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1 meter = 3.281 feet
1 liter = 0.2642 gallon

1 milligram/liter = 1 part per million

°C = 5/9 (°F - 32)
°F = 9/5 °C + 32

- State land (patented or approved)

Native land (patented or approved)
Military land

Wilderness land

National park, monument, wildlife refuge, and forest;

not classified as wilderness

Federal land managed byBureau of Land Management;
may include selections by state or natives

(Above classifications may include private land)

--  No data
Surface temperature (°C)\ Convective heat discharge
(spring), '(fumarole) 99° fg7° 0.1 bay Speing Hows (M)
| GEOLOGY?
2 553 | 169=\ ,'+*..<4 Quaternary volcanic rocks
Total dissolved solids (mg/l) Mean reservoir temperature (°C)

Jurassic to Tertiary plutonic rocks

Quaternary caldera (numbered; see table 2)

Quaternary volcanoe (most are numbered; see table 2)

Quaternary vent (unnumbered)

!Geothermal gradient data from Katzenstein and Whelan (1985), Republic Geothermal, Inc. (1983, 1984, 1985) and Tumer and others (1980).
2From Beikman (1974a, 1974b, 1975, 1980), Burk (1965), and Luedke and Smith (1986).

14, HOT SPRINGS COVE

94° I 0.8
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Lat 53°14'41" N., long 168°21'39" W., Umnak

1:250,000 Quadrangle, sec. 19, T.80S.,R. 132 W.,

54° —

Seward Meridian. Thermal springs emerge from
beach sands at low tide at the western end of Hot
Springs Cove and in a glaciated valley 1 km inland.
The inland springs emit slightly saline water ranging
in temperature from 32° to 94°C from pools in valley
alluvium or from bedrock fissures (Motyka and oth-
ers, 1981). A 35-km-long road, washed out in
places, connects nearby Stepanof Cove with an
airstrip at Fort Glenn, an abandoned World War Il
airbase. Lands near the thermal site have been
selected by the St. George Village Association and
the Aleutian-Pribilof Native Association under terms
of the Alaska Native Land Claims Settlement Act.

Bedrock exposed in the valley walls adjacent to
the springs consists of late Tertiary central Umnak
volcanic rocks overlain by Quaternary andesitic
flows of Mount Recheshnoi (Byers, 1959). These
volcanic rocks overlie a basement complex of mid-
Tertiary plutonic and low-grade metamorphic rocks
that crop out along the coast. Okmok caldera is
located 20 km northeast of the site. A Holocene
cinder cone is located across Hot Springs Cove at
Cinder Point.

13. GEYSER BIGHT

104°,125° | 16.7

1766 | 217

Lat 53°12'51" N., long 168°27'36" W., Umnak
1:250,000 Quadrangle, secs. 29, 30, 32, 33, and 34,
T.80S.,R.133W.,andsec.9, T.818S.,R. 133 W,,

Seward Meridian. The Geyser Bight geothermal
area, located on Umnak Island, contains one of the
hottest and most extensive areas of geothermal
activity in Alaska. Six zones of thermal springs and
two fumarole fields lie along upper Geyser Creek
and its headwaters. A third fumarole field, with a
superheated vent (>125°C), is located on the east
flank of Mount Recheshnoi (elevation 450 m). Geyser
Bight is the only area in Alaska where geyser activity
has been documented: five springs were observed
to geyser in 1988. Deposition of opaline silica is
occurring in the outflow channels of many of the
thermal springs. Convective heat discharged by

spring flow was conservatively estimated at 16.7
MW in 1988 (Nye and others, 1992; Motyka and
others, 1993). Area lands have been selected by
local native corporations under terms of the Alaska
Native Land Claims Settiement Act and by the state
of Alaska under terms of the Statehood Act. The
nearest village is Nikolski, 40 km to the southwest.

