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Bar ren Is land

Andaman Is lands, In dian Ocean
12.278°N, 93.858°E; sum mit elev. 354 m

All times are lo cal (= UTC + 5 hours)

As pre vi ously re ported (BGVN 33:06), ther mal anom a -
lies on Bar ren Is land de tected by MODIS in stru ments and
pro cessed by the MODVOLC sys tem ceased dur ing 6 Oc -
to ber 2007 to 11 May 2008 but then went on to reg is ter
through the end of June 2008. Ther mal anom a lies re mained 
fre quent, and some times daily, through the end of the year
(fig ure 1). Some days dis played five or more alerts per day,
with the most ac tive day, 20 No vem ber 2008, hav ing 12
alert pix els. Al though the likely cause of those near-daily
ther mal anom a lies was on go ing erup tions, the is land’s re -
mote ness and un in hab ited set ting pre cludes con tin u ous
eye-wit ness re port ing. A new dis ser ta tion dis cusses vol ca -
nic rocks on Bar ren Is land (Alam, 2008), and a tech ni cal
pa per on the topic is in re view.

On 17 No vem ber 2008 the Dar win Vol ca nic Ash Ad vi -
sory Cen ter (VAAC) re ported pi lot ob ser va tions of lava
flows on Bar ren Is land, but no vis i ble in can des cence or va -
por. A pos si ble low-level ash plume was seen on sat el lite
im ag ery drift ing W. On 19 No vem ber, a pi lot re ported that
an ash plume rose to an al ti tude of ~ 2.5 km and drifted
WSW. Dur ing 7-8 De cem ber, the Dar win VAAC again re -
ported pi lots ob ser va tions of lava flows on Bar ren Is land.
Al though ther mal anom a lies were de tected on sat el lite im -
ag ery, ash plumes were not vis i ble.

Ref er ence: Mohammad Ayaz Alam, 2008, Geo log i cal,
geo chem i cal and geo ther mal stud ies on the Bar ren Is land
vol cano, Andaman Sea, In dian Ocean: Ph.D. dis ser ta tion,
In dian In sti tute of Tech nol ogy Bom bay, Mumbai, In dia.

Geo logic Sum mary. Bar ren Is land, a pos ses sion of In -
dia in the Andaman Sea about 135 km NE of Port Blair in
the Andaman Is lands, is the only his tor i cally ac tive vol cano 
along the N-S-trending vol ca nic arc ex tend ing be tween Su -
ma tra and Burma (Myanmar). The 354-m-high is land is the
emer gent sum mit of a vol cano that rises from a depth of
about 2,250 m. The small, un in hab ited 3-km-wide is land
con tains a roughly 2-km-wide cal dera with walls 250-350
m high. The cal dera, which is open to the sea on the W, was 
cre ated dur ing a ma jor ex plo sive erup tion in the late Pleis -
to cene that pro duced pyroclastic-flow and -surge de pos its.
The mor phol ogy of a fresh pyroclastic cone that was con -
structed in the cen ter of the cal dera has var ied dur ing the
course of his tor i cal erup tions. Lava flows fill much of the

cal dera floor and have reached the sea along the west ern
coast dur ing his tor i cal erup tions.

In for ma tion Con tacts: 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/); Dar win Vol ca nic
Ash Ad vi sory Cen tre (VAAC), Bu reau of Me te o rol ogy,
North ern Ter ri tory Re gional Of fice, PO Box 40050, Ca sua -
rina, NT 0811, Aus tra lia (URL: http://www.bom.gov.au/
info/vaac/).

Dukono

Halmahera, In do ne sia
1.68°N, 127.88°E; sum mit elev. 1,335 m

All times are lo cal (= UTC + 9 hours)

Ther mal hotspots and mi nor ash plumes were re ported
through Sep tem ber and early Oc to ber 2008 (BGVN 33:08).
Dukono con tin ued to emit mi nor ash plumes from early Oc -
to ber 2008 through 9 Jan u ary 2009, al though MODVOLC
ther mal alerts have been ab sent since 26 May 2008. Five in -
stances of ash plumes were noted from 11 Oc to ber 2008 to
9 Jan u ary 2009, as re corded by the Dar win Vol ca nic Ash
Ad vi sory Cen tre (ta ble 1). None of the plumes rose above 3 
km al ti tude.

Geo logic Sum mary. Re ports from this re mote vol cano
in north ern most Halmahera are rare, but Dukono has been
one of In do ne sia’s most ac tive vol ca noes. More-or-less
con tin u ous ex plo sive erup tions, some times ac com pa nied
by lava flows, oc curred from 1933 un til at least the
mid-1990s, when rou tine ob ser va tions were cur tailed. Dur -
ing a ma jor erup tion in 1550, a lava flow filled in the strait
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Fig ure 1. Daily ther mal anom a lies at Bar ren Is land from the MODIS/MODVOLC sat el lite ob ser va tions, May 2005 through De cem ber 2008. Ver ti cal scale
in di cates the daily num ber of alert pix els de tected in a spe cific ther mal im age, gen er ally a re flec tion of the ex tent of hot lava flows. Anom a lies are from both the
Aqua and Terra sat el lites, and use UTC dates. Cour tesy of the HIGP MODIS Ther mal Alert Sys tem.

