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Okmok

Aleu tian Is lands, USA
53.43°N, 168.13°W; sum mit elev. 1,073 m

All times are lo cal (= UTC - 9 hours [or 8 hours, early
April-late Oc to ber])

This re port dis cusses the im por tant ex plo sive erup tion
of Okmok (fig ure 1)that be gan on 12 July 2008 (BGVN
33:06) and sum ma rizes the pe riod from mid-July to
mid-Au gust 2008. Vig or ous erup tions con tin ued with many 
plumes over 4 km al ti tude and some as tall as ~ 11 km. The
in for ma tion in this re port is mostly com piled from daily and 
weekly AVO post ings. Remote sens ing data showed vig or -
ous erup tion plumes that spread over North Amer ica; these
plumes were un usu ally com plex and well-doc u mented in
pho to graphs by pi lots, in clud ing some over Montana
(USA), thou sands of ki lo me ters from the vol cano. Other
pow er ful erup tions in the re gion in cluded those at Cleve -
land and an SO2-rich erup tion from Kasatoshi. Near
Okmok, cloud cover of ten re stricted views.

On 19 July seis mic ity in creased mark edly and reached a 
level com monly as so ci ated with vig or ous ash emis sions.
The seis mic data was con sis tent with ex plo sive ash plumes
and an im age (AAVHRR ther mal IR (Chan nel 4)) in di cated 
cloud tem per a tures of -50°C, sug gest ing an al ti tude of at
least 9.1 km.

Sat el lite im ag ery from 20 July re vealed an ash plume
~ 20 km from Okmok drift ing SE at 3.7 km al ti tude. Nearly
con tin u ous vol ca nic tremor changed to tremor of a more
ep i sodic char ac ter, and the over all seis mic in ten sity de -
clined. Ad di tional ash plumes ob served on sat el lite im ag ery 
and spot ted by pi lots rose to al ti tudes of 4.6-6.1 km. On this 
day a pho to graph taken from an Alaska Air lines jet cap -
tured an im pres sive plume from Okmok from 11.3 km
(37,000 ft) al ti tude (fig ure 2).

Ae rial pho to graphs and video foot age was col lected by
AVO staff and oth ers on 20 and 21 July. It con firmed the
pres ence of mul ti ple vig or ous vents on the cal dera floor.

The flights on 21 July revealed Okmok ash on the snow
at Makushin vol cano. Dur ing 21-22 July, ash plumes con -
tin ued to be pres ent and rose to al ti tudes of 6.1-9.1 km and
drifted SE. Okmok’s seis mic ity re mained ep i sodic, but well 
above back ground. On 23 July, tremor that was ep i sodic in

du ra tion shifted to nearly con tin u ous and grew to mid-level
am pli tudes. Al though cloud cover ob scured views of
Okmok that day, pre vi ously emit ted ash plumes were vis i -
ble to the ESE. On 24 July, a ther mal anom aly was pos si bly 
pres ent on sat el lite im ag ery. Lahar dam age to bridges and
roads in Fort Glenn was ev i dent. Around this time, the sail -
ing ves sel “Min now” en dured ashfall dur ing a 30-min ute
in ter val. The thick ness of ash de pos ited was not dis closed,
but ash re moval re quired five hours of clean ing.

Seis mic am pli tude in creased on 25 July. Based on pi lot
re ports and ob ser va tions of sat el lite im ag ery, AVO re ported 
that ash plumes rose to al ti tudes of 10.7-12.2 km.

On 26 July, seis mic ity de creased and sat el lite im ag ery
in di cated that ash plumes rose to al ti tudes of 6.1-6.7 km.
Seis mic ity in creased again on 27 July. Sat el lite im ag ery
pos si bly in di cated an other ther mal anom aly; a pos si ble
plume at an al ti tude of less than 3 km was also noted.

Two pho tos (fig ures 3 and 4) illustrate the new delta re -
sult ing from fresh ash de pos its eroded and car ried to the
mouth of Crater Creek. The first photo was taken 27 July,
the sec ond, 2 Au gust.

On 28 July, tremor de creased. Ash plumes at al ti tudes
of 8.2-10.7 km drifted E and SE. Tremor shifted from
nearly con tin u ous to ep i sodic. Later that day and on 29
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Fig ure 1. Map show ing Okmok and vi cin ity. Cour tesy of Janet Schaefer, Alaska Vol cano Ob ser va tory / Alaska Di vi sion of Geo log i cal & Geo phys i cal Sur veys
(AVO/ADGGS).

Fig ure 2. A 20 July ae rial photo of the Okmok erup tion made look ing S
from a spot ~ 24 km away (taken at ap prox i mately 1950 ADT). Es ti mated
tops of ash and va por were at 6.2 km (20,000 ft.) al ti tude. Photo taken by
Phil Walgren.



July, dis crete plumes con tain ing some ash rose to al ti tudes
of 6.1-10.7 km and drifted E to SE.

Ac cord ing to pi lot re ports and anal y sis of sat el lite im ag -
ery for 30 July, ash plumes then rose to al ti tudes of 4.6-6.1
km and drifted W. Seis mic ity al ter nated be tween pe ri ods of 
con tin u ous and pul sat ing tremor. On 31 July, ash plume at
al ti tudes of 9.1-9.8 km were seen on sat el lite im ages. On 31 
July, re ports from a fish ing boat 11.3 km N in di cated vis i -
bil ity had ceased due to ashfall. The Na tional Weather Ser -
vice is sued an ashfall ad vi sory for Umnak Is land and
Unalaska/Dutch Har bor that re mained in ef fect un til 2400
on 1 Au gust.

Strong vol ca nic tremor on 2 Au gust prompted AVO to
raise the Vol cano Alert Level and the Avi a tion Color Code
to the high est level. Cloudy con di tions pre vented sat el lite
ob ser va tions. Later that day, AVO ge ol o gists in the area re -
ported that ash-and-steam plumes rose to min i mum al ti tude
of 6.1 km. The seis mic ity then de creased. Next, ob serv ers
in Fort Glenn on Umnak Is land re ported smell ing sul fur
and see ing a larger ash plume than ear lier that day. The
plume drifted ESE.

AVO sci en tists ob served the erup tion dur ing a visit on 2 
and 3 Au gust. They saw sig nif i cant ashfall ac cu mu lated in
the cal dera and on the up per flanks. Lahars and lahar del tas
had formed in drainages from the SE to the NE flank (fig ure 
5). Con tin u ous ash jets es caped from three or more vents in  
the NE sec tor of the cal dera.

Fig ure 6 shows a view of a 3 Au gust erup tion, as seen
from a com mer cial air liner. The plume was also seen mid -
day on 3 Au gust (fig ure 7). On that day, both he li cop ter and 
ground-based ob serv ers in di cated an ash plume at lower al -
ti tude along with a steam plume at higher al ti tude. Sat el lite
im ag ery re vealed ash plumes at al ti tudes of 9.1-10.7 km
drifting SSW.

