
CATALOG OF THE HISTORICALLY ACTIVE VOLCANOES OF ALASKA

27

Form and structure

Chiginagak volcano is a symmetric composite cone
about 8 km in diameter built on late Tertiary volcanic
rocks and Jurassic-Cretaceous sedimentary rocks and
located on a southwest trending regional anticline
(Detterman and others, l983). A deep breach on the south
flank of the volcano extends to a small summit crater and
exposes widespread alteration of interbedded lava flows
and breccias near the summit of the volcano. Snow and ice
cover much of the uppermost 1000 m of the cone.

Monolithologic breccias (vb) low on the west side of
the volcano represent at least two early periods of dome
growth and collapse, separated by a  period of lava
extrusion. The undissected form of the cone is the result of
the eruption of andesitic lava flows and pyroclastic rocks
(vu) following the emplacement of the youngest breccias.
Somewhat younger andesite and dacite flows occur on the
west flank and basalt flows (some as young as Holocene)
occur on the eastern flank of the volcano. Satellitic dacite
(?) domes of Holocene age occur high on the east and west
flanks, the most recently active of which is the eastern
dome which was the source of thin pyroclastic or epiclastic
deposits (ba, fig. 34) that overlie nonglaciated basaltic lava
flows.

Volcanic activity
1852 ?
1929 ?
1971 ?

Documentation of any historical eruptions of
Chiginagak volcano is sparse. The lack of any undisturbed
ash or pumice deposits at or near the ground surface makes
the reports of historic activity by this volcano somewhat
suspect. Coats (1950) cites reports of smoke from
Chiginagak in 1852 and unspecified activity in 1929; the
1929 activity is based on a brief newspaper account of

“unusual activity” at Chiginagak and 6 other volcanoes
observed by the crew of a ship which probably passed no
closer than 25 km to Chiginagak. Mr. Odon Soeth reported
observing an ash eruption in July, 1971 from Port Heiden,

NAME AND LOCATION

NAME: CHIGINAGAK VOLCANO

SYNONYMS: MOUNT CHIGINAGAK

TYPE: STRATOVOLCANO
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Figure 34. Generalized geologic map of Mt. Chiginagak
volcano after Detterman and others (1987).
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100 km southwest of Chiginagak; according to Mr. Soeth,
the eruption lasted only 1 evening. Steam and sulfur gases
are constantly emitted from a vent high on the north flank
of the volcano at about 1,520 m above sea level. Hot
springs occur near the base of the volcano on the north-
west flank (fig. 34). In late 1997 and 1998, this area of
fumarolic activity became enlarged in a vertical direction.

Composition

The oldest recognized deposits of Chiginagak volcano
are monolithologic, lithic pyroclastic deposits of dacitic
composition. These are overlain by andesitic lava flows,
which are overlain by a younger, lithic pyroclastic deposit
composed of acid andesite. Two samples of post-glacial
lava flows are basaltic.

Chiginagak lava flows generally display a porphyritic
texture and contain phenocrysts of plagioclase (30-40%),
clinopyroxene and orthopyroxene (15-20%) in approxi-
mately equal amounts, and rare, heavily oxidized
subhedral hornblende. Silica contents of analyzed,
hornblende-bearing samples range from 59% to 64%,
waterfree (figs. 35, 36).

Figure 36. FeO/MgO-silica diagram of Chiginagak
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of continental affinity (those
located east of 165oW longitude). Tholeiitic versus calc-
alkaline discriminant line from Miyashiro (1974).

Figure 35. Total alkalies-silica diagram of Chiginagak
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of continental affinity (those
located east of 165oW longitude). Discriminant lines and
field names (Le Bas and others, 1986) are explained on
Figure 2.
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NAME AND LOCATION

NAME: ANIAKCHAK CALDERA

SYNONYMS: ANIAKCHAK CRATER

TYPE: STRATOVOLCANO WITH SUMMIT CALDERA, INT-

RACALDERA DOMES, CONES, AND VENTS

LOCATION: 670 KM SOUTHWEST OF ANCHORAGE ON THE

ALASKA PENINSULA

LATITUDE, LONGITUDE: 56O53’N, 158O10 W

ELEVATION: HIGHEST POINT ON CALDERA RIM IS 1,341 M;

VENT MOUNTAIN, HIGHEST INTRACALDERA CONE,

IS 1,021 M

USGS 1:250,000 QUADRANGLE: CHIGNIK

CAVW NUMBER: 1102-09

Form and structure

Aniakchak Crater is an ice-free,
circular caldera about 10 km in diameter
and a maximum of 1 km deep (fig. 37)
which was first described by Smith (1925).
The pre-caldera cone was built upon a
basement of Tertiary sedimentary and
volcanic rocks and Jurassic-Cretaceous
sedimentary rocks, which are exposed high
on the east and south walls of the caldera
(Detterman and others, 1981). The eleva-
tion of the caldera rim varies from 1,341 m
to 610 m. Surprise Lake, a 3.2-km-long
lake in the northeast part of the caldera at
an elevation of about 335 m is the source of
the Aniakchak River, which flows through
a breach in the eastern wall of the caldera.
Numerous domes, flows, and cones occupy
the interior of the caldera (Neal and others,
1992); the largest cone is Vent Mountain,
2.5 km in diameter and rising 430 m above
the floor of the caldera. The pre-caldera
cone was built on the west side of a
basement high. The cone was deeply
dissected by numerous glaciers that cut U-
shaped valleys into the slopes before the
caldera-forming eruption.

Ash flows from the caldera-forming
eruption—3430 + 10 yrs B.P. (Miller and
Smith, 1987)—reached both the Bering Sea and
the Pacific Ocean (Miller and Smith, 1977). They
are typically non-welded and fill glacial valleys to a
depth of at least 75 m adjacent to the caldera rim. The
ash flows were highly mobile, over-running 260-meter-
high passes in the Aleutian Range and travelling as far as
50 km from the caldera rim (Miller and Smith, 1977).

Figure 37. Generalized geologic map of Aniakchak
caldera, modified from Detterman and others (1987).



CATALOG OF THE HISTORICALLY ACTIVE VOLCANOES OF ALASKA

30

violent eruptions that lasted until May 11, l931, another
explosion occurring on May 20. No witnesses were at the
volcano and the nearest observers were in the villages of
Meshik (32 km away) and Chignik (70 km away). The
manager of a cannery at Chignik reported that ash fell at a
rate of “a pound per hour per square foot” (Jaggar, 1932).
About half a centimeter of ash was deposited at Katmai
National Monument and on Kodiak Island, and ash fall
was reported as much as 480 km away over interior Alaska
(Jaggar, 1932). The main source of the 1931 eruption is a
low cinder and ash cone about a kilometer in diameter
located near the base of the west caldera wall. A dome of
blocky coarse-grained dacite was emplaced in the vent,
probably in the waning stages of the eruption. At least two
other sites along the southern wall and across the south
flank of Vent Mountain were active during the 1931
eruption (Neal and others, 1992).

Although no eruptions had been reported before 1931,
Hubbard (1931) reported and photographed numerous
fumaroles in the Half Cone region of the caldera (fig. 37).
In l973, temperatures of 80oC were measured at a depth of
15 cm in loose volcanic rubble adjacent to the small cinder
cone in the northwest part of the caldera 1.5 km northeast
of the vent of the 1931 eruption. Springs near the north-
west end of Surprise Lake had a temperature of 25oC in
July, l993. Although Hubbard (1931) concluded that the
crater of Vent Mountain was still hot in 1930 based on the
red color of the flows inside the crater, no activity was
noticed by scientists who made a helicopter landing inside
the crater in 1973; the red color was merely the result of
oxidation of scoriaceous flows.

Composition

The pre-caldera volcano, which have been mapped
and sampled only in reconnaissance, consist mainly of
basaltic andesite, two-pyroxene andesite, and dacite (figs.
38, 39). Phenocrysts of plagioclase, orthopyroxene,
clinopyroxene, and less commonly olivine occur in a
glassy groundmass of plagioclase and pyroxene microlites
and magnetite euhedra.

The ash flows of the caldera-forming eruption range
in composition from andesite to dacite with the SiO

2

content as high as 67.9%. Many ash flow outcrops are
compositionally zoned with darker andesitic flows
overlying lighter colored dacitic ash flows.

The intracaldera volcanic rocks are predominantly
glassy pyroxene dacite having SiO

2
 contents ranging from

64.0 to 66.5%.

Volcanic activity

1931

The only known historical activity at Aniakchak
began at 10:00 a.m. on May 1, l931 with a series of

Figure 38. Total alkalies-silica diagram of Aniakchak
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of continental affinity (those
located east of 165oW longitude). Discriminant lines and
field names (Le Bas and others, 1986) are explained on
Figure 2.

Figure 39. FeO/MgO-silica diagram of Aniakchak
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of continental affinity (those
located east of 165oW longitude). Tholeiitic versus calc-
alkaline discriminant line from Miyashiro (1974).
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Form and structure

Mount Veniaminof is a broad conical
mountain, 35 km wide at the base, truncated
by a spectacular steep-walled summit caldera
8x11 km in diameter (fig. 40). The caldera is
filled by an ice field that ranges in elevation
from approximately 1750 to 2000 m; ice
obscures the south rim of the caldera and
covers 220 km2 of the south flank of the
volcano. Alpine glaciers descend from the
caldera through gaps on the west and north
sides of the rim and other alpine glaciers
occupy valleys on the north-, east-, and west-
facing slopes of the mountain. In the western
part of the caldera, an active intracaldera
cone with a small summit crater has an
elevation of 2156 m, approximately 330 m
above the surrounding ice field. The rim of a
larger but more subdued intracaldera cone
protrudes just above the ice surface in the
northern part of the caldera (not shown on
fig. 40); based on limited exposure and
physiographic features, it may have a summit
crater as much as 2.5 km in diameter.

Andesitic and dacitic ash-flow tuffs
from the caldera-forming eruption occur in
many of the valleys on the north slope of the
volcano and are found as far away as 50 km
from the caldera rim on both the Bering Sea
and Pacific Ocean coasts.

A northwest-trending belt of post-
caldera cinder and scoria cones, including
the two intracaldera cones, extends from near
the Bering Sea coast approximately 55 km
across the main volcanic edifice and the
Aleutian Range divide, well down the Pacific
slope (Detterman and others, 1981).

