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1. ◌ꜟ♦ꜝ─  

 

 ◌ꜟ♦ꜝ│ ⅛╠ ─ 50 km⌐ ∆╢ ◌

ꜟ♦ꜝ≢№╢ ↓─◌ꜟ♦ꜝ≢│ ─ 7300 ⌐ ▪◌ⱱꜘ ≤

↕╣╢ ⅜ ⇔√ ⌐ ™ ⅜∫√ ⌂ │ ╕≢ ⅜

↕╣≡⅔╡ ⌐⅔↑╢ ⌂ ♥ⱨꜝ ▪◌ⱱꜘ K-Ak ≤

┌╣≡™╢ ▪◌ⱱꜘ ⌐╙ 11

73 ╩ ∆╢ ⅜№╡ │ Ito et al., 2017 ∕─

─ ⌐│ ⱴ◓ⱴ≤ ⱴ◓ⱴ⅜ ⇔√ ⌂◌ꜟ♦ꜝ ≢№╢

↓≤⅜ ╠╣≡™╢ ╒⅛ 1986  

 

 1-1 ◌ꜟ♦ꜝ─  

 

1-1⌐ ◌ꜟ♦ꜝ─ ╩ ∆ ◌ꜟ♦ꜝ ─ │ ⌐─

┘√ ∫√ ╩ ⇔ 20 km 17 km╒≥─ ⅝↕≢№╢ Matumoto, 1943

◌ꜟ♦ꜝ │ ╪≢⅔╠∏ ⌐ ⅜ ⅝ↄ ⱶכ♪√⇔ ─ ⅜ ╩

╘≡™╢ ─◌ꜟ♦ꜝ ─ ⅛╠ 7300 ⇔⅛ ∫≡⅔╠∏ ≢№╣┌

◌ꜟ♦ꜝ │ ↄ ╪≢™╢⅛ ⌂ ◌ꜟ♦ꜝ ⅜ ⇔≡™╢ ≢№╢

∕╣╠─ ⌐ ═ ↓─◌ꜟ♦ꜝ ─ ╩ ╘╢ ⱶכ♪⌂ │ ⌂

≢№╢ ⱶכ♪─↓ ─ ⌐ ≢│ ⌐╟╢ ⅜ ╘╠╣╢√╘

ⱶכ♪─↓ │▪◌ⱱꜘ ⌐ ⇔√ ⌂ ⱶ≢│⌂ↄכ♪ ⅜ ⅝ↄ



⇔√ ⱶ (resurgent dome: Smith and Bailey, 1967כ♪ ≤ ↕╣╢ √∞⇔

─ ╕╡─ │ ⱶכ♪ ⌐ ⇔√ ─ ╙№╢ ↓─╟℮⌂ ⌂

⅛╠ ◌ꜟ♦ꜝ│ ⌂Ᵽ▬▪☻ ─◌ꜟ♦ꜝ⌐ ↕╣╢ ╒⅛

2010 ⌂⅔◌ꜟ♦ꜝ ─ ⌐ ↕╣╢ ─ꜞⱶ │ ™

≢ ∂√◌ꜟ♦ꜝ ─ ≤™℮ ≤ ▪◌ⱱꜘ ≢ ↕╣√◌ꜟ♦ꜝ ─

⅜ ╡ ⇔√ ≤™℮ ⅜№╢    

1-2│◌ꜟ♦ꜝ ─ ≢№╢ ⅔╟┘ ─ ≤

│◌ꜟ♦ꜝ ╩ ⇔≡™╢  7.3 ka─▪◌ⱱꜘ ⌐ ◌ꜟ♦ꜝ ─

⌐│ ⌂≥─ ⅜ ⇔ ↕╠⌐ ─ 1934-1935 ⌐│

≢ ⅜ ⇔ ⅜ ⇔√ │ ≢╙ ⇔

™ ╩ ↑≡™╢   

 

 1-2 ◌ꜟ♦ꜝ─ ≤∕─ ⌐ ⇔√ ≤

│ ─ ⌐№╡ ∫≡™⌂™  

 

Matumoto (1943)⌐╟╡ ─ 4 ◌ꜟ♦ꜝ ⅜ ⌐

↕╣√⅜ ─ ≢│ ∆≢⌐ 1937 ⅜ ◌ꜟ♦ꜝ─ ⅜╒╓

⌐ ⇔≡™╢ ⌐ ≤ ─ ─ ⇔™ ╙ ∫≡™╢  



▪◌ⱱꜘ ─  

 