On 4 Au gust, ashfall re ported in the set tle ment of
Nikolski (80 km SW) had ac cu mu lated to a depth of 3 mm.
Dur ing 4-5 Au gust, sat el lite im ag ery and pi lot ob ser va tions
in di cated that ash plumes rose to al ti tudes of 3-7.6 km and
drifted SW and W.

El e vated seis mic ity oc curred dur ing 6-8 Au gust, and
de clined on 9 Au gust. Ac cord ing to sat el lite im ag ery for
9-10 Au gust, there were steam plumes pos si bly con tain ing
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Fig ure 3. A 27 July 2008 photo il lus trat ing the broad delta formed by
lahars along Okmok’s Crater Creek. The “Equi nox,” the ship wreck on the
left side of the photo, used to be awash be fore the July 2008 erup tion.
Photo cour tesy of Lonnie Ken nedy.

Fig ure 4. An other view of the new Okmok lahar delta formed at Cape
Tanak, where Crater Creek en ters the sea. The ship wreck lies in the cen ter
of this photo. Photo taken 2 Au gust 2008 by Jessica Larsen, Alaska
Vol cano Ob ser va tory / Uni ver sity of Alaska Fair banks, Geo phys i cal
In sti tute (AVO/UAF-GI).

Fig ure 5. Be fore-and-af ter pho to graphs of the falls on Crater Creek, the out flow stream drain ing Okmok cal dera on its NE side. The right photo was taken on 2
Au gust, three weeks af ter the on set of the 2008 erup tion. The left photo is ap prox i mately the same view taken in Sep tem ber 2004. Okmok is tree less, but at lower 
el e va tions is cov ered with a ver dant blan ket of wild flowers and grasses. The in dex im age (lower-left cor ner) is from a dig i tal el e va tion map (DEM). Both
pho to graphs and the DEM are by Janet Schaefer, AVO/ADGGS.



ash ris ing up to 4.6 km al ti tude. On 11 Au gust, steam
plumes rose to less than 6.1 km al ti tude and drifted SE. Ash 
plumes that rose to around a hun dred me ters above the
crater were re ported by an ob server in Nikolski. These
plumes were not de tected on sat el lite im ag ery due to cloud
cover. On 12 Au gust, a pi lot re ported an ash plume at an
altitude of 4.6 km.

AVO re ported that a new vent was ac tive on 13 Au gust.
Emis sions that day, pos si bly from multiple vents, were rich
in both ash and steam. Low-level steam-and-ash plumes
were vis i ble on sat el lite im ag ery drift ing SE at al ti tudes of
3-4.6 km. Dur ing 14-17 Au gust sat el lite ob ser va tions were
hin dered due to cloud cover; seis mic lev els fluc tu ated, pos -
si bly in di cat ing that steam-and-ash emis sions con tin ued.
Dur ing 18-19 Au gust, ash plumes were seen on sat el lite im -
ag ery at altitudes of 3-4.6 km.

No ther mal anom a lies re lated to Okmok were mea sured
by MODIS sat el lites dur ing Jan u ary-Au gust 2008.

Geo logic Sum mary. The broad, ba saltic Okmok shield
vol cano, which forms the NE end of Umnak Is land, has a
dra mat i cally dif fer ent pro file than most other Aleu tian vol -

ca noes. The sum mit of the low, 35-km-wide vol cano is cut
by two 10-km-wide cal de ras formed dur ing erup tions about 
8,250 and 2,400 years ago that pro duced dacitic pyroclastic
flows that reached the coast. Nu mer ous satellitic cones and
lava domes dot the flanks of the vol cano down to the coast.
Some of the post-cal dera cones show ev i dence of wave-cut
lake ter races; the more re cent cones, some of which have
been ac tive his tor i cally, were formed af ter the cal dera lake
dis ap peared. Hot springs and fumaroles are found within
the cal dera and at Hot Springs Cone, 20 km to the SW. His -
tor i cal erup tions have oc curred since 1805 from cinder
cones within the caldera.

In for ma tion Con tacts: Alaska Vol cano Ob ser va tory
(AVO), a co op er a tive pro gram of the U.S. Geo log i cal Sur -
vey, 4200 Uni ver sity Drive, An chor age, AK 99508-4667,
USA (URL: ht tp : / /www.avo.alaska.edu/;  Email :
tlmurray@usgs.gov), the Geo phys i cal In sti tute, Uni ver sity
of Alaska, P.O. Box 757320, Fair banks, AK 99775-7320,
USA (Email: eisch@dino.gi.alaska.edu), and the Alaska
Di vi sion of Geo log i cal and Geo phys i cal Sur veys, 794 Uni -
ver sity Ave., Suite 200, Fair banks, AK 99709, USA
(Email: cnye@giseis.alaska.edu).

Cleve land

Aleu tian Is lands, USA
52.825°N, 169.944°W; sum mit elev. 1,730 m

All times are lo cal (= UTC -10 hours)

Mi nor ex plo sions were re ported from Cleve land vol -
cano on 15 and 29 Feb ru ary 2008 Cleve land (BGVN
33:02); such events have been typ i cal dur ing the last sev -
eral years. This re port dis cusses sub se quent be hav ior and
ob ser va tions into late Au gust, in clud ing ther mal anom a lies, 
ex plo sions, ash plumes, and an inferred lava flow.

AVO noted that dur ing the two weeks prior to 9 May
2008, an in creas ing num ber of ther mal anom a lies were vis i -
ble on sat el lite im ag ery. On 7 May, a small ash plume rose
to an al ti tude of be low 4.6 km. Also, around the same time,
a ship N of Nikolski on Umnak Is land (~ 75 km ENE) re -
ported re ceiv ing a dust ing of ash (fig ure 8).

Dur ing June and early July 2008, sat el lite and webcam
views were mostly ob scured by clouds and fog, and AVO
re ceived no re ports of erup tive ac tiv ity. Sat el lite an a lysts
noted a mi nor ther mal anom aly on 8 June.

On 21 July, AVO raised the alert level/avi a tion color
code for Cleve land to Watch/Or ange based on re ports from
pi lots and ob serv ers on fish ing boats. Re ports from fish ing
boats in di cated that an erup tion started at about 1200 and
ash near sea level may have drifted NW. Pi lots re ported that 
an ash-and-steam plume rose to al ti tudes of ~ 4.6-5.2 km
and drifted SE.

Sat el lite im ag ery for 22 July re vealed a steam plume
pos si bly con tain ing some ash drift ing more than 50 km
ESE. It reached al ti tudes of 3-6 km. Ther mal anom a lies led
an a lysts to in fer a pos si ble lava flow. Also, in har mony with 
this in ter pre ta tion, on 22 July the MODVOLC al go rithm
reg is tered its first alert thus far in 2008 (3 pix els) and
near-daily alerts fol lowed as late as 29 July (table 1).

AVO re ported that sat el lite views were hin dered on 23
July due to cloud cover. On 24 July, a low-level ash plume
and a strong ther mal anom aly were noted near the sum mit.
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Fig ure 6. View of Okmok erup tion, taken from a NE-bound Alaska
Air lines flight at ~ 10.7 km (35,000 ft) al ti tude on 3 Au gust 2008 (be tween 
the hours of 2000 and 2008). Plume tops es ti mated to ~ 2.1 km (~ 7,000 ft)
al ti tude us ing nearby Mount Vsevidof (sum mit el e va tion, 2,149 m 7,051
ft) for ref er ence. Cour tesy of Burke Mees.

