RETROSPECTIVE VIEW ON THE VOLCANOES – TWINS: MT. WRANGELL (ALASKA) AND USHKOVSKY VOLCANO (KAMCHATKA), RECENT ACTIVITY AND VOLCANO-GLACIER INTERACTION
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The giant Aleutian Arc, which is 3400 km long, connects Alaska and Kamchatka Peninsulas underlining their volcano-tectonic relations.  An intersection of this arc on both continents with submeridian faults leads to formation in these zones the volcanic groups with similar (in historical meaning) intense eruptive activity, which are, the Wrangell Mountains in Alaska and the Kluchevskaya Group of volcanoes in Kamchatka. There are two volcanoes that are similar by morphology of their edifices, type of eruptions in Holocene and the composition of their products – Wrangell and Ushkovsky (see table). They are located in zone of convergent boundaries of continents and are the largest edifices in northern sector of Pacific «Ring of Fire». The long history of their development has ended in Holocene by formation of huge summit calderas now infilled by ice. Ongoing activity is characterized by constant fumarolic and sulfataric activity and occasional short-time weak explosive eruptions. Lavas of Mt. Wrangell are of basaltic to dacitic composition (52-66% SiO2), while products of eruptions in Holocene are  mostly  calcitic  medium-K  porfiric  two-pyroxene  andesites  (57-61%  SiO2).  Products   of

Table.  Comparison of the Features of Wrangell and Ushkovsky Volcanoes 

	
	WRANGELL
	USHKOVSKY

	Latitude 
	65o N
	56o N

	Longitude
	144o W
	160o E

	altitude, m a.s.l.
	4300
	3930

	Range
	3900-4200
	3300-3900

	calderas
	6x5
	5.5x4.5

	Squire, km2
	30
	24.2

	Volume, km3
	15
	4.5

	Outlet Glacier
	Long
	Bilchenok

	Temperature 
	-21oC (4100)
	-18oC (3900)

	Clouse bubbles
	80-90 (?) m
	56 m

	Recent activity
	Fumarolles&Solfataras
	Sofataras

	Gases
	H2O, CO2, SO2, H2S (small) 
	H2O, CO2, SO2 (small)

	Distance within - 3148 km

	Accumulation, 

mm w.e.
	1200

1000-1300
	1000

800-1200
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	Name
	East
	North
	West
	Gorshkov
	Herts

	
	Diameter,m
	600
	900
	700
	800
	250

	
	Depth, m
	70 (?)
	170
	100
	250 m
	45 m (calc.)

	
	Area, m2 
	0.28( 106
	0.64( 106
	0.38( 106
	0.50( 106
	0.05( 106

	
	Tmax oC
	75
	86,4
	80
	65
	86

	
	Tmin oC (depth 10 m)
	
	-21
	
	-17
	

	
	Composition of rock
	andesite
	andesite
	andesite
	andesite
	andesite

	
	Accumulation, mm w.e.
	400
	500
	2100 (?)
	590
	300

	
	Heat flux, MW
	0.9
	20.0 (max 90-120)
	7.8
	5.0
	0.7

	
	W m-1
	4.9
	20
	7.8-37.0
	10
	14


Ushkovsky volcano are mostly basalts, basaltic andesites and rarely andesites of K-Na series of normal and subalkaline rows. They compose two most recent cones which are asymmetrically located in south-eastern sector of the caldera (58-60 % SiO2).

Climatic processes at the north of Pacific sector are also interconnected. The geographic location of the region is influencing by the distant atmospheric flows (PDO, El Nino, ENSO and Arctic Oscilation), which are important for interpreting climatic data from ice cores. Both volcanoes are covered with mantle of modern glaciers with similar glacial characteristics, which are good for saving of buried information in ice.

The last decade the volcanoes Ushkovsky and Mt. Wrangell became objects of complex glaciological and volcanological explorations.  In glacial caps the holes had been drilled, the ice cores from which contain additional data about paleovolcanic and paleoclimatic setting in Norhern Pacific region during the last several centuries. Because of volcano-glacial interactions and large volumes of ice in calderas and on slopes the volcanoes represent potential danger for surrounding territories and attract the attention to them.
