕╣≡⅔╡ ⌐

≠ↄ ≤⌂∫√⁹ꜜ►☺►○ ⱥⱷ♩◕►Ⱶꜘ♇◖ Halicampus spinirostris │⁸

╠ 2013 ⌐╟∫≡ ╘≡ ⅛╠ ↕╣√ ≢№╢⁹ ⅛╠│⁸↓╣╕

≢⌐ ≤ ⅛╠∕╣∙╣ 1 ∏≈ ⅜ ↕╣≡™╢─╖≢№╡⁸

─ │ ─ ≢№╢≤≤╙⌐ 3 ─ ≤⌂∫√⁹↕╠⌐⁸

≢ ↕╣√ │⁸ 119.6 mm ≤↓╣╕≢─ 2 ≤ ⇔≡ ⅝ↄ⁸

─ ⅜╟ↄ ⇔≡™╢↓≤⅛╠ ≢№╢≤ ≢⅝√⁹♥fi☺◒♄▬ ◒♄

ꜞⱲ►☼◑☻⸗♪◐ Pseudamiops gracilicauda │⁸↓╣╕≢ ⅛╠ ⅜

╠╣≡™√⅜⁸ ≢ ╠╣√ 1 ⌐╟∫≡⁸ ─ ╟╡ ╩ ∆╢

↓≤≤⌂∫√⁹

─╟℮⌐⁸ ⁸ ≢─ ╩ ℮ ⌐╟╡⁸↓╣╕≢

≢ ↕╣≡↓⌂⅛∫√ ⅜ ↄ ↕╣√↓≤⌐ ⅎ⁸ ╛

─ ╩ ∆╢↓≤⅜ √⁹

ה ה 2013 ⅛╠ ╠╣√ ─ꜜ►☺►

○ ⱥⱷ♩◕►Ⱶꜘ♇◖ Halicampus spinirostris 60 157-161
2013 ─ ─ ─ ╩ ╗ ♄▬Ᵽכ 391

128-134
2014 ─ ⅛↔⇔╕ 19 ꜟ♫כꜗ☺ 195 19
2015 ─ ─ ∕─ ≤

כ☺꜡◖◄ 8
MOTOMURA, H. and AIZAWA, M. 2011. Illustrated List of Additions to the Ichthyofauna of 

Yaku-Shima Island, Kagoshima Prefecture, Southern Japan: 50 New Records from the 
Island. Check List, 7: 448-457. 

MOTOMURA, H., KURIIWA, K., KATAYAMA, E., SENOU, H., OGIHARA, G., MEGURO, M., 
MATSUNUMA, M., TAKATA, Y., YOSHIDA, T., YAMASHITA, M., KIMURA, S., ENDO, H., 
MURASE, A., IWATSUKI, Y., SAKURAI, Y., HARAZAKI, S., HIDAKA, K., IZUMI, H. and
MATSUURA, K. 2010. Annotated Checklist of Marine and Estuarine Fishes of 
Yaku-Shima Island, Kagoshima, Southern Japan. In: Fishes of Yaku-Shima Island – A
World Heritage Island in the Osumi Group, Kagoshima Prefecture, Southern Japan
(Eds. MOTOMURA, H. and MATSUURA, K.), 65-248, National Museum of Nature and
Science, Tokyo. 
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⌐⅔↑╢ꜜ◖꞉ ⅝ ╡┼─

╡ ╖─ ≤

The Present Conditions and Problems of the Trolling Line 

in the Yakushima Fisheries Cooperative Association 

TORII Takashi

Faculty of Fisheries, Kagoshima University

2014 ─ ≢│⁸ ⌐⅔↑╢ꜜ◖꞉ ⅝ ╡ ┼─ ╡ ╖─ ≤ ⌐

≈™≡ ⇔√⁹2012 ⌐ A ≤ B ╟╡⁸ꜜ◖꞉ ─ ╡ ╖ ⅜ ⌐ ∑╠╣√⁹

≢│ꜜ◖꞉─ ⅜№∫√↓≤⅛╠⁸ ≢│ ⌐ ⇔≡ ╩ ∆╢╟℮⌐

⇔√ ⁸53 ⅜ꜜ◖꞉ ╩ ⇔√⁹2 ⅛╠│⁸ 5,000 ⅜כ♄כ○─ ∫≡

⅔╡⁸1,750 ╒≥─ ⅜ ╕╣╢⁹ꜜ◖꞉─ │⁸ ╡─ ⌐

∆╢↓≤⅛╠⁸ ─ │ ╕∫√⁹⇔⅛⇔⌂⅜╠⁸2014 │ ╩ ╢↓≤│

⌂⅛∫√⁹WCPFC ≢╙ ↕╣≡™╢╟℮⌐⁸ ─◒꜡ⱴ◓꜡ │ ⅝ↄ ⇔≡

™╢⁹⅛≈≡ꜜ◖꞉╩ ≢⅝√ ⌐⅔™≡╙⁸ ⅜ ™≡™╢⁹ꜜ◖꞉╩

≤⇔√ ⅝ ╡ ⅜⁸ ─ ╩ ∆╢ │⁸ ─≤↓╤ ⅝ↄ│

⌂™≤ ∑↨╢╩ ⌂™∞╤℮⁹

─

⁸◒꜡ⱴ◓꜡─ ⌐ ™╠╣╢ ⌐⅛⅛╢ ⁸ꜜ◖꞉ ⅝

╡─ ⌐╟∫≡⁸ ─ ⅜ ⇔≡™╢⁹↓℮⇔√⌂⅛⁸

─⌂⅛⌐│ ─ ╩ →√╡⁸ ╩ ⇔√╡∆╢↓≤⌐╟∫≡

─ ╩ ⁹√∫⌂⌐℮╟╢╣╠╖⅜☻כ◔∆ ⁸ ⌐⅔™≡ꜜ◖꞉

─ ⅜ ╘╢ ≢│⁸2014 4 ⅛╠─ꜜ◖꞉ ⅝ ╡─ ⅛╠
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┼─ ⌐ ╦∑≡⁸ ╩ ⇔⁸ ─ ╩ ╙☻כ◔∆