Fig ure 7. View of Okmok’s ash plume emit ting from mul ti ple vents near
intracaldera Cone D. Photo taken on 3 Au gust 2008 by Jessica Larsen,
Alaska Vol cano Ob ser va tory / Uni ver sity of Alaska Fair banks,
Geo phys i cal In sti tute (AVO/UAF-GI).



This ther mal anom aly again sug gested the pres ence of an
ac tive lava flow. The MODIS mea sure ments shown in ta ble 
1 for 24 July in di cated sev eral ther mal anom a lies to the W
of the cone and pix els that are dis placed downslope, E of
the cone, sev eral al most reach ing the ocean. The ther mal
anom a lies con tin ued to be de tected dur ing 26-28 July, and
pos si ble ash plumes drifted SE, E, and NE at al ti tudes of
3-6.1 km during 27-29 July.

Ac cord ing to  Da vid  Schnei  der  of  AVO, the
MODVOLC al go rithm has a higher trig ger thresh old than
an an a lyst and MODVOLC also has fewer ob ser va tions
each day since it only uses MODIS sat el lite data. AVO uses 
MODIS, AVHRR, and GOES sat el lites to re duce the
chance of miss ing ther mal anom a lies due to cloud cover.
Both MODVOLC and AVO use mid-IR data (in the 3.0 to
3.5 mi cron range) to de tect high tem per a ture ther mal
anom a lies.

AVO re ported that ther mal anom a lies de tected at Cleve -
land’s sum mit by var i ous sat el lites dur ing 30 July-5 Au gust 
2008 also sug gested the pres ence of an ac tive lava flow.
The anom aly on 30 July ex tended about 6-9 km. On 31
July, a dif fuse plume drifted less than 20 km NE, N, and
NW at an al ti tude of 6.1 km. The plume was seen from an
airplane on 1 Au gust.

On 5 Au gust, ther mal anom a lies ap peared on the W, S,
and SE flanks. They pos si bly in di cated the pres ence of
pyroclastic flows or hot lahars. On 6 Au gust 2008, AVO re -
ported that the ther mal anom a lies noted at Cleve land’s
sum mit and on the W, S, and SE flanks had de creased in in -
ten sity since first noted on 21 July, in di cat ing that the lava
flows slowed or stopped. The haz ard sta tus was low ered to
Yel low/Ad vi sory. Dur ing 7-10 Au gust 2008, a weak ther -
mal anom aly at Cleve land’s sum mit was in ter mit tently vis i -
ble when not ob scured by clouds and drift ing ash from
Kasatochi (~ 390 km WSW).

On 11 Au gust, ther mal anom a lies on sat el lite im ag ery
again in di cated that lava flowed down the flanks. On 12
Au gust an ash plume rose to an al ti tude of 7.6 km and
drifted 100 km SW. Cloud cover pre vented sat el lite ob ser -
va tions dur ing 13-26 Au gust, al though a pos si ble ther mal
anom aly was pres ent on 24 Au gust. On 11 Au gust the haz -
ard sta tus rose to Or ange/Watch, but on 25 Au gust it
dropped to Yellow/Advisory.

Geo logic Sum mary. Beau ti fully sym met ri cal Mount
Cleve land stratovolcano is sit u ated at the west ern end of the 

un in hab ited, dumb bell-shaped Chuginadak Is land. It lies
SE across Carlisle Pass strait from Carlisle vol cano and NE
across Chuginadak Pass strait from Her bert vol cano. Cleve -
land is joined to the rest of Chuginadak Is land by a low
isth mus. The 1,730-m-high Mount Cleve land is the high est
of the Is lands of the Four Moun tains group and is one of the 
most ac tive of the Aleu tian Is lands. The na tive name for
Mount Cleve land, Chuginadak, re fers to the Aleut god dess
of fire, who was thought to re side on the vol cano. Nu mer -
ous large lava flows de scend the steep-sided flanks of the
vol cano. It is pos si ble that some 18th-to-19th cen tury erup -
tions at trib uted to Carlisle should be as cribed to Cleve land
(Miller et al., 1998). In 1944 Cleve land pro duced the only
known fa tal ity from an Aleu tian erup tion. Re cent erup tions
from Mount Cleve land have been char ac ter ized by
short-lived ex plo sive ash emis sions, at times ac com pa nied
by lava fountaining and lava flows down the flanks.

In for ma tion Con tacts: Alaska Vol cano Ob ser va tory
(AVO), a co op er a tive pro gram of the U.S. Geo log i cal Sur -
vey, 4200 Uni ver sity Drive, An chor age, AK 99508-4667,
USA (URL: ht tp : / /www.avo.alaska.edu/;  Email :
tlmurray@usgs.gov), the Geo phys i cal In sti tute, Uni ver sity
of Alaska, P.O. Box 757320, Fair banks, AK 99775-7320,
USA (Email: eisch@dino.gi.alaska.edu), and the Alaska
Di vi sion of Geo log i cal and Geo phys i cal Sur veys, 794 Uni -
ver sity Ave., Suite 200, Fair banks, AK 99709, USA
(Email: cnye@giseis.alaska.edu); Hawai’i In sti tute of Geo -
phys ics and Plan e tol ogy (HIGP) Ther mal Alerts Sys tem,
School of Ocean and Earth Sci ence and Tech nol ogy
(SOEST), Univ. of Hawai’i, 2525 Cor rea Road, Ho no lulu,
HI 96822, USA (URL: http://hotspot.higp.ha waii.edu/).

Kasatochi

Aleu tian Is lands, USA
52.177°N, 175.508°W; sum mit elev. 314 m

All times are lo cal (= UTC -10 hours)

Kasatochi, which ap par ently had not erupted dur ing the
last cen tury, erupted ex plo sively with lit tle warn ing on 7
Au gust 2008. The is land is gen er ally un in hab ited, ~ 3 km in 
di am e ter, and lies ~ 800 km W of the tip of the Alaska Pen -
in sula (fig ures 9 and 10). The erup tive his tory of this vol -
cano in cludes sev eral un con firmed erup tions in the 1800’s,
and a small con firmed erup tion in 1760. Much of the in for -
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Date (UTC) Time (UTC) Pix els Sat el lite

22 Jul 2008 1255 3 Aqua

23 Jul 2008 0010 3 Aqua

24 Jul 2008 0840 2 Terra

24 Jul 2008 1245 3 Aqua

24 Jul 2008 1420 5 Aqua

27 Jul 2008 1315 1 Aqua

27 Jul 2008 2240 1 Terra

29 Jul 2008 0855 1 Terra

Ta ble 1. Ther mal anom a lies (“alerts”) at Cleve land reg is tered by the
MODIS sat el lite as pro cessed by the MODVOLC al go rithm dur ing the
in ter val 1 Jan u ary-9 Sep tem ber 2008. The only re cent alerts dur ing that
in ter val were dur ing the pe riod of 22-29 July. Cour tesy of Hawai’i
In sti tute of Geo phys ics and Plan e tol ogy (HIGP) Ther mal Alerts Sys tem.