▪◌ⱱꜘ │ ⌂ ╩√≥∫≡⅔╡ ∕─ ╩ ∆╢─│ ≢№╢  

⌂◌ꜟ♦ꜝ ─⸗♦ꜟ│ ╕∏ ⌂ⱪꜞ♬כ ≢ ╕╡ │

⌂ ─ ≢ ∆╢ ⇔⅛⇔▪◌ⱱꜘ ≢│ ∕─ ≤ ↕╣╢

⅜ ↕╣√ ╕√ ⌐│ ⌂ ⅜ ⇔ ╕√ ⌂ ⅜ ⇔

√ ╙№╢ 2-1 ≢│ ∕╣╠─∆═≡⅜ ↕╣≡™╢╦↑≢│⌂™⅜

◌ꜟ♦▪ ⌐ ∆╢ ⌂ ≢№╢√╘ ≤≤╙⌐ ⇔ↄ ∆╢  

3⌐ ⇔√╟℮⌐ ▪◌ⱱꜘ ⌐│ ≤ ↕╣╢ ⌂ ⅜ ╘

╠╣╢⅜ ╩ ⇔╛∆™╟℮⌐ ╕∏▪◌ⱱꜘ intra-plinian 

flow ─ ⌂ ≢№╢ ∕╣

⌐ ♥ⱨꜝ≢№╢▪◌ⱱꜘ ─ ╩ ⇔ ∕─ ⌐ ⌐≈™≡

∆╢ ▪◌ⱱꜘ♥ⱨꜝ─ ⌐⅔↑╢ ⌐≈™≡│ 3 ≢ ╕√ ⇔≡ ⇔√

⌐ ⇔≡│ 4 ≢ ⇔ↄ ∆╢ ⌂⅔ ⌂ ─℮∟ ◌ꜟ♦

ꜝ ⌐ ∆╢╙─╩ ╒⅛ 1982 ╩ ∫≡ ה

⌂≥⌐ ⇔√╙─│ 1976 ≤╟┌╣≡™╢√╘ ↓↓

≢│ ─ ╙ ∆╢  

 

 

 2-1 ▪◌ⱱꜘ ─ ─ ⅛╠ ─ ╕≢╩

│ 2008a, b ╒⅛ 2006 2010 ה 2002 ╒⅛ 1994   

 

 



2-1 ▪◌ⱱꜘ ─  

 ▪◌ⱱꜘ │ ╕∏ⱪꜞ♬כ ≢ ╕╡ ∕─ ⌐ ⇔™ ⅜ ⇔

√ ⌐ ⇔≡™╢ ⇔⅛⇔ⱪꜞ♬כ ─ ⌐ ─ ⅜ ⇔

intra-plinian flow⅜ ⇔√ ╕√ⱪꜞ♬כ ─ ≤ ⌐

╙ ⅜ ⇔√ ה 2002 ↓─ 2 ─ ≢│ ─ ⅜ ≢

⇔™ ≢№∫√ ↓─ ⌐ ™ ⌂ ⅜ ⇔√⅜ ∕─ │ ╩ ╘

≡ ∆╢ 2-2│▪◌ⱱꜘ ⌐╟╢ ≤ ─ ≤ ⌐⅔

↑╢ ⌂ ╩ ⇔≡™╢  

 

 

2-2 ▪◌ⱱꜘ ─ ♥ⱨꜝ─ ≤ ─ ≤

⌐⅔↑╢♥ⱨꜝ─ │Walker et al. (1984)─ │ cm ⌐

≢ ─ ╩ ⇔√ │ ─ ≢№╡ ─ ⌐ ™

⅜╒╓ ⌂▪◌ⱱꜘ♥ⱨꜝ ⅛╠ ▪

◌ⱱꜘ ⅜ ∆╢ ∕─ ⌐│ ╩ ⇔≡ 6.4 ka─ ◌ꜟ♦ꜝ

≢ ↕╣√ ⅜ ∆╢ │ ↄ ⌐

∆╢ low-aspect ratio ignimbrite (Walker et al., 1980)─ ≢№╡ ⌐ ⌐│

⌂◓ꜝfi♪ Walker et al., 1981 ⅜ ╘╠╣╢  

 

2-3│ ⌐ ⇔√▪◌ⱱꜘ K-Ah ─ ≢№╢ ↓─ ≢│ ⅛

╠ ⌐ ╣╢⌐≈╣ ⅜ ⌐ ⇔≡™╢⅜ ─ ≢╙ ≢

│ ↄ ⌐ ⅛∫≡ ↄ⌂╢ ⅜ ≢№╢ ╙ ™─│ ≢№╡ ∕

╣╟╡ ∆╢≤╕√ ↄ⌂∫≡™ↄ ≢│ ─ ≢ ⅜ ↕╣≡™

╢⅜ ≢│ ∞ ↕╣≡™⌂™ ≢╙ ⅜ ↕╣≡™╢ ╒

⅛ 1983  

 



 

2-3 ▪◌ⱱꜘ K-Ah ─ ה 1978  

 