↕╣╢⁹

2014 ─ ≢│⁸ ╩ ⌐⁸ꜜ ◖꞉ ⅝ ╡ ┼

─ ╡ ╖─ ⁸⅔╟┘⁸ ≤ ⌐≈™≡ ⇔√⁹

⌐⅔↑╢ꜜ◖꞉ ⅝ ╡ ┼─ ╡ ╖

⅜⅔⇔⌂═≡ ⌐ ∆╢⌂⅛⁸2012 ⌐ A ≤ B ╟╡⁸ꜜ◖꞉

─ ╡ ╖ ⅜ ⌐ ∑╠╣√⁹

≢│⁸ ╟╡ 1kg ─ꜜ◖꞉⅜ ↕╣╢ ⅜№∫√⁹

≢│⁸1 ⅛╠ 3 ⌐⅛↑≡ⱴꜟ♁►♄ ⅜ ╦╣≡™√⅜⁸∕─ ⌐ꜜ◖꞉─

⅜№∫√↓≤⅛╠⁸ │ ≢╙ꜜ◖꞉─ ⅜ ≢№╢≤ ⇔√⁹

⅝ ╡⌐╟╢ꜜ◖꞉ │ 2014 4 ╟╡ ≤⌂╢↓≤⅛╠⁸ ≢│

⌐ ⇔≡ ╩ ∆╢╟℮⌐ ⇔√ ⁸53 ⅜ꜜ◖꞉ ─ ╩

⇔√⁹

⸗☺ꜗ◖ ─ ⁸6 ⅛╠ 7 ⌐⅛↑≡ꜜ◖꞉╩ ⁸ ─ ╡

5m ⌐ ∆╢ ▬◔☻⌐ 5 ⅛╠ 1 ╒≥ ⅝⁸ ≢ ∆╢

≢№∫√⁹ꜜ◖꞉─ ∆╢ ⅜ ⌐⌂∫≡™⌂™√╘⁸

─℮∟ 150 ╩↓─ ╡ ╖⌐ ⇔≡ ╩ ∆╢⁹ ⇔√ꜜ◖꞉│⁸

A ≤ B ⅜ 1 №√╡ 3,500 ≢ ™ ╢↓≤≤⌂∫√⁹

╡ ╖

2014 5 ⁸10 ╒≥─ ⅜ A ⌐⅔™≡ ╩ ⇔√⁹ⱴꜟ♁

►♄ ≤ √ ≢№╡⁸ ┼─ ⅜ ╕∫√↓≤⅛╠⁸ ─▬◔☻⁸

⌂≥─ ─ ╩ ™∞⁹

∕─ ⁸4 ⅛╠ 5 ─ ⅜ꜜ◖꞉ ─ ╩ ⇔√⁹ ─ │⁸

6 ⅛╠ 7 ⌐⅛↑≡ꜜ◖꞉ ╡╩⇔√↓≤│⌂⅛∫√╙──⁸ ─

№√╡⌐ꜜ◖꞉⅜ ∆╢↓≤╩ ⅛╠ ╪≢™√↓≤╙№╡⁸ ─

│ ─ ⁸ ─ │ ─ ╩ ∫≡ꜜ◖꞉╩ ⇔√⁹

⇔⅛⇔⌂⅜╠⁸2014 │ ╩ ╢↓≤│ ⌂⅛∫√⁹ꜜ ◖꞉ ╩ ⌐

╪∞ 150 ╙⁸╒≤╪≥ ∆╢↓≤⌂ↄ ╦∫√⁹ ╛ ⁸A ╛

B │ ≢ ╩ ⅎ≡⅔╡⁸ ╙ ╡ ╖╩ ∆╢ ≢№╢⁹

2015 │⸗☺ꜗ◖ ⅜ ╦╢ 5 ╟╡ꜜ◖꞉ ─ ╩ ∆╢⁹
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╕√⁸ ⌐ ⇔≡⁸ ─ 27m ╒≥ ⌐ ─ ╩

⇔≡™╢⁹ ⁸ ▬◔☻╩ ⌐ ⇔≡™╢⅜⁸ ╛ ⌂≥⅜

∆╢⁹↓╣╠─ ╩℮↑⌂™ ⌐▬◔☻╩ ⇔√™≤ ⅎ≡™╢⅜⁸

─ ⅜ ↄ⁸ ─ ⅜ ≤⌂╢⁹ ─ ⅜ ≢№╢℮ⅎ⁸◘fi◗

⅜ ⅜∫≡™╢↓≤⅛╠⁸ ─ ╖│ ≢№╢⁹

↕╣╢ ≤

A ≤ B ⅛╠│⁸ 5,000 ⅜כ♄כ○─ ∫≡⅔╡⁸∕─ ╩ √⇔√ ⁸

1,750 ⅜ 53 ─ ⌐ ╦╣╢↓≤⌐⌂╢⁹ 1 №√╡ 33 ⌐

∆╢⁹ ⌐≈™≡│ ⌂≥╩ ∆╢↓≤⅛╠⁸ ⌐

│ ⇔⌂™⁹╕√⁸ꜜ◖꞉⅜ ≢⅝╢ │⁸ ╡─ ⌐

∆╢↓≤⅛╠⁸ ─ꜜ◖꞉ ⅝ ╡┼─ │ ™⁹

√∞⇔⁸WCPFC ╕←╤ ≢╙ ↕╣≡™╢╟℮⌐⁸   

─◒꜡ⱴ◓꜡ │ ⅝ↄ ⇔≡™╢⁹⅛≈≡ꜜ◖꞉╩ ⌐ ≢⅝√

⅛╠ ⌐⅛↑≡─ ⌐⅔™≡╙⁸2012 ⁸ ⅜ ™≡™╢⁹

ꜜ◖꞉╩ ≤⇔√ ⅝ ╡ ⅜⁸ ─ ╩ ∆╢ │⁸

─≤↓╤ ⅝ↄ│⌂™≤ ∑↨╢╩ ⌂™∞╤℮⁹

ה ה ה ה ה ה ה ה

ה ה 2012 Ɫfi♪Ⱪ♇◒ 720

ה ה ה ה ה ה 2010
Ɫfi♪Ⱪ♇◒ 629

2014 ◒꜡ⱴ◓ ה꜡ ↔≤─ ┼─ ⱦ☺Ⱡ☻

649 3-6
ה 2004 ⌐⅔↑╢ ─ ≤

ⱪכ꜡○►ⱦ♩ה ⅝ ╩ ≤⇔≡ 49 1 99-115
ה 2014 ⱴ◓꜡ ⌐⅔↑╢ ─ ה ≤

28 2 8-9
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≤ ─ ─

Present Situation of Tourism

in Yakushima and Tanegashima Islands

KUWAHARA Sueo

Faculty of Law, Economics and Humanities, Kagoshima University

─ ╩ ∆╢ ≤ ─ ─ │≥℮⌂∫≡™╢─∞╤℮⅛⁹

─ ─ ─╖⅜ⱴ☻◖Ⱶ╛ ₁⌂ ⌐ ╡ →╠╣√╡⇔≡ ≢

№┤╣≡™╢⅜⁸╙℮ ─ ─ ⌐≈™≡│№╕╡ ╠╣≡™⌂™⁹

─ ─ ⅝⌂ │⁸ ╛ ─™ↄ≈⅛─ ₁≤ ∫≡⁸1960 ─

─ ⅝⌂ ≢№╢ ─ ≢─ⱴ☻♠כꜞ☼ⱶ╩ ⇔≡™⌂™≤™℮↓≤≢№╤℮⁹

ⱴ☻♠כꜞ☼ⱶ│⁸↓╣╕≢ √⌂ ≤⇔≡⁸ ≢ ⅜ ↕╣⅜⁸1980 ⌐

ⱶ☼ꜞכ♠◖◄╛ⱶ☼ꜞכ♠הfiכꜞ◓≡⇔≥ⱶ☼ꜞכ♠הⱩ▫♥♫כ♃ꜟ○⁸≥╢⌂ ─

⅜ ↕╣⁸ √⌂ ─ ⅜ ↕╣╢╟℮⌐⌂∫√⁹

≢│⁸ ─ ≤ ─ ⌐ ╩ ≡⁸ ─ ⌐

≠↑≡ ⇔⁸∕─ ╛ ─ ⌐≈™≡ ═≡╖√™⁹

─ ─

─ 135km⁸ ─ 60k ─ ⌐№╡⁸ 132km⁸

500 ◐꜡ⱷ⁸ꜟ♩כ │ 1970 ⌐ 1 7 ≢№∫√─⅜ 1990 ⅛╠

╕≢ 1 3 2014 8 ╩ ⇔≡™╢⁹ ⁸

⁸ ╩ ┬ ─ ⌐⁸2 ─ⱨ▼ꜞכ≤ 5 ─☺▼♇♩ⱨ◊▬ꜟ⅜

⇔≡™≡⁸ ─ │ ╘≡ ™⁹
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─ │ 1984 ⅛╠ 1988 ╕≢ 11 12 ≢ ⇔√⅜⁸1989 ⁸