Fig ure 8. Map of the Aleu tian Is lands fo cused around Cleve land vol cano.
From E to W, the noted set tle ments are Atka, Nikolski, Fort Glenn,
Unalaska/Dutch Har bor, and Akutan. Cour tesy of the Alas kan Di vi sion of 
Geo log i cal and Geo phys i cal Sur veys.



ma tion in this re port was taken from the Alaska Vol cano
Ob ser  va  tory (AVO) websi te  or  pro  vided by John
Eichelberger of the U.S. Geo log i cal Sur vey (USGS). No
seis mic or other geo phys i cal mon i tor ing in stru men ta tion is
pres ent on Kasatochi. Seis mic net works re side on neigh -
bor ing islands, such as Great Sitkin Island ~ 40 km W.

The first in di ca tion of ac tiv ity on Kasatochi was around
2 Au gust 2008, when a U.S. Fish and Wild life Ser vice
(USFWS) field crew of two bi ol o gists on the is land ex pe ri -
enced con tin ual small trem ors. On 6 Au gust, for a pe riod of
about 12 hours dur ing the morn ing and af ter noon, the AVO 
noted a rapid in crease in earth quakes on the is land. On the
eve ning of 6 Au gust, AVO el e vated the avi a tion color
code/vol cano alert level to Yellow/Advisory.

By 7 Au gust 2008, the num ber and mag ni tude of earth -
quakes in creased, ac com pa nied by vol ca nic tremor. Earth -
quakes as large as M 5.6 were de tected. On the morn ing of
7 Au gust, the field crew re ported pe ri ods of con tin u ous
ground shak ing last ing 5-10 min, as well as nu mer ous
rockfalls and a strong sul fur odor. Be tween ap prox i mately
1400 and 2035, three ma jor ex plo sions oc curred. Ac cord -
ing to sat el lite data, ash reached an al ti tude of at least 13.7
km in the vi cin ity of Kasatochi, and drifted SSW.

The two bi ol o gists (Ray Buchheit and Chris Ford) were
con duct ing a sum mer-long study of sea birds and liv ing in a
cabin on the is land. Ac cord ing to Rozell (2008), the two
were res cued by a char ter boat cap tain only hours prior to
the 7 Au gust erup tions. Af ter the earth quakes and other
signs on the morn ing of 7 Au gust, the bi ol o gists ra di oed
their con tact in Adak to ex plain the sit u a tion. The two fu -
eled up their skiff and were pre pared to jump in and fol low
a GPS course to Great Sitkin Is land, head ing across rough
seas ~ 40 km W. But the ref uge staff char tered a larger boat
from Adak, which suc ceeded in get ting the bi ol o gists off
the is land and to safety.

Be tween 2100 and 2300 on 7 Au gust, ob serv ers from a
ship near Kasatochi re ported ashfall with tephra up to peb -
ble size. They noted spec tac u lar light ning, thun der, and to -
tal dark ness dur ing this time. In re sponse to this erup tive
ac tiv ity, AVO el e vated the avi a tion color code/vol cano
alert level to Or ange/Watch and then to Red/Warning.

Ash emis sions be came con tin u ous fol low ing the last of
the three ex plo sive events of 7 Au gust, and (down ward
look ing) sat el lite im ag ery dis closed a con tin u ous ash cloud
bent in a coun ter clock wise spi ral. By 8 Au gust, that plume
had ex tended SE for more than 950 km at an al ti tude ex -
ceed ing 10.7 km (figure 11).

The erup tion con tin ued through 8 Au gust and sat el lite
im ag ery con tin ued to de tect a plume from Kasatochi un til

slightly af ter mid night on 9 Au gust. By the morn ing of 9
Au gust, seis mic ity de clined and ash emis sions were not ob -
served in ei ther sat el lite data or from pi lots or pass ing mar i -
ners. The he drift ing SO2 plume was seen on sat el lite im ag -
ery 1,850 km ESE of the vol cano. The plume was elon gated 
NE-SW over a dis tance of 1,200 km.

Dur ing the days af ter 9 Au gust, erup tive ac tiv ity de -
clined grad u ally. Seismic ac tiv ity per sisted at least through
5 Sep tem ber. The ash cloud pro duced dur ing the pre vi ous

week had de tached and spread out 
over North Amer ica and was be -
gin ning to ex tend over parts of the 
North At lan tic. The dis tri bu tion
of gases and aero sols no lon ger
appeared as a single intact cloud.

Ac cord ing to news re ports on
10 and 11 Au gust, Alaska Air -
lines had cancelled over 40 flights 
into and out of Alaska be cause of
the ash plume. One re port from
Reuters stated that Alaska Air -
lines cancelled 44 flights. Those
can cel la tions af fected more than
5,200 pas sen gers. Ac cord ing to
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Fig ure 9. Map of Aleu tian Is lands show ing lo ca tions of ac tive vol ca noes, in clud ing Great Sitkin, Kasatochi,
Cleve land, and Okmok. Map pre pared by Seth Snedigar, AVO/Alas kan Di vi sion of Geo log i cal and Geo phys i cal
Sur veys.

Fig ure 10. Pho to graph of Kasatochi as it ap peared in 1961. The crater
di am e ter was ~ 750 m. The (pre-erup tion) crater-lake sur face was less
than 60 m above sea level. Cour tesy of Dan Rog ers, AVO/USGS.

Fig ure 11. Im age of plume from Kasatochi cap tured 8 Au gust 2008 by the
Mod er ate Res o lu tion Im ag ing Spectroradiometer (MODIS) on NASA’s
Terra sat el lite. The bright clouds pro vide good con trast for the vol ca nic
plume, which is dark brown. Weather pat terns caused the plume to bend
coun ter clock wise. Cour tesy of NASA Earth Ob ser va tory.



an An chor age Daily News re port on 10 Au gust, a mem ber
of Alaska Air lines staff was re ported as say ing, “The en tire
state is unflyable.” The to tal num ber of flights cancelled by
this and other car ri ers is un known.

Oc ca sional earth quakes and pe ri ods of tremor con tin -
ued to be re corded. Dur ing 17-19 Au gust, the smell of sul -
fur was re ported from Adak, about 85 km SW of Kasatochi
Is land. Ac tive fumaroles and hot pyroclastic-flow de pos its
over much of the vol cano were ob served on 22-23 Au gust
by vis it ing sci en tists (see be low). On Sep tem ber 3 and 4,
pass ing mar i ners ob served vig or ous steam and gas plumes
ris ing above the crater and ex tend ing up to ~ 30 km down -
wind. On 4 Sep tem ber, the avi a tion color code/vol cano
alert level was reduced to Yellow/Advisory.

Sul fur di ox ide mea sure ments. On the days fol low ing
the erup tions, the Ozone Mon i tor ing In stru ment (OMI) on
NASA’s Aura sat el lite tracked a dense cloud that con tained 
about 1.5 mega tons (mil lion tons) of sul fur di ox ide (SO2).
This was one of the larg est vol ca nic SO2 clouds sci en tists
have ob served from sat el lite mea sure ments since the 1991
Pinatubo erup tion in the Phil ip pines. How ever, some frac -
tion may be due to in creased in stru ment sensitivity
achieved since that time.