Date (UTC)
Plume

Al ti tude

Plume Di rec tion

(dis tance from vent)

11 Oct 2008 3 km WNW (~ 110 km)

06-07 Nov 2008 2.4 km WNW (~ 72 km)

20 Nov 2008 3 km NW (~ 110 km)

15 Dec 2008 3 km SE (~ 160 km)

06 Jan 2009 1.8 km E (~ 90 km)

Ta ble 1. Ash plumes re ported from Dukono be tween 11 Oc to ber 2008 and
9 Jan u ary 2009 (UTC). Data from the Dar win Vol ca nic Ash Ad vi sory
Cen tre.



be tween Halmahera and the north-flank cone of Gunung
Mamuya. Dukono is a com plex vol cano pre sent ing a broad, 
low pro file with mul ti ple sum mit peaks and over lap ping
crat ers. Malupang Wariang, 1 km SW of Dukono’s sum mit
crater com plex, con tains a 700 x 570 m crater that has also
been ac tive dur ing his tor i cal time.

In for ma tion Con tacts: Dar win Vol ca nic Ash Ad vi sory
Cen tre (VAAC), Bu reau of Me te o rol ogy, North ern Ter ri -
tory Re gional Of fice, PO Box 40050, Ca sua rina, NT 0811,
Aus tra lia (URL: http://www.bom.gov.au/info/vaac/); Cen -
ter of Vol ca nol ogy and Geo log i cal Haz ard Mit i ga tion
(CVGHM), Jalan Diponegoro 57, Bandung 40122, In do ne -
sia (URL: http://por tal.vsi.esdm.go.id/joomla/); 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), Uni ver sity of Hawai’i, 2525 Cor rea
Road, Ho no lulu, HI 96822, USA (http://hotspot.higp.ha -
waii.edu/).

Sumbing

Java, In do ne sia
7.384°S, 110.070°E; sum mit elev. 3,371 m

The an nounce ment of an erup tion in the Smith so nian/
USGS Weekly Vol ca nic Ac tiv ity Re port (30 July-5 Au gust
2008) was later found to be false. The Dar win Vol ca nic
Ash Ad vi sory Cen ter (VAAC) noted that a pi lot re ported an 
erup tion plume from Sumbing on 1 Au gust 2008. The
plume al leg edly rose to an al ti tude of 4.9 km and drifted W. 
How ever, ash was not iden ti fied on sat el lite im ag ery. Cen -
ter of Vol ca nol ogy and Geo log i cal Haz ard Mit i ga tion
(CVGHM) ob serv ers at the lo cal ob ser va tory saw only
non-erup tive pro cesses at the vol cano, and they noted brush 
fires in Sep tem ber and Oc to ber. A com mon prob lem in this
ac tive re gion oc curs when drift ing plumes be come linked to 
the wrong vol cano. Af ter dis cuss -
ing the field ob ser va tions, both
Dar win VAAC and In do ne sia’s
CVGHM con cluded the re port
was in er ror. No ther mal anom a -
lies have been de tected by the
MODIS/MODVOLC sat el lite
sys tem for the vol cano since 5
Oc to ber 2006.

The area of Mt. Sumbing,
close to Mt. Sundoro (also known 
as Sindoro) on Java (fig ure 2),
was the sub ject of a re cent study
of peo ple’s per cep tions and re ac -
t ions  to  vol ca  nic  haz  ards
(Lavignea and oth ers, 2008).
Note that  there is  an other
stratovolcano named Sumbing on
Su ma tra. In ad di tion, one of the
domes of Kelut (Java) is known
as Sumbing.

Ref er ence: Lavignea, F., De
Costerb, B., Juvinb, N., Flohicb,
F., Gaillardc, J-C., Texierd, P.,
Morine, J., and Sartohadif, J.,
2008, Peo ple’s be hav iour in the

face of vol ca nic haz ards: Per spec tives from Ja va nese com -
mu ni  t ies,  In  do ne s ia :  Jour  nal of  Vol  ca  nol  ogy and
Geo ther mal Re search, v. 172 (3-4), p. 273-287.

Geo logic Sum mary. Gunung Sumbing is a prom i nent
3,371-m-high stratovolcano that lies across a 1,400-m-high
sad dle from sym met ri cal Sundoro vol cano in cen tral Java.
Prom i nent flank cones are lo cated on the N and SE sides of
Sumbing, which are some what more dis sected than
Sundoro vol cano. An 800-m-wide horse shoe-shaped sum -
mit crater breached to the NE is par tially filled by a lava
dome that fed a lava flow down to 2,400 m al ti tude. Em -
place ment of the dome fol lowed the erup tion of ex ten sive
pyroclastic flows down the NE flank. The only re port of
his tor i cal ac tiv ity at Sumbing vol cano, in about 1730 AD,
may have pro duced the small phreatic craters found at the
summit.