♩♇Ⱨכ─ ⌐╟╡⁸17 ⌐ ⇔√⁹1993 12 ⌐ ⅜

⌐ ↕╣√↓≤⌐╟╡⁸ 1994 ⅛╠ ⅜ ⇔⁸1995 ⅛╠ 2002
╕≢─ │ 25 ⅛╠ 28 ≢ ⇔⁸2003 ⌐ ╘≡ 30 ╩ ⇔√⁹

√⌐ ꜡◔♇♩⅜ ⇔ ⅜ ╕╢ 2004 ⁸30 ─ ≢ ⇔⁸

2007 ⌐│ ─ 40 ╩ ⇔√⁹∕─ │⁸ ╕≢⁸30 ≢

⇔≡™╢⁹↕╠⌐⁸2009 ⌐│ ⅜ ─ ╩ ╘≡ ╡⁸

╕≢ ─ ⅜ ╩ ╢ ⅜ ™≡™╢⁹ │ 2011 ⌐ 30 ╩

∫√─⌐ ⇔⁸ │ 30 ╩ ⇔≡™╢⁹

─╟℮⌐⁸ ─ │ 1980 ╕≢│ ≢╙ 10 ⌐№╕╡≢

⇔≡™√⁹≤↓╤⅜⁸1990 ╩ ⌐ ⌂ ⅜╖╠╣⁸2007 ⌐│ 40
⌐ ⇔√⁹ ⌐│⁸ ─ ─ ╛ ─ ⌐╟╢ ╙ ╕╣

≡™╢⅜⁸ ─ 65 70 │ ≤ ↕╣╢↓≤⅛╠⁸30 ↄ─ ⅜

╩ ╣≡™╢↓≤⌐⌂╢⁹≤ↄ⌐ ≢│⁸ ─ ⌂≥≢ ▪◒☿☻

⅜╟ↄ⌂╡⁸ ⅛╠─Ɽ♇◒♠▪כ ─ ⌂≥─ ⅜ ⅝ↄ⁸◄◖♠▪כ●

▬♪╛ ╙∕╣≤ ⇔≡ ↄ⌂∫≡⅝≡™╢⁹

─ ─

│ ⅛╠ ⌐ 115km⁸ ─ ⌐ 40km ⌐ ⇔⁸    

444 ◐꜡ⱷ⁸ꜟ♩כ 186km ≢⁸ ⁸ ⌐ ™≢ 3 ⌐ ⅝ↄ⁸

≢│ 10 ⌐ ⅝™⁹ │ ≢ 282m ⇔⅛⌂ↄ⁸1,936m ─ ≤

═╢≤ ≢№╢⁹ │ 3 3 2014 ≢⁸ ⌐ ™≢

2 ⌐ ™⁹

─ │⁸1984 1989 ╕≢│ 20 ≢ ⇔⁸1990 ⌐ 30
⌐ ⇔√⁹ ⌐ 1989 ─♩♇Ⱨכ ─ ⌐╟╡⁸ ≢─ ⅜

─ 2 ⌐ ⇔⁸1991 ⌐│ ≢─ ⅜ 20 ╩ ⅎ⁸ 1992 ⌐│

28 8 ≤Ⱨכ◒⌐ ⇔√⁹ ⁸ ≢─ │ 1986 ⅛╠ 1993 ╕≢

10 ≢ ⅝⌂ │⌂™⁹ ∫≡⁸ ─ ⌂ │ ♩♇Ⱨכ─

⌐╟╢ ≢№╢≤ ⅎ╢⁹

1990 2004 ╕≢│ │ 30 33 ≢ ⇔⁸2007 ⌐│

╕≢≢ ─ 45 ─ ⅜№∫√⁹↓─ ─ ╙ 15 ≤ ─

⌐⌂∫≡™╢⁹∕─ ⌐│⁸2004 12 ⌐ ⌐ √⌐꜡◔♇♩⅜ ⇔

√↓≤⌐╟╡⁸♩♇Ⱨכ≤꜡◔♇♩─ 2 ≢ ⅜ ↓╡⁸ ⅜ ↄ⌂∫√

↓≤⅜ →╠╣╢⁹⇔⅛⇔⁸2008 ⅛╠ ⌐ ∂⁸2009 ⅛╠│ ╕≢─ 40
⅛╠ 30 ≤⁸ ⌐ 10 ╒≥─ ⅜№╡⁸2011 │ 30 ╩ ∫√⁹

2012 ─ │ 27 9 ≢⁸ ─ │ 9 4 ≤⌂∫≡™╢⁹
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─ │ 1985 ─ 11 ⅛╠ 1990 ⅛╠ 2000 │ 20 24 ≢ ⇔⁸