2-2 ♥ⱨꜝ  

 ╕∏ ♥ⱨꜝ │ ≤ ─◌ꜟ♦ꜝ ⌐ ↄ ⇔≡™╢ 2-4

│ ─ ─ ─ ≢№╡ 2 ─♥ⱨꜝ─ ⅜

≢⅝╢ ─ ⌐│ ─ ♥ⱨꜝ P14 or Sz-S: 2002 ⅜

∆╢ ≢│ ╟╡╙ ─♥ⱨꜝ⅜ ↕╣ ╒⅛ 1994 ∕

─ │ 16 cal kBP╕≢↕⅛─╓╢ 2002   

♥ⱨꜝ╩ ⇔√ │ ⇔⌂™√╘ ◌ꜟ♦ꜝ─ ⌐ ⇔≡™√↓≤

⌐⌂╢ ≤ ⌐⅔↑╢ ♥ⱨꜝ ╩ ∆╢≤ │ ─ ⅜ ™⅜

│ ─ ⅜│╢⅛⌐ ™ ∕╣╝ⅎ ▪◌ⱱꜘ ─ ⌐│ ≤

─ ↄ⌐ ⌂ↄ≤╙ 2≈ ─ ≤⌂╢ ⅜ ⇔≡™√╙─≤ ↕╣╢

2008b  

 



 

2-4 ─ ⌐ ∆╢ ─♥ⱨꜝ ─ ◌♇♩ ╟╡

─ ⇔√♥ⱨꜝ│ ♥ⱨꜝ ◌♇♩ ╟╡ ≢╒╓ ⌐ ⇔√♥ⱨꜝ

│ ◌ꜟ♦ꜝ ─♥ⱨꜝ ≢

╩⇔√ ─ │ ▪◌ⱱꜘ ─ ⌂⅔∕─ ⌐

│ ∆╢ ⌐ ⇔√ ⅜ ∆╢ ↓─ ≢│

≢№╢  

 

2-3  

 ─ ─ ⅔╟┘ ⅛╠ ⌐ ╢ ™⌐ ⇔√ ╛

─Ⱪ꜡♇◒╩ ╗ ⅜ ↄ ∆╢ 2-5 ─ ⌐ ⇔√

⅛╠⌂╢ ∑∏ ⅜ ⌐ ⅛∫≡ ⇔√╙─≢№╢ ↓─

│⅔⅔ↄ─ ≢ ▪◌ⱱꜘ♥ⱨꜝ⌐ ↕╣≡™╢⅜ ⌐ ∆╢

⌐ ⅜ ╕╣≡™╢↓≤⅛╠ ♥ⱨꜝ─ ─ ⌐ ⇔√ ⅛

╙⇔╣⌂™ ⌂ │ ≢⅝≡™⌂™⅜ ▪◌ⱱꜘ ─ 100

≤ ↕╣╢   

 



 

2-5 ≤∕╣╩ ℮▪◌ⱱꜘ♥ⱨꜝ ≤

─ ⌐│ ∂╡─ ⅜ ∆╢ ─ ─  

 

2-4  

 │ ─ ─ ─ ╩⌂∆ ≢№╢ ◌ꜟ♦ꜝ ─ ⌐ ∆

╢↓≤⅛╠ ▪◌ⱱꜘ ╟╡ ™ ≢№╢ ↓─ ─ ─ ⌐│

≤∕╣╩ ℮ ─ ─ ⅜ ∆╢ 2-6 ╒⅛

1982 ╛ ה 2005 │ ╩ ℮ ─ ╩ ◌ꜟ♦ꜝ

≢╙ ─ ─ ≢№╢ ▪ⱦ ⌐ ⇔√ ∕╣╝

ⅎ │∕╣╟╡╙ ™ ─ ≤ ↕╣≡™√ ⇔⅛⇔ Kobayashi and 

Hayakawa (1984)│ ⅜ ─ ≢│ ⇔ ≢ ╩ ∆

⌐ ∆╢↓≤╩ ╠⅛⌐⇔√ 2-7 ≤▪◌ⱱꜘ≢ⱨꜝ ⌐│ │

∑∏ ⅛≈ ╩ ╘╢ │ ⅛╠─ ⌂ ╩ ↑≡™⌂™↓≤⅛╠

⅜ ⇔√ ⌐ ⇔√╙─≤ ⇔√ ∆⌂╦∟ ⌐│ ⇔√ ≢

№╢⅜ ⌂ ⌐≈™≡│ ⇔⌂⅛∫√  



 

2-6 ─ ╩ ℮▪◌ⱱꜘ♥ⱨꜝ ─

≤ ─  

 

 

2-7 2-6 ≢─ ─ ≤∕╣╩ ℮ ─▪◌ⱱꜘ

♥ⱨꜝ │ ─ ╩ ╘≡⅔╡ ∕─ ─ │

≢ ™ⱨ꜡כꜚ♬♇♩⅜꜠fi☼ ⌐╓℮ ∆╢ ≤⌂∫≡™╢  



2-8 ─ ≢ ≤∕─ ─  

 

 