In for ma tion Con tacts: Dar win Vol ca nic Ash Ad vi sory
Cen tre (VAAC), Bu reau of Me te o rol ogy, North ern Ter ri -
tory Re gional Of fice, PO Box 40050, Ca sua rina, NT 0811,
Aus tra lia (URL: http://www.bom.gov.au/info/vaac/); Cen -
ter of Vol ca nol ogy and Geo log i cal Haz ard Mit i ga tion
(CVGHM), Saut Simatupang, 57, Bandung 40122, In do ne -
sia (URL: http://portal.vsi.esdm.go.id/joomla/).

Rabaul

New Brit ain, SW Pa cific
4.271°S, 152.203°E; sum mit elev. 688 m

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

This re port doc u ments ash plumes and ex plo sions at
Tavurvur, a cone on the NE flank of Rabaul cal dera, from
May through De cem ber 2008; our last re port (BGVN 33:03) 
de scribed ac tiv ity from the end of July 2007 through early
May 2008. Avi a tion no tices were fre quent from May 2008
through De cem ber 2008 (ta ble 2); plume heights were typ i -
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Fig ure 2. Area around the twin ac tive vol ca noes of Sumbing and Sundoro. Note the nearby volcanological
ob ser va tory at Gentingsari. The cir cles around the vol cano sum mits rep re sent ra dii of ~ 4 and 6 km from the
sum mit. From Lavignea and oth ers (2008).



cally to 3 km al ti tude or less, but they were vis i ble con sid er -
able dis tances down wind, of ten over 100 km and in some
cases dur ing 22 July to 12 Au gust, to 185 km. Ad di tional
de tails and ground ob ser va tions were pro vided by the
Rabaul Volcanological Observatory (RVO).

May 2008. Emis sions were vari able with some ejec tions 
be ing quite force ful; while at other times there were long
pe ri ods of hazy emis sions. Sub-con tin u ous rum bling and
roar ing from the vent were re ported, and was es pe cially no -
tice able af ter heavy rain. The roar ing was in ter preted as a
re sult of the in ter ac tion of wa ter with hot rocks.  Seis mic ity
was dom i nated by low-fre quency vol ca nic earth quakes,
which in creased from low lev els at the be gin ning of the
month to mod er ately high lev els on and af ter the 15th.
Ground de for ma tion mea sure ments con tin ued to in di cate
slow sub si dence. There were, how ever, two pe ri ods of sig -
nif i cant up lift (1 cm each) on the 16th and 17th, each oc cur -
ring over 4 hours. The speed of the up lift and then its re turn
to ‘nor mal’ within 24 hours ac com pa nied by in creased
roar ing and oc ca sional ex plo sions, seemed to in di cate this
was a block age in the vent that caused steam build up,
followed by leakage and vent clearing.

June 2008. Con tin u ous roar ing and mod er ate ashfall
ceased in June, but pe ri odic (hours apart) ex plo sions pro -
duced some large amounts of ash, fol lowed by gen tle steam 
emis sions. The ex plo sions were in ter preted as the re sult of
the vent be com ing pe ri od i cally blocked, due to a less en ing
of vol ume of the gas/steam emis sions, en abling de bris to
ac cu mu late rather than be ing in stantly ex pelled. This pro -
cess en abled the gas pres sure to build un til it was able to ex -
plo sively clear the vent. The gas pres sure then dropped and
the debris began to accumulate again.

Al though erup tions had ceased by the 10th, loud roar ing 
con tin ued and night glow was vis i ble. On the 17th a small

erup tion oc curred. Ground de for ma tion mea sure ments
showed that dur ing the lat ter half of June, the vol cano was
in a de flated state with the cal dera sta ble. Seis mic ity was
moderate.

July 2008. Tavurvur con tin ued to gen er ate oc ca sional
ash emis sions ac com pa ny ing white va por in July (fig ure 3). 
The ash was mostly dark and gray through out the month
with some days be ing lighter. Ashfall was prev a lent at
Rabaul Town and other ar eas down wind, in clud ing
Namanula Hill, Malaguna, Pilapila, Volavolo, Nonga, and
Watom. Night glow was usu ally ob scured by the ash cloud.
Ground de for ma tion mea sure ments showed a 1 cm de fla -
tion since early June. Low-fre quency earth quakes re sulted
from move ment of steam or gas and ash in the con duit.
Some of the earth quakes were associated with ash
emissions.