NAME AND LOCATION

NAME: MOUNT VENIAMINOF

SYNONYM: VENIAMINOF CRATER

TYPE: STRATOVOLCANO WITH A SUMMIT CALDERA

LOCATION: ABOUT 760 KM SOUTHWEST OF ANCHORAGE

ON THE ALASKA PENINSULA

LATITUDE, LONGITUDE: 56O10’N, 159O23’W

ELEVATION: THE HIGHEST POINT ON THE CALDERA RIM IS

2507 M ABOVE SEA LEVEL

USGS 1:250,000 QUADRANGLE: CHIGNIK

CAVW NUMBER: 1102-07

Figure 40. Generalized geologic map of Mount Veniaminof volcanic
center modified from Detterman and others (1981).
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1830-40?
August 4, 1838
1852
1874
1892
1930
May 23 - June 26, 1939
November 1939
March 28, 1944
March - May 1956
June 2, 1983 - April 1984
1993-1995

Mount Veniaminof’s summit caldera formed 3700
years B.P., sending ash flows 50 km toward the Bering Sea
and into bays and estuaries on the Pacific coast (Miller and
Smith, 1987). Historical reports of activity at Mount
Veniaminof are often sketchy and second-hand. Father
Veniaminof,  after whom the volcano is named, reported
“smoking” from 1830 to 1840 (Grewingk, 1850). Doroshin
(1870) reported an ash eruption in 1838 and “smoking” in
1852. Dall (1918) saw intermittent steam and black
“smoke” puffs erupted during the summer of 1874. A
violent ash eruption in 1892 was recorded by Davidson
(1892) and Becker (1898). Hubbard (1931) saw ash
explosions from the western intracaldera cone in 1930. On
May 23, 1939, a series of explosions began that lasted
until at least June 26, 1939; a U.S. Coast Guard cutter
offshore reported an ash cloud to 6,100 m with 450 m high
“flames”. Ash from the eruption reportedly reached an
average depth of 2-5 cm over a 84-km radius; most
residents of Perryville, 35 km south and directly
downslope of the volcano, were evacuated. (Perryville was
established in 1912 by relocation of the former residents of
the village of Katmai.)  A mild ash eruption occurred on
March 28, 1944 (Coats, 1950). Activity beginning in
March 1956 culminated with ash explosions on May 19
and 23, 1956 which sent ash-rich eruption columns to
approximately 6,100 m according to airline pilot reports.

A moderate Strombolian eruption with accompanying
lava flows began June 2, 1983 and lasted to mid-April
1984, with a hiatus from mid-August to early October.
Lava flows from the summit crater of the western intrac-
aldera cone and adjacent subglacial activity melted ~0.15
km3 of the caldera ice field, forming a 0.9x2 km water-
filled ice pit approximately 120 m deep (Yount and others,
1985; Yount and Miller, 1987). The ice pit subsequently
was partially filled by an estimated 0.04 km3 of lava.

After a 9-year hiatus, a Strombolian eruption of ash
and steam began on July 30, 1993 from the central cinder
cone (Smithsonian Institution, 1993). An overflight on
May 9, 1994 by Alaska Volcano Observatory personnel
revealed a new oval-shaped lava field formed on the

southeast flank of the main intracaldera cone between
1925 m and 1770 m elevation.  The lava field extends
about 1000 m in a north-south direction and about 800 m
in an east-west direction and appears to have been chiefly
fed from vents in the northern part of the lava field. Lava
volume is estimated at 30-50 x 106 m3. Intermittent
emissions of ash and steam were observed and pilots
reported a new steam vent in the icefield adjacent to the
active cone, possibly resulting from a subglacial lava flow.
Residents of nearby Perryville reported a fiery nighttime
scene in September, 1994, as incandescent material was
ejected an estimated 300 m above the vent. Pilot reports
and satellite imagery indicate sporadic activity continued
well into 1995.

Composition

The pre-caldera volcano consists predominantly of
andesitic and basaltic andesite lava flows (figs. 41, 42)
with intercalated pyroclastic rocks; dacitic lava flows are
minor. The ash flows of the caldera-forming eruption
range in composition from andesite to dacite. Scoria
collected inside the caldera and thought to be related to the
active cone is basaltic andesite.

Volcanic activity
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Figure 41. Total alkalies-silica diagram of Veniaminof
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of continental affinity (those
located east of 165oW longitude). Discriminant lines and
field names (Le Bas and others, 1986) are explained on
Figure 2.

Figure 42. FeO/MgO-silica diagram of Veniaminof
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of continental affinity (those
located east of 165oW longitude). Tholeiitic versus calc-
alkaline discriminant line from Miyashiro (1974).
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Form and structure

Pavlof Volcano is a largely snow-covered,
cone-shaped mountain with a high ridge
extending to the southwest towards the rim of
Emmons Lake Caldera (fig. 43). The volcano is
approximately 7 km in diameter and has active
vents on the north and east sides close to the
summit (McNutt and others, 1991). It is
situated high on the northeastern flank of
Emmons Lake caldera along a northeast-
trending alignment of vents that includes Pavlof
Sister, and several intracaldera cones (Kennedy
and Waldron, 1955). The stratovolcano is
relatively undissected and is mostly Holocene
in age. Pavlof lies within the Shumagin seismic
gap (Davies and others, 1981).

NAME AND LOCATION

NAME: PAVLOF VOLCANO

SYNONYMS: NONE

TYPE: STRATOVOLCANO

LOCATION: NEAR SOUTHWEST END OF ALASKA PENINSULA,

60 KM NORTHEAST OF COLD BAY

LATITUDE, LONGITUDE: 55O25’N, 161O54’W

ELEVATION: 2518 M

USGS 1:250,000 QUADRANGLE: PORT MOLLER

CAVW NUMBER: 1102-03

Figure 43. Generalized geologic map of Pavlof volcano
from McNutt and others (1989).

Volcanic activity
1790 1906 1942       1974
1825 1910-1911   1945 1975
1838 1914 1947       1980
1844 1917 1948 1981
1846 1922 1950       1983
1852? 1923 1951       April 1986-
1866 1924 1953     August 1988
1880 1929 1958     Sept. 1996-
1886 1931 1962 Jan. 1997
1892       1936 1966
1894 1937 1973

Pavlof Volcano is the most active volcano
in the Aleutian volcanic arc with almost 40
relatively well-documented eruptions dating
back to 1790 (Newhall and Dzurisin, 1988;
Smithsonian Institution, 1976-1988; McNutt,
1987; Coats, 1950; Jaggar, 1932). It is so consistently
active that a question sometimes arises as to what consti-
tutes a separate eruption. Some Pavlof eruptions have been
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Figure 44. Total alkalies-silica diagram of Pavlof volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of continental affinity (those located east of
165oW longitude). Discriminant lines and field names (Le
Bas and others, 1986) are explained on Figure 2.

Figure 45. FeO/MgO-silica diagram of Pavlof volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of continental affinity (those located east of
165oW longitude). Tholeiitic versus calc-alkaline
discriminant line from Miyashiro (1974).

Pavlof eruptions are typically strombolian to vulca-
nian in character and consist of rhythmic ejection of
incandescent bombs and ash to heights of 200-300 m
above the summit (McNutt and others, 1991); spatter-fed
lava flows emanate from the summit vents on occasion.
Short-lived volatile-rich vulcanian ash columns reaching
to heights of 10 km or more have been noted, usually at
the beginning of an eruption. McNutt (1987) found a
correlation between seismic activity and type of eruption.
Strong volcanic tremor accompanied major strombolian
magmatic eruptions, whereas episodes of explosion
quakes, with little to no volcanic tremor, were diagnostic
of minor phreatomagmatic events.

The largest historical eruption of Pavlof occurred on
December 6-7, 1911 at the end of a five year period of
activity. A fissure vent opened along the north flank, large
blocks were ejected, and lava flows issued from the fissure
(McNutt, 1987).

A recent vigorous eruptive period began mid-April,
1986 and continued through August, 1988 (Smithsonian
Institution, 1986-88; McNutt and others, 1991). Frequent
steam and ash emission, explosions, and strong tremors
accompanied summit lava fountaining that fed several
agglutinate lava flows, which in turn produced a number
of both hot and cold, ˇextensive mudflows. During the
early course of the eruption, the eruptive vent shifted from
the north to the east side of the summit.

The most recent eruptive episode at Pavlof Volcano
began about September 11, 1996 and continued into early
1997 (Neal and McGimsey, 1997). The eruptive activity
was strombolian in character and similar to most Pavlof
eruptions. Intermittent explosive activity and lava foun-
taining were recorded from two closely-spaced vents high
on the northwest summit of the volcano. Incandescent
spatter, spatter-fed flows, and small lahars moved down
the northwest flank of the volcano for the next four months
melting a narrow channel through snow and ice. Occa-
sional elongate plumes that rose to a maximum of 10 km
above sea level (generally less than 6 kilometers) and
extended up to several hundred kilometers downwind were
detected on satellite images and reported by pilots. These
clouds consisted chiefly of vapor and gas with minor
amounts of ash. Light ash fall was reported on several
occasions from nearby communities.

Composition

Pavlof Volcano is composed of basaltic andesite lava
flows (figs. 44, 45) and pyroclastic rocks that overlap
similar rocks from nearby Little Pavlof. The flows are
moderately phyric with about 25% phenocrysts, mostly
plagioclase with minor olivine and clinopyroxene. The
agglutinate flows of 1987 are of similar andesitic composi-
tion.
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NAME AND LOCATION

NAME: MOUNT DUTTON VOLCANO

SYNONYMS: NONE

TYPE: STRATOVOLCANO WITH SUMMIT DOME COMPLEX

LOCATION: SOUTHWEST TIP OF ALASKA PENINSULA 30 KM

EAST OF COLD BAY

LATITUDE, LONGITUDE: 55O11’N, 162O16’W

ELEVATION: 1473 M

USGS 1:250,000 QUADRANGLE: COLD BAY

CAVW NUMBER: 1102-011

Figure 46. Geologic map of Mount Dutton volcano;
mapped by T.P. Miller, C.A. Neal, and M.E., Yount.

Form and Structure

Mount Dutton is a small snow-and ice-
covered calc-alkaline volcanic center with an
approximate diameter of 5 km (not including the
isolated large intra-canyon lava flow 5 km
southwest of the summit ) and an estimated
volume of  7-15 km3 (fig. 46).The volcano is
built on an east-sloping basement of hydrother-
mally altered Tertiary volcanic rocks (Kennedy
and Waldron, 1955).

The volcano consists of a central multiple
dome complex (Davies and others, 1988) in
which successive domes shouldered aside earlier
domes and the enclosing cone-building volcanic
rocks. Some hydrothermal alteration occurs
along vertical contacts between adjacent domes.
The dome-building activity and associated
collapse has caused extensive destruction of
cone-building lava flows and, to a lesser extent
the domes themselves. This has resulted in the
massive, thick-bedded debris flows 100-200 m
thick that surround and mantle the central dome
complex.

A headwall scarp about 300 m high and
dipping to the northwest about 45o  forms the
west side of the summit. Debris avalanches from
this and lower areas moved down either side of
the east-west oriented range crest. The resulting
avalanche deposits include blocks up to 5 m in
diameter and are characterized by hummocky
topography and small closed depressions. The
avalanche deposits cover a total area of about
11.4 km2 and have an estimated volume of about
0.17 km3.

Only slightly dissected debris flows and
pyroclastic flows occur on the east flank of the
volcano. Two flank-domes occur 3.5 km north-northeast
of the summit of Mount Dutton at an elevation of 520 m.
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These non-glaciated flank domes are assumed to represent
Holocene eruptions. Most, if not all, of the avalanche and
debris flows that mantle the volcano’s flanks are also
Holocene in age.