Dioritic and monzonitic plutonic rocks that crop
out along the walls of Geyser Creek valley probably
host part of the hydrothermal system. A rhyolitic
hypabyssal intrusion may be present beneath the
geothermal area (Motyka and others, 1993). Heat
for the geothermal system is probably derived from
nearby Mount Rechesnoi, an andesitic stratovol-
cano. Several small rhyolite bodies crop out in an
east-west-trending zone on the lower east flank of
Mount Recheshnoi. Recheshnoi was last active in
Holocene time, but Vsevidof (20 km to southwest
had a phreatic fissure eruption in 1957 (Simkin and
others, 1981).

Although Geyser Bight geothermal area is re-

mote and undeveloped, its accessibility from the sea
and its large accessible resource base of thermal
energy, (estimated at 7.8 x 10'"® J) may make this
area an economically attractive source of power in
the future.

Geology by Nye and others (1992)

15. PARTOV COVE

84° | 1.1

2194 | 145°

Lat 53°13'42" N., long 168°18'30" W., Umnak
1:250,000 Quadrangle,sec.21,T.80S.,R. 132 W,,
Seward Meridian. A series of slightly saline thermal
springs and seeps, ranging in temperature from 45°
to 84°C, emerge from alluvium along the north bank
of an unnamed stream, about 1 km from the Pacific
coast. These springs lie 6 km southeast of Hot
Springs Cove. Chemical similarities between Partov
Cove and Hot Spring Cove thermal waters suggest
they have a common source. Lands in the area
have been selected by the St. George Village
Association and the Aleutian-Pribilof Native Asso-
ciation under terms of the Alaska Native Land
Claims Settlement Act.

Geology in the area is similar to that of Hot
Springs Cove: central Umnak volcanic rocks bounded
above by Recheshnoi volcanic rocks and below by
Tertiary plutons.
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10. SEGUAM

Lat 52°18" N., long 172°28' W., Seguam
1:250,000 Quadrangle, sec. 10, T.91S.,R. 164 W,
Seward Meridian. Based on 19th-century Russian
information, Waring (1917) reported hot springs and
mud pots on Seguam Island, 100 km northeast of
Atka Island. In 1987, a thermally active zone was
observed south of Pyre Peak (Myers, 1990). Seguam
is classified as wilderness in the Aleutian Island

National Wildlife Refuge.

|

Seguam Island consists of two Quaternary
calderas. Historic activity has occurred only at Pyre
Peak, which is centered in the westernmost caldera
(Myers, 1990). In 1977, Pyre Peak erupted lavas
along a 2.5-km-long fissure (Simkin and others,
1981). Basaltic aa lavas found on the west side of
the island are associated with Pyre Peak which last
produced basasltic lavas in 1993. Holocene
rhyodacite flows are from the eas19T caldera.

Lat52°50" N., long 169°52' W., Samalga Island
1:250,000 Quadrangle, sec. 9, T.85S., R. 144 W,
Seward Meridian. Chuginadak Island is located in
the Islands of Four Mountains, 55 km west-south-
west of Nikolski Village on Umnak Island. Waring
(1917), based on earlier Russian accounts, listed a
hot spring at the base of a volcano, but its existence
has not been substantiated. The island is classified
as wilderness in the Aleutian Islands National Wild-
life Refuge.

Chuginadak Island consists of two east-west-
aligned Quaternary volcanoes (Beikman, 1980).
Mount Cleveland, the western stratovolcano, is one
of the most active volcanoes in the Aleutian chain. It
last erupted in 1987 (Myers, 1990).

Lat 54°08'55" N., long 164°51'43" W., Unimak
1:250,000 Quadrangle, sec. 32, T.70S.,R. 112 W,;
sec. 5 T.718S., R. 112 W., Seward Meridian. Five
groups of thermal springs, with temperature ranges
from 50° to 84°C, are located in lower Hot Springs
Bay valley. The springs emanate along Hot Springs
Creek in a 1.5-km-long zone at the base of the west
valley wall. Springs emerge from pools in valley
alluvium, from fissures in hydrothermally cemented
stream bank sediments, and from beach sands.
Thermal waters also discharge directly into Hot
Springs Creek. Akutan Harbor is 4 km southeast
and Akutan Volcano is 8 km west. All lands in the