Au gust 2008. Light to mod er ate winds con tin ued to
blow ash-rich plumes to the NW, while weak to mod er ate
ash emis sions con tin ued. Rabaul Town has been the most
af fected, given its lo ca tion along the main axis of the wind
path and prox im ity to the vol cano. The ac cu mu lated ash in
Rabaul Town dur ing the past 4-5 weeks has been very sig -
nif i cant. Some vi sual change in the plume was ev i dent
shown by the slight in crease in the num ber of light-col ored
ash emis sions com pared to pre vi ous weeks when dark
emis sions with more ash were dom i nant. Oc ca sional roar -
ing noises were heard, and weak to strong pro jec tions of in -
can des cent lava frag ments were pres ent dur ing mod er ate
and strong ex plo sions. Some small high-fre quency earth -
quakes that be gan in late July ap peared to be orig i nat ing
from NE of Rabaul Caldera, but exact locations could not
be established.

Sep tem ber 2008. There was slight im prove ment in the
con di tions at Rabaul Town and the down wind ar eas dur ing
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Date Plume Height Di rec tion
Dis tances

down wind (km)
Notes and Com ments

07 May-08 May 3.0 km SE 55-92 —

10 May-12 May 3.0 km NE 37-46 —

14 May-21 May 3.0 km SW, SE, NW 37-55 —

28 May-02 Jun 3.0 km NNW, NW, WNW 74-111 Plumes 111 km (29 May, 1 Jun).

03 Jun-10 Jun — — — Low erup tion plumes.

19 Jun-18 Jul 1.5-3.0 km N, NW, W 27-129 Typ i cally ~ 8- km-long plumes. Plumes 27 km (19 Jun), 129
km (3 Jul), and 111 km (7 Jul).

22 Jul-12 Aug 1.5-3.0 km W, NW 37-185 Plumes ~ 185 km (7 and 11 Aug).

15 Aug-05 Sep 1.5-2.4 km WNW, NW 22-111 Plume 111 km (15 Aug), 92 km (16-17 Aug).

07 Sep-08 Sep 1.8 km W 101-129 —

09 Sep-11 Sep 1.8 km NW, WNW 46-55 —

12 Sep-16 Sep 1.8-3.0 km SW, S, NW 27-129 Plume 129 km (15 Sep).

17 Sep-21 Sep 1.8-2.4 km W, NW 27-64 Typ i cally 27- to 55-km-long plumes; Plume 64 km (18 Sep).

25 Sep-26 Sep 2.4 km SE, NW 27-74 —

29 Sep-30 Sep 1.8 km W 64 —

06 Oct-16 Oct 1.5-3.0 km NW, WNW, W 74-111 Chiefly plume heights of 2.4 km. Plumes 111 km (6-7 Oct),
101 km (13 Oct).

17 Oct-28 Oct 3.0 km SW, W, WNW, NW 46-222 Plumes 166 km (23-24 Oct), 222 km (26 Oct).

31 Oct-11 Nov 2.4 km NW 37-120 Plume 120 km (2 Nov), 37 km (9-11 Nov).

15 Nov-06 Dec 3.0 km W, NW, NNW 27-148 Typ i cal plume length of 55 km. On 20 Nov and 5 Dec, Plumes
148 km (20 Nov), 129 km (5 Dec). On 2-3 Dec, mi nor low
plumes.

07 Dec-10 Dec 2.4 km E, ENE 27 —

Ta ble 2. Ash plumes from Rabaul’s Tavuvur cone dur ing 7 May-16 De cem ber 2008. The ta ble dis tills ~ 150 re ports, mostly from the Dar win Vol ca nic Ash
Ad vi sory Cen ter (VAAC). Ar eas af fected by ashfall can gen er ally be found de scribed in the text.



Sep tem ber, de spite con tin u ing ash emis sions from
Tavurvur. This re sulted from de creased ashfall, changes in
wind pat terns, and light rains that in hib ited ash re-sus pen -
sion. The ar eas af fected by the con tin u ing ashfall in cluded
the vil lages be tween Rapolo and Raluan as well as
Namanula Hill and Korere. On 24 Sep tem ber, flights to
Tokua were cancelled due to ashfall.

Oc to ber 2008. Tavurvur con tin ued to emit oc ca sional
light to dark gray ash plumes in Oc to ber. The chang ing
wind di rec tions con tin ued to blow ash plumes to the W,
NW, and E of Tavurvur. Loud roar ing noises were heard on 
the 5th and a to tal of eight high-fre quency earth quakes that
orig i nated NE of Rabaul were re corded that day. Af ter a pe -
riod of slight de crease in ash con tent, the erup tive ac tiv ity
be gan to change. On the 11th force ful emis sions of pale
gray to dark gray ash clouds oc curred. Large ex plo sions be -
gan on the 20th with emis sions of ash-rich plumes. The ash
plumes rose be tween 1-3 km above the sum mit be fore they
were blown to the NW and W. A con tin u ous red glow was
vis i ble at night, and roar ing and rum bling noises con tin ued. 
Ground de for ma tion mea sure ments from the wa ter-tube
tiltmeter con tin ued to show the long-term de fla tion ary
trend at the cen tral part of the cal dera since July 2007.
Minor inflation was noted during 7-11 October.