2-9 ≤ ≢─ ─ ─ ≤ ─

─ ╩ ╘╢ │ ─♥ⱨꜝ≢№╢↓≤│ ≢№╢√╘ ─

≤ ─ │ ─ ≤ ≢⅝╢   



 ⇔⅛⇔∕─ ─ ≢ ─ ╩ ∆╢ ⅜

⇔√ 2-8 ∕↓≢│ ─ ⌐ ╩ ⇔≡ ─ ⅜ ∆╢ ↓

─ │ ─╟℮⌐ ⇔≡│⅔╠∏ Ⱪꜟ◌ⱡ ⌐╟╢♥ⱨꜝ≤

↕╣╢ ↓─ ─ ≤ │ ≤╒╓ ∂≢№╡ │ ≤

ⅎ╠╣╢ 2-9 ∆⌂╦∟ ⌐ ∫≡ ⇔√ ≤ ≢⅝╢

─ ↕│ ⅛╠ 10 cm╒≥╕≢ ∆╢√╘ ≢ ⌂ ╩ ∆╢─

│ ≢№╢⅜ ↄ≡╙ 100 ─ √╡│ ∆╢≢№╤℮ 2008a ∕

╣╝ⅎ │ ▪◌ⱱꜘ ─ ⌂ ≢ ⇔√╙─≤ ≢⅝╢  

 



─ ≤▪◌ⱱꜘ♥ⱨꜝ─  

 

3-1  

 ─ │ ▪◌ⱱꜘ ─ ⌐ ⇔√ ≢ ╘╠╣≡⅔╡ ∕╣

─ │ ─◌ꜟ♦ꜝ ╩ ∆╢ ─ ╕╡⌐─╖ ∆╢ 3-1 ∕─

─ ╕╡│ ≢№╡ ⌐ ⇔√ ⌐│ ─ ≤ ∕╣╩ ∟

╢™ↄ≈╙─ ⅜ ∆╢ 3-1─ ™ ™ ─ 3-2 ⌐│

⅛╠ ™⌐ ╡≈↑╢⅜ ╛╛ ≢№╢   

 

3-1 ─ ╒⅛ 1982⅛╠  

 

 

3-2 ╩ ↄ ─ כ♃כꜗ♅ ╟╡  



 

3-3 ⌐⅔↑╢ ⌂▪◌ⱱꜘ♥ⱨꜝ─ ≤  

 

 

3-  3─ │ ⇔√ ⅜

│ ─  



 ▪◌ⱱꜘ♥ⱨꜝ │ ─ ™⌐ ⇔≡™╢ ≈⌐2ה1

™≡│ 2 ≢ ⇔≡⅔╡ ∕∟╠╩ ⇔≡╒⇔™ 3 3-4 ≢│

─ │ ⅎ≡™⌂™⅜ ─ ≢│ ≢ ™

⅜ ╣╢ 5│ ─ ≢№╢ 3-5  

 

 

3-5 ─ ─ ─ ⅛╠ ▪ⱦ ♥ⱨꜝ

∕─ ⅜▪◌ⱱꜘ♥ⱨꜝ

≢№╢  

 

 ─ ▪ⱦ │ ⇔≡⅔╡ ™ ⅜ ⇔≡™╢ ∕

─ ─ ♥ⱨꜝ │ ◘▬☼─ ⅜ ─ ♥ⱨꜝ ≢№╢

⅜ ⇔≡™╢⅜ ─ ─ ⌐│ ⌂ ⅜ ⅎ╢ ∕─

─ │ ≢ ⌂☼כꜟ≢ ≢№╢ ─♥ⱨꜝ ─ ↕╣

√ ╩ ╘╢╟℮⌐ ⇔≡™╢√╘ ⌐ ↄ ⇔≡™╢╟℮⌐ ⅎ╢ ╕√

⌐│ ♥ⱨꜝ ─Ⱪ꜡♇◒⅜ ╡ ╕╣√╟℮⌂ ╩ ∆⅜ ╩⌂

∆ ─ ⅜ ╡ ╕╣≡™╢∞↑⅛╙⇔╣⌂™  

 ↓─ ≢│ │ ─ ⌐ ⇔≡⅔╡ ≤ ∆

╢╟℮⌂ ╩ ↕⌂™ ╕≢─ ⅜ ™─≤ ⌐ ⅜ ™√╘⌐ ⅜

ⅎ⌂™∞↑⅛╙⇔╣⌂™ ≤ ∆╢ │ ≢ ≢⅝╢ ─

─ 5╩ ⌂⅔ ⌐ ∆╢ ─ │ ▪◌ⱱꜘ ⌐

⇔√ ≤ ≢ ⇔√ ≢№╢  

 

 



3-2   

הꜝ♦ꜟ◌  ─ ⌐ ⇔√ ─ │ ╒⅛ 1982 ─ ╩

⇔≡™╢ Kobayashi and Hayakawa (1984) │ ╒⅛ 1982 ⌐ ⌂ ╡╩

⇔ ─ ╩ ∫√ ≢│ ∕─ ─ ≢ ╠╣√ ╩

╘ ─ ─ ⌂ ╩ ℮ ⌂⅔ ─ ─ ─ │

2010 ╩ ⇔≡╒⇔™  

 