31. COLD BAY
50 | 21
2601 | 1220

Lat 55°13'18" N., long 162°24'42" W., Cold
Bay 1:250,000 Quadrangle, sec. 24, T. 57 S.,
R. 87 W., Seward Meridian. More than 14 slightly
saline thermal springs emerge from pools or as
seeps along the south slope of a small moraine in
lowlands north of Mount Dutton, 7 km east of Cold

Bay. The nearest settlements are the villages of

Claims Settlement Act.

area have been selected by the Akutan Village
Corporation under terms of the Alaska Native Land

26. MOUNT FINCH

The glacially carved valley walls consist of L il
thick, poorly bedded volcanic debris flows. The !

29. KENMORE

43° | 0.2

Cold Bay, 18 km west, and King Cove, 20 km south.
Land around the thermal area is classified as
wilderness and is included in the Izembek National
Wildlife Refuge.

Bedrock exposures near the lowlands consist
of late Tertiary sandstones and conglomerates

Geology by Beikman (1975)

valley is floored by a Holocene volcanic debris flow
that appears to act as an impermeable cap over the
subsurface geothermal system. Geophysical sur-
veys indicate that depth to bedrock in lower Hot
Springs Bay valley is about 100 m (Wescott and
others, 1988).

24. AKUN STRAIT

43° | 0.04

Lat 54°40' N., long 164°22' W., Unimak
1:250,000 Quadrangle, sec. 6, T. 64 S., R. 100 W.,
Seward Meridian. A south-trending band of low-
temperature, sulfurous fumaroles is located on the
west flank of a composite volcano (“Mount Finch”)
located in the center of Fisher Caldera (Fournelle,
1991). Turquoise Lake (pH=2.1), which lies at the
base of Mount Finch, emits hydrogen sulfide gas.
Fisfler Caldera is classified as wilderness in the
Aleutian Islands National Wildlife Refuge.

Mount Finch is composed of low-alumina, por-

3196 | 66°

Lat 54°54'12" N., long 163°08'48" W, False
Pass 1:250,000 Quadrangle, sec. 8, T. 61 S,
R. 92 W., Seward Meridian. Slightly saline thermal
springs emerge in three small pools from beach
boulders at half-tide about 8 km south of False Pass
Hot Springs. The site is located on the Pacific side
of the southwestern Alaska Peninsula midway be-
tween Morzhovi Bay and |katan Bay. False Pass
Village is 18 km to west-southwest. Area lands have
been selected by the False Pass Native Corporation

>9800 m thick in places (Burk, 1965). The ridges
and slopes have been extensively modified by
glacial erosion.
glacial drift, alluvium, and tephra.

16. OKMOK CALDERA

Lat 53°24'20" N., long 168°11'00" W., Umnak
1:250,000 Quadrangle, sec. 29, T.78 S.,R. 131 W.,
Seward Meridian. Okmok, located on the northeast
end of Umnak Island, is a large shield volcano with
a 10-km-diam collapse caldera. Okmok Caldera
known Geothermal Resource Area includes the
calderan lands to the north. Fumarolic activity is
confined to the central vent and flanks of the south-
emmost of six intracaldera cones. This cone, which
occasionally emits plumes of steam and ash, was
the source of lava flows in 1945 and 1958 (Nye,
1990). Byers and Brannock (1949) reported hot
springs at the base of another intracaldera cone.
These springs are now beneath a lake that formed
when a lava flow dammed normal runoff in 1958.
Considerable bubbling was observed in the lake,
which has a temperature of 8°C. Okmok Caldera
has been selected by the St. George Village Asso-
ciation and the Aleutian-Pribilof Native Association
under terms of the Alaska Native Land Claims
Settlement Act.

Okmok, which was constructed during
Pleistocenetime, is composed of interbedded basaltic
and pyroclastic flows (Nye, 1990). Two Holocene
caldera-forming eruptions have occurred, the first
8250 yr B.P. (Black, 1975), and the second ~2400 yr
B.P. (Miller and Smith, 1987). Several parasitic
cinder cones lie on the flanks of the volcano (Byers,
1959).