2005 ⌐ 36 ≤ ⇔⁸2010 ⌐ 26 ≤ ⇔≡⅝√⁹ ╙ ⌂™─⅜

1986 ─ 10 ⁸ ╙ ™─⅜ 2007 ─ 41 ≢№╢⁹

⁸ │⁸1985 ⌐ 9 6 ∞∫√─⅜⁸2000 ⌐ 7 2 ⁸2010
⌐│ 4 ≤ ⌐ ⇔√⁹↓─ ⁸ ╙ ⌂™─⅜ 2011 ─ 3 5 ≢⁸

╙ ⅛∫√─⅜ 1991 ─ 11 ∞∫√⁹ ─ ─ ≤ ─ ─

│ ♩♇Ⱨכ≤꜡◔♇♩ ─ ⌐╟╢ ⅜ ⅝™≤ ╦╣╢⁹

≤ ─ ─

≤ ─ │№╠╝╢ ≢ ╘≡ ≢№╢⁹ ─ ⌐│₈ ₉

₈ ₉─ ⅜ ⌐ ╠╣╢⁹ ⁸™╦╝╢▪♬ⱷ №╢

™│₈◖fi♥fi♠כ♠הꜞ☼ⱶ₉≤ ┌╣╢ ≢│ ⌂™ ⅜№╢⁹

╡ ℮ ≈─ ≢№╢⅜⁸1 ─ ⅛╠╖╢≤⁸ │ ꜘ◒

☻◑⁸ ─ ₁ ≢№╡⁸ ─∕╣│ ꜡◔♇♩ ⁸ ☿fi♃⁸כ

⁸ ⌂≥ ≢№╢⁹2 ▪♬ⱷ ─ ⅛╠ ╣┌⁸ │ ─

▪♬ⱷ₈╙──↑ ₉─ ≢№╡⁸ ╗⇔√ ╛ ⁸ ⌐─╢№≢ⱴכ♥⅜

⇔⁸ │▪♬ⱷ₈꜡Ⱳ♥▫◒☻הⱡ₈╛₉♠כ◐ꜗⱪ♥fi₉☻כ▪ה⌂≥─    

⌂꜡Ⱳ♇♩⁸◘▬◄fi☻ ≥ⱴכ♥⅜ ⅎ╢⁹╕√⁸3 ╙⁸

│ ⅜ ≤ ⌐─╢™≡⇔⌐ⱴכ♥╩ ⇔⁸ │ ╛ ☿fi

─כ♃ ⌂≥⁸ ≤ ⱴ⌐⌂∫≡™╢⁹↕╠⌐⁸4כ♥⅜ ⅜ ╘╢

─╙⁸ │ꜘ◒☻◑─ ╛►Ⱶ●ⱷ≤™∫√ ≢№╢─⌐ ⇔⁸ כ◘│

ⱨ▫fi╛ ⁸꜡◔♇♩⌂≥─ ≢№╡⁸ ⌐│ ⅜ ≤™∫√

⌐ ⇔⁸ │ ≤™℮ ⅜ ↕╣╢⁹ ─ ≢╙ ─

= ⌐ ⇔≡⁸ │ ≢№╢⁹

╗∆┘

│ ─ⱶ☼ꜞכ♠◖◄≥ ≤⇔≡∕─ ⅜ ⇔≡™╢ ⁸

│ ╛꜡◔♇♩ ─ ≤⇔≡ ╠╣⁸ │№╠╝╢ ≢ ⌂

≢№╢⁹⇔⅛⇔⁸™╦╝╢▪♬ⱷ №╢™│₈◖fi♥fi♠כ♠הꜞ☼ⱶ₉≤

┌╣╢ ≢│ ⌂™ ⅜№╢⁹

↓╣╕≢⁸ ─ ─ │⁸ ה ⁸ ⁸ ⁸ ≤

™∫√Ⱪ꜡♇◒↔≤⌐ ↕╣≡⅝√⅜⁸ │ Ⱪ꜡♇◒⅜╙∫≤ ⌐ ⇔⁸

─ ╩ ⇔≡ ₁⌂ ╩ ⇔ ╩ ⇔≡™ↄ↓≤⌐╟∫≡⁸

─ ₁⅜ ≤⇔≡─ ╩ ⅎ≡™ↄ↓≤⅜ ∞≤ ╦╣╢⁹
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ה ה 2003 ⌐⅔↑╢ ≤

─ Ί ⌐⅔↑╢ ─ ™ Ί 110
1-25

2013 24 ╛ↄ⇔╕ 43

ⱱכⱶⱭכ☺ http://www.city.nishinoomote.kagoshima.jp/ 
http://www.yakushima-town.jp/?page_id=308 

꜡Ⱳ♥▫◒☻ⱡכ♠ IN
http://www.m-riron.sakura.ne.jp/ibento/seitijyunrei/h25/robonojyunreianime.html 
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Current Status and Future Potential of Broadband 
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Ⱪ꜡כ♪Ᵽfi♪─ ⅜ ⌐ ╗ ≢⁸ ⌂ ╛ ⌂≥ ⅜ ⌂

≢│ ∞Ⱪ꜡כ♪Ᵽfi♪─ ╩ ↑╢↓≤⅜≢⅝⌂™ ⅜ ™⁹ ─ ╙∕─

≈≢№╢⁹ ⌐⅔↑╢Ⱪ꜡כ♪Ᵽfi♪─ ┘ ─ ⌐≈™≡⁸ ─

─ ╩ ═╢↓≤≢ ╠⅛⌐∆╢≤≤╙⌐⁸Ⱪ꜡כ♪Ᵽfi♪ ╩ ℮ ─ ─ ⌐

≈™≡ ∆╢⁹

│∂╘⌐

Ⱪ꜡כ♪Ᵽfi♪ ─ │ ⌐│ 100%≤↕╣≡™╢⁹≤↓╤⅜⁸

⌐│ ↕╣≡™⌂™⁹ ≢│⁸ ⌐ ╙Ⱪ꜡כ♪Ᵽfi♪⅜ ↕╣

⌂↑╣┌≥℮⌂╢─⅛⌐≈™≡⁸ ─ ≢ ⅜≢⅝╢⅛╩ ═⁸ ≤─
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Survey of Blackfly Fauna in Pohnpei and Chuuk States
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Biogeography, 28: 1101-1127.
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Starchy staples
Rice 65.7 33.2 99.3 96.3 72.1
Breadfruit 20.4 13.7 90.2 37.6 77.3
Cyrtosperma 18.7 16.7 41.5 10.1 13.5
Banana 41.2 22.5 62.4 32.6 49.1
Others 5.2 1.5 66.7 0.0 11.2

Marine resources
Fresh fish 67.4 54.9 81.1 68.5 69.2
Dried fish 0.2 0.1 42.9 34.1 33.4
Canned fish 2.8 1.0 78.3 34.6 23.4
Others 1.2 4.7 42.1 12.2 29.0

Meat
Fresh 5.4 2.7 27.5 30.5 12.5
Canned 1.4 0.5 52.1 2.3 8.1

Others
Noodle 22.5 9.9 87.4 51.2 43.1
Vegetable 1.2 0.1 67.9 0.5 16.5
Fruit 27.7 9.7 59.7 4.5 11.9

Pingelap Island
Aug. 2012 to Jan. 2014

(18-month average)
PLP-A PLP-B

Piis-Paneu Island
Sep. 2012 to Aug. 2013

(12-month average)
PIS-A PIS-CPIS-B
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₈ ⱳꜞⱠ◦▪₉⁸ⱳכfiꜝ◐כ♪ │ ◌Ⱨfi●ⱴꜝfi◑ ─ ≤⇔≡