No vem ber 2008. Light to pale gray ash emis sions con -
tin ued in No vem ber, though the ash con tent was rel a tively
low. Nearly con tin u ous glow was vis i ble at night. Oc ca -
sional pro jec tions of in can des cent lava frag ments were pro -
duced by force ful emis sions and weak ex plo sions. No
high-fre quency vol cano-tec tonic earth quakes were re -
corded. The wa ter-tube tiltmeter con tin ued to show
downtilt to wards the cen ter of the cal dera, which was in ter -
preted as a de fla tion of the cen tral part of the cal dera.
Heavy rains washed ex cess ash from the up per slopes of the 
cal dera wall down to low ly ing ar eas, caus ing flood de po si -
tion. An earth quake on 1 No vem ber in the Bis marck Sea
did not result in a tsunami recorded by the RVO tide
gauges.

1-12 De cem ber 2008. Ac tiv ity con tin ued in the first
half of De cem ber, with steady emis sions of ash-rich

plumes.  Some of  the emis s ions were force ful  and
oc ca sional roar ing/rum bling noises were heard. Vil lages af -
fected by the ash plumes in cluded Rabaul Town, Malaguna, 
Rapolo, Raluan, Vul can, Karavia, Davaon, Nguvalian,
Raluana, Barovo, Butuwin and in land vil lages in the down -
wind paths. The down-tilt to ward the cen ter of the cal dera,
re ported in previous months, stopped.

Geo logic Sum mary. The low-ly ing Rabaul cal dera on
the tip of the Ga zelle Pen in sula at the NE end of New Brit -
ain forms a broad shel tered har bor uti lized by what was the
is land’s larg est city prior to a ma jor erup tion in 1994. The
outer flanks of the 688-m-high asym met ri cal pyroclastic
shield vol cano are formed by thick pyroclastic-flow de pos -
its. The 8 x 14 km cal dera is widely breached on the east,
where its floor is flooded by Blanche Bay and was formed
about 1400 years ago. An ear lier cal dera-form ing erup tion
about 7100 years ago is now con sid ered to have orig i nated
from Tavui cal dera, off shore to the north. Three small
stratovolcanoes lie out side the north ern and NE cal dera
r ims of  Rabaul .  Post-cal dera  erup t ions  bui lt  ba  -
saltic-to-dacitic pyroclastic cones on the cal dera floor near
the NE and west ern cal dera walls. Sev eral of these, in clud -
ing Vul can cone, which was formed dur ing a large erup tion
in 1878, have pro duced ma jor ex plo sive ac tiv ity dur ing his -
tor i cal time. A pow er ful ex plo sive erup tion in 1994 oc -
curred si  mul ta  neously from Vul can and Tavurvur
volcanoes and forced the temporary abandonment of
Rabaul city.

In for ma tion Con tacts: Steve Saunders and Herman
Patia, Rabaul Volcanological Ob ser va tory (RVO), De part -
ment of Min ing, Pri vate Mail Bag, Port Moresby Post Of -
fice, Na tional Capitol Dis trict, Pa pua New Guinea (Email:
hguria@global.net.pg, URL: http://www.pngndc.gov.pg/
Vol cano%20Bulletins.htm); NASA Earth Ob ser va tory
(URL: http://earthobservatory.nasa.gov/).

Bagana

Bougainville Is land, SW Pa cific
6.140 S, 155.195 E; sum mit elev. 1,750 m

All times are lo cal (= UTC +11 hours)

Lava flows, pyroclastic flows, and re peated force ful ash 
emis sions were noted at Bagana (fig ure 4) from June 2007
through March 2008 (BGVN 33:03). Lava flows and ash
emis sions con tin ued from the end of May 2008 through 16
De cem ber 2008. No re ports were re ceived for April 2008.

In May 2008 the Rabaul Volcanological Ob ser va tory
(RVO) noted that slug gish lava flowed from the sum mit to -
wards the S and the Torokina River, along with small ash
emis sions from the sum mit that rose a few hun dred me ters.
Smaller dust clouds formed from the lava flow fronts. Night 
glow was com mon, as were boom ing and rum bling noises.
On 15 May 2008 the lava flows ac cel er ated and the glow
bright ened. Ac tiv ity was low dur ing June. RVO noted vari -
able vol umes of white va por from the sum mit crater. Oc ca -
sional loud boom ing noises were heard, and on the night of
8 June, a weak glow was vis i ble. RVO re ports for Au gust
through much of December were absent.