The three pan els com pris ing fig ure 12 de pict the early
dis tri bu tion of Kasatochi’s SO2 plumes. The 8 Au gust 2008 
OMI im age shows a highly-con cen trated SO2 dis tri bu tion E 
and SE. By 10 Au gust the SO2 cloud had be come elon gate
and sin u ous, and had de tached from the source. It ex tended
S and SW but a long NW pro jec tion reached main land Can -
ada where it spread N and S to Alaska and Wash ing ton
state. The zones of great est SO2 con cen tra tion on 12 Au gust 
ap peared near the Yu kon-Alas kan bor der. Ar eas of lower
con cen tra tions were com plex but cov ered much of Can ada
and ad ja cent coastal ar eas at least as far as Green land. A
small out lier (not shown on map) was also pres ent be tween
Green land and Ice land. The de tached trail ing edge re sided
over the N Pa cific but far ther S than in previous images.

Post-erup tion visit. On 22-23 Au gust 2008, Chris
Waythomas (USGS/AVO) and Ray Bucheit (USFWS) vis -
ited the vol cano. They ob served nu mer ous ac tive fumeroles 
and hot pyroclastic-flow de pos its. The en tire is land had
been swept by surges  and pyroclas tic  f lows.
Pyroclastic-flow, -surge, and fall de pos its, in places con -
tain ing boul ders up to 2 m across, formed a new shore line
well be yond the pre-ex ist ing sea cliffs (fig ure 13). The vis i -
tors found no signs of life re main ing on the is land. The is -
land’s iso lated eco sys tem, which had been mon i tored by
USFWS since the 1930s, had been totally destroyed.

Fig ure 14 shows the ex tent of is land’s new shore line
and the new crater rim com pared to the is land’s pre-erup -
tion mor phol ogy. Newly de pos ited ma te rial ex tended the
shore line in a low-ly ing band around most parts of the is -
land, in some places, ~ 300 m out board of the pre-ex ist ing
sea cliffs. In gen eral, the crater rim ex panded, par tic u larly
on the W side where it en larged by ~ 200 m. A crater lake
re mained; and vents in the S crater were iden ti fied. Dur ing
the visit, fresh slumps were ap par ent in fresh de pos its
perched on the crater rim and smaller “sec ond ary” surge de -
pos its were iden ti fied (fig ure 15).

Ther mal anom a lies. Ac cord ing to Da vid Schnei der of
AVO, ther mal anom a lies at Kasatochi were vis i ble us ing a
com bi na tion of MODIS, AVHRR, and GOES sat el lite sen -
sors; in creas ing the num ber of sat el lite ob ser va tions per day 
re duces the chance of miss ing anom a lies due to cloud

cover. The Hawai’i In sti tute of Geo phys ics and Plan e tol -
ogy (HIGP) Ther mal Alerts Sys tem mea sured no MODIS/
MODVOLC ther mal anom a lies at Kasatochi dur ing Au gust 
and early Sep tem ber 2008. AVO mea sured ther mal anom a -
lies through breaks in the clouds on 5 Sep tem ber 2008 and
during a relatively clear day on 7 September.

Ref er ence. Rozell, N., 2008, Tiny Aleu tian is land has
big im pact: Alaska Sci ence Fo rum, Ar ti cle 1920, 13 Au gust 
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Fig ure 12. The SO2 cloud as mea sured by Ozone Mon i tor ing In stru ment
(OMI) on NASA’s Aura sat el lite on (top) 8 Au gust 2008, (middle) 10
Au gust 2008, and (bottom) 12 Au gust 2008. Winds were mov ing the gas
in a large coun ter clock wise loop over the Pa cific Ocean and back to ward
Alaska, but also spread ing stream ers over the Arc tic and east ward across
the United States and Can ada. Note the dif fer ent scales for each im age. A
Dobson Unit is a com monly used mea sure of the con cen tra tion of a gas in
a 15-km tall col umn of the at mo sphere. Im ages cour tesy of Si mon Carn.



2008 (URL: http://www.gi.alaska.edu/ScienceForum/
ASF19/1920.html). (The Alaska Sci ence Fo rum is a pub lic
ser vice pro vided by the Geo phys i cal In sti tute, Uni ver sity of 
Alaska Fair banks, in co op er a tion with the UAF research
community.)

Geo logic Sum mary. Lo cated at the north ern end of a
shal low sub ma rine ridge trending per pen dic u lar to the
Aleu tian arc, Kasatochi is small 2.7 x 3.3 km wide is land
vol cano with a dra matic 750-m-wide sum mit crater lake.
The sum mit of Kasatochi reaches only 314 m above sea
level, and the lake sur face lies less than about 60 m above
the sea. A lava dome is lo cated on the NW flank at about
150 m el e va tion. The asym met ri cal is land is steeper on the

north ern side than the south ern, and the vol cano’s crater
lies N of the cen ter of the is land. Re ports of ac tiv ity from
the heavily eroded Koniuji vol cano to the E prob a bly re fer
to erup tions from Kasatochi. A lava flow may have been
emplaced dur ing the first historical eruption in 1760.

In for ma tion Con tacts: Alaska Vol cano Ob ser va tory
(AVO), a co op er a tive pro gram of
the U.S. Geo log i cal Sur vey, 4200
Uni ver sity Drive, An chor age, AK 
99508-4667, USA; Geo phys i cal
In sti tute, Uni ver sity of Alaska, P.
O. Box 757320, Fair banks, AK
99775-7320, USA; and Alaska
Di vi sion of Geo log i cal & Geo -
phys i cal Sur veys, 794 Uni ver sity
Ave., Suite 200, Fair banks, AK
99709, USA (URL: http://www.
avo.alaska.edu/); Hawai’i In sti -
tute of Geo phys ics and Plan e tol -
ogy (HIGP) Ther mal Alerts Sys -
tem, School of Ocean and Earth
Sci ence and Tech nol  ogy
(SOEST), Univ. of Hawai’i, 2525 
Cor  rea  Road, Ho no lulu ,  HI
96822,  USA (URL: http :/ /
hotspot.higp.ha waii.edu/); NASA
Earth Ob ser va tory (URL: http://
ea r thobservato ry.nasa .gov /
NaturalHazards/); Si mon Carn,
Joint Cen ter for Earth Sys tems
Tech nol ogy, Uni ver sity of Mary -
land Bal ti more County (URL:
http://so2.umbc.edu/omi/); Port -
land Busi ness Jour nal (URL:
http://port land.bizjournals.com/
port land); Reuters (http://www.
reuters.com/).
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Fig ure 13. Fresh de pos its of pyroclastic ma te rial form a new shore line at
Kasatochi. Cour tesy of Chris Waythomas and Ray Bucheit.

Fig ure 14. New shore line (outer bound ary) and new crater rim (in ner
bound ary) found af ter the 7 Au gust 2008 erup tion of Kasatochi. The
back ground (base) is a sat el lite im age from April 2004 (Copy righted by
Dig i tal Globe). Cour tesy of John Eichelberger, USGS.