─ ╛ ╩ ⇔≡™╢⁹↓─ ─ │◌Ⱨfi●ⱴꜝfi◑ ╟╡ ⅎ╠

╣√ ≢№╢⅜⁸∕╣│ ≤ ╖ ╡⌐ ↕╣⁸ │ ⁸ │

⌐╟∫≡ ↕╣≡™╢ 2⁹

│ⱳfiⱭ▬ ⌐ ∆╢ⱴfi◓꜡כⱩ╛ⱴⱱ●♬כ╩ ™≡ ↕╕↨╕⌂

≤╡╦↑◘ⱷ hogoulu ◌ꜟ▬ה gonau ꜝ☺◒ה tohora ☺◌הⱷ◌ה

◐ⱴ◓꜡ takura ⌂≥ ╩ ∫√╙─≢⁸ ╩ ╡ ⇔⁸ ≢ ⅝ↄ ╩ ⅎ√

⌐⁸ ⌐ ⌐ꜘ☻ꜞ⅜↑╩⇔≡ ↕∑╢⁹╟╡ ↕⌂ ≤⇔≡│⁸

─ ∕─ ─ ╡╛╛ ╖⅜⅛∫√ ╩⇔√ ╛⅛⌂ ה◌ꜟ▬╩

♩◌◕ kimo ה ╡ matau ◖♃ה bilibili ⌂≥─ ⌐ ╡ ⇔√╙─⅜№╡⁸

™└╙╩ ⇔≡Ɑfi♄fi♩⌐∆╢ ⅜ ↕™√╘⁸╕∞ ─ ™ ⅜ ⌐

↓╣╩ ╢≤─↓≤ ⁹╕√⁸ ≤⇔≡⁸ ⌂ כ♯◌↑⅛ waka ─

╙ ↕╣≡™╢⁹

╖ ╡│⁸◖◖ꜘ◦─ ─ ─ ™ ╩ ≡ ⇔√ ™└╙╩ ⌐

╪∞ ─ ≢⁸⇔┌⇔┌▪◒☿fi♩≤⇔≡Ɽfi♄♯☻─ ⅛╠ ∫√

─└╙╩ −⁸ ╩№⇔╠∫≡ ⇔™ ╩ ╡∞∆⁹ ↕⌂╙─│◌ⱷ

╩ ╢↓≤⅜ ↄ⁸⇔┌⇔┌ ╩ ⌐ ╖⁸Ɽfi♄♯☻≢ ╩ ⅎ≈≈ ⌐

╩ ∆╢ │ ≤ ─ ⌐ ≠ↄ ─ ≢№╢ ⁹ ⅝⌂╙─│

╡≤⇔≡ ↕╣⁸Ɽfi♄♯☻ה ⌐ ⅎ⁸ ⌐│▬ꜟ◌⌂≥─ ⅜ⱨכꜞ꜠

╘ ╕╣╢↓≤╙№╢⁹

1 GONIWIECHA 2009 ⌐╟╣┌⁸3 ™√ ⌐╟∫≡ 90 ─ ⅜ √√╘⁸1918 ⌐ ⅜

90 ╩ⱳfiⱭ▬⌐ ↕∑√⁹ ≢│ 1,000 ╩ ⅎ╢ ⅜ ╠⇔≡⅔╡⁸◌Ⱨfi●ⱴꜝfi◑

─ 600 ╩ ⅛⌐ ∫≡™╢⁹⌂⅔⁸ ─◌Ⱨfi●ⱴꜝfi◑ ⌐│Ɽⱪ▪♬ꜙכ◑

♬▪ ⌐ ⅛℮ ⅜ ⅛╣ ⱳfiⱭ▬╟╡╙ꜝⱣ►ꜟ⌐ 100 ⱴ▬ꜟ╒≥ ™ ⁸ ╙

─ ╛ ⅜ ╢⁹╕√⁸☿fi☿▬ sensei ⁸◒ꜟⱴ kulumaa כ◌ꜘꜞ⁸ liaga ⌂≥─

╙ ⇔≡™╢≤™℮⁹⌂⅔ Outer Islands of Pohnpei: Factsheets and Maps ≢│◌Ⱨfi●ⱴꜝfi◑

─ │ 350 ≤⌂∫≡⅔╡⁸ⱳכfiꜝ◐כ♪ ─ ╙ ─ ⅝ ╡≢│ 700 800 ≤™℮ ⅎ

⅜ ⅛∫√⁹

2 ↓↓≢│ⱳכfiꜝ◐כ♪ ≢ ה ↕╣≡™╢ ─╖╩ ╡ →╢⅜⁸∕─ ⌐⁸◖◖ꜘ◦

─ ╛Ɽfi♄♯☻─ ≢ ╪∞ ╛ⱴ♇♩⌂≥⁸ ⌂ ╙◌Ⱨfi●ⱴꜝfi◑ ≢

↕╣≡⅔╡⁸∕─ │ BUCK 1950 ╛ HAMNETT 1970 ⌐ ⇔™⁹
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↓╣╠─ ─ ≤⇔≡│⁸ ─ ⅝ ╡⌐ ⅝⌂ Simon 
Market ⅜ №╢╒⅛⁸ⱳכfiꜝ◐כ♪ ⌐╙ ─ ⅔╟┘

╩ ⌡√ 8 ⅛╠ 23 ↔╤╕≢ ╡ ╕∫≡ ⇔≡™╢≤™℮ ⅜

№╢⁹⇔⅛⇔⁸◓▪ⱶ⌂≥⌐ ═≡Ⱶ◒꜡Ⱡ◦▪ ⅝─ │ ╘≡ ≢№╢

√╘⁸♄▬ⱦfi◓╛ ⌐כ▪♠ ─ ⅜№╢ │⁸ │ ⌐ ≢№╡⁸

╩ ∆╢ │ ⌐ ⇔≡™╢⁹ ╖ ╡│ ─ ╛ⱱ♥

ꜟ⁸꜠☻♩ꜝfi⌂≥≢ ↑≤⇔≡ ™╠╣≡⅔╡⁸Ⱶ◒꜡Ⱡ◦▪ ≢─ ⅜

№╢ ╘╢╙──⁸ ↄ⅛↕┌╢ ╩ ∆╢─│ ─

⅜ ™≤─↓≤≢№╡⁸∕─ ╣ ⅝│⅛⌂╡ ≢№╢⁹∕╙∕╙ ─ ⌐

│ ⅜ ⇔≡⅔╠∏⁸╕╣⌐ ⅜ ╢≤ ⅛⅜ №╢™│∕─ ╩ ┘

⌐™ↄ≤™℮ ≢№╢⁹ │ ⌐ ∞↑ⱴכ◦ꜗꜟ ⅛╠Ᵽ☻◔♇♩─

⌐ ╣√ √∟⌐ ≢ ⇔√⅜⁸Ⱶ♬Ᵽfi≢ ╡≈↑√ √∟

│⁸╒╪─ 10 ╒≥≢Ɑfi♄fi♩─╖ ⇔≡№∫≤™℮╕⌐ ∫≡ ∫√⁹

≤ ⅜⅛⅛╢ ⌐ ╣╢ ╖╙ ⌂™≤∆╣┌⁸ ╩ ∆╢≤

™℮ ⌐│™∫√™≥─╟℮⌂ ⅜ ™∞∑╢─≢№╤℮⅛⁹∕╙∕╙

─ ⅜ ╠╣≡™╢╝ⅎ⌐⁸ ─ ⅜ ⇔№╢∞↑≢╙ ≢│⌂™∞╤

℮⇔⁸◌Ⱨfi●ⱴꜝfi◑ה◖Ⱶꜙ♬♥▫─ ≢ ─ ╩ ↑⌂⅜╠ ─

Ɑכ☻≢ ╩ ℮↓≤│⁸ ⌐ ⅝⌐ ╢╟╡│ ─ ⌂™ ≢╙

№╢∞╤℮⁹ ─ ─ ─ ╩כⱥכ◖≢ ╖⁸⅔⇔╚═╡⇔⌂⅜╠ ⌐ ╪

≢™╢ ⅛╠│ ─ ⌂ ╙ ⅎ╢ ╙∟╤╪ ≢ ⇔≡ ⌐ ∆ ╙

™╢⅜ ⁹ ⅝⌂ ─ ─ ≢│ √∟⅜⅔ ╡╩⇔⌂⅜╠ ╖ ╡╩ ╢

⅜ ╠╣⁸ ⌐│ⱦfi◗כ◕הⱶ⅜ ╦╣≡™√⁹√∞⇔⁸ ™⸗♅ⱬכ◦

ꜛfi╛▬fi☿fi♥▫Ⱪ⅜ ™≡™╢╟℮⌐│ ╦╣⌂™⁹

⁸↓╣╠─ │╒╓◌Ⱨfi●ⱴꜝfi◑ ─╖⌐╟∫≡ ╦╣≡⅔╡⁸ ╠

─ ⌂ ╡≤╙⌂∫≡™╢⁹ⱳfiⱭ▬ ⌐ ╩ ⅎ╢√╘⌐ ─ ╙

⅛╣≡™╢╙──⁸ │╒╪─ ≢⁸∕─╒≤╪≥⅜ ⅝⇔⌂™≤™℮⁹

≤│™ⅎ⁸↓─◌Ⱨfi●ⱴꜝfi◑ ─ ╩ ≠↑≡™╢─│⁸╗⇔╤

₈ ─ ₉≤╙ ℮═⅝ ⌂─≢№╢⁹₈⌂−↓╣╩ ╢─⅛₉≤™℮ ™⌐

⇔≡ √∟│ ⌐₈ │⌂™₉₈ ⅛╠╛∫≡™╢⅛╠₉≤ ⅎ╢─≢№╡⁸

╙⌐≥↓╢№≢◌ꜟ▬╛ⱨ⅜◘ⱷכ♅⸗─ ⌂ ≠↑│ ╦╣≡™⌂™⁹

ⱳꜞⱠ◦▪ ─ │◌Ⱨfi●ⱴꜝfi◑ ⅛╠ ╣╢↓≤⌂ↄ ↕╣≡

™╢╙──⁸ ⅜ⱨכ♅⸗─₁ ⇔≡™√∞╤℮ ⌂ │╒╓ ╣ ╠╣

≡™╢ ⅔∕╠ↄ ⅜ ╣╠╣≈≈№╢ ⁹ ⌂⅜╠ ≢⇔┌⇔┌

∂╠╣╢╟℮⌂₈ ─ ↕╩ ∆╢ ₉│╒≤╪≥ ≢№╢⁹

◌Ⱨfi●ⱴꜝfi◑─ │⁸ ┼ ⌐ ┘≈™√╙─≤ ℮╟╡│⁸

↕╣√ ─ ─ ≤⇔≡ ∂╢─≢№╡⁸∕─ ╙ ╙ ⌐

╩ ╦╣╢↓≤│⌂™⁹↕╕↨╕⌂ ─ ╩ ⇔√ │⁸™╦┌

₄ ─○Ⱪ☺▼₅≤⇔≡ ╢ ─ ⌐ ∟ ╣≡ ╢⁹⇔⅛╙⁸◘ⱷ─ ⌐│
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─◘ⱷ─ ⅜ ╡ ↑╠╣≡™╢─∞⅜⁸ ╩ ⇔ ∫√ ╡─◘ⱷ⌐⁸