Volcanic activity

Although historical eruptions have not been reported
from Mount Dutton, recent seismic activity suggests near-
surface magma movement which could be precursory to
eruption. A swarm of shallow earthquakes during July and
August, 1988, beneath Mount Dutton (Smithsonian
Institution, 1988) sparked a volcano-seismic crisis. The
activity was concentrated in three episodic sub-swarms
with the largest event ML=4.0; many of these events were
felt sharply at nearby communities, particularly King
Cove, causing much concern. The distribution of epicen-
ters forms a roughly linear zone which extends in a
southeast direction about 10 km from the western shoulder
of the volcano. The trend of the epicentral zone is parallel
to the direction of maximum horizontal compression
resulting from subduction of the Pacific plate and includes
a prominent zone of hydrothermal alteration of the country
rock. These similarities suggest that the seismic activity
results from fracturing of the country rock as a dike is
emplaced beneath Mount Dutton.

Composition

Mapping and sampling of the volcano has been
preliminary only but the volcano appears to consist chiefly
of calcalkaline feldspar-phyric andesite and subordinate
dacite (fig. 47, 48) with SiO

2
 ranging from 55 to 63

percent.

Figure 47. Total alkalies-silica diagram of Dutton volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of continental affinity (those located east of
165oW longitude). Discriminant lines and field names (Le
Bas and others, 1986) are explained on Figure 2.

Figure 48. FeO/MgO-silica diagram of Dutton volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of continental affinity (those located east of
165oW longitude). Tholeiitic versus calc-alkaline
discriminant line from Miyashiro (1974).
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Form and structure

Isanotski volcano, located near the eastern end of
Unimak Island, is a dissected, snow- and ice-covered
stratovolcano with a basal diameter of about 10 km (fig.
49). It is much more deeply eroded than neighboring
Shishaldin volcano and lies between Shishaldin and
Roundtop along a roughly
east-west alignment.

Volcanic activity
1795               1830
1825               1845

Coats (1950) lists
activity of Isanotski volcano
as occurring in 1795, 1825,
1830, and 1845; these
eruptions are poorly docu-
mented and some or all may
have occurred at neighboring
Shishaldin volcano. For
example, during an eruption
of March 25, 1825, which is
presumably that listed by
Coats, “a low ridge on the
northeast end of Ounimak
[Unimak] opened in five
places...” (Petroff, 1884, p.
91); this description does not
fit a central eruption of
Isanotski volcano, although
the proximity of the
observer(s) is not known.
Owing to an extreme degree
of erosional dissection,
historical eruptions of
Isanotski must be regarded as uncertain without further
evidence; it is possible that historical fumarolic activity
has served as the basis for reported activity.

NAME AND LOCATION

NAME: ISANOTSKI VOLCANO

SYNONYMS: ISANOTSKI PEAKS

TYPE: STRATOVOLCANO

LOCATION: UNIMAK ISLAND, EASTERN ALEUTIAN ISLANDS,

ABOUT 80 KM WEST OF COLD BAY, ALASKA

LATITUDE, LONGITUDE: 54O45’N, 163O44’W

ELEVATION: 2446 M

USGS 1:250,000 QUADRANGLE: FALSE PASS

CAVW NUMBER: 1101-37

Figure 49. Topographic map of Isanotski Peaks and
Shishaldin volcanoes.

Composition

Isanotski Volcano has not been mapped geologically
and no description of its geology or composition is
available.
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Form and structure

Shishaldin Volcano, located near the center of Unimak
Island, is a spectacular symmetrical cone about 16 km in
diameter at the base. The mountain, which rises to a
summit 2857 m above sea level (fig. 49), is the highest
peak in the Aleutian Islands and has a small summit crater
from which a steady cloud of steam is emitted. The upper
2000 m is almost entirely covered by perennial snow and
ice. It is flanked to the northwest by 24 monogenetic
parasitic cones (Fournelle, 1988). The Shishaldin cone is
less than 10,000 years old and is constructed on a glacially
eroded remnant of an ancestral somma and shield
(Fournelle, 1988), which in turn are underlain by
volcaniclastic rocks of probable late Tertiary age (McLean
and others, 1978). Fournelle (1988) suggests that the
basement may consist, at least in part, of plutonic rocks.

Volcanic activity
1775-78 1927-28
1790 May-June 1929
1824-25 Feb-May, 1932
1827-1830 Aug, 1946-Jan 1947
1838 1948
1845 (1842?) July, 1955
1865 Dec 28, 1963
1880-81 Jan 28, 1967
1883 Sept 13 (-Oct?), 1975
1897-1899 Apr-May, 1976
1901 Feb 8, 1978
1912 Feb 1979
1922 March 1986-Feb 1987
1925 December 1995-May 1996

Shishaldin, one of the most active volcanoes in the
Aleutian volcanic arc, is situated near that part of the arc
where the maximum rate of subduction occurs. At least 27

NAME AND LOCATION

NAME: SHISHALDIN VOLCANO

SYNONYMS: NONE

TYPE: STRATOVOLCANO

LOCATION: UNIMAK ISLAND, EASTERN ALEUTIAN ISLANDS,

ABOUT 90 KM SOUTHWEST OF COLD BAY,

ALASKA

LATITUDE, LONGITUDE: 54O45’N, 163O58’W

ELEVATION: 2857 M

USGS 1:250,000 QUADRANGLE: FALSE PASS

CAVW NUMBER: 1101-36

eruptions have been reported since 1775 with the latest
occurring in 1995-1996 (Neal and McGimsey, 1997)
(Jaggar, 1932; Coats, 1950; Wentworth, 1951; Anchorage
Daily News, July 14, l955; Anchorage Times, October 10,
l975, September 26, l975, January 25, l976; Smithsonian
Institution, 1978, 1979, 1986, 1987). Most, if not all, of the
reported activity is strombolian ash and steam eruptions.

Major explosive eruptions occurred in 1830 (Coats,
1950) and 1932 (Jaggar, 1932), and eight historical
eruptions have produced lava flows (Smithsonian Institu-
tion, 1986). Steam and minor ash emission began in March
1986 and continued intermittently through mid-February,
1987.

A poorly documented short-lived eruption of steam
and ash, perhaps as high as 10 km, occurred on December
23, 1995 (Neal and McGimsey, 1997).

see next page
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Composition

Shishaldin Volcano has been mapped geologically at a
reconnaissance level by Finch (1934) and Fournelle (1988)
made a detailed study of the petrology of the volcano.
According to Fournelle, the volcano is tholeiitic in
character and predominantly basaltic (figs. 50, 51) with
only a few compositions >53% SiO

2
 but with elevated

TiO
2
. Three main varieties are present: high magnesian

basalt with ~20% olivine and diopsidic clinopyroxene;
porphyritic high alumina basalt with 30-45% plagioclase,
<5% olivine, and rare clinopyroxene, and aphyric FeTi
basalt with <20 % plagioclase and rare olivine. Recent
lava flows are mostly high alumina, titanium-enriched
basalt and high magnesium basalt (Fournelle, 1988). Older
lava flows, possibly associated with the somma on the
western flank are high magnesium basalt, dacite-
rhyodacite, high alumina-titanium basalt and minor
andesite (Fournelle, 1988). Salmon-colored pumice (64%
SiO

2
) containing minor plagioclase and clino- and

orthopyroxene occurs as recent tephra and in rare flowage
deposits.

Figure 50. Total alkalies-silica diagram of Shishaldin
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of continental affinity (those
located east of 165oW longitude). Discriminant lines and
field names (Le Bas and others, 1986) are explained on
Figure 2.

Figure 51. FeO/MgO-silica diagram of Shishaldin
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of continental affinity (those
located east of 165oW longitude). Tholeiitic versus calc-
alkaline discriminant line from Miyashiro (1974). The two
rhyolites have very high FeO*/MgO because of their very
low MgO contents, and plot off the scale of this diagram.
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Form and structure

Fisher caldera is 11 km wide by 18 km long,
and has a maximum internal relief of 929 m. It is
one of at least three volcanoes on Unimak Island
that have been active in historical time.

The caldera is remarkable in size—one of
the largest calderas in the Aleutian arc—and for
the mobility of the ash flows that resulted from
the caldera-forming eruption about 9100 years
ago (Miller and Smith, 1977; 1987). The ash
flows reached the Pacific Ocean 8 km to the
southeast, and swept part way up the slopes of
stratovolcanoes to the east and southwest
(fig. 52). To the north, ash flows crossed 15 km
of lowland to reach the Tugamak Range,
surmounted drainage divides as much as 400 m
above the lowland surface in the range, and
continued northward an additional 8 km to the
Bering Sea coastline. Miller and Smith (1977)
inferred that the ash flows had unusually high
velocities to cross such topographic barriers and
suggested that the high velocities resulted by ash
fall-back from a high eruption column.

Fisher caldera was the location of a large
andesitic stratovolcano that was largely de-
stroyed during caldera formation. Very little
study has been done on the caldera itself. Post-
caldera activity of Fisher caldera appears to
consist of dome emplacement and eruption of
lava flows and associated pyroclastic material, some of
which may be historical in age (Miller and Smith, 1977).

NAME AND LOCATION

NAME: FISHER CALDERA

SYNONYMS: NONE

TYPE: CALDERA WITH POST-CALDERA DOMES, LAVA

AND PYROCLASTIC FLOWS

LOCATION: UNIMAK ISLAND IN THE EASTERN ALEUTIAN

ARC ABOUT 70 KM SOUTHWEST OF THE TIP OF

THE ALASKA PENINSULA

LATITUDE, LONGITUDE: 54O39’N, 164O26’W

ELEVATION: 1112 M MAXIMUM (CALDERA RIM); 183 M

(CALDERA LAKE)

USGS 1:250,000 QUADRANGLE: UNIMAK

CAVW NUMBER: 1101-35

Figure 52. Generalized geologic map of Fisher caldera
and vicinity after Miller and Smith (1977).
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Volcanic activity
1795?     1830?
1826?

Veniaminov (1840, p. 19) described the activity of a
volcano on the southwest side of Unimak Island, which is
most likely that of Fisher caldera:  “the low peak in the
interior of Unimak Island, near its south end, burned until
the upheaval of the southwest range [Westdahl], in 1795,
then was extinguished. On October 11, 1826, with a dull
noise, it burst, emitting strong flames and a large quantity
of ash. In August 1830, the summit of this peak exploded
again, but without any other special phenomena.”.

Active fumaroles occur in the central part of the
caldera (Newhall and Dzurisin, 1988).

Composition

Juvenile pumice and scoria produced during the
caldera-forming eruption ranged (figs. 53, 54)  from
basaltic andesite (52.5% SiO

2
) to dacite (65.4% SiO

2
)

(Miller and Smith, 1977). Fournelle (1990) reported that
pre-caldera volcanic rocks consist of aphyric andesitic
(61% SiO

2
) pyroclastic rocks and lavas and some high Al

plagioclase basalt. Post-caldera rocks include low Al
porphyritic basalt.

Figure 53. Total alkalies-silica diagram of Fisher volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of continental affinity (those located east of
165oW longitude). Discriminant lines and field names (Le
Bas and others, 1986) are explained on Figure 2.

Figure 54. FeO/MgO-silica diagram of Fisher volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of continental affinity (those located east of
165oW longitude). Tholeiitic versus calc-alkaline
discriminant line from Miyashiro (1974).
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Form and structure

Westdahl Peak, including nearby
Faris Peak and Pogromni volcano, is
located on a gently sloping plateau (mean
elevation 1220 m) that may represent the
surface of a truncated ancestral cone
(fig. 55). Westdahl Peak is about 18 km
in diameter at the base.