Based on ob ser va tions of sat el lite im ag ery, the Dar win
Vol ca nic Ash Ad vi sory Cen ter pub lished avi a tion ad vi so -
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Fig ure 3. MODIS sat el lite im age of a Rabaul ash plume on 3 July 2008. In
this im age, the vol cano’s plume dif fers from the nearby clouds in both
color and form. Whereas the clouds are bright white with dis tinct mar gins, 
the plume is more dif fuse in shape with a dingy gray-beige color. The
rel a tively dark color of the plume sug gests vol ca nic ash mixed with wa ter
va por. Cour tesy of NASA Earth Ob ser va tory.



ries for Bagana. From May through De cem ber, eight low
level ash plumes were ob served (ta ble 3). The high est was
noted on 22 May, when the plume rose to 3.7 km al ti tude
and drifted S at about 23 km/hour.

MODVOLC. These sat el lite-de rived in fra red alerts
were con sis tent with on go ing Bagana erup tions. As pre vi -
ously re ported, MODIS/MODVOLC ther mal alerts were
abun dant dur ing 2006-2007 (BGVN 32:04) and through
March 2008 (BGVN 33:03). Ther mal alerts con tin ued to be
de tected from April through the end of De cem ber 2008.
Dur ing this time, the alerts were is sued 4-12 times per
month. The sys tem, us ing MODIS (the Mod er ate Res o lu -
tion Im ag ing Spectroradiometer) and the MODVOLC al go -
rithm, is pro cessed by the staff at the Ha waii In sti tute of
Geophysics and Planetology (HIGP).

Ref er ences. Sillitoe, R. H., 1997, Char ac ter is tics and
con trols of the larg est por phyry cop per-gold and epi ther mal 
gold de pos its in the circum-Pa cific re gion: Aus tra lian Jour -
nal of Earth Sci ences, v. 44, no. 3, p. 373-388.

Lightbody, M., and Wheeler, T., 1985, Pa pua New
Guinea, a travel sur vival kit: Lonely Planet Pub li ca tions,
256 p., ISBN 0 908086 59 8.

Geo logic Sum mary. Bagana vol cano, oc cu py ing a re -
mote por tion of cen tral Bougainville Is land, is one of Mel a -

ne sia’s youn gest and most ac tive
vol ca noes. Bagana is a mas sive,
sym met  r i  cal ,  roughly
1,750-m-high lava cone largely
con structed by an ac cu mu la tion
of vis cous andesitic lava flows.
The en tire lava cone could have
been con structed in about 300
years at its pres ent rate of lava
pro duc tion. Erup tive ac tiv ity at
Bagana is fre quent and is char ac -
ter ized by non-ex plo sive ef fu sion
of vis cous lava that main tains a
small lava dome in the sum mit
crater, al though ex plo sive ac tiv ity 
oc  ca s ion al ly  pro  duc ing
pyroclastic flows also oc curs.
Lava flows form dra matic, freshly 
pre served tongue-shaped lobes up 
to 50-m-thick with prom i nent
levees that descend the volcano’s
flanks on all sides.

In for  ma t ion Con tacts:
Rabaul Volcanological Ob ser va -
tory (RVO), Dept of Min ing, Pri -
vate Mail Bag, Port Moresby Post 
Of fice, Na tional Capitol Dis trict,
Pa pua New Guinea (Email :
hguria@global.net.pg, URL:
http://www.pngndc.gov.pg/Vol -
cano Bul le tins.htm); Dar win Vol -
ca nic Ash Ad v i  sory  Cen tre
(VAAC), Bu reau of Me te o rol ogy,
North ern Ter ri tory Re gional Of -
fice, PO Box 40050, Ca sua rina,
NT 0811, Aus tra lia (URL: http://
www.bom.gov.au/info/vaac/);
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/).
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Fig ure 4. Map of Bougainville Is land show ing ad ja cent is lands and key cit ies, in clud ing Arawa, the dis puted
cap i tal and larg est set tle ment of the prov ince. Panguna is the lo ca tion of an enor mous gold- and sil ver-bear ing
por phyry-cop per de posit in the vol ca nic high lands (Sillitoe, R. H., 1997), and the site of an open-pit mine which
closed in 1989. A de cade of civil war sur round ing the mine ham pered re port ing on Bougainville’s vol ca noes.
Base map mod i fied from Lightbody and Wheeler (1985).

Date Al ti tude Drift Re marks

22 May 2008 3.7 km S ~ 23 km/hour

16 Sep 2008 2.4 km SW —

22 Sep 2008 2.4 km SW —

08 Oct 2008 3 km WSW Ex tended  55-110 km

20 Nov 2008 3 km SW Ex tended 75 km

26 Nov 2008 — W —

02 Dec 2008 3 km NW —

16 Dec 2008 3 km SW —

Ta ble 3. Dar win VAAC ad vi so ries de scrib ing ash plumes from Bagana
dur ing May 2008 to De cem ber 2008.