↕╠⌐ ─◘ⱷ─ ≤⇔≡ ⅜ ⅎ╠╣╢≤⅝⁸ ─ ≤ ─

≤™℮ ─ ⅜∕─₄ ⇔₅─ ⌐ ↕╣╢⁹↓╣╠─ │⁸∕─

╛ ⌐╟∫≡↕╕↨╕⌂ ╩ ⇔≈≈⁸⇔⅛╙∕─ ╩ ∆╢

╩ ⅞ ≤↕╣≡™╢⅜╝ⅎ⌐⁸ ─ ∆╢ ⁸ ─ ⌐ ∟

∏↕╪≢™╢─≢№╢⁹
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Ⱨfi◕ꜝ♇ⱪ ⅔╟┘Ⱨ☻הⱤⱠ► ≢─

ה ה ה

Social Capital in Pingelap and Piis-Paneu Islands:

Promotion of Enterprise, Collaboration with Outside, 

Reformation of Society, Island Administration

NAGASHIMA Shunsuke

☿fi♃כ

Research Center for the Pacific Islands, Kagoshima University

♦fi◓ ≢⁸ ─ ה ה ─ ≤∕─ ╩ ⇔√⁹

Ⱨ☻הⱤⱠ► ≢│⅛≈≡ ≢⁸ ה ⅜ ⅝⁸ ∕⇔≡ ⱪ꜡◓ꜝ

ⱶ⅜ ⌐ ⇔√⁹⇔⅛⇔ ∟ ╡ ⁸ ─ⱪ꜡◓ꜝⱶ│⁸ ╡ ∟⇔⌂⅛∫√⁹

◗Ⱶ ╩│∂╘ ⌐כ♄כꜞ ≤ │№∫≡╙⁸ Implementation │

↕╣≡™⌂™⁹∕↓⌐ ⅜№╢⁹Ⱨfi◕ꜝ♇ⱪ ≢│⁸ ה ה ⌐

⇔√ ⅜№╢⁹ ה ⅜ ↕╣⁸ ה ≤ ≤⅜

≢ ─≤╣√ ⅜ ⇔≡™√⁹⇔⅛⇔ ⅛╠ │ ⌐ ⌐ ╖⁸

│ ⇔⁸ │ ⌐ ⇔⁸ ─ ⅜ ⇔√⁹

≢│ ─ ─ ⅜ ╪≢™╢⁹ ─ ≢─●Ᵽ♫ⱦꜞ♥▫

⅜ ─ ≢№╢⅜ │ ↄ⌂™⁹

Ⱨ☻הⱤⱠ► ⅔╟┘Ⱨfi◕ꜝ♇ⱪ ─ ≤ ─

│ 24 26 B ₈Ⱶ◒꜡Ⱡ◦▪─ ⌐⅔↑╢

─♦fi◓ ₉⅔╟┘ 26 ה ◖▪ⱪ꜡☺▼◒♩

⌐╟╢ ─⁸ ╩ ╢ ≤ ⌐ ∆╢ ≢№╢⁹

╩ ╘╢≤╒╓ 10 ─ ≢№╢⁹ │Ⱶ◒꜡Ⱡ◦▪ ⱳfiⱭ▬ Ⱨfi◕
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ꜝ♇ⱪ ⅔╟┘∕─ ה ה ◒כꜙ♅⁸≥ ◒כꜙ♅

Ⱨ☻הⱤⱠ► ⅔╟┘∕─ ≢№╢⁹╙≤╟╡♦fi◓ ⌐⅔™≡⁸

◖Ⱶꜙ♬♥▫ ⌂ │⁸ ⌐╙ ╖ ╕╣≡™

√⅜⁸∕─ ╙№∫≡⁸∕╣⌐ ⅎ√ ⅜ ≤↕╣≡⅝√⁹∕─ ≤∕─

─ ⁸Ⱨfi◕ꜝ♇ⱪ ≢│⁸ ─ ≢№╢ⱳfiⱭ▬ ☻◔כ♁

Sohkes ♪ⱴfiה Mande ≤─ ⁸ ┘⌐ ≤ ⌐ ⅜

╕╣≡™╢⁹Ⱨ☻הⱤⱠ► ⌐ ™≡╙ ─ ⌐№╢⁹ ⌐ ⌐ ⌂ ≤∕─

⌐≈™≡⁸ ⅝ ╡╛ ─ ─ ─ ⌐⁸ⱴ꜠כ◦

▪─ ⱳ☻♃כ ◐ꜗfiⱭכfi ≤ Act154 Destruction of Disease-Bearing 
Insects act 1975. Incorporating all amendments up to 2006, Act A1086. Amendment Act 2000 ≤

∕─ ╩ ⇔√╡⁸꞉כ◒◦ꜛ♇ⱪ╩ ♦fi◓    

♪◐ꜙⱷfi♩ ≤ ה ⅔╟┘ ╩⇔√╡∆╢⌂≥─

╩ ⌡√ ╩ ⇔√⁹

Ⱨ☻הⱤⱠ► ─ ≤

1980 ◒כꜙ♅⌐ ≢ ⇔√◖꜠ꜝ ≢│⁸ ≢─ ─ ⁸ ─

ⱴ♬ꜝ ⁸ ≤∕─ ─ ≢⁸ ─ ≤ ╩ ™√⁹ ─

╙ ─ ⌐ ⇔√⁹ │ ⌐╙ ↄ⁸ │ ⌐

∆╢ ⅜ ↄ⁸ ⅜ ↄ ⇔√⁹ ─ │⁸ ♩▬꜠ ⌐

⇔≡⁸ ─◦ⱴ ⌐ ╩ ∑⌂™ ─

◒כꜙ♅⁸╘√ ⌐ ™≡│ ◦ⱴ ╩ ╖≡ ⇔√⁹1990
⌐│⁸ ╩⁸ ⅜ PTA ≤ ⇔≡    ה

╩⁸ ╩ →≡ ⁹ │ ╩ ╪≢⁸ ⌐ ↕╣⁸ ⱪ꜡◓

ꜝⱶ⌐╙⌂∫√⁹⇔⅛⇔ ⌐ ⅜ ╠⌂ↄ⌂∫√↓≤⅛╠ │ ⁹ ─

│∕↓≢ ⇔√⁹ ⅜№╢≤⇔≡╙ ─ ≢№╢⁹∕─

│ ≢ ⅜ ™≡⅔╡⁸∕─ │╕∞ ─↓≤⌐⌂╢⁹♦fi◓ ≤

⇔≡ ╙ ∫√⅜⁸ ⌐ ─ ⅜ ₁⌐ ↕╣≡™╢⁹◖◖ꜘ◦─

⌐≈™≡╙ ⅜ ⇔≡™⌂™⁹ ⌐ │№╢⅜⁸∕╣╩

⇔√↓≤⅜ ™⁹ ─ ⅜ ⌐ ↄ⁸ ה ⌐

⌡╠╣≡™╢⁹ ┼─ ─ ≢│⁸∕─ ╩ ↄ ⇔≡╙╠™⁸

ה ⌐ ↑≡─ ≤ ╩ ™√ 1 ⁹↓─ ─ │⁸ ─ 1
⌐№╢↓≤≢№╡⁸ ─ ╩ ⅎ╢ ⌐⁸ ╩ ⇔≡ↄ╣

≡™╢↓≤≢№╢⁹ ╙ ⇔⁸ ╙ ≢ ≢⅝⁸╕√◌fiⱲ☺▪⅛╠

⇔√ ╙ ╘⁸ ⅜ ≢⅝╢⁹
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1 Ⱨ☻הⱤⱠ► ≢─ ≤─Ⱶכ♥▫fi◓