\ GEYSER SPRINGS BASIN KNOWN

GEOTHERMAL RESOURCES AREA

The Geyser Springs Basin “Known Geother-
mal Resource Area” (KGRA), located on central
Umnak Island, is one of only three federally desig-
nated KGRAs in Alaska. The Geyser Springs Basin
KGRA encompasses the Geyser Bight geothermal
area and the Hot Springs Cove hot springs area.
Partov Cove hot springs emanate just outside the
east KGRA boundary. The KGRA lies between
Okmok, a massive shield volcano to the northeast,
and Mount Recheshnoi, a stratovolcano to the south-
west. The only inhabited part of the island is the
native village of Nikolski, located at the southwest
end of the island near a small, sheltered harbor on
the Bering coast.

22. AKUTAN FUMAROLES

92°,199° | --

1630 | 189°

Lat 54°08'49" N., long 165°54'28" W., Unimak
1:250,000 Quadrangle, sec. 1, T.70 S., R. 113 W,,
sec. 1, Seward Meridian. A thermal field consisting
of fumaroles, mildly steaming ground, and boiling
acid-sulfate springs covers an area of about 0.5 ha
near the head of Hot Springs Bay valley. The
fumaroles (elevation 390 m) emanate from a
cemented debris flow composed of rounded cobbles
and boulders. Akutan village lies 6 km to the east.
Lands in the area have been selected by the Akutan
Native Corporation under terms of the Alaska Native
Land Claims Settlement Act.

Akutan Volcano, 7 km west of the fumaroles,
contains a 2-km-diam Holocene caldera enclosing a
cinder cone and small lake. Akutan Volcano has
erupted more than 25 times since 1700, most re-
cently with an ash eruption in 1989. In 1978, the
volcano erupted an olivine-bearing, two-pyroxene
basalt lava that flowed down the north flank almost
to the coast. Several ash explosions have occurred
since with the most recent in 1992.

V36
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Lat 54°08'24" N., long 165°38'24" W., Unimak
1:250,000 Quadrangle, sec. 2, T.70S,, R. 111 W.,,
Seward Meridian. One major and several minor
seeps emanate at half tide on the east shore of a 0.5-
km-long unnamed islet adjacent to the southwest
coast of Akun Island and connected to it at low tides.
The Akutan village is 9 km west across Akun Strait,
which is shallow with a 12-knot tidal current. Land
on the islet has been selected by the Akutan Native
Corporation under terms of the Alaska Native Claims
Settlement Act.

The islet consists of consolidated, poorly
sorted, basaltic andesite volcanic rocks and clasts
cut by a 1.5-m-wide vertical basaltic dike that
trends N. 55° E. The southern part of adjacent
Akun Island consists of late Tertiary and Quater-
nary basalt and andesite flows and pyroclastic
debris (Byers and Barth, 1948). Mount Gilbert, a
Holocene andesitic stratovolcano, is 8 km north.

AKUTAN

This geothermal area lies about 6 km west of

phyritic lavas (Fournelle, 1991). Formed 9100 yr
B.P., Fisher is one of the largest calderas in the
Aleutians. It was last active in 1826 (Miller, 1990).

25. POGROMNI

Lat 54°40' N., long 164°42' W., Unimak
1:250,000 Quadrangle, T.64 S., R. 103 W., Seward
Meridian. Grewingk (1850) reported “hot marshes"
near Pogromni Volcano, which is located on the
southwest end of Unimak Island. Waring (1917)
referenced Grewingk and showed a hot spring
location near an unnamed stream that drains into
Cataract Cove onthe north side of Pogromni Volcano.
The site has not been verified. The area is classified
as wilderness in the Aleutian Islands National Wildlife
Refuge.

Progromni Volcano is a stratovolcano that ap-
pears to have formed within an older collapsed
caldera (Swanson, 1990). All analyzed lavas are
tholeiitic basalts. Pogromni lies north of Westdahl

Akutan village and Akutan Harbor, one of the few
protected, deep-water harbors in the Aleutians. Sur-
face expression of the resource consists of a series
of thermal springs and fumarole fields located in Hot
Springs Bay valley. Based on extensive geological,
geophysical, and geochemical surveys, the area is
estimated to have a high-temperature (~180° to
190°C) geothermal resource sufficient to meet the
heating and electrical energy needs of the Akutan
community (Motyka and Nye, 1988). The accessi-
bility and proximity of this resource to Akutan Harbor
and village make it one of the most attractive sites for
continued exploration and development.