The size of the postulated ancestral
cone is about 19 x 30 km at sea level,
making it one of the largest volcanoes in
the Aleutian Islands be it a stratovolcano
or a shield. The entire ancestral cone has
been extensively dissected by erosion,
with the northeast-facing slopes steeper
and of greater relief than the other slopes.

Based on the degree of erosional
dissection, most of the postulated
stratovolcano must have formed before
early post-glacial time. Pogromni
Volcano is moderately dissected and has
broad valleys that have probably been
glacially eroded. Such glacial erosion
could have occurred during neoglaciation
beginning about 3000 years ago (Black,
1974, Table 1), although one or two
thousand years seem inadequate to
account for the degree of dissection.
Pogromni volcano was probably active by latest Pleis-
tocene time, which implies that truncation of the ancestral
stratovolcano must have occurred earlier.

NAME AND LOCATION

NAME: WESTDAHL VOLCANO

SYNONYMS: WESTDAHL PEAK

TYPE: UNCERTAIN; POSSIBLY A PYROCLASTIC CONE ON

A TRUNCATED ANCESTRAL STRATOVOLCANO OR

SHIELD

LOCATION: UNIMAK ISLAND, IN THE EASTERN ALEUTIAN

ARC ABOUT 85 KM SOUTHWEST OF THE TIP OF

THE ALASKA PENINSULA

LATITUDE, LONGITUDE: 54O31’N, 164O39’W

ELEVATION: 1560 M

USGS 1:250,000 QUADRANGLE: UNIMAK

CAVW NUMBER: 1101-34

Figure 55. Topographic map of Westdahl and Fisher
caldera  volcanoes.
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Volcanic activity
1795                   1964
1796                   Feb. 3-9, 1978
1820                   Feb 8-9, 1979
1827-30              Nov. 29, 1991 - mid. Jan. 1992

Veniaminov (1840, p. 18) described an eruption in
1795 on the southwest end of Unimak Island, which most
likely occurred at Westdahl. Coats (1950) attributed four
eruptions in the late eighteenth century and early nine-
teenth century to Pogromni volcano. Based on recent
observations from aircraft, however, Pogromni does not
appear to have been active in historical time. The eruptions
should probably be assigned to Westdahl. Known erup-
tions of Westdahl occurred in 1964 (Anchorage Times,
March 11, 1964) and 1978 (Anchorage Times, Feb. 9,
1978). The 1978 event lasted about six days (Feb. 3-9); ash
fell on a ship 1000 km southeast of the volcano, and a
mudflow extended down the flank of the volcano to the
sea (Smithsonian Institution, 1978).

An apparent 8-km-high, 50-km-wide eruption cloud
from Westdahl was observed on satellite imagery on
February 8-9, 1979. However, no activity was reported
from the U.S. Coast Guard station at Cape Sarichef, less
than 25 km from Westdahl (Smithsonian Institution, 1979).

On November 29, 1991, pilots reported the beginning
of a fissure eruption through the ice at Westdahl resulting
in a lava flow approximately 3 km wide, 5-10 m thick, and
about 7 km long extending down the northeast flank.
Debris flows reached the sea 18 km from the vent.
Dramatic lava fountaining and phreatic activity produced
ash plumes that rose to 7 km altitude, prompting FAA to
divert air traffic. Most of the ash was narrowly confined
and remained at lower altitudes, dissipating harmlessly
over the Bering Sea, however, light ashfalls occurred on
Unimak Island including the village of False Pass, located
90 km northeast of the vent. The activity declined in mid-
December and had ceased by mid-January, 1992
(Smithsonian Institution, 1991; 1992; McGimsey, 1995).

Composition

The volcano has not been mapped and little petrologic
information is available. A few unpushed chemical
analyses from USGS files indicate a range from basalt to
dacite and tholeiitic character.

Figure 56. Total alkalies-silica diagram of Westdahl
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of continental affinity (those
located east of 165oW longitude). Discriminant lines and
field names (Le Bas and others, 1986) are explained on
Figure 2.

Figure 57. FeO/MgO-silica diagram of Westdahl
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of continental affinity (those
located east of 165oW longitude). Tholeiitic versus calc-
alkaline discriminant line from Miyashiro (1974).
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Form and structure

Akutan volcano is a composite stratovolcano with a
circular summit caldera about 2 km across and 60 to
365 m deep (Byers and Barth, 1953; Romick and others,
1990; Motyka and others, 1981) (fig. 58 A, B) and an
active intracaldera cinder cone. The caldera rim reaches
a maximum altitude of 1303 m at Akutan Peak, the
remnant of a pre-caldera cone now filled with a lava
plug. The caldera is breached to the north. Caldera
subsidence accompanied or followed eruptions from a
series of rim vents. The vestige of a larger caldera, of
probable late Pleistocene age and at least in part older
than the cone of Akutan Peak, extends 1.5 km southwest
of Akutan Peak and is terminated to the north by the
younger caldera. Small glaciers fill the older crater and
lie within the southwest and southeast margins of the
younger caldera.

The active intracaldera cinder cone is over 200 m
high, about 1 km in diameter, and located in the north-
east quarter of the caldera. Three small sulfur-lined
craters occupy its summit and several fumarole zones are
present along its south and southwest flank (Byers and
Barth, 1953). A crescent-shaped lake along the inner
southwest rim of the caldera and a hot and slightly acidic
lake along the northern caldera wall were noted by Byers
and Barth in 1948 but Motyka and others (1981)
speculate that these lakes may have been obliterated by
more recent activity. Both lakes drained to the north
through a gap in the caldera wall.

The lava flows and pyroclastic deposits of Akutan
volcano are no older than Pleistocene as Romick and
others (1990) report ages of 1.1±0.1 to 1.8±0.8 Ma for
the oldest of these rocks. The caldera-forming eruption
occurred about 5,200 yBP (Reeder, 1983) and was the
source of small volume andesitic pyroclastic-flow

Figure 58. Topographic map of Akutan island (A) and
geologic map of Akutan volcano (B) after Byers and Barth
(1953).

NAME AND LOCATION

NAME: AKUTAN VOLCANO

SYNONYMS: AKUTAN PEAK

TYPE: STRATOVOLCANO WITH CALDERA

LOCATION: WEST CENTRAL AKUTAN ISLAND, LARGEST OF

THE KRENITZIN GROUP, IN THE EASTERN PART

OF THE ALEUTIAN ISLANDS AND ABOUT 185

KM SOUTHWEST OF THE TIP OF THE ALASKA

PENINSULA

LATITUDE, LONGITUDE: 54O08’N, 165O58’W

ELEVATION: 1303 M

USGS 1:250,000 QUADRANGLE: UNIMAK

CAVW NUMBER: 1101-32
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deposits in valleys on the north, south, and east sides of the
volcano (Miller and Smith, 1987; Romick and others,
1990). Young basaltic lava flows, some of which were
erupted in 1929, cover the caldera floor south and north of
the cinder cone and extend several hundred m downslope
through the crater rim gap. Flows extruded in 1947 blanket
the central portion of the northwest end of the island at
Lava Point, where about 4 km2 of jagged aa basalt occurs
adjacent to several cinder cones. The entire island is
mantled by an ash layer that thickens toward Akutan Peak;
landslide and mud flow deposits have concentrated this
ejecta in the valleys north and northeast of the caldera and
a maximum fill depth of 7 m occurs at Wooly Cove (Finch,
1935).

Active hot springs occur northeast of the caldera at the
head of Hot Springs Bay valley and along the shore of Hot
Springs Bay; Byers and Barth (1953) and Motyka and
others (1990) recorded temperatures between 67 and 84oC
and a pH range of 6.6 to 7. Surface waters of the hot
caldera lake were 50oC with a pH of 5.0 and steam issuing
from fumaroles along the cinder cone base averaged 96oC
(Finch, 1935).

Volcanic activity
1790          1892            Apr 29-Aug ? 1948
1828          1896            Oct., 1951
1838          1907            1953
1845          1908              March-May, 1973

March, 1848 1911      Feb. 11, 1974
1852          1912                     Oct. 15, 1976-May, 1977
1865          1928                          Sept.-Oct., 1978
1867          Dec (May?) 1929        July 8, 1980
1883          May-Aug 1931           Jan. - March, 1987
1887          Dec., 1946-             June, 1987

Jan., 1947          March - April, 1988
                                     March - May, 1992

Akutan is one of the most active volcanoes in the
Aleutian arc. At least 27 separate episodes of volcanism
have been noted since 1790 and it is likely that additional
events have gone unrecorded due to the remoteness and
sparse population of the island. Moreover, Akutan fre-
quently produces low-level eruptive activity including
steam and ash emission.

Few details are available concerning early Akutan
volcanism (Finch, 1935; Byers and Barth, 1953; Simkin
and Siebert, 1994). Vigorous activity was reported along
the northwest flank of the main cone in 1852; a pyroclastic
eruption in 1911 deposited ash as far east as Akutan
village, 13 km from the volcano summit. Some of the
flows at Lava Point may have formed in the late 1920’s
when C. Anderson, captain of the mail steamer Starr,
observed smoke near Lava Point, which may have issued
from a large cinder cone at the base of Half Peak. Much of

the Lava Point lava field, however, may have originated
before 1870.

Other twentieth century events within Akutan caldera
are better documented. In 1929, lava was observed flowing
through the breach in the north caldera rim and extending
about 0.7 km down the northeast flank. A mudflow
produced at the front of this lava tongue flowed into
valleys to the north and northwest. “Dark smoke” was
noted above the caldera cinder cone in 1931.

Lava extrusion resumed in early 1947 from a vent
near the base of the caldera cone. Navy vessels evacuated
75 island residents on January 5th, but the flow was
confined to the center of the caldera. Three earthquakes
preceded a major eruption on April 29, 1948, which
covered Akutan village with measurable deposits of ash
(Alaska Sportsman, 1949). Activity continued full scale
until mid-May, and in August of that year, clouds of ash-
laden gas and incandescent fragments up to 1 m in
diameter were still being ejected at intervals of 1 to 5
hours from the summit cone . Dark-grey cauliflower-
shaped clouds rose 1.6 km above the cone and explosions
were heard at Akutan village. Ash eruptions continued to
be reported until 1953.

More ash eruptions occurred in 1973 and 1974; in
May, 1977, clouds of light brown ash were ejected about
every 15 minutes, with intervening periods of steam
emission. Activity was renewed in late September, 1978;
airline pilots observed incandescent fragments, some “as
big as a car”, ejected 100 m above the summit, and a lava
flow along on the slopes of the main cone. This flow may
have gone through the north breach of the caldera rim.
Minor ash and steam were observed in 1980.

Emission of steam and ash were reported from
January through early March, 1987. Following a lull in
activity between March and early June, the eruption
resumed in late June; a 300-m-high steam plume, ash
blackened snow, and an orange glow at the summit were
observed. Further activity was reported in March, 1988
when small ash eruptions began from the summit cinder
cone and continued intermittently through July, 1988.
During this eruption cycle, ashfall and strong sulfur fumes
were reported on several occasions at Akutan village, 12.5
km east of the volcano.