Ⱨfi◕ꜝ♇ⱪ ─ ≤

╩ ╦⌂™ ≢│ ה ה ה 4ה
╡ ≤ ה ⅜ ⇔≡ ↕╣√ ─ ⌐⁸ ╩ ⇔√

╩ ⇔√⁹ ™●Ᵽ♫ⱦꜞ♥▫─ ╩∕↓⌐╖╢⁹Ⱨfi◕ꜝ♇ⱪ ≢│

─ ☻◔כ♁ ה ≢⁸ ─ │ ⇔√⁹ ⌐   

╩ ↄ⅜⁸ ─ ™♃▬♩ꜟ ♫♫꞉ Nanawa ≢№╡⁸

│⌂ↄ⁸ ה ≢╙ ≢╙⌂™⁹ ⌐╙№╢ ⌂─≢⁸

≤⇔≡┤↕╦⇔ↄ⁸ ╙ ⇔╛∆™ ⌂⅔ⱳfiⱭ▬ ≤─

⌐№╢ ꜟכ◐⸗─ ≢│ ╩ ╙⌂ↄ ≢ ⇔√ ⁹

─ ה ─ ≤⇔≡│⁸ ⅜ ╙ ╩⌂⇔⁸ ⅜∕╣≤

≤⌂╡ ™≡™╢ ─ ╙⌂ↄ⁸ ⅜ ↄ≤⅝│ ⌐ ⅝⅛↑

╢ ⁹ ─ ⁸ │ⱳfiⱭ▬ ≢ ╩ ⅎ≡⁸ ╩ ⇔≡™╢⁹

─ ⁸ ⌐│ ≢ ⇔≡⁸ ╩ √⇔≡™╢⁹ │⁸

─ ╩ ℮⁹ ≤│™ⅎ⁸ ה ╩ ℮ ≢№╡⁸

⅜ ╦╣╢⁹ │ ╩ ╘⁸ ─ │ ≢ ≢№╢⁹ │

─ ╩ ∆╢⁹↓─ ⌐│ Green Act ⅜№∫√⁹ Municipal 
Government Day ⌐ ≤ ╕√│ ╩ ↑⁸∕─ ≢ ™
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│⁸ ™ ╩ ∑╠╣√⁹∕─ 1980 ─ │⁸