Volcano, a broad shield volcano that last erupted in

1978 (Swanson, 1990).

19. UPPER GLACIER VALLEY

under terms of the Alaska Native Land Claims
Settlement Act.

Although the area is unmapped, bedrock is
probably late Tertiary to Quaternary volcanic flows,
sills, and dikes (Burk, 1965). Basaltic dikes, pillow
lavas, and columnar jointed flows crop out in nearby

beach cliffs.

27. SHISHALDIN

Lat 54°45'20" N., long 163°58'15" W., False
Pass 1:250,000 Quadrangle, sec. 2, T. 63 S,
R. 98 W., Seward Meridian. Historically, Shishaldin
Volcano on Unimak Island has had numerous his-
toric ash eruptions and usually has a plume of steam
rising from its summit. The 2,860-m-high volcano is
39 km southwest of False Pass village on land
classified as wilderness in the Aleutian Islands Na-
tional Wildlife Refuge.

Shishaldin is a post-glacial stratovolcano com-
posed predominantly of basaltic flows (Fournelle,
1990). Explosive activity generated lahars from the
summit crater in 1975. Mud flows and more explo-
sive activity continued intermittently until 1981
(Simkin and others, 1981). Ash was ejected during
the most recent eruption (1987).

97211520 | 3.9
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Lat53°50'48" N., long 166°53'00" W., Unalaska
F 1:250,00 Quadrangle, secs. 17 and 20, T.738S,,

R. 120 W, sec. 17, 20, Seward Meridian. Numerous

\ low-chloride thermal springs that are rich in sulfate
and bicarbonate emanate near the head of Glacier

Valley and a tributary valley at elevations of 500 to

650 m (Motyka, Moorman, and Poreda, 1983). Spring

temperatures range from 40°C to boiling-point.

Calcite is being deposited at several spring vents.

Several fumarole fields, including one with a 152°C

fumarole, lie upslope of the thermal springs. Ground

around the fumaroles has been intensively

hydrothermally altered. The thermal-spring waters,

which probably originate as meteoric waters

circulating in shallow fractures, are heated by steam

and gases from a vapor-dominated zone. An

exploratory thermal-gradient hole drilled near the

MAKUSHIN

The Makushin geothermal area is the largest
and most explored high-temperature geothermal
resource in the Aleutian arc. Surface manifestations
of the geothermal system include fumarole fields,
warm ground, zones of intense hydrothermal
alteration, bicarbonate-sulfate thermal springs, acid-
sulfate springs, mud pots, and sulfate-rich chloride
springs (Reeder, 1982a; Reeder, 1982b; Motyka,
Moorman, and Poreda, 1983). The largest thermal
fields lie at the heads of Glacier and Makushin
valleys and atthe summit of active Makushin Volcano.
A test well drilled near the head of Makushin
valley as part of a state-funded geothermal
exploration program produced 195°C water from a
depth of 590 m (Republic Geothermal Inc., 1983,
1984, and 1985; Motyka and others, 1988). Based
on the productivity of the test well, the resource is
thought to be capable of meeting the energy needs
of nearby Unalaska and Dutch Harbor. Battle
Mountain Gold Company purchased much of the
land at the head of Makushin valley from the
Ounalashka Native Corporation and leased the
geothermal resource to OESI Power Corporation
(formerly Ormat Energy, Inc.). OESI has submitted
plans tothe Alaska Energy Authority for development
of a 12-MW base-load geothermal power plant. [f
developed, Makushin Valley will be the first site in
Alaska to use geothermal energy for electric-power
production. A synopsis of some thermal zones that
comprise the Makushin geothermal area follows.