From August 1988 to February 1989, only steam
emissions were reported. During February and March
1989, ash and steam emissions resumed from the summit
tephra cone. Akutan village reported a light dusting of ash
on March 16. Activity then subsided until September 1990
when a brief period of intermittent emission of small ash
and steam plumes occurred. A two-month period of
intermittent steam and ash emission began again in
September 1991. The most recent eruptive activity from
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Akutan was during March through May 1992 and possibly
into 1993 when localized steam and ash emissions with
plumes rising up to 4600 m were reported. The mild
sporadic Strombolian eruptive activity of the early 1990’s
suggest that a magma column may have been in the central
vent conduit for much of this time.

An intense earthquake swarm began beneath Akutan
volcano in the eastern Aleutian Islands on March 10, 1996
causing apprehension in the nearby village of Akutan that
an eruption might be eminent. About 7:30 PM (AST) on
March 10, residents of Akutan reported feeling almost
“continuous” earthquake activity, punctuated by frequent
strong shocks. This earthquake swarm continued through
most of March 11 before beginning to subside about 5:00
PM (AST). At the peak of the swarm, earthquakes were
being felt every few minutes and over 40 events/hour were
recorded on Dutton volcano stations 300 km to the east.

Seismic activity continued to decline through March
12 with felt events reported at the rate of about 1 per hour.
This decreased level of activity continued until about 5:00
PM (AST), March 13, when another intense earthquake
swarm began. Felt earthquakes were occurring at the rate
of about 1 per minute, similar to the rate reported on
Monday, March 11 and ~ 30 events/hour were recorded at
Dutton. This second earthquake swarm continued until
about 7:30 PM March 14 when it began to decline.

Although most of the earthquakes were small, at least
3 had magnitudes between 5.0 and 5.3. The strongest
earthquakes were felt in Dutch Harbor some 50 km to the
west. Some damage was reported including cracks in
walls, objects falling off shelves, and cracked plumbing.

The seismicity continued to decline over the next
week although still remaining at relatively high levels.
Recorded earthquakes declined from over 800 a day on
Thursday and Friday, March 14-15, to about 60 per day by
March 22.

Almost all of these earthquakes are volcanic-tectonic
(VT) or tectonic events and were chiefly located on the
northeast flank and east of the volcano with the sugges-
tion (?) of a NW-SE trend over the known thermal areas.

The frequency, size, and duration of the seismic
activity suggests magma movement beneath the volcano.

Composition

Relatively little information has been published on the
composition of modern Akutan volcano; the report of
Byers and Barth (1953) covered only the products of the
1946-1948 eruptions. Romick (1982) recognized two
petrologic groups: olivine-clinopyroxene basalt from the
western part of the island, and clinopyroxene-

orthopyroxene andesites exposed elsewhere on the island.
Romick et al (1990) did a more detailed study of the
composition of ancestral volcanic rocks and included two
analyses of lava from the modern Akutan cone and one
from the sea level lava field (Lava Point) at the west end
of the island. The samples are porphyritic 2-pyroxene
andesite (55.-57.8% SiO

2
) in the case of Lava Point and

plagioclase-augite-olivine andesite in the cone lavas.

Lava extruded in January of 1947 and a block ejected
in August of 1948 are both porphyritic basalts containing
about 30% plagioclase phenocrysts (An47-An70), minor
augite and sparse hypersthene, olivine and magnetite
grains in a complexly intergrown groundmass of calcic
andesine, pyroxene, ilmenite and magnetite (Byers and
Barth, 1953).

Figure 59. Total alkalies-silica diagram of Akutan volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of oceanic affinity (those located west of
165oW longitude). Discriminant lines and field names (Le
Bas and others, 1986) are explained on Figure 2.

continued
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Pyroclasts up to 3 mm in diameter were also produced
during the 1947 and 1948 eruptions and deposited as
tephra. Scoriaceous fragments composed of plagioclase
and augite phenocrysts in a matrix of light brown glass
constitute most of this material (Byers and Barth, 1953, p.
391).

Pre-1932 flows were examined by Finch within the
caldera and at Lava Point; all were considered “normal
basalts” (Finch, 1935, p. 159).

Figure 60. FeO/MgO-silica diagram of Akutan volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of oceanic affinity (those located west of
165oW longitude). Tholeiitic versus calc-alkaline
discriminant line from Miyashiro (1974).
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Form and structure

Makushin volcano is a broad, truncated
stratovolcano, 1800 m high and 16 km in
basal diameter, which occupies most of the
triangular northwest extension of Unalaska
Island (fig. 61). A breached summit caldera,
about 3 km across, contains a small cinder
cone, eroded remnants of other cones, and
several fumaroles. The volcano is capped by
an icefield of about 40 km2; subsidiary
glaciers descend the larger flanking valleys
to elevations as low as 305 m.

Makushin volcano was constructed
during two periods of volcanism separated
by an interval of pronounced erosion
(Drewes and others, 1961). Bedrock is
exposed as high as 975 m on the southeast
flank of the volcano. The first episode began
in Pliocene or early Pleistocene time (the
oldest known age of lavas is 0.93 Ma [Nye,
1990]) and produced extensive flows and
subordinate pyroclastic deposits of basaltic
and andesitic composition (fig. 61), which
enlarged the island by several kilometers
along the northwest coast. Radial dips of
flows suggest that Makushin Volcano itself
was the principal vent area. The older flows
are extensively glaciated, which implies a
minimum age of late Pleistocene. The
summit of Makushin subsequently collapsed,
forming a caldera. Andesitic pyroclastic-flow
and debris flow deposits occur in glaciated
valleys on the north and south sides of the
volcano indicating a Holocene age for the caldera-forming
eruption Miller and Smith, 1987). Reeder (1983) reported
a 14C age determination of 7950 ± 90 ybp on organic soil

NAME AND LOCATION

NAME: MAKUSHIN VOLCANO

SYNONYMS: NONE

TYPE: STRATOVOLCANO WITH CALDERA AND PARASITIC

CONE

LOCATION: UNALASKA ISLAND, ABOUT 250 KM SOUTH-

SOUTHWEST OF THE TIP OF THE ALASKA

PENINSULA

LATITUDE, LONGITUDE: 53O53’N, 166O56’W

ELEVATION: 1800 M

USGS 1:250,000 QUADRANGLE: UNALASKA

CAVW NUMBER: 1101-31
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Figure 61. Generalized geologic map of Makushin volcano after
Drewes and others (1961) and Nye (1986).

directly beneath the pyroclastic flow deposits and Nye and
others (1984) report a limiting 14C age of 4280 ± 280 ybp
on organic material in a debris flow.
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Several monogenetic satellitic vents composed of
basaltic and andesitic lava flows, ash, and scoria cones
occur within the summit caldera. These vents also form
smaller cones on Makushin’s flanks and surrounding area.
Most of these vents have been slightly glaciated but
blanket late Pleistocene topography indicating a latest
Pleistocene or early Holocene age. Pakushin cone, a
multiple-cratered composite cone, lies 8 km southwest of
Makushin Volcano. Tabletop Mountain, the eroded
remains of a pyroclastic cone encircled by flows originat-
ing from small flank vents, is 20 km northeast.  Wide Bay
cone, a small symmetric cone with an oval summit crater,
occupies the northwest edge of Unalaska Bay, and
Sugarloaf cone, built of steeply dipping, crudely bedded
pyroclastics, is situated 14 km to the southwest. The Point
Kadin vents, 10 small cones and explosion craters aligned
along a rift zone trending N 75o W from the summit
caldera, lie just south of an ash-flow deposit which fills a
valley extending north from the volcano to the coast. The
deposit is relatively undissected and may correlate with a
blanket of airfall ash and cinders that covers part of the
icefield on the volcano’s northern flank. Based on geomor-
phic analysis, Arce (1983) infers that the sequence of
Holocene events to have been as follows:  construction of
Sugarloaf cone, activity at Tabletop Mountain, construc-
tion of Makushin cone, and lastly, construction of the Wide
Bay cone and activity on the Pt. Kadin vents.

Arce (1983) concludes that at least 15 tephra layers of
Holocene age are recognizable on northern Unalaska
Island; however, he assigns some to satellite vents of
Makushin Volcano and others to more distant sources, so
the exact number of deposits attributable to Makushin
Volcano is uncertain.

Volcanic activity
1768-1779            1845        Dec. 1926
1790 (1792)?        1865        Oct. 1938
1802         1867        Dec. 20, 1951
1818                     1883        1952
June, 1826            1907        1980
1827-38                1912

Makushin Volcano has been reported active since its
discovery in 1763 by Russians under the command of
Korovin, but no major eruptions have occurred since 1826
(see Coats, 1950, Table 2). Powers (1958) lists an ash
eruption in 1951 and smoke in 1952. Drewes and others
(1961) conducted field studies of Unalaska Island in 1953-
1954; during this period, vigorous solfataric activity was
noted in and adjacent to Makushin’s summit caldera.
Several fumaroles bordering the main vent emit a mixture
of water vapor, H

2
S and SO

2
; temperatures as high as

154oC have been recorded and the heat of the escaping
gases keeps the center of the caldera free from ice. A
minor explosive eruption from a small vent on the south

flank may have occurred in the spring or early summer of
1980 (Smithsonian Institution, 1980).

Two smaller regions having superheated fumarole
activity occur in northwestern Unalaska Island. One is 4.8
km southeast of Makushin’s summit vent, and the other is
3.2 km to the south. Hot springs are found at these sites, as
well as near Summer Bay, 32 km east of Makushin.

Composition

The Pleistocene lavas are dominantly basalt and
basaltic andesite (figs. 62, 63) but include some andesite
and dacite (Nye, 1990, Drewes and others, 1961). Early
Holocene lavas have a wide compositional range and are
generally more silicic than the Pleistocene lavas. Late
Holocene lavas mark a return to more mafic compositions.

Older flows are 3 to 15 m thick. Flow breccias and
thin ash beds are the main pyroclastic deposits. Thicker,
massive pyroclastic deposits occur locally. Flow rocks are
commonly porphyritic with felted or fluidal groundmass
textures. Phenocrysts include plagioclase (most commonly
labradorite), augite, hypersthene, and rare olivine. Acces-
sories include opaques, apatite, zircon, and very rare
amphibole and cristobalite. A few small hypabyssal bodies
of basaltic, andesitic, and dacitic compositions intrude the
older Makushin volcanics.

Younger volcanics are cinder cones, volcanic mud
flows, and lava flows that retain much of their primary
morphology. Porphyritic, felted or fluidal textures are
dominant in flow rocks, and vugs and vesicles are com-
mon. Flow thickness are similar to those of the older
volcanics. Phenocrysts include sodic bytownite or labra-
dorite, augite, olivine, and in some samples hypersthene.
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Figure 62. Total alkalies-silica diagram of Makushin
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of oceanic affinity (those
located west of 165oW longitude). Discriminant lines and
field names (Le Bas and others, 1986) are explained on
Figure 2.