 ╒⅛ 1982 │ ╩ ◌ꜟ♦ꜝ ◌ꜟ♦ꜝ ◌ꜟ♦ꜝ ─

≈⌐ ⇔√ ≢│ ◌ꜟ♦ꜝ ≤⇔≡ ⅛╠ ─ ה

ה ⱡ ◌ꜟ♦ꜝ ≤⇔≡ ▪ⱦ

⅔╟┘ ◘▬◒ꜟ 6.3 ka BP

─ ⅔╟┘ ◌ꜟ♦ꜝ ≤⇔≡

╩ ⇔√  

≢─ │ ⅛╠ ─ ▪ⱦ

ⱦ▪ה ♥ⱨꜝ 7.3 cal. 

ka BP─▪◌ⱱꜘ♥ⱨꜝ ≢№╡ │ ─ ≢№╢ ⌐ ∆╢

⌂ ─ ╩ 3-6⌐ ∆  

 

3-6 ─ ≤ ⌂  

 



⌂ ─  

↓↓≢│ ╒⅛ 1982 ≤ ⌂╢ ╛ √⌂ ╩ ⌐ ∆╢

₈ ₉ 2010 │ ─ ╩ ╡ ╣≡ ⇔≡™╢  

 

ה 1 ≤╙ ─ │ ─ ⅜ ⇔√╙─≢№╢ ∕

╣╝ⅎ ≤╙ ◌ꜟ♦ꜝ ─ ⌐ ⇔≡™√ ≤™℮↓≤⌐⌂╢

⌐│ ─☻◖ꜞ▪≤ ─ ⅜ ∆╢ ╕√ ─ ─ ⌐│ ™ↄ≈⅛

─ ⅜ ≢⅝╢ 3-7  

 

3-7 ─ ─ ⌐ ∆╢ ↓↓⅛╠ ─ ™⌐ ⅛─

⅜ ≢⅝╢  

 

2 ╒⅛ 1982 │ ─ ≢№╢▪ⱦ ─ ─ ╩ ▪ⱦ

≤⇔√⅜ │ ≢№╢↓≤⅜ ⇔√ ▪ⱦ │ ⌐ ⱡ ⌐≈╠

⌂╢√╘▪ⱦ ⱡ ≤ ⇔√ ▪ⱦ ⅜ ≢№╢ │ ⅛

╠ ⌐ ∫√ ⌐ ⅜ ⇔≡™╢   

∕╣╝ⅎ ─ ▪ⱦ │▪ⱦ ⌐ ╦╣≡™╢ ─ │

⅛╠─╖ ≢⅝╢ 2 3-8 ⌂⅔ ╒⅛ 1982 ─ ≢│

≢─ ▪ⱦ │ ╩╙ ⇔≡ ↕╣≡™╢  

 



 

3-8 ─ ⅛╠─ ─ ⅜▪ⱦ ─

⇔√ ⅜ ─ │ ─ ⌐ ∆╢ ▪ⱦ

─ │ ─ ─ ⌐ ∆╢ ≤∕╣╩ ℮ ♥ⱨꜝ  

 

3 │ ⌐ ≢№╡ │ ≢ ╩ ╗⅜

│ ⅝⌂ ╩ ╪≢™╢ ⌐ ™ ╩ ∫≡™╢

⌂ │ ─ ─ ≢№╢ 3 3-9 3-11 ⌐│ ─

⅜№╡ ∕─ ⌐ ⅜ ⇔≡™╢ ↓─ │ ─

⅜ ≢⅝╢ ─ ≢№╢ √ↄ↕╪─ⱨ꜡כꜚ♬♇♩⅜ ↕╣ ⌐

≢√ↄ↕╪─ ╩ ╗   

 

 

3-9 ─ ☻◔♇♅ ─ ⅜ 3-10, 3-11⌐ ∆╢  



 

3-10 ─ ⌐ ∆╢ ─ │ ⌐│

╩ ⇔≡ ╩ ⇔≡▪◌ⱱꜘ♥ⱨꜝ ⅛╠

 

 

 

3-11 3-10 ─☻◔♇♅ │ ♥ⱨꜝ ≢ │

─ │▪◌ⱱꜘ♥ⱨꜝ ⅛╠ ╕≢  



3-12│ ⅛╠ ⌐ ↄ ™─ ─☻◔♇♅≢№╢ ─ ™⌐│

⇔√ ╛ ─Ⱪ꜡♇◒╩ ╗ ─ ⅜ ⌂∫≡

™╢ ↓─ ⌐│ ─ Ⱪ꜡♇◒ 3-13 ╙ ∆

╢ ⌐│ ♥ⱨꜝ⅜ ╩ ℮╟℮⌐ ⅎ╢ ╙№╢⅜ ♥ⱨꜝ ─

⅝⌂Ⱪ꜡♇◒⅜ ⇔≡™╢╟℮⌐ ⅎ≡™╢─≢│⌂™⅛≤ ⅎ≡™╢  

─ │ ─ ⌐ ⇔√ ≤ ↕╣ │▪◌ⱱꜘ

─ ─ 100 1000 ≤ ↕╣╢   

 