17. MAKUSHIN VOLCANO

A IS
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Lat53°53'15" N., long 166°55'00" W., Unalaska
1:250,00 Quadrangle, sec. 6, T. 73 S., R. 120 W.,
Seward Meridian. Makushin Volcano is a large,
glacier-clad stratovolcano located 27 km west of
Unalaska village. Fumarolic activity in the summit
caldera is confined to an active crater surrounded by
an intracaldera ice field. Maddren (1919) measured
a temperature of 150°C in one of several high-
pressure fumaroles and reported a 12-ha solfatara
field. High-pressure fumaroles still active in 1982
could be heard more than 2 km away, but ice and
toxic-gas hazards prevented sampling. Sulfur-
rimmed fumaroles in an adjacent ice-free ridge had
boiling-point temperatures. The lands in the area
have been selected by the Ounalashka Native Cor-
poration under terms of the Alaska Native Land
Claims Settlement Act.

The lowlands are mantled by

SANAK '\,  1SLANDS

28. FALSE PASS

62° | 0.85
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Lat 54°55'48" N., long 163°14'24" W., False
Pass 1:250,000 Quadrangle, sec. 2, T. 60 S.,
R.92 W., Seward Meridian. Hot springs, with a
combined flow of 225 Ipm, emerge in two shallow
poolsin gently sloping alluvial cover on the southwest
side of a broad, southeast-trending glaciated valley.
The springs are located near the end of the Alaska
Peninsula, 1 kminland from Hot Springs Bay and 16
km northeast of False Pass village on Unimak
Island. Lands containing the springs have been
selected by the False Pass Native Corporation under
terms of the Alaska Native Land Claims Settlement
Act. An easement exists for a trail from Hot Springs
Bay to the springs and land around the springs is
reserved for public use.

Although the area is unmapped, bedrock near
the spring site is probably composed of Quaternary
volcanic flows, including basalts, andesites, and
pyroclastics (Burk, 1965). Outcrops on the ridge
above the spring are weathered and slightly
chloritized andesitic flows. No active volcanoes lie
near the springs.

170° 168° 166° 164° 162°
[ | [ | | |
23. HOT SPRINGS BAY
EXPLANATION St. George 34. PAVLOF
\;\ + 84° | 6.2 & i
GEOTHERMAL SITES LAND STATUS . 37 ar l
St. George Island X 1077 l 180°

Lat 55°25'20" N., long 161°53'30" W., Port
Moller 1:250,000 Quadrangle, sec. 18, T. 55 S., R.
83 W., Seward Meridian. Fumarolic activity is fre-

uently observed near the active summit of 2,700 m

Nelson Lagoon - ‘G
P Refuge.

-

igh Mount Pavlof. Paviof is 39 km north-norlhea_sl
of Belkofskiin the Alaska Peninsula National Wildlife

Mount Pavlof is the easternmost and highest of

! six stratovolcanoes that trend northeast in a 20-km-

32. EMMONS LAKE

65° | 23
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Lat55°20'00" N., long 162°08'24" W., Cold Bay
1:250,000 Quadrangle, sec. 16, T. 56 S., R. 84 W.,
Seward Meridian. Two clusters of hot springs (com-
bined discharge 600 Ipm) emerge from colluvium
near the northwest corner of Emmons Lake. The
springs are located at the base of a steep valley wall
near an outwash delta at the head of the lake.
Belkofski village lies 28 km south. Emmons Lake
occupies the bottom of a crescent-shaped basin that
is partially dammed by a lava flow from nearby
Mount Hague. The site lies 14 km north of Volcano
Bay and is part of the Alaska Peninsula National
Wildlife Refuge.

Emmons Lake lies in the southwest corner of
Emmons Caldera, one of the largest (10 km by 20
km) calderas in the Aleutian arc. The caldera was
formed by at least two large, late Quaternary
eruptions (Miller, 1990). Two intracaldera
stratocones, Mount Emmons and Mount Hague,
are the sources of a series of basaltic Holocene
flows that reach as far as the shores of Emmons
Lake. The walls of the caldera consist of the
Pliocene to Pleistocene Dushkin Basalt, which in
places is >650 m (Kennedy and Waldron, 1955).

