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Topographic base derived from USGS DRGs - Unalaska C-2, C-3, C-4 and parts of D-2 
and D-3 1:63,360 scale quadrangles.  UTM projection, zone 3, NAD 1927.  
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EXPLANATION

Recent lava flows and scoria from Makushin Volcano flank 
vent and satellite vents.

Holocene lahar deposits containing volcanic-rich debris flows, 
alluvium, and noncohesive lahars that form flat-topped 
terraces in valleys. Some lahars contain prismatic blocks and 
were produced during small eruptions of Makushin Volcano.

Younger pyroclastic deposits that form flat-topped terraces in 
valley bottoms and locally bury older lava flows, debris 
avalanches, and older deposits. These deposits are locally 
interbedded with lahars and alluvium. 

Older valley-filling pyroclastic deposits, produced by caldera-
forming eruptions, that form thick, flat-topped fills in valley 
bottoms. A 10- to 20-meter-thick sintered ignimbrite 
sometimes forms a prominent cliff within the valley fill. These 
deposits are locally interbedded with lahars, debris 
avalanches, and alluvium.

Holocene debris avalanche deposits. Hummocky, irregular 
assemblages of poorly sorted, cohesive volcanic rock and 
sediment, deposited by collapse of the Makushin Volcano 
summit edifice.

Most likely path of pyroclastic flows.

Satellite vents and eruptive centers. Satellite vents and 
centers are no longer active and are not likely to be sites of 
future eruptions.

Approximate runout limit of debris avalanche produced by failure of 
the caldera rim.

Approximate limit of typical pyroclastic flows produced 
by small to moderate sized eruptions.

Caldera margin.  Hachures point into crater.

Flight paths of commercial freight and passenger airlines crossing the North Pacific.  The circle shows areas in 
Alaska that might be affected by ash fallout during a typical eruption of Makushin Volcano.  The exact area and 
thickness of fallout will depend on synoptic weather conditions and wind directions, but is likely to affect areas 
mainly east of the volcano (shaded area).

Prehistoric eruption history of Makushin Volcano, based on geologic mapping (McConnell and others, 1997) 
and stratigraphic studies (Bean, 1999).

Summit of Makushin Volcano, showing recently formed summit crater, 
surrounded by ashfall and surge deposits produced during eruptions in 1995.  
Larger summit eruptions in the future may result in large-scale magma-ice 
interactions, producing phreatic explosions and eruption of ash clouds to 
elevations of 5 to 20 kilometers above the volcano.  Pyroclastic flows, 
surges, lahars, and floods may also be produced.

Prehistoric ash deposits exposed near the Dutch Harbor International Airport 
preserve evidence of multiple explosive eruptions from nearby Makushin 
Volcano.

Thick tephra and pyroclastic flow deposits mantle all the slopes of Makushin 
Volcano.  Near Sugarloaf Cone, pyroclastic flow deposits produced by the 
caldera-forming eruptions 8,500 to 8,100 years ago are 3 meters thick and  
overlain by a sequence of more than two dozen much thinner tephra and 
pyroclastic flow deposits produced by subsequent eruptions.

Thick, young lava flows fill valleys on the west and north flanks of Makushin 
Volcano.  They overlie eroded deposits of pyroclastic flows and tephra 
produced by the caldera-forming eruptions.

The Alaska Volcano Observatory is 
a cooperative program of the U.S. 
Geological Survey, the University of 
Alaska, Fairbanks - Geophysical 
Institute, and the Alaska Division of 
Geological & Geophysical Surveys.

This DGGS Report of 
Investigations is a final report of 
scientific research.  It has received 
technical review and may be cited 
as an agency publication.

The State of Alaska makes no express or implied warranties (including 
warranties for merchantability and fitness) with respect to the character, 
functions, or capabilities of the electronic services or products or their 
appropriateness for any user's purposes.  In no event will the State of 
Alaska be liable for any incidental, indirect, special, consequential or 
other damages suffered by the user or any other person or entity 
whether from use of the electronic services or products, any failure 
thereof or otherwise, and in no event will the State of Alaska's liability to 
the Requestor or anyone else exceed the fee paid for the electronic 
service or product.
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