3-12 ─ ⅛╠ ⌐ ↄ ™─ ☻◔♇♅  

 

 

3-13 ⅛╠ ⌐ ⅜╢ ™⌐ ∆╢ ⌐ ∆╢

─ Ⱪ꜡♇◒ │ 1 m ─ ─ 3-10 3-11 ≤│ ⌂╡

⌂ ≢№╢  

 

╕√↓─ ™⌐│ ≤≤╙⌐▪◌ⱱꜘ♥ⱨꜝ ─ ≤

─ ─ ╙ ≢⅝╢ 3-14 │ ⌂ↄ │

─╟℮⌐ ⅜≤╣≡⅔╡ ⅜ ≤ ↕╣╢ ↓╣╠ ⅜



─ ≤⇔≡ ⇔√╙─⅛ №╢™│ ∆╢ ─ ⌂─⅛ ⌐

⇔⌂ↄ≡│⌂╠⌂™   

 

 

3-14 ≤ ─ ⌐ ∆╢

─ ⅛ ⅛ ∞ ≢⅝≡™⌂™  

 

4 ─ ≢│ ▪◌ⱱꜘ ─ ─ ⅜ ≢⅝╢ 3-15

⅛╠ ▪ⱦ ▪◌ⱱꜘ♥ⱨꜝ ≢№

╢ ⌐ 3-9╩ ∆╢  

 

3-9─ ╩⌂∆ │ ─ ∕─ │ ─ ▪ⱦ

∕─ ╩ ⅜ ∫≡™╢ ∕─ │ ─ ─√

╘⅛ ⅛⌂╡ ⌐ ╪≢™╢ ∕─ ⌐ ╩ ⇔≡▪◌ⱱꜘ♥ⱨꜝ

⅜ ⇔≡™╢ │

╩╒╓ ⌂ ↕≢ ⇔≡™╢⅜ │ ╩ ╘╢╟℮⌂

╩ ∆ ∕─ │ ↕╣ ∕─ ⌐ ⅜ ∫≡™╢   



 

 

 

3-15 ─ ─ ─ 2 │ ─ ≤

≤─ ⱪ♇▪☻כ꜡◒─ │ ─ ⅛ №╢

™│ ⅛   



▪◌ⱱꜘ♥ⱨꜝ─ │ ≤∕╣⌐ ∆╢ ≢№╡ ∕╣╩

⅜ ∫≡™╢ ▪◌ⱱꜘ │ ╘╠╣⌂™

─ ⌐│ꜝ◓Ⱪ꜠♇♅ꜗ ─ ⅜ ∆╢ ↓↓≢│ ⇔√ ™─

3-14 ╒≥ ↄ≢ │≢⅝⌂™⅜ 3-15─ 2 ─ ≢│ ─ ⅝⌂

│ ⅜≤╣≡⅔╡ │ ⌂ ≢№╡ ─ ≤

↕╣╢ ↓─ ≢│ ─ ⅜ ™≤ ↕╣╢  

 

 

3-16 ─ ─ ╕╡─ ─  

 

─ │↕╠⌐ ─ ╕╡⌐╙ ≢⅝╢ 3-16 ↓─ ≢│

⅜ ♥ⱨꜝ ≤ ╩ ⌐ ⇔≡⅔╡ ─ ⌐╙ ╡

╪≢™╢╟℮⌐ ⅎ╢ ↓─ ╙ ≤ ⇔√ ⅜ ⌐ ≢⅝╢≢№

╤℮  

 

5  

 ─ ─ ⌐ ▪◌ⱱꜘ ─ ⅜ ≢⅝╢ ⅜

∆╢ 3-17 ⇔⅛⇔↓─ ⌐ ↄ ↕╣√ ⅜⌂™√╘ ⌐│ ≢⅝⌂

™  

─ ─ │ ⌐ ╦╣≡ ⅎ⌂™⅜ ⌐│

intra-plinian flow≢№╢ ⅜ ─ ≢ ⇔≡™╢ ∕─ ⌐

│ ™ ꜝ◓Ⱪ꜠♇♅ꜗ ⅜ ∫≡™╢ ⅛╠ ─

─ │ ≢№╢⅜ ≢│ ─ⱴ◓ⱴ⅜ ⇔≡™╢

 



 

3-17 ─ ⅛╠ +intra-plinian flow╩

ꜝ◓Ⱪ꜠♇♅ꜗ ─ │

⌐ ╦╣≡™╢ │ ─ ≢ Ᵽfi♪⅜ ∆╢

intra-plinian flow deposit≢№╢ ─ │ ⌐ ╗√╘ ╛╛ ⅜

⅛∫≡ ⅎ╢   

 