≤≤╙⌐ ↕╣≡™ↄ Ⱨ☻הⱤⱠ► ⌐╙ √ ⅜№∫√⁹Ⱨfi◕ꜝ♇ⱪ ╩

─ ≢№╢Ⱨ☻הⱤⱠ► ⌐ ∆╢≤⁸ ─ ╩ ≤ PTA ⌐

⇔≡™╢≤↓╤∞≤™℮ ╙ ∑≡╙╠∫√ ⁹ ⱷ▬ꜘכ ─ ╙№╡

ⱴ꜠כ◦▪ ╩ ⇔≡ ↑√⁹ №╢ ה │⁸ ─

≤∕─ ⅜ ⌐№╢⁹10 ╒≥ ─ │ ≢⁸4 ╒≥ ╕≢│ ⅜

⌂ ╡≢№∫√⁹ ╩ ≡⁸ ⌐╟╢ 2 ≢ ⁹

ה │ ∆╢◖fi♥☻♩╕≢⇔√⁹⇔⅛⇔ 3 ╒≥ ─ │

≤│ ⅎ⌂™⁹ ⌐↓↓ 1 2 ─ ─ │ ≢№╢⁹ ╩

∑√Ⱶ♬ ╙ ╩ ╢⅜⁸∕─ ─ │↕╠⌐ ≢№∫√

─ ⅜ ≢⁸ ≢─ ╩⇔√╡⁸ ╩ ≤⇔√╡∆╢ ╙№╢ ⁹

√∞⇔↓≤№╣┌ ╩ →≡ ╡ ╗ ╩ √ ™≢№╢⁹ ≢ ⅜

™Ⱨ☻הⱤⱠ► ╟╡╙ ה ה │ ™ ⅜№╡⁸2 ─ ⅜

⌐ ⇔≡™╢ Ⱨ☻הⱤⱠ► ≢│ 1 ⁹╕√ ─ ╙ ↄ⁸ ╙№╢⁹

╙ ⌐↕╣≡™╢⁹⇔⅛⇔ ⅜ ≢⁸ ╙ ה ⁸

≤⇔≡ ≢ ⅜╣≡™╢ ─ ≤⇔≡⁸≥℮⇔≡╙ ≤─ ⌐

│ ™╙─⅜№╢⁹

2 Ⱨfi◕ꜝ♇ⱪ ≢─◖◖ꜘ◦ fl□כ☺fi

82
NAGASHIMA Shunsuke



≤ ה ≤

│ ⌐ ╩ ─╟℮⌐ ╗⁹ ⌐╙Ⱶ◒꜡Ⱡ◦▪ ◓ꜝfi♩

≢ ╩ √⌂™ ⅜ ⱪ꜡☺▼◒♩

כ♄כꜞ ╩⇔√≤⅝ 2 ─ ⅜ 3 ╒≥ ™√⁹∕⇔≡ ⅜ ⇔≡

™╢⁹ FSM ⱪ꜡☺▼◒♩⌐╟╢ ◖◖ꜘ◦ fl□כ☺fi ה    ה

ꜘ◦ ה ─ ≢№╢⁹ ⱴꜞ▪♫≢─ ⅜ⱴⱠ☺ꜗ⁹כ ה

ה ⅜ ⇔≡™╢⁹ ╙ ╘╢≤ 3 №╡⁸ ─    ה

∞↑≢╙ ↄ ⅝™⁹ │ ─ ⌐╙ ╠╣╢

⌐╙ ∟ ⅎ√ ⁹ FSM ╙ ⇔≡™╢ ≢⁸ ≤│ ⇔⌂™

⌂ⱪ꜡☺▼◒♩─ ≈≤⇔≡─ ≢⁸ ◌►fi♃כⱤכ♩╙ ↕╣≡™╢⁹

─ ╩ ⇔√ 2 ⁹ ╡⅜ ℮⁹ ⅜ ╘⌐ ╦╣╢⁹ ⅜ ∞⅜⁸

⅜ ⌐⌂∫≡™╢─≢⁸ ╗ ≢№╢⁹ ─ ™ ≢⁸

↕╣╢─≢↕╠⌐ ≢№╢⁹↓─ │⁸ ⇔√ ≤⁸ ⌂ ⌐

∆╢╙─≤⌂╢⁹

Ⱨ☻הⱤⱠ► ─ │ ⅝ ─ ⅜ ≢⁸

≤ ה ╩ ⌐ ↑≡⇔≡™╢⁹ ה ⅜ ─◌►fi

⁹JICA╢™≡∫⌂╙⌐♩כⱤכ♃ ─ ≤ │ ─ ⁸ ≢⅝≡

™⌂™⅜⁸ ⅝⌂ כꜝכ♁⁹™⌂™≡∫⌂│⌐ ─ ⅜╛⅜≡ ≤

⌂╤℮⁹↓↓≢╙♫ⱴ◖ Ⱨfi◕ꜝ♇ⱪ ┼─ ⅜ ™ ╙    

№╢ ≤ ⇔≡™╢ ⁹ ─ ⅜ ≢№╢⅜⁸ ♅▼♇◒⅛⁸ ⌐™╢

21 ─ ─ ≢│⁸ ⌂◖fiⱪꜝ▬▪fi☻ ⅜ ⅛╙⇔╣⌂™⁹

⌂⅔Ⱨ☻הⱤⱠ► ≢╙ MIRAB │ ⇔≡⅔╡⁸ ⱦꜙ⁸│כ◦ꜝ◒꜡כ

─ ≤⇔≡⁸ ≢ ─ 50 ┼─ ╒╓∕─ ∞↑ ⅜№╢

≤ 8 ≢ ⇔≡™╢⁹╛√╠ ™ ╖♩ꜝⱩꜟ ≢ │∟╞℮

≥ ™ ≤™℮⅜ │∕─√╘⌐≢⅝≡™╢⁹∕─ │⁸ ⌐╙ ⅛∑╢ ⅜№

╢⁹ ╙ ה ה ⌐ ⇔≡™╢⁹

≤⇔≡─ ה

Ⱨfi◕ꜝ♇ⱪ ─ 2 ⅛╠─◘ⱳכ♩ │⁸№ↄ╕≢╙ ≢№╢⁹

ᵑ♁כ◔☻┼─ 100 ☺כꜛ☺₈ ─ ₉≢ ↕∑╠╣√ ⌐⁸ ≤

─ ꜟכ◐⸗√∫ ⅜ ─ ⌐ ◒♇꜡♩כ⸗⁸╡ ⅜ ⌐ ╡⁸

™≢Ⱨfi◕ꜝ♇ⱪ ⅜ ⌐ ∫√⁹ ─ ≢─⁸ⱴfi♪ ⌐ⱳfi

Ɑ▬ ─ⱴ♪꜠♬►ⱶ ⅛╠ ╩ ≡ 4 ⌐ ⅛╣≡ ⅛╠─

│ ⌂╙─≢⁸ ≢ ה ≢│⌂™⁹ᵒ ┼─ │ ™⅜⁸

┼─ │ ≥⌂ↄ⁸ ╙ ™ ╕≢≤╖╠╣╢⁹ │►◄☻♩Ɽ♇◒ ─

─ ⁸ ╙ ⌂╠∏ ⅛↑╢⁹ ꜟכ◐⸗ ─ │⁸╟╡
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─◦ⱴ≢№╢ ╙ ╦∫≡™╢≤ ╦╣╢⁹∕─◘ⱳכ♩ ≢ ה ה

╩ ⇔≡™╢⁹Ⱨfi◕ꜝ♇ⱪ ─ ╙ ™⅜ │

≢№╢⁹ ᵓ100 │ ─ ╖≢ ↕╣√ ≢│⌂ↄ ⅛≈ ╡⅜№∫√

≤│™ⅎ ⁹ ≢│⌂ↄ⌂∫≡™╢≤ ↕╣╢⁹

√∞⇔ │⌂⅔ ≢№╢⁹ ⅎ┌ⱳfiⱭ▬ ♁꜡⸗fi

│ ה ≤ ╩⇔≡™╢⅜⁸ ⅛╠─ ה

⇔ ╖⅜№∫≡╙ ☻◔כ♁⁸╡ ╩ ™⁸Ɽכ♫♩כ╩ ╗ ╙⁸ ⌐

╢⁹ ≤™℮ Social Capital │⁸ ⌂ ─ ≢ √╣≡™╢≤

↕╣╢⁹Ⱨfi◕ꜝ♇ⱪ ♃꜡ ╙ ─ ™ ⅛ ⅜

⅔⅔⅛√ ∫≡™╢⁹

─ ™╙ ⌂ ≢№╢⁹Ⱨfi◕ꜝ♇ⱪ ⱷ▬ꜘכ─ ↕╪ E │

≢╙№╡⁸ ┼─ ™ ™≢ ─ ≤ ⌐ ╩╙∫≡™╢⁹

√∞ │ ⅜ ∫≡™╢⁹ ╙ ─ ∞⅜

≢ ─ ⌐ ™ ≤ ╩ ⇔≡™╢⁹ ₁ ─ ─◌►fi♃כ

Ɽכ♩≢ Ⱡ♇♩꞉כ◒─ ≢╙№╢⁹⌂⅔Ⱨfi◕ꜝ♇ⱪ ─ ╡╙

⌐ ◘▬Ɽfiה◓▪ⱶהⱢ꞉▬ה ≢ ⇔≡™╢⁹

Ⱨ☻הⱤⱠ► ≢│ ↑─ ╩ ⇔√⁹ ┼─ ⅝

⅛↑⁸∕─√╘⌐│ ╕≢∆╢⁹ ⌐│⁸ ◒ꜝ☻╕≢ ╩

╢⁹∕╣╒≥─☻♥▬♃☻≢№╢⅜⁸∕─ ⌐│ ╩ ™⌂™≤↓╤⅜₈↑∂╘₉

≢№╢⁹∕─ │ ─Ⱡ♇♩꞉כ◒ ≤ ⌐ ╦╢ ≢╙№╢⁹

╕≤╘⌐⅛ⅎ≡

↓↓≢│ ⌐≈™≡─ ≢№╡⁸ ─ MIRAB ─ ╛⁸

ה ─ │ ⇔√⁹ ⌐ ⅜ꜟכꜟ│≡⇔ ≢⁸ ⅜ ⇔≡™╢

╒≥⌐ ─ ™ ⅜ ↕╣≡™╢⁹∕╣ ⌐ │⁸ ⌂ ╩

⇔≡™╢⁹╕√ │◖●Ᵽ♫fi☻ ─ ≢№╢⁹●Ᵽ♫ⱦꜞ♥▫≤

™℮ │⁸ ─ ™ ╩ ∟⅜∟⌂ⱳfiⱭ▬ ─ Ⱨfi◕ꜝ♇ⱪ⌐

™≡∆╠ ─♩♇ⱪ♄►fi ≤│ ─ ╩ ∑≡™╢⁹Ⱨfi◕ꜝ♇ⱪ ─

≢─ ╡ ™≤ │⁸ ─ ⅞╛ 8 ─ⱴꜟ Ɽfiⱡ◐─ ╩ ≢

↕∑≡ 2 ⱷכ♩ꜟ ◐כ◔─ ⌐∆╢ ─ ⌂≥≢╙ ↕╣≡™╢⁹ ↕⌂

⇔√ ─ ≤●Ᵽ♫ⱦꜞ♥▫≤ ─ ≢№╡⁸∕╣

⅜ ─. C.I.Ᵽכ♫כ♪─™℮ ה ה ⌐

⅜∫≡™ↄ⁹∕╣╠─ ≤ ≤ ⇔╖№╢ ╦╡⅜ ⇔≈≈╙⁸ ⇔™

≢№╢⁸ ה ה ⌂≥─ ╩ ⌐∆═ↄ⁸    

│ ─ ≢⁸ √⌂ ╩ ⇔≈≈№╢⁹Ⱨ☻הⱤⱠ► │

⅜ ─ ≤⇔≡╙ ╦∑≡╙╠∫≡™╢ ≢№╡⁸ ≤╙ ⌂ ⅜

↕╣≡™╢⁹∕─ ⌐╙ ⇔√™⁹
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