Figure 63. FeO/MgO-silica diagram of Makushin volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of oceanic affinity (those located west of
165oW longitude). Tholeiitic versus calc-alkaline
discriminant line from Miyashiro (1974).
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Form and structure

Bogoslof Island is the largest of a cluster of small, low
lying islands that comprise the emergent summit of a large
submarine stratovolcano that rises more than 1500 m
above the Bering Sea floor (Byers, 1959, plate 39). The
volcano appears to be a back-arc feature as it occurs well
behind the volcanic front of the main Aleutian arc. The
island has undergone dramatic changes in size and shape
during historical time, an evolution that has been unusually
well observed and recorded for such an isolated volcano.

The island is presently shaped like an irregular
isosceles triangle about 2.0 km long and 0.75 km wide
covering an area of 0.75 km2 (fig. 64). Castle Rock, a
steep, twin-spired pinnacle along the southwest side of the
island is the eroded remnant of a dome extruded in 1796.
Vent agglomerate produced during the explosive phase of
that eruption lies in fault contact with the dome material
and is best exposed in the southeast part of the sea cliff
below Castle Rock.

A blanket of basaltic agglomerate and ash is plastered
against the steep north and east flanks of Castle Rock and
extends north and east as a broad terrace. This material is
interpreted by Byers (1959) to have been deposited
primarily during the 1926 eruption but may also be from
earlier Bogoslof eruptions. The tephra layer, along with a
basaltic dome extruded in early 1927, comprises most of
the area of the island, which is steadily being reduced by
marine erosion. The 1927 dome is a rounded knob more
than 40 m high and 305 m in diameter on the northwest
coast, and fronts an arcuate salt water lagoon to the east.
Cobble-boulder beaches fringe the island’s north and
southeast  shores and a sand beach extends along the
eastern margin.

NAME AND LOCATION

NAME: BOGOSLOF VOLCANO

SYNONYMS: BOGOSLOF ISLAND

TYPE: STRATOVOLCANO

LOCATION: BOGOSLOF ISLAND, 43 KM NORTH OF UMNAK

ISLAND AND ABOUT 312 KM WEST-SOUTHWEST

OF THE TIP OF THE ALASKA PENINSULA

LATITUDE, LONGITUDE: 53O56’N, 168O02’W

ELEVATION: 101 M (U.S. COAST AND GEODETIC SURVEY,

1947); 150 M (HARBIN, 1994)

USGS 1:250,000 QUADRANGLE: UMNAK

CAVW NUMBER: 1101-30

Figure 64. Generalized geologic map of Bogoslof island
modified from Byers, (1959).
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About 610 m northwest of Bogoslof lies Fire Island, a
tiny flat-topped stack resembling a lighthouse. The island
is the remnant of a dome extruded in 1883. Domes
produced during other episodes of Bogoslof volcanism
have been completely destroyed through subsequent
explosive eruption and marine erosion.

Volcanic activity
May 1796-1804 Jan. 1907-
Sept. 19 1806-1823 Sept. 1909-1910
Sept. 27, 1883 (1882?) - 1895 July 1926-1931 (?)
March 1, 1906-Jan. 1907 (?) Sept. 1951

July 1992

A small rocky prominence, called Ship Island or Ship
Rock, was observed in 1768 by Russian explorers at the
approximate site of Bogoslof Island; it disappeared
through marine erosion by the end of the 19th century and
little is known concerning its composition and origin
(Byers, 1959). An explosive eruption of debris in 1796,
followed by extrusion of viscous lava, built a second
island by 1804, about 0.6 km south of Ship Rock. The
second island was known successively as Ioann Bogoslof,
Old Bogoslof and Castle Rock. The vent agglomerate and
hornblende andesite of Castle Rock, exposed on the
southwest end of modern Bogoslof Island, represent early
and late products, respectively, of this eruption (Byers,
1959). Russian-American Company personnel on Umnak
Island reported three days of earthquakes and brilliant
flames during the creation of the Ioann Bogoslof, and
almost eight years elapsed before it had cooled sufficiently
to permit first-hand examination (Henning and others,
1976). In 1806, lava flowed from the summit north into the
sea creating new land and increasing the summit altitude.
This increase in size and altitude appears to have ended in
1823, when the dome had a pyramidal form at least 110 m
high (Byers, 1959).

In 1882, Unalaska residents noticed steam rising from
the ocean about 2 km north of Ship Rock (Byers, 1959).
On September 17, 1883, a volcanic dome was first
observed at this site, and one month later a violent eruption
deposited ash on the village of Unalaska, 96 km to the
east. The new island was called Grewingk or New
Bogoslof; its erosional remnant is now designated Fire
Island. In 1884, the cone (presumably the dome was
destroyed) had a diameter of about 1 km, a craggy profile,
and pinnacles that reached an altitude of about 150 m
(Byers, 1959). In May of that year, officers of the Revenue
Marine steamer Corwin examined the Bogoslof group.
They found Ship Rock, Old Bogoslof and New Bogoslof
connected into a single land mass by bars of volcanic
debris and sand-boulder beaches. Second Lieutenant J.C.
Cantwell observed 15 separate vents on the upper third of
New Bogoslof cone issuing jets of steam with great force
and regularity; thick sulfur deposits surrounded most of

the vents, and the temperature in a crack near the summit
was estimated to exceed 260oC. Great quantities of fine
ash coated the slopes, but little coarse ejecta or flow lava
was encountered (Henning and others, 1976). In 1895,
New Bogoslof was still steaming vigorously, and was a
flat-topped structure about 90 m high, separated by several
hundred meters of open water from Old Bogoslof. By
1897 New Bogoslof had cooled (Byers, 1959).

In 1906, a dome bearing a broken spire at its summit
appeared midway between Old and New Bogoslof. This
structure, called Metcalf Cone, exploded in late 1906 or
early 1907, destroying its southern extent, but soon
thereafter another dome emerged, joining Metcalf Cone
and Old Bogoslof (Byers, 1959). This dome, McCulloch
Peak, was subsequently obliterated in a violent explosion
on September 1, l907  that showered Unalaska village with
0.5 cm of ash and mantled the remaining Bogoslof islands
with debris. Yet another conical islet, Tahoma Peak, was
formed during the winter of 1909-1910 in the bay created
by the destruction of McCulloch Peak. Explosions in
September of 1910 produced a deep crater at its summit
(Byers, 1959); this was apparently the first documented
crater in a Bogoslof dome (Jaggar, 1930).

By 1922 the last vestiges of Metcalf Cone and
Tahoma Peak had been removed through continued
explosions, collapse, and marine erosion (Byers, 1959).
New Bogoslof (now called Fire Island by the U.S. Coast
and Geodetic Survey) was reduced to a small islet, and Old
Bogoslof (Castle Rock) to two rocky horns. Renewed
submarine explosions between the two islands in 1926
produced another conical dome by early 1927. A tephra
ring, located about 3 m above high tide, surrounded the
new dome and connected it to Fire Island and Castle Rock,
thus forming a single elongate island. By July, 1927, the
circular dome was 60 m high and 300 m across and was
circled by a shallow lagoon of warm water. On October
31, 1931, the dome was still incandescent, and floating
pumice was observed south of the island (Byers, 1959, p.
361). By 1935 an open water strait again separated Fire
Island from the larger southern island; the southern island
was then officially called Bogoslof and comprised Castle
Rock, the pyroclastics produced in 1926, and the dome
formed in 1927. A possible submarine eruption or land-
slide occurred in September, 1951 when a vessel traversed
3 km of “muddy water” adjacent to Bogoslof; no further
volcanism has been reported (Byers, 1959).

The most recent activity occurred in July 1992 when
steam and ash plumes were reported rising up to 8 km
above the main island (Smithsonian Institution, 1992).
U.S. Coast Guard observations and photography on July
24 confirmed that a new 100-m-high lava dome had been

continued
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constructed on the north tip of the island adjacent to the
remnant 1927 lava dome. Harbin (1994) reports this dome
to be about 150 m high, 150 m x 275 m in diameter, and
composed of hornblende basaltic andesite. Eruptive
activity had subsided by late July, 1992; several active
fumaroles with temperatures as high as 165o were found on
the dome in 1994 (Harbin, 1994).

Composition

Considerable detailed petrographic information is
available for many phases of Bogoslof’s eruptive history.
Vent agglomerate of the 1796 eruption contains abundant
angular fragments of limonite-stained hornblende-bearing
andesitic porphyry (figs. 65, 66) in a grayish matrix of ash
(Byers, 1959). The porphyry fragments resemble the
eroded remnant of the 1796 lava dome of Castle Rock
(Byers, 1959; Arculus and others, 1977).

The 1883 Fire Island dome is composed of nepheline-
normative hornblende basalt (Arculus and others, 1977).
Ash that fell at Unalaska village during the 1883 eruption
has a slightly higher silica content than that of the lava
flows (Byers, 1959).

Basaltic ash and agglomerate produced in 1926
comprise almost 3 m of section at the north end of
Bogoslof Island. A sample examined by Arculus and others
(1977) contains about 10% hornblende phenocrysts, zoned
plagioclase (bytownite to andesine), calcic augite, and
scattered xenoliths of hornblende gabbro. Lava samples
from fragments in the agglomerate and from the 1927
dome consists of hornblende phenocrysts and inconspicu-
ous phenocrysts of plagioclase and clinopyroxene; the
groundmass of both rock types is microlitic plagioclase,
clinopyroxene, opaque oxides and glass (Byers, 1959). The
dome lava differs from the tephra in that it has more
altered amphiboles and additional groundmass phase of
anorthoclase(?). As pointed out by Byers (1961), Bogoslof
lava flows erupted from 1796 to 1927 are progressively
less siliceous.

No petrographic information is available for the
constituents of Ship Rock, Metcalf Cone, McCulloch Peak
or Tahoma Peak.

Bogoslof lava flows are more alkalic and more SiO
2
-

undersaturated than lava flows on adjacent Umnak Island
(Byers, 1961, p. 104-105). Amphibole-bearing basalts are
rare in island arcs, and the absence of olivine and abun-
dance of amphibole in basalts is unusual (Arculus and
others, 1977). Based mainly on isotopic ratios, Arculus and
others (1977) suggest that the Bogoslof eruptions of 1796
and 1926-27, though separated by geologically very short
time intervals, were associated with genetically separate
magmas and are not directly related by simple fractional
crystallization.

Figure 65. Total alkalies-silica diagram of Bogoslof
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of oceanic affinity (those
located west of 165oW longitude). Discriminant lines and
field names (Le Bas and others, 1986) are explained on
Figure 2.

Figure 66. FeO/MgO-silica diagram of Bogoslof volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of oceanic affinity (those located west of
165oW longitude). Tholeiitic versus calc-alkaline
discriminant line from Miyashiro (1974).
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Form and structure

Okmok Volcano occupies most of
northeastern Umnak Island (fig. 67).
The volcano, built on a base of
Tertiary volcanic rocks, consists of
three rock series:  older flows and
pyroclastic beds of a pre-caldera
shield complex; pyroclastic deposits
of two major caldera-forming
eruptions; and a post-caldera field of
small cones and lava flows that
includes historically active vents
within the caldera (Byers, 1959).