Galeras

Co lom bia
1.22°N, 77.37°W; sum mit elev. 4,276 m

All times are lo cal (= UTC - 5 hours)

The most re cent re port on Galeras (BGVN 33:03) dis -
cussed ac tiv ity be tween Sep tem ber 2006 and April 2008
that in cluded a num ber of mi nor earth quakes and plumes
(mostly ash) that rose gen er ally be tween 4.4 and 7.2 km in
al ti tude. One erup tion dur ing that in ter val sent a plume up
to 11 km al ti tude. In early April 2008, seis mic ity de creased. 
This re port re views Sep tem ber through 9 December 2008.

Ac cord ing to the Instituto Colombiano de Geologia y
Mineria (INGEOMINAS) seis mic ac tiv ity at Galeras was
low dur ing April through Au gust 2008, al though a few
small earth quakes oc curred and emis sions of steam, some -
times mixed with ash, were fre quent. Some emis sion clouds 
reached greater than 1 km above the sum mit. Sul fur di ox ide 
(SO2) lev els were mod er ate, some times rang ing above
8,000 tons per day. On 21 July, SO2 lev els reached 10,800
tons per day.

The INGEOMINAS re ported that an M 2 earth quake lo -
cated S of Galeras oc curred on 9 Sep tem ber at a depth of
less than 1 km. Seis mic ity in Sep tem ber was dom i nated by
long-pe riod and tremor events (ta ble 4). The SO2 emis sion
rate fluc tu ated be tween 3,200 and 6,800 tons dur ing 11-16
Sep tem ber, but jumped to 14,500 tons on the day af ter the
earth quake. Gas plumes drifted W and NW.

A 19 Sep tem ber over flight re vealed in can des cence
com ing from the main crater. Ther mal im ages re vealed that
parts of the cone in the main crater mea sured 550°C; other
anom a lies on the cone’s flanks mea sured 270°C. SO2 fluxes 
were near 8,200 tons per day. Fur ther mea sure ments dur ing 
19-23 Sep tem ber re vealed tem per a tures be tween 500 and
600°C and SO2 fluxes be tween 3,000 and 5,200 tons per
day. Gas emis sions could be seen from the city of San Juan
de Pasto on 2 and 4 Oc to ber 2008 (fig ure 5).

Ac cord ing to INGEOMINAS, dur ing the lat ter half of
Oc to ber and first week of No vem ber, white plumes (oc ca -
sion ally tinged gray or blue) rose from Galeras to al ti tudes
of 4.5-7.4 km and drifted S, NW, and W. On 20 Oc to ber, an 
M 2.3 earth quake lo cated 600 m SSW of the main crater oc -
curred at a depth of less than 1 km. Dur ing an over flight on
30 Oc to ber, in can des cence was ob served on some parts of
the lava dome.

On 11 No vem ber, INGEOMINAS re ported that dur ing
the pre vi ous week, pul sat ing white plumes, oc ca sion ally
tinged gray, rose to al ti tudes of 4.5-5.7 km and drifted W.
On 30 No vem ber, ash emis sions from Galeras were as so ci -
ated with seis mic tremor that lasted about 30 min utes. The
re sul tant ash plumes drifted 6-12.5 km S and SSW.

Dur ing an over flight on 11 De cem ber, ther mal im ages
of the lava dome in Galeras’s crater were taken. The im ages 
re vealed tem per a tures as hot as 530°C on the N side of the
dome and near 80°C on the W side. Tem per a tures had de -
clined com pared to ther mal im ages taken in Oc to ber 2008.
On 16 De cem ber, INGEOMINAS re ported that dur ing the
pre vi ous few days, gas plumes rose to al ti tudes of 5.9-6.7
km and drifted NW.

Dur ing Oc to ber, No vem ber, and De cem ber low seis -
mic ity and mod er ate gas emis sions con tin ued. Max i mum
SO2 emis sions ranged from 780 to 5,300 tons per day.

MODVOLC. Dur ing 2008, MODVOLC reg is tered sev -
eral ther mal alerts on Galeras’s sum mit to NE sides (ta ble
5). The MODVOLC ther mal im ag ing sys tem uses Modis
in stru ments on the Aqua and Terra sat  el  l ites.  The
MODVOLC ther mal alert prior to those on ta ble 5 took
place on 30 December 2005.

As of 9 De cem ber, the level of ac tiv ity of the vol cano
re mained at 3 (Yel low), sig ni fy ing that “changes in the be -
hav ior of vol ca nic ac tiv ity have been noted.” (Note: On the
es tab lished lo cal scale, Alert Level 1 is high est state of

alert.)
Geo logic Sum mary. Galeras,

a  s tra tovolcano with  a  large
breached cal dera lo cated im me di -
ately W of the city of Pasto, is one 
of Co lom bia’s most fre quently
ac tive vol ca noes. The dom i nantly
andesitic Galeras vol ca nic com -
plex has been ac tive for more than 
1 mil lion years, and two ma jor
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Fig ure 5. Pho tos of gas emis sions from Galeras taken from the city of San
Juan de Pasto on 2 and 4 Oc to ber 2008. Cour tesy of INGEOMINAS.