6 

 │ ⌂ ⅜ ⅜╢ ≢№╡ ∕─ │▪◌ⱱꜘ ─♥ⱨꜝ⌐ ╦╣

≡™╢ ⌐ ┘√ ─ ⌐ ™ ─ ─ ≢│ ≤ ↕

╣╢ ⅜ ∆╢ ∕─ │ 35 40 m╒≥≢№╢ 3-18  

─ │ ─ ≢№╢⅜ ∕─ │ ≢ ╦╣√╟℮⌐ ╠⅛

≢№╡ ∕─ ⌐│ ─ ⅜ ⅝ ╘╠╣≡™╢ ∕─ ╩ ℮─│

─ ─ ─╖≢№╢ ─ ⌐ ∆╢ ▪◌ⱱꜘ♥ⱨꜝ

⅔╟┘▪◌ⱱꜘ ⅜ ∆╢│∏─ ⌐│ ⅜ ∆╢─╖≢

▪◌ⱱꜘ♥ⱨꜝ│ ⌐ ⇔≡™╢ ∕─ ⌐│ ─♥ⱨꜝ⅜╒╓ ⌂

≢ ↕╣≡™╢ ▪◌ⱱꜘ ⌐ ∆═≡─♥ⱨꜝ⅜ ™ ↕╣√↓≤╩

⇔≡™╢ ∟⌂╖⌐ ⅜ ⇔√─│ 6000 ≢№╢ 2002   

 



 

3-18 ⌐⅔↑╢ ─ ─ ─ ⌐ ┬ ⅜

│ ╩ ℮ ─♥ⱨꜝ ─ │ ⌐

⇔√  

 