Construction of the pre-caldera
volcano began in late Tertiary or early
Quaternary time. Two whole-rock K-
Ar analyses of a sample of basaltic
lava are 1.7 ± .2 and 2.1 ± .2 m.y.
(Bingham and Stone, 1973). Basaltic
flows and pyroclastics compose most
of the older rocks (unit Qbm, fig. 67);
flows are more voluminous than
pyroclastic deposits (see Byers, 1959,
plate 41). Vent agglomerate is
exposed in the walls of the younger
caldera and tuffs and tuff-breccias
occur further down the flanks. Flows
and pyroclastic beds dip radially from
the caldera at less than 5o in most
sectors, except for local steepening
and reversal of dips at former vents.
Such radial dips suggest that the older
complex was a central volcano with
parasitic vents. Domes and plugs of
andesitic and rhyolitic composition and basaltic lava flows
(Byers, 1959, p. 312) mark minor vents that were active

NAME AND LOCATION

NAME: OKMOK VOLCANO

SYNONYMS: OKMOK CALDERA

TYPE: CENTRAL SHIELD COMPLEX WITH NESTED

CALDERA

LOCATION: UMNAK ISLAND, IN THE EASTERN ALEUTIAN

ISLANDS ABOUT 340 KM WEST-SOUTHWEST OF

THE TIP OF THE ALASKA PENINSULA

LATITUDE, LONGITUDE: 53O24’N, 168O10’W

ELEVATION: 1073 M

USGS 1:250,000 QUADRANGLE: UMNAK

CAVW NUMBER: 1102-29
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Figure 67. Generalized geologic map of Okmok caldera
and vicinity after Byers (1959).
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before caldera formation; these rocks are only slightly
modified by erosion and are presumably early post-glacial
in age.

Catastrophic pyroclastic eruptions resulted in the
formation of 2 overlapping calderas (Byers, 1959, p. 274).
The deposits, referred to as the Okmok Volcanics (Byers,
1959, p. 314), are mainly thick, non-sorted agglomerate at
the caldera rim overlain by ash-flow tuffs, and airfall ash
and pumice that cover the flanks of the volcano to the
shoreline (unit Qov, fig. 58). Two arcuate ridges located
about 1.5 km north and east of the main topographic basin
are the remnants of the older caldera, which formed about
8200 years ago (Black, 1975). The topographic basin of
the younger caldera is about 9.5 km in diameter; the
maximum elevation of the rim is about 1070 m and the
mean elevation of the floor, exclusive of areas underlain
by post-caldera volcanic rocks, is about 370 m. The
occurrence of 2 major ash-flow sheets, separated by a
basalt flow and an erosional unconformity, supports the
two caldera-forming eruptions  (Miller and Smith, 1975).
Miller and Smith (1987) have reported a maximum 14C age
of 2400 ± 200 yr for the second and younger caldera-
forming eruption.

Numerous small flows, plugs, and cinder cones on the
flanks of Okmok Volcano are interbedded with or overlie
the upper parts of the Okmok Volcanics (unit Qyv, fig. 58).
Within the caldera, the oldest post-caldera deposits are
brecciated pillow lavas and pyroclastic rocks that were
deposited in a caldera lake. The lake attained a maximum
depth of about 150 m and the upper surface reached an
elevation of about 475 m, at which point it overtopped the
low point of the caldera rim. A small shallow lake located
near the outlet of the caldera is all that remains today.
Three dissected tuff cones may have been produced by
eruptions beneath the former caldera lake. Other cinder
cones occur atop pillow lavas; such cones apparently
breached the surface of the former lake. Cinder cones and
associated lava flows that are younger than the caldera
lake are identified by structures and textures characteristic
of subaerial eruption. The documented eruption of 1945
occurred at a cinder cone near the southwest caldera wall
(Byers, 1959; Robinson, 1948); this cone may have been
the site of all historical activity of Okmok volcano. Hot
springs and fumaroles occur both within Okmok caldera
and at Hot Springs Cove, 20 km to the southwest.

Volcanic activity
1805 June 1943
Mar 1, 1817 June-Dec., 1945

       1824-30 Aug., 1958
1878 Oct., 1960
1899 March 24, 1981
March 21-May 13,1931 July 8, 1983
1936 Nov. 1986-Feb. 1988
1938     Feb. 11, 1997-April 1, 1997

Several major eruptions and a number of minor events
have occurred in Okmok caldera in historic time. Many of
these episodes were originally ascribed to Tulik Volcano,
3 km southeast of Okmok but this deeply glaciated peak
almost certainly has not erupted in the last 200 years
(Coats, 1950). Early records of eruptive activity at Okmok
are sketchy. Several vents on the caldera floor have
probably been involved. Major explosive eruptions
occurred in 1817 and 1899 (Coats, 1950); the former
deposited large quantities of coarse ejecta to the north
along Cape Tanak and buried the Aleut village situated
there (see Dall, 1870). Petroff (1884, citing Grewingk,
1850) refers to a “flow of ashes” during the 1817 eruption.
Formation of a new crater accompanied by earthquakes
and a tsunami reportedly occurred in 1878 (Hantke, 1951).
Less violent activity over the past 200 years probably
produced lava flows (Byers, 1959) such as during erup-
tions in the 1820’s, 1931, 1938, and 1945.

The course of the 1945 eruption is well documented
(Robinson, 1948; Wilcox, 1959). On June 1, a sharp
earthquake was felt at Fort Glenn army base, 16 km east of
Okmok. The caldera itself was hidden by persistent low
clouds until June 4, when pilots reported black ash rising
to 3000 m near the southern rim. Observations on June 10
revealed ash and lava bombs up to 1 m long being ejected
from a small cinder cone near the southwest edge of the
caldera floor. A lava tongue 12 m thick issued from the
cone’s base at a rate of 0.15 m/s. This flow followed a
circular path, undermining a large ice mass in the southern
part of the caldera; it eventually extended about 6.5 km
during a month of intermittent activity. Air-borne ash was
carried southeast and deposited on the ice of the caldera
floor to a depth of 1 m; several centimeters of ash col-
lected on and immediately outside the caldera rim, and
light traces were observed as far as 14.5 km from the
active vent.

By late July, lava effusion had ceased and the eruption
column was comprised principally of steam containing
only minor amounts of ash. A brief resurgence of activity
in December produced light ash fall and a small lava flow
northeast of the cone; temperatures up to 1100oC were
measured in this flow soon after its eruption. Although
plans were made to evacuate Fort Glenn in early June,
such action proved unnecessary. Ash fall at the military
base was negligible and caused no significant damage to
machinery or facilities; lava was confined within the
caldera. The cone increased 30 m in height and developed
a broad central crater during the 1945 event.

Eruptions including lava fountaining were reported in
1958 and 1960 (Anchorage Daily News, August 16 and 19,
1958; Anchorage Times, August 15, 1958; October 17,
1960).
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A commercial pilot observed an eruption on March
24, 1981 from the cone of the 1945 eruption. The ash and
steam plume rose to about 5500 m altitude and drifted to
the northwest (Bulletin of Volcanic Eruptions, 1987).

On July 8, 1983 a small ash eruption was observed by
a local pilot and on satellite imagery (Newhall and
Dzurisin, 1988). A commercial pilot also reported a steam
and ash plume above a cinder cone (probably the 1945
cone) in the southwestern part of the caldera on November
18, 1986. Another small ash eruption occurred from the
same cone on January 5, 1987 about 13 hours after a
shallow, magnitude 6.6 (Ms) earthquake struck 130 km
south of Okmok. A small pyroclastic flow was produced
on the southeast flank of the cone and ash emission from
the cone continued intermittently from January 1987 to
February 1988 (Smithsonian Institution, 1983, 1986, 1987,
1988).

The most recent eruption at Okmok began on or about
February 11, 1997 when a steam and possible ash plume
was reported by pilots. An eruption from Cone A (Byers,
1959), located on the caldera floor near the south rim (fig.
67) and last active in 1945, was verified by additional pilot
reports and satellite imagery. By February 13, the intrac-
aldera cone was in a state of moderate strombolian
eruption with a dark ash plume rising from the caldera and
a lava flow extending from the cone. The eruption pro-
duced lava fountains, multiple spatter-fed and effusive lava
flows that nearly crossed the caldera floor. Frequent
explosive events sent ash to 16,000 ft ASL and at least
once to a reported 30,000 ft ASL during the first two
months of the eruption. Satellite imagery and reports from
pilots and ground observers indicate that the main phase of
the eruption continued sporadically through early April
although steam emissions and occasional minor ash bursts
continued for several more months. The exact end of
eruptive activity is uncertain because of the remote
location and poor weather frequently obscuring visibility.

Composition

Flows of the pre-caldera volcano are mainly basalts;
some smaller flows are more silicic (figs, 68, 69). The
basalt is both aphyric and porphyritic. Phenocrysts include
olivine, augite, and plagioclase, with or without opaque
phases. Byers (1959; 1961) and Nye and Reid (1986)
present analyses of pre-caldera basalts, with a range of
SiO

2
 content from 46.3% to 52.3%. Rhyolite, in the form

of alternating bands of dense black obsidian and light grey
felsite, occurs as an inferred dome in a radial fracture near
the 8200 yr caldera rim. The rhyolite is presumably
younger than most pre-caldera basaltic rocks, and is
covered by Okmok volcanics. The youngest pre-caldera
rocks are a sequence of aphyric basaltic flows, exposed
only in the north wall of the caldera, with a total exposed
thickness of 150 m.

Figure 68. Total alkalies-silica diagram of Okmok volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of oceanic affinity (those located west of
165oW longitude). Discriminant lines and field names (Le
Bas and others, 1986) are explained on Figure 2.

Figure 69. FeO/MgO-silica diagram of Okmok volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of oceanic affinity (those located west of
165oW longitude). Tholeiitic versus calc-alkaline
discriminant line from Miyashiro (1974).

Four analyses of the Okmok volcanics range from
54.4% to 65.5% SiO

2
 (Byers, 1959). Two samples from the

lower, agglomeratic part of the Okmok volcanics are
distinctly lower in silica content (54.4% and 57.4%) than
are two samples from the upper, pyroclastic-rich portion
(63.8% and 67.6%).

Post-caldera volcanic rocks within Okmok Caldera are
mainly of basaltic composition.
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Form and structure

Mount Vsevidof is a symmetrical stratovol-
cano near the southwest end of Umnak Island.
It is about 10 km wide at the base (fig. 70) and
steepens from 15o at 300 m altitude to about 30o

near the summit. A circular crater, 1.2 km in
diameter, occupies the summit. Glacial ice fills
the crater and extends down the north and east
flanks of the cone; some of these glacial
tongues have incised narrow canyons up to 120
m deep.

A chain of small cinder cones (unit Qc,
fig. 70) below altitude 1220 m parallels a rift on
the western flank (Byers, 1959). Young flows of
andesite and dacite (unit Qvf, fig. 70) were
extruded from this rift and from other vents on
north and south flanks of the cone. Pyroclastic
deposits, apparently products of a culminating
summit eruption, attain a thickness of more than
30 m at the crater but thin downslope.