Fig ure 15. Ae rial view of Kasatochi’s crater rim, taken at 1152 on 22 Au gust 2008 (with crater rim and up per wall
cut ting di ag o nally across the photo’s left cor ner and the sur face of freshly de pos ited tephra oc cu py ing most of the
rest of the photo). Dur ing the visit, small (sec ond ary) ash clouds and surges (light-col ored ar eas) were pro duced
by slope fail ure (in di rec tion of at ar rows down the crater wall). Photo cour tesy of Chris Waythomas (AVO) and
Ray Bucheit (USFWS).



Karymsky

Kamchatka Pen in sula, Rus sia
54.03°N, 159.26°E; sum mit elev. 1,536 m

All times are lo cal (= UTC +12 hours)

Karymsky stratovolcano, one of most ac tive of the East -
ern Vol ca nic Zone of the Kamchatka arc, be gan an erup tive 
cy cle in Jan u ary 1996 last ing through at least Sep tem ber
2008. This re port cov ers ac tiv ity from June 2008 to Sep -
tem ber 2008 (fig ure 16).

Dur ing June-Sep tem ber, there were al ter nat ing pe ri ods
of strength en ing and weak en ing ac tiv ity. Ash plumes were
emit ted and hot av a lanches re peat edly de scended the
flanks. Seismic events usu ally had lo cal mag ni tudes (ML)
less than 2.5. Lo cal shal low earth quakes were as so ci ated
with crater ex plo sions. Sat el lite data reg is tered ther mal
anom a lies usu ally on the crater, sug gest ing the erup tion of
hot mag matic ma te rial such as a lava flow or fragmental av -
a lanches. An in crease in the anom aly to 4-7 pix els usu ally
accompanied a lava flow. Code Or ange days dur ing the re -
port ing period occurred on the following days (table 2).

Geo logic Sum mary. Karymsky, the most ac tive vol cano 
of Kamchatka’s east ern vol ca nic zone, is a sym met ri cal
stratovolcano con structed within a 5-km-wide cal dera that
formed dur ing the early Ho lo cene. The cal dera cuts the
south side of the Pleis to cene Dvor vol cano and is lo cated
out side the north mar gin of the large mid-Pleis to cene
Polovinka cal dera, which con tains the smaller Akademia
Nauk and Odnoboky cal de ras. Most seis mic ity pre ced ing
Karymsky erup tions orig i nated be neath Akademia Nauk
cal dera, which is lo cated im me di ately south of Karymsky
vol cano. The cal dera en clos ing Karymsky vol cano formed
about 7600-7700 ra dio car bon years ago; con struc tion of the 
Karymsky stratovolcano be gan about 2000 years later. The
lat est erup tive pe riod be gan about 500 years ago, fol low ing
a 2300-year qui es cence. Much of the cone is man tled by
lava flows less than 200 years old. His tor i cal erup tions have 
been vulcanian or
vulcanian-strombolian with mod -
er  a te  ex plo s ive act ivi ty  and
occasional lava flows from the
summit crater.

In for  ma t ion Con tacts :
Kamchatka Vol ca nic Erup tions
Re sponse Team (KVERT),
Aleksey Ozerov, In sti tute of Vol -
ca nol ogy and Seis mol ogy, Far
East Di vi sion, Rus sian Acad emy
of Sci  ences,  Pi ip  Ave.  9 ,
Petropavlovsk-Kamchatsky,
683006,  Rus s ia (Emai l:
kvert@kscnet.ru, URL: http://
www.kscnet.ru/ivs/; http://www.
ozerov.ru); Kamchatka Branch of
the Geo phys i cal Ser vice of the
Rus sian Acad emy of Sci ences (KB 
GS RAS), Sergey Senukov, Rus sia
(Email: ssl@emsd.iks.ru; URL:
http://wwwsat.emsd.ru/alarm.
html; http://wwwsat.emsd.ru/
~ ssl/monitoring/main.htm).

Kelut

Java, In do ne sia
7.93°S, 112.308°E; sum mit elev. 1,731 m

Ac cord ing to Alain Ber nard, the lava dome that ex -
truded in late 2007 (BGVN 33:03) con tin ued to in crease in
size un til it cov ered much of the crater lake and it rose to
over whelm the drain age in lets. Ber nard noted that dome
growth had seem ingly ceased by April 2008. Around that
time (but at un stated date), VSI made ini tial es ti mates of the 
dome’s di men sions as 200 m high, 400 m wide, with a vol -
ume of 35 x 106 m3.

The lake was al most gone by the mid dle of May 2008.
The tem per a ture of flow of wa ters at the end of the drain age 
tun nel (~ 960 m away from the dome) has been re ported to
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Fig ure 16. A photo from De cem ber 2007 show ing a plume emerg ing from Karymsky’s sum mit crater with
lake-filled Acad emy Nauk cal dera in the back ground. Photo by A. Ozerov.

Date
Ther mal

anom aly (pix els)
Com ments

27 Aug 2008 -- Lo cal shal low earth quakes;
ash plume 2.9-3.2 km al ti tude

28 Aug 2008 4 Lo cal shal low earth quakes;
ash plume 2.6-3.0 km al ti tude

29 Aug 2008 4 Lo cal shal low earth quakes;
ash plume 3.0-3.8 km al ti tude

31 Aug 2008 1 Lo cal shal low earth quakes;
ash plume 3.0 km al ti tude

01 Sep 2008 -- Lo cal shal low earth quakes;
ash plume 3.3 km al ti tude

08 Sep 2008 -- Lo cal shal low earth quakes;
ash plumes reach ing 2.2-3.2
km al ti tude

13 Sep 2008 2 Lo cal shal low earth quakes

14 Sep 2008 2 Lo cal shal low earth quakes;
ash plume 2.9 km al ti tude

Ta ble 2. Ther mal anom a lies at Karymsky from NOAA-15 sat el lite im ages 
and vi sual ob ser va tions for the in ter val from June to Sep tem ber 2008.
Cour tesy of Kamchatka Branch of the Geo phys i cal Ser vice of the Rus sian 
Acad emy of Sci ences (KB GS RAS).



be higher than in the crater lake, 66.7°C. Both phreatic and
mag matic de gas sing was very mi nor. A very small amount
of ash was emit ted, and there were no lahars

On 12 May 2008, the erup tion sta tus was down graded
to Green, a level in di cat ing that ei ther no sig nif i cant erup -
tion is ex pected or that fewer than 100,000 peo ple within
100 km of the vol cano would be af fected by ac tiv ity.