3-3   

 │ ─ 50 km⌐ ∆╢ ─ ≢№╡ 5.5 km 4.2 

km─╛╛ ╩ ⇔≡™╢ 3-19 ─ ⌐│ 500 m╩↓∆ ≈⅛─ ╕

╡⅜№╡ │ 622 m─ ╛←╠∞↑ ≢№╢ ─ ⅜ ⇔ↄ

─ │ ≢№╢⅜ 2⅛ ⌐ ⌂ ⅜ ∆╢ 1≈│ ─ ─

⅛╠ ⌐ ∆╢ ╒⅛│ ─ ⅛╠ ─

⌐ ∆╢ ≢№╢ ≢│ ™ ⅜ ∆╢↓≤⅜ ™⅜ ─

─ ─ ⌐│ ™ ⅜ ⇔≡™╢  

 │ ─ ─ ╩ ∆╢℮ⅎ≢ ⌂ ⌐ ∆╢╙──

⌂ │ ⌐ ⇔™ ∆╢ ⌐≈™≡ Joshima et al. 1978 │

≤─╖ ⇔√⅜ ╒⅛ 1989 ≢│◌fiꜝfi SiO2 

= 56% ≤ ♦▬◘▬♩ SiO2 = 64% ≤ ⇔ↄ ↕╣≡™╢  Joshima 

et al. (1978) ⌐╟╢≤ ─ ─ │ ╩ ∆⅜ ─ ≤ ⌐ ∆

╢ ⇔™ ╩≈ↄ╢ │ ≢№╢ ⇔√ ≤

K-Ar │ ─ ─ 1 ─╖≢ ╦╣ 1.03±0.1 Ma≢№∫√ ⇔™

╩⌂∆ ─ │ ╦╣⌂⅛∫√⅜ ─ ╟╡│ ⇔ↄ ⅛≈ ╩

∆↓≤⅛╠ Jaramillo 1.05 0.99 Ma Singer et al., 1999─ ≤ ⇔√  

ה 2011 ⅔╟┘ ╒⅛ (2015) │ Jaramillo ≤⇔√ Joshima et al. (1978)─

⅜ ⇔™⅛≥℮⅛╩ ═╢√╘⌐ ≤ ─ ╩ ⇔√



│≤╙⌐ ╩ ∆⅜ K-Ar │≤╙⌐ 0.74 0.76 Ma≢№∫√ ╠╣√

│ Jaramillo ╟╡╙ ↄ Brunhes 0.78 Ma ⌐ ∆╢ Joshima 

et al. (1978) ╠⅜ ⇔√ ╩ ∆ ─ K-Ar │ Jaramillo ⌐ ╕∫≡⇔

╕℮√╘ ─ │ 1.05 Ma╟╡╦∏⅛⌐ ™ ≤™℮ ╙ ⅎ╠╣╢  ∕─

≤ ─ ≤─ ◑ꜗ♇ⱪ│ 0.3Ma ≤⌂╢⅜ ─ ─

⅛╠│ ∕╣╒≥─ ◑ꜗ♇ⱪ⅜№╢≤│ ⅎ⌐ↄ™ 1 Ma╟╡ ™ ≢│

─ Ar ─ ╩ ≢⅝∏ ≤ ─╖─ ≢│ 0.1 0.3 Ma

™ ─ ≤⌂╢↓≤⅜№╢ ╒⅛ 2007 Joshima et al. (1978) ≢│

│ ≢ ↕╣√≤ ↕╣╢√╘ ─ │ 0.78 0.99 Ma─ ⌐⌂╢─

⅛╙⇔╣⌂™  

≢│ ≤ ─╟℮⌐ ⌂ ╩╙≈⅜ ─ ⅜™ↄ≈

⅛ ╠╣≡™╢ ╒⅛ 2015 ∕╣╠ ≢│ 0.78 0.99 Ma─ ⅜ ╠╣╢╙

─≤ ↕╣╢  

 

 

3-19 ─ ⇔™ ≤∕─ ה 2011 ─ │

│ ╩ ∆ Joshima et al., 1978╟╡  

 

─ │ ─ 2 ⌐ↄ╠═ ╪≢⅔╠∏ ⇔ↄ ≢⅝╢ ╙ ╠╣≡™╢

3-20│↓↓≢ ∆╢ 5 ─ ≢№╢  



 

3-20 ─ ─  

 

1 ─ ⌐ ╢ ─ ─ ─ ⌐ 1≢│ ─ ─ ⌐

╒╓ ⌐ ∆╢ ⅜ ⅎ╢ ∕─ ⌐╙ ≤⇔≡│ ⌂ ╩⌂∆

⅜№╡ ∕╣╙ ⌐ ⇔√ ─ ⅛╙⇔╠⌂™ ↓╣╠ ─ ─ │

─ ╩⇔≡™╢╟℮⌐ ⅎ ↓─ ⅜ ─ ≤™℮ ╙№╢

─ ─ ⌐│ ╒╓ ⌐ ⅜╢ ⅜ ⅎ╢  

 



 

3-21 ─ ≢ ↕╣╢  

 

2 1─ ⅛╠─ ⌐ ∆╢ ⌐ ⅎ╢ ─ ─

│ ≢№╡ ⌐ ╩ ⇔ ™ ⅜ ╘╠╣╢ 3-22

─ ⌐ ⅜╢ │ ⅛╠╖╢≤ ⌐∕∫≡ ⇔≡™╢─⅜╦⅛╢

3-23  

 

3-22 ⅛╠╖√ ─ │ ⇔√  



 

3-23 ⅛╠ ⌐ ⇔√  

 

3 ─ ─ ⌐│ ⌂ ╩⌂∆ ─

≢№╢ ⅜ ≢ ╙ ╠╣╢ ⌂ ╙ ⅛⌂╠╠

∆╢  

 

 

3-24 ─ ⌐∕┘ⅎ╢ ─  

 



4 ─ ─♥ⱨꜝ ╩ ∆╢♥ⱨꜝ ⌐│⅛ↄ ☻ꜝ

fiⱪ ⅜ ╘╠╣╢ ∫√ ─♥ⱨꜝ ⅜ ─ ≢ ∆═╡ ⌂

╩ ↑√√╘≤ ↕╣╢ ♥ⱨꜝ ─ │≢⅝≡™⌂™⅜ ╩ ∆╢≤

─ ⅜ ™ ─ ⌐│▪◌ⱱꜘ ╛ AT ⅜

∆╢│∏≢№╢⅜ ↓─ ≢│ ≢⅝⌂⅛∫√  

 

3-25 ─ ─ ⌐ ∆╢♥ⱨꜝ─  

 

5 ⌐ ∆╢♥ⱨꜝ ─ │ ◌ꜟ♦ꜝ⅛╠ 30 km╒≥⇔

⅛ ╣≡⅔╠∏ ▪◌ⱱꜘ ─ ⅜ ⇔√╙─≤ ↕╣╢ ⇔⅛⇔ ⅜

⌂√╘⅛ ⅜ ⌐ ↕╣≡™╢ │ ↕╣≡™⌂™ ↓─

─ ─ ≢│ ▪◌ⱱꜘ ⅜ ⅛⌐ ↕╣≡™╢⅜ │

≢⅝⌂™  

 ─ │ ◌ꜟ♦ꜝ⅛╠ ⌐ ∆╢ ≢│⌂ↄ √≤ⅎ┌

≢│ ⌐│ ∆╢⅜ ≢│⌂−⅛∕─ ⅜ ≈⅛╠⌂™ ─ ╙

╠⅛─ ≢ ⅜ ⇔⌂⅛∫√ ╙№╡ ↕╠⌐ ⇔™ ⅜

≢№╢  



 

3-26 ⌐ ∆╢♥ⱨꜝ ─ ⅜⅛∫√ ⌐▪◌ⱱꜘ ⅜

∆╢⅜ │ ≢⅝⌂™  

 