30. EGG ISLAND

51° | 0.6

7558 l 84°

long arc between Belkofski Bay and Paviof Bay. All
eight cinder cones in the Pavlof area have erupted
basaltic lavas in Holocene time (Kennedy and
Waldron, 1955). Mount Pavlof, which was con-
structed in Quaternary and possibly late Tertiary
y ““\‘ 3 time, is one of the most active volcanoes in the
8%~ aloutian arc, with 41 eruptions since 1790. The
SN volcano produced lavas in 1987 and ash in 1988.

33. HAGUE

Lat 55°22'05" N., long 161°57'30" W., Port
Moller 1:250,000 Quadrangle, sec. 3, T. 56 S.,
R. 83 W., Seward Meridian. Six large and numer-
ous smaller fumaroles occur in a steep gully on the
southeast side of Mount Hague (elevation 1,050 to
1,250 m) (Kennedy and Waldron, 1955). Strong
sulfur gases prevented access to the fumarole field.
Vents are marked by 1-m-diam sulfur cones.
Belkofski is 34 km to the south-southwest, and
Mount Pavlof is 8 km northeast. The area is in the
Alaska Peninsula National Wildlife Refuge.

Mount Hague is a 1,460-m-high, twin-peaked
stratovolcano composed of basalt and andesite. It
is located in the eastern half of Emmons Caldera.
Mount Hague has erupted several lava flows within
the last few hundred years.

Lat 54°56'06" N., long 162°54'36" W., False
Pass D-3 1:63,360 Quadrangle, sec. 18, T.61 S., R.
90 W., sec. 18, Seward Meridian. Egg Island is
located 1 km from the mouth of Morzhovi Bay on the
Pacific side of the Alaska Peninsula. Moderately
saline hot springs that emanate from small fractures
on a wave-cut platform of volcanic rock on the
southeast shore of the island are observable only at
low tide. The nearest settlements are Cold Bay, 30
km north-northeast, and False Pass, 34 km west.
Egg Island has selected by the False Pass Native
Corporation under terms of the Alaska Native Land

Makushin Volcano was built on a platform of

late Tertiary pyroclastics of the Unalaska Formation
and a mid-Pleistocene gabbro-norite pluton (Nye
and others, 1984; Queen, 1989). The volcano
consists of basalt to dacite flows and pyroclastic
rocks (Nye, 1990).
formed in late Pleistocene time; the small summit
caldera formed in early Holocene time, between
from 4280 to 7950 yr B.P. The most recent activity
was a small phreatic tephra eruption in 1987.

Most of Makushin Volcano

Claims Settlement Act.

Egg Island is composed of coarse-grained,

holocrystalline diorite. A similar dioritic stock was
mapped by Waldron (1961) on the mainland east of
Egg Island, where it intrudes middle and upper
Tertiary basaltic volcanics.

Lat52°59' N., long 169°42' W., Samalga Island
1:250,000 Quadrangle, sec. 16, T.83S.,R. 142 W,,
sec. 16, Seward Meridian. During an archaeological
expedition in 1936, Hrdlicka (1945) observed steam
jets, warm, dry caves, and a steaming beach with
bubbling hot springs on the south side of the island.
Kagamil Island, is also in the Islands of Four
Mountains group, is classified as wilderness in the
Aleutian National Wildlife Refuge.

Kagamil Island is composed of Quaternary
volcanic rocks (Beikman, 1980) from Kagamil
Volcano, whose most recent activity was an ash
eruption in 1929 (Coats, 1950).

thermal springs encountered 70°C' thermal water
under artesian pressure at a depth of 70 m. Bottom-
hole temperature at 460 m depth measured 78°C.
The thermal area is 5 km southeast of the summit
caldera and 24 km west-southwest of the villages of
Dutch Harbor and Unalaska on land selected by the
Ounalashka Native Corporation under terms of the
Alaska Native Land Claims Settlement Act.

The hot springs, steam vents, and fumaroles
are associated with a mid-Pleistocene gabbro-
norite pluton. The pluton intrudes the Unalaska
Formation and is unconformably overlain by
Makushin lavas. Waters emanate either directly
from the pluton or from its contact aureole or
percolate up through colluvium and glacial till un-
derlain by either rock type.