Geo logic Sum mary. The rel a tively in con spic u ous,
1,731-m-high Kelut stratovolcano con tains a sum mit crater
lake that has been the source of some of In do ne sia’s most
deadly erup tions. A clus ter of sum mit lava domes cut by
nu mer ous crat ers has given the sum mit a very ir reg u lar pro -
file. Satellitic cones and lava domes are also lo cated low on
the east ern, west ern, and SSW flanks. Erup tive ac tiv ity has
in gen eral mi grated in a clock wise di rec tion around the
sum mit vent com plex. More than 30 erup tions have been
re corded from Gunung Kelut since 1000 AD. The ejec tion
of wa ter from the crater lake dur ing Kelut’s typ i cally short,
but vi o lent erup tions has cre ated pyroclastic flows and
lahars that have caused wide spread fa tal i ties and de struc -
tion. Af ter more than 5,000 per sons were killed dur ing an
erup tion in 1919, an am bi tious en gi neer ing pro ject sought
to drain the crater lake. This ini tial ef fort low ered the lake
by more than 50 m, but the 1951 erup tion deep ened the
crater by 70 m, leav ing 50 mil lion cu bic me ters of wa ter af -
ter re pair of the dam aged drain age tun nels. Af ter more than
200 deaths in the 1966 erup tion, a new deeper tun nel was
con structed, and the lake’s volume before the 1990
eruption was only about 1 million cubic meters.

In for ma tion Con tacts: Alain Ber nard, Free Uni ver sity
of Brussels, CP 160/02, 50, av e nue F, Roo se velt, 1050

Brussels, Bel gium (URL: http://www.ulb.ac.be/sci ences/
ds te/vol  cano/garde /page%20de%20garde .h tml) ;
Volcanological Sur vey of In do ne sia, Cen ter of Vol ca nol -
ogy and Geo log i cal Haz ard Mit i ga tion, Saut Simatupang,
57, Bandung 40122, In do ne sia (URL: http://por tal.vsi.
esdm.go.id/joomla/).

Batu Tara

Lesser Sunda Is lands, In do ne sia
7.792°S, 123.579°E; sum mit elev. 748 m

Our last re port on Batu Tara (BGVN 33:02), also known 
as Palau Komba, cov ered erup tive ac tiv ity from 13 Oc to ber 
2007 through 12 March 2008. Sat el lite im ag ery dur ing that
pe riod re vealed near daily ther mal anom a lies and fre quent
plumes, at least some of which were ash-bear ing. Ash or
ash-and-steam plumes con tin ued to be seen be tween 12
March and 25 Au gust 2008 (ta ble 3).

Tristram Bur ley, a ma rine geo physi cist, was on the
67-m-long mo tor ves sel (MV) Bergen Sur veyor pass ing 24
km to the N of Batu Tara on 25 Au gust (fig ures 17 and 18).
He ob served six dis tinct erup tions of ash plumes from the
wes tern most area of the sum mit crater dur ing a 45-min ute
pe riod. The plumes were pro duced pe ri od i cally roughly ev -
ery 7 min utes. They rose to an es ti mated 350-750 m above
the sum mit and drifted W. The N side of the is land, the only 
part vis i ble to him, showed no vis i ble ev i dence of ei ther

lava flows or pyroclastic den sity
cur rents ac com pa ny ing the erup -
tion plumes.

Geo logic  Sum mary.  The
small iso lated is land of Batu Tara
in the Flores Sea about 50 km N
of Lembata (fomerly Lomblen)
Is land con tains a scarp on the
east ern side sim i lar to the Sciara
del Fuoco of It aly’s Stromboli
vol cano. Veg e ta tion cov ers the
flanks of Batu Tara to within 50
m of the 748-m-high sum mit.
Batu Tara lies N of the main vol -
ca nic arc and is noted for i ts
potassic leu cite-bear ing basanitic
and tephritic rocks. The first his -
tor i cal erup tion from Batu Tara,
dur ing 1847-52, pro duced ex plo -
sions and a lava flow.

In for ma tion Con tacts: Dar -
win Vol ca nic Ash Ad vi sory Cen -
tre ,  Bu reau of  Me te  o rol ogy,
Com mon wealth  of  Aus t ra l ia
(URL: http://www.bom.gov.au/
info/vaac);  Tristram Bur ley ,
Benfield UCL Haz ard Re search
Cen tre, De part ment of Earth Sci -
ences, UCL, 136 Gower Street
(Lewis  Build  ing) ,  Lon don,
WC1E 6BT UK (URL: http://
www.benfieldhrc.org; Email:
tristram.burley@uclmail.net).
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Date Plume top al ti tude (km) Drift di rec tion(s) Re marks 

12 Mar 2008 2.1 SE

13 Apr 2008 2.4 NW

14 Apr 2008 2.4 NW, W

20-21 Apr 2008 NR NR

25-26 Apr 2008 NR NR

03 May 2008 3 NW

07 May 2008 3 NW

11-13 May 2008 1.8 NW, W TA on 12-13 May

29 May-1 Jun 2008 1.8 - 3 WNW, NW TA on 1 June

14-15 Jun 2008 2.1 NW TA on 14 June

19-22 Jun 2008 1.5 NW, W TA on 20 June

28 Jun 2008 1.8 W, WNW

30 Jun 2008 1.8 W, WNW

01 Jul 2008 1.8 W, WNW

02-05 Jul 2008 1.8 W, NW

08-09 Jul 2008 1.8 W, NW

09-15 Jul 2008 1.8 WNW TA on 9 July

16-18 Jul 2008 1.8 W TA on 16 July

24-29 Jul 2008 1.5 - 3.7 WSW, W, NW, N

30-31 Jul 2008 1.5 W

06-08 Aug 2008 1.5 W, NW

10-11 Aug 2008 1.5 W, NW

14-17 Aug 2008 1.5 W

25 Aug 2008 1.1-1.5 W Also see Tristan Bur ley’s 
ob ser va tions in text.

Ta ble 3. Ash or ash-and-steam plume ac tiv ity from Batu Tara, based on ob ser va tions of sat el lite im ag ery and pi lot
re ports. Key: NR = not re ported, TA = ther mal anom aly. Cour tesy of  the Dar win Vol ca nic Ash Ad vi sory Cen tre
(VAAC).



Rincón de la Vieja

Costa Rica
10.830°N, 85.324°W; sum mit elev. 1,916 m

Ac tiv ity at Rincón de la Vieja was last re viewed in May
2007 (BGVN 32:10), when low-level fumarolic ac tiv ity was 
noted. Dur ing June 2007, the seis mo graphic sta tion 5 km to 
the SW of the crater reg is tered seven low-fre quency earth -
quakes and three low-fre quency trem ors. The first tremor
oc curred on 12 June and lasted 2 hours and eight min utes;
the sec ond and third oc curred on 27 and 28 June and they
lasted 37 min utes and 38 min utes, respectively.

The July earth quake ac tiv ity was con sis tent with June; 6 
low fre quency quakes were re corded. Again, tremor ac tiv -
ity oc curred on 28 and 29 July, the first lasted 35 min utes
and the sec ond lasted 17 min utes. Lit tle ac tiv ity was noted
dur ing Au gust and Sep tem ber, and Oc to ber ac tiv ity con -
sisted only of trem ors. On 23 Oc to ber, the tremor lasted 37

min utes, and on 24 Oc to ber it
lasted 25 minutes.

No sig nif i cant seis mic ity was
re corded dur ing the first three
weeks of No vem ber. The seis mic
re cord ing in stru ment went out of
ser  v ice f rom 22 No vem ber
through De cem ber and January.