The oldest Vsevidof flows (unit Qvba,
fig.70) are overlain by till of the last major
glaciation, but the bulk of the cone is believed
to be of post-glacial, i.e., Holocene, age. The
cone is locally underlain by hypersthene-
andesite lava flows and pyroclastic rocks of the
more deeply eroded Mount Recheshnoi. Lava
flows from both Recheshnoi and Vsevidof
unconformably overlie a basement of probable
early to middle Tertiary age including plutonic
rocks (unit Tdp, fig. 70) and altered sedimentary
and metamorphic rocks.

NAME AND LOCATION

NAME: VSEVIDOF VOLCANO

SYNONYMS: MOUNT VSEVIDOF

TYPE: STRATOVOLCANO

LOCATION: UMNAK ISLAND, WESTERNMOST OF THE FOX

ISLAND GROUP N THE EASTERN ALEUTIAN

ISLANDS, ABOUT 388 KM WEST SOUTHWEST OF

THE TIP OF THE ALASKA PENINSULA

LATITUDE, LONGITUDE: 53O08’N, 168O41’W

ELEVATION: 2149 M

USGS 1:250,000 QUADRANGLE: UMNAK

CAVW NUMBER: 1101-27

Figure 70. Generalized geologic map of Mount
Vsevidof volcano after Byers (1959).
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Volcanic activity
1784
May 30, 1790
1817
1830
1878
1880
March 11-12, 1957?

Several episodes of minor volcanism have been
attributed to Vsevidof during historical time (see Byers,
1959; Coats, 1950, Becker, 1898). “Smoke” was reported
above the cone in 1784, 1790, and 1880. Activity was
noted on the southwest end of Umnak Island in 1830
(Petroff, 1884, citing Grewingk, 1850). The uppermost
pyroclastic beds may have formed during one of these
early eruptions (Byers, 1959, p. 305). Recorded activity in
1878 may have been from a radial fissure eruption on the
west flank; this event may have produced the youngest
dacite flow, which extends west-southwest to Cape
Kigushimkada (Byers, 1959). Another phreatic eruption,
possibly from the west rift, occurred in March, 1957
(Byers, 1959, p. 305, citing article in Anchorage Times of
March 12, 1957). Earthquakes were felt throughout
southeast Umnak, and residents of Nikolski, the island’s
main village 24 km southwest of Vsevidof, reportedly
observed discharges of steam and volcanic ash. However,
in a subsequent article (Anchorage Times, March 15,
1957) a pilot reportedly observed no evidence of a
volcanic eruption.

Composition

Mount Vesvidof rocks are thoeliitic in character and
composed (figs. 71, 72) of an older sequence of basaltic
and andesitic lava flows, an intermediate sequence of
dacitic pumice and andesitic scoria, and a younger series
of more silicic flows of which one may have been erupted
during historical time (Byers, 1961, p. 97). The older flows
contain scarce phenocrysts (total 2 to 3%) of zoned
plagioclase, euhedral olivine and augite in a groundmass
of subparallel plagioclase microlites (Byers, 1959, p. 306).

The younger more silicic flows contain up to 5% (by
volume) more phenocrysts than the older lava flows
(Byers, 1959). Phenocrysts consist of hypersthene augite
and plagioclase and the groundmass tends to have more
orthoclase than that of the older flows.

Two distinct pyroclastic beds of the intermediate
series may have formed in a culminating summit eruption
that occurred no more than several thousand years ago
(Byers, 1959). The lowermost is a welded, greyish-orange
dacitic pumice bed; the lower bed grades upwards into a
layer of irregularly banded andesitic scoria with minor

Figure 71. Total alkalies-silica diagram of Vsevidof
volcanic rocks (solid circles) and other Aleutian arc
volcanic rocks (small dots) of oceanic affinity (those
located west of 165oW longitude). Discriminant lines and
field names (Le Bas and others, 1986) are explained on
Figure 2.

Figure 72. FeO/MgO-silica diagram of Vsevidof volcanic
rocks (solid circles) and other Aleutian arc volcanic rocks
(small dots) of oceanic affinity (those located west of
165oW longitude). Tholeiitic versus calc-alkaline
discriminant line from Miyashiro (1974).

clots of black andesitic glass. Both the pumice and scoria
beds contain 10 to 15% accessory blocks of andesite and
diorite.
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Form and structure

Kagamil volcano
occupies most of the southern
half of Kagamil Island, 55 km
west of Umnak Island in the
eastern Aleutian arc. The
volcano consists of two cones
and has an oval shape, 3.5 by
2 km in basal dimensions,
with the long axis trending
northwest-southeast (fig. 73).
The larger cone at the
southeastern end of the
volcano has an elevation of
893 m; the cone at the
northwestern end is about
610m high and appears to
have two small summit
craters. Hot springs and
fumaroles occur near the
southeastern shore of the
island (Sekora, 1973).

Both cones appear to be virtually undissected by
erosion, indicating a post-glacial age. The cones rise from
a more gently sloping surface with mean elevation of
about 200 m.

Volcanic activity

December, 1929

Historical reports of volcanism of the island are
meager. Veniaminov (1840) stated that Kagamil “for-
merly” flamed and smoked and solfataric activity was
reported in the 1800’s on Kagamil Island (Waring, 1965).

NAME AND LOCATION

NAME: KAGAMIL VOLCANO

SYNONYMS: KAGAMIL ISLAND

TYPE: STRATOVOLCANO

LOCATION: KAGAMIL ISLAND, NORTHEASTERNMOST OF THE

ISLANDS OF THE FOUR MOUNTAINS GROUP;

467 KM WEST-SOUTHWEST OF THE TIP OF THE

ALASKA PENINSULA

LATITUDE, LONGITUDE: 52O58’N, 169O43’W

ELEVATION: 893 M

USGS 1:250,000 QUADRANGLE: SAMALGA ISLAND

CAVW NUMBER: 1101-26

Coats (1950) mentioned only a single period of activity—
in December, 1929—but gives little information on the
eruptive pattern or products of this event. Murie (1959)
noted that “noisy steam jets issued from a rocky bluff and
rumblings could be heard under the boulder beach” during
a biological reconnaissance of Kagamil conducted in 1937.

Composition

No information is available concerning the composi-
tion of Kagamil Volcano. Presumably it consists of
intercalated lava flows and pyroclastics of basaltic and/or
andesitic composition like other cones in the eastern
Aleutian arc.

Figure 73. Topographic map of Kagamil volcano.
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Form and structure

Mt. Cleveland is a stratovol-
cano that comprises the entire
western half of Chuginadak Island,
40 km west of Umnak (fig. 74).
Distinctively conical and sym-
metrical in form, Cleveland is
about 8.5 km in diameter and is
joined to the rugged, though lower,
eastern half of the island by a low,
narrow strip of land (fig. 74).
Sekora (1973, p. 36) reports that
this strip is dotted with “lava flow,
cinder and ash patches, and
conical hills.”

Although it is the tallest
member of the Four Mountains
group, Mt. Cleveland is reported to
lose snow more rapidly than
neighboring peaks presumably
from anomalous heat generation
(Sekora, 1973, p. 27). Hot springs
were noted at the base of a volcano
on Chuginagak Island in the
1800’s (Waring, 1965).

Like many other Aleutian
volcanoes, the lower flanks of Mt. Cleveland up to about
the 300 m elevation are more irregular and dissected than
the upper flanks. The cones on the eastern half of
Chuginadak Island are dissected by broad valleys presum-
ably eroded in part by glaciers; in contrast, the upper cone
of Mt. Cleveland is virtually undissected.

NAME AND LOCATION

NAME: CLEVELAND VOLCANO

SYNONYMS: MT. CLEVELAND

TYPE: STRATOVOLCANO

LOCATION: CHUGINADAK ISLAND, EAST CENTRAL PART OF

ALEUTIAN ARC IN THE ISLANDS OF THE FOUR

MOUNTAINS, 490 KM WEST OF THE TIP OF THE

ALASKAN PENINSULA.

LATITUDE, LONGITUDE: 52O49’N, 169O57’W

ELEVATION: 1730 M

USGS 1:250,000 QUADRANGLE: SAMALGA ISLAND

CAVW NUMBER: 1101-24

Figure 74. Topographic map of Mt. Cleveland and other
volcanoes of the Islands of the Four Mountains.
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Volcanic activity
1893
1897
1929(?)
Jan., 1932
1938
June 10-12, 1944
Nov. - Dec., 1951(?)
1975(?)
April 28 - July, 1986
June - August, 1987
May 25, 1994

The Islands of the Four Mountains area are remote
and uninhabited; consequently, information exists on only
three—1932, 1944, and 1953—of the eight reported
episodes of eruptive activity before 1982 (Coats, 1950;
Powers, 1958; Simkin and others, 1981; Smithsonian
Institution, 1986, no. 12). It is possible that several late
18th and 19th century eruptions attributed to Carlisle
Volcano should in fact be ascribed to Cleveland (Coats,
1950).

The 1932 eruption, which began in January and
proceeded for an indeterminate length of time, was
explosive in nature.

The 1944 eruption was characterized by two days of
Vulcanian explosive activity from the central crater, which
produced lava flows as well as tephra (Simkin and others,
1981). Severe earthquakes were felt throughout the
episode. Clouds of steam and ash rose to 6000 m and lava
flows extended 5 km from the central crater. Boulders “as
big as automobiles” were ejected across the island and for
a considerable distance into the surrounding ocean
(Alaskan Sportsman, 1944; Freiday, 1945). This eruption
of Mt. Cleveland has the infamous distinction of having
resulted in the only reported historical fatality attributable
to volcanic activity in Alaska. A small detachment of the
Eleventh Army Air Force was stationed on Chuginadak
Island and one soldier who apparently advanced too close
to the active vent during a reconnaissance investigation
was killed (Smithsonian Institution, 1985); the soldier was
possibly killed by a mudslide (Lowney, 1946). Army
personnel and equipment were evacuated from the island
and the outpost was abandoned for the duration of the war
(Anchorage Daily Times, June 26, 1944; Robinson, 1948).

On June 25, 1953, a military observer reported dark
ash on the snow around the vent of Mt. Cleveland (report
on file at Geophysical Institution, University of Alaska,
Fairbanks).

An increase in commercial air and sea traffic subse-
quent to 1980 has resulted in more frequent reports of
activity on Mt. Cleveland. Fairly continuous fumarolic

activity has occurred since 1982 (Smithsonian Institution,
1985). In May through July of 1986 minor ash, steam, and
incandescent zones in the summit crater were reported
(Smithsonian Institution, 1986, nos. 4, 6).

Activity during June - August of 1987 included ash
and steam emission, minor lava flows, and a short interval
of active lava fountaining from the summit crater vent; an
incandescent feature was observed in the summit crater.
On August 28, 1987, a large eruption of Mt. Cleveland was
recorded by remote sensing and satellite imagery. A
sustained rumbling was audible to a ground party on
Kagamil Island, 25 km to the northeast, however, overcast
conditions prevented direct observation.  An approximate
10-km-high plume, elongated in a west-northwest direc-
tion, was recognized on satellite images (Smithsonian
Institution, no. 6, 1987; no. 7, 1987; no. 8, 1987). Pilot
reports received by the Alaska Volcano Observatory
indicate that on May 25, 1994, an explosive event sent a
short-lived ash plume to ~10.5 km altitude.

Composition

No information is available.