18. LOWER GLACIER VALLEY
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Lat53°49'04" N., long 166°54'26" W., Unalaska
1:250,000 Quadrangle, sec. 16, T.73S.,R. 120 W.,
Seward Meridian. Sulfate-rich chloride springs with
low discharge and moderate temperatures (30° to
40°C) are found in three areas of middle to lower
Glacier Valley. Glacier Valley is a 10 km long, 3 to
4 km wide, U-shaped valley that trends northeast
and heads on Makushin Volcano. Springs emerge
from alluvium in warm, shallow ponds and marshy
areas where tributary streams enter Glacier Valley.
The springs lie near or on faults. Water chemistry
suggests the spring waters are related to thermal
activity at the head of Glacier Valley. These springs
are 5 km northeast of Makushin Bay and 27 km
southwest of the villages of Dutch Harbor and
Unalaska. Lands in the area have been selected by
the Ounalashka Native Corporation under terms of
the Alaska Native Land Claims Settlement Act.

The lower part of Glacier Valley contains debris
flows, glacial drift, alluvium, and colluvium and is
underlain by the Unalaska Formation, a thick
sequence of coarse to fine sedimentary and
pyroclastic rocks. The northernmost spring lies near
the contact between a gabbro-norite pluton and the
Unalaska Formation (Motyka, Moorman, and Poreda,
1983). Nearby Pakushin Cone has been active
since the last Holocene glaciation.

Geology by Nye and others (1984)
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20. MAKUSHIN VALLEY
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Lat53°53'27" N., long 166°50'09* W., Unalaska
1:250,000 Quadrangle, secs. 3,9,and 10, T. 73 S,
R. 120 W., Seward Meridian. A 50 ha thermal field
lies at the head of Makushin Valley (elevation 800 to
850 m) on the east flank of Makushin Volcano. The
field consists of intensely altered rock, steam vents,
boiling acid-sulfate springs, and numerous fumeroles
and mud pots. Several smaller thermal fields lie
further downvalley, the lowest at an elevation of
350 m. A 590-m-deep exploratory geothermal well
drilled near the head of Makushin Valley produced
195°C water. The thermal resource can probably
meet the power requirements of the villages of
Dutch Harbor and Unalaska, located 23 km to the
west. Land near the thermal area has been
purchased by Battle Mountain Gold Company from
the Ounalashka Native Corporation. Battle Mountain
has leased the geothermal resource to OES| Power

Corporation.

Bedrock near the thermal fields includes the
Unalaska Formation and the gabbro-noritic pluton
that intrudes it. Scattered ground moraine indicates
the thermal areas were glaciated during neoglacial
advances. Makushin Valley is a 13 km long, east-
west-trending glacial valley that is 2 to 3 km wide in
its lower section. The upper part of the valley is filled
with a post-Pleistocene pyroclastic flow. Quater-
nary lava flows and pyroclastic rocks from Makushin
Volcano lie to the north and west.

21. SUMMER BAY
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Lat53°53'06" N., long 166°26'54" W., Unalaska

1:250,000 Quadrangle, sec. 8, T. 73 S., R. 117 W.,
Seward Meridian. Warm springs (36°C) emerge
from alluvium into a shallow pool near the base of the
east slope of a north-south-trending valley, 2 km
south of Summer Bay. The spring has road access
from Unalaska village, 5.5 km to the southwest. In
fall 1980, two shallow test wells encountered slightly
saline, warm water (44° to 50°C) under artesian
pressure at a depth of 13 m (Reeder, 1981). Lands
in the area have been selected by the Ounalashka
Native Corporation under terms of the Alaska Native

Land Claims Settlement Act.

Summer Bay valley is covered with alluvial
deposits. Bedrock consists of the Unalaska Forma-
tion (described under Makushin geothermal area)
cut by west-northwest-trending feldspathic basalt
porphyry dikes. Basaltic chips from 17-m depth

were recovered from drill holes.
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