Dur ing Feb ru ary, 2008, 44
low-fre quency earth quakes were
reg is tered in two groups; the first
on 6 and 7 Feb ru ary and the sec -
ond be tween 17 and 23 February.

Tech ni  cal  dif  f i  cu l  t ies  in
March pre cluded a com plete re -
cord of seis mic ac tiv ity; how ever, 
when re cord ing was avail able,
116 low fre quency earth quakes
were noted.

Tech ni cal prob lems per sisted
in April, how ever dur ing the first
part of the month there was a
low-fre quency earth quake and 1.
16 hours of tremor. Two deep
earth quakes were also noted; the
first reg is ter ing M 3.5 at a depth
of 11 km and the sec ond M 2.9 at
a 25 km depth.

Geo logic Sum mary. Rincón
de la Vieja, the larg est vol cano in
NW Costa Rica, is a re mote vol -
ca nic com plex in the Guanacaste
Range. The vol cano con sists of an 
elon gated ,  ar  cu ate
NW-SE-trending ridge that was
con s t ructed wi thin  the
15-km-wide early Pleis to cene
Guachipelín cal dera, whose rim is 
ex posed on the south side. Rincón 
de la Vieja, some times known as
the “Co los sus of Guanacaste,”
has an es ti mated vol ume of 130
cu km and con tains at least 9 ma -
jor erup tive cen ters. Ac tiv ity has
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Fig ure 17. Photo of an ash plume erupt ing from Batu Tara on 25 Au gust
2008, as taken from the MV Bergen Sur veyor, which was about 24 km N
of the vol cano. Cour tesy of Tristan Bur ley and Ken neth Rae.

Fig ure 18. A se ries of maps to il lus trate the set ting and lo ca tion of Batu Tara in the Lesser Sunda Is lands of
In do ne sia.  At up per left is a large-scale in dex map cen tered on Batu Tara (ar row tip), iden ti fy ing Aus tra lia, Timor
Is land (T), Irian Jaya (IJ), Java (J), and Bor neo (B).  The map at up per right (from Google Earth) in di cates
Ho lo cene vol ca noes (small tri an gles).  For scale, Batu Tara lies ~47 km N of the coast of Lembata Is land
(for merly Lomblen Is land).  At bot tom is a bathymetric map of Batu Tara (“Palau Komba”) and the W-trav el ing
path of the MV Bergen Sur veyor on 25 Au gust 2008. Cour tesy of Tristan Burley and Kenneth Rae.



mi grated to the SE, where the youn gest-look ing crat ers are
lo cated. The twin cone of 1916-m-high Santa María vol -
cano, the high est peak of the Rincón com plex, is lo cated at
the east ern end of a smaller, 5-km-wide cal dera and has a
500-m-wide crater. A plinian erup tion pro duc ing the 0.25
cu km Río Blanca tephra about 3500 years ago was the last
ma jor mag matic erup tion from the vol cano. All sub se quent
erup tions, in clud ing nu mer ous his tor i cal erup tions pos si bly 
dat ing back to the 16th cen tury, have been from the prom i -
nent crater con tain ing a 500-m-wide acid lake (known as
the Active Crater) located ENE of Von Seebach crater.

In for ma tion Con tacts: E. Fernández, E. Duarte, R.
Van der Laat ,  M. Mar ti nez ,  W. Sáenz ,  V. Barboza ,
Observatorio Vulcanologico Sismologica de Costa
Rica-Universidad Nacional (OVSICORI-UNA), Apartado
86-3000, Heredia, Costa Rica (URL: http://www.ovsicori.
una.ac.cr/).

Montagu Is land

South Sand wich Is lands
58.42°S, 26.33°W; sum mit elev. 1,370 m

MODVOLC ther mal alerts and a re cent AS TER im age
in di cate that the erup tion of Mount Belinda, on Montagu Is -

land, which be gan in 2001, has ceased. There have been no
MODVOLC alerts over the vol cano since Sep tem ber 2007
(BGVN 33:03) and a cloud-free AS TER ther mal im age
from 19 July 2008 con firms the ab sence of a ther mal anom -
aly at the sum mit of Mount Belinda.

The erup tion, the first re corded his tor i cal ac tiv ity at the
vol cano, be gan in Oc to ber 2001 and prob a bly ceased in
Sep tem ber 2007, amount ing to al most six years of per sis -
tent ac tiv ity. The ac tiv ity was char ac ter ized by low-level
ash emis sion from the sum mit of Mount Belinda, an
intra-cal dera cone. At least three ef fu sive events pro duced
lava flows that cut into the is land’s ice cover. The larg est
ef fu sive event, in Sep tem ber 2005, cre ated a flow which
trav eled 3.5 km to reach the sea, cre at ing a 500 m wide
delta on the N shore. This delta re mained on a July 2008
ASTER image (fig ure 19).

Geo logic Sum mary. The larg est of the South Sand wich
Is lands, Montagu con sists of a mas sive shield vol cano cut
by a 6-km-wide ice-filled sum mit cal dera. The sum mit of
the 10 x 12 km wide is land rises about 3000 m from the sea
floor be tween Bris tol and Saunders Is lands. Around 90% of 
the is land is ice-cov ered; gla ciers ex tend ing to the sea typ i -
cally form ver ti cal ice cliffs. The name Mount Belinda has
been ap plied both to the high point at the south ern end of
the sum mit cal dera and to the young cen tral cone. Mount
Oceanite, an iso lated 900-m-high peak with a 270-m-wide
sum mit crater, lies at the SE tip of the is land and was the
source of lava flows ex posed at Mathias Point and Allen

Point. There was no re cord of Ho -
lo cene or his tor i cal erup tive ac tiv -
ity at Montagu un til MODIS sat -
el lite data, be gin ning in late 2001, 
re vealed ther mal anom a lies con -
sis tent with lava lake ac tiv ity that
has been per sis tent since then.
Ap par  ent  p lumes and s in  gle
anom a lous pix els were ob served
in ter mit tently on AVHRR im ages 
dur ing the pe riod March 1995 to
Feb ru  ary  1998,  pos  s i  b ly
indicating earlier unconfirmed
and more sporadic  volcanic
activity.

In for ma tion Con tacts: Matt
Pat rick, Ha wai ian Vol cano Ob -
ser va tory (HVO), U.S. Geo log i -
cal Sur vey, PO Box 51, Hawai'i
Na tional Park, HI 96718, USA
(URL: http://hvo.wr.usgs.gov/);
John Smellie, Brit ish Ant arc tic
Sur vey, Nat u ral En vi ron ment Re -
search Coun ci l,  High Cross,
Madingly Road, Cam bridge CB3
0ET, United King dom (URL:
http://www.antarctica.ac.uk/,
Email: jlsm@pcmail.nerc-bas.ac.
uk).
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Fig ure 19. AS TER ther mal im age taken on 19 July 2008 show ing Montagu Is land and sur round ings. The ab sence
of erup tive ac tiv ity is shown by the lack of high ther mal ra di ance areas. The Sep tem ber 2005 lava delta on the N
coast had not eroded away. Cour tesy of Matt Pat rick.