Week (2008) Long-period Hy brid Vol cano-tec tonic Tremor Other

01 Sep-07 Sep 116 0 6 138 2124

08 Sep-14 Sep 75 2 7 51 1572

15 Sep-21 Sep 78 11 12 108 1718

22 Sep-28 Sep 146 9 8 234 1681

29 Sep-05 Oct 144 5 7 366 1580

Ta ble 4. Volcanic events at Galeras in Sep tem ber 2008. Cour tesy of INGEOMINAS.

Date (UTC) Time (UTC) Pix els Sat el lite

05 Aug 2008 0350 1 Terra

05 Aug 2008 0645 2 Aqua

13 Sep 2008 0655 1 Aqua

24 Sep 2008 0340 1 Terra

24 Sep 2008 0635 1 Aqua

04 Dec 2008 0645 1 Aqua

Ta ble 5. Ther mal anom a lies at Galeras based on MODVOLC im ag ing
be tween 1 April and 4 De cem ber 2008 (con tin ued from the list in BGVN
33:03). Cour tesy of Hawai’i In sti tute of Geo phys ics and Plan e tol ogy
(HIGP) Ther mal Alerts Sys tem.



cal dera col lapse erup tions took place dur ing the late Pleis -
to cene. Long-term ex ten sive hy dro ther mal al ter ation has
af fected the vol cano. This has con trib uted to large-scale ed -
i fice col lapse that has oc curred on at least three oc ca sions,
pro duc ing de bris av a lanches that swept to the W and left a
large horse shoe-shaped cal dera in side which the mod ern
cone has been con structed. Ma jor ex plo sive erup tions since 
the mid-Ho lo cene have pro duced wide spread tephra de pos -
its and pyroclastic flows that swept all but the south ern
flanks. A cen tral cone slightly lower than the cal dera rim
has been the site of nu mer ous small-to-mod er ate historical
eruptions since the time of the Spanish conquistadors.

In for ma tion Con tacts: Instituto Colombiano de
Geología y Minería (INGEOMINAS),  Observatorio
Vulcanológico y Sismológico de Popayán, Popayán, Co -
lom bia (Email: uop@emtel.net.co); 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.hawaii.edu/).

Re doubt

South west ern Alaska, USA
60.485°N, 152.742°W; sum mit elev. 3,108 m

All times are lo cal (= UTC - 9 hours)

In late July 2008 field crews from the Alaska Vol cano
Ob ser va tory (AVO) work ing around the sum mit of the vol -
cano smelled hy dro gen sul fide (H2S) gas. Then, on 16 Sep -
tem ber 2008, a pi lot fly ing down wind of Re doubt re ported
smell ing a strong sul fur-di ox ide (SO2) odor. A week later,
res i dents of a cabin near Wadell Lake (25 km NE) re ported
loud noises com ing from the direction of Redoubt.

Dur ing an over flight on 27 Sep tem ber 2008, sci en tists
ob served sev eral frac tures and cir cu lar open ings in the up -
per Drift gla cier that had not been seen be fore. They also
noted that fumaroles atop the 1968 and 1990 lava domes
were more vig or ous than when last ob served in mid-Au -
gust. A dis tinct H2S odor was also ev i dent, though no SO2

was de tected by onboard in stru men ta tion. The seis mic net -
work at Re doubt did not de tect any abnormal earthquake
activity.

Sat el lite ther mal in stru men ta tion de tected warm ing near 
the sum mit crat ers on 13 Oc to ber. Fumarolic ac tiv ity and
wa ter flow ing be neath Drift gla cier on the N flank had pro -
duced a 45-m-wide melt or col lapse hole at an el e va tion of
about 1,700 m on Drift glacier.

On 2 No vem ber a slushy de bris-flow orig i nated near the 
1966-68 vent. On 5 No vem ber AVO raised the Avi a tion
Color Code for Re doubt from Green to Yel low and the Vol -
cano Alert Level from Nor mal to Ad vi sory be cause of sig -
nif i cant changes in gas emis sion and heat out put dur ing the
pre vi ous sev eral months. The changes were a de par ture
from the long-ob served back ground ac tiv ity. In early No -
vem ber, AVO staff be gan to in stall ad di tional geo phys i cal
equip ment and a web camera on the volcano.

Since No vem ber, seis mic ac tiv ity has re mained low, al -
though the num ber of low-fre quency earth quakes dur ing
the pre vi ous sev eral months had in creased mod estly. On 16
De cem ber a short-lived steam cloud, ris ing no higher than
the vol cano’s sum mit, was re ported by an ob server in

Kenai, 82 km E of the vol cano. Clear sat el lite views dur ing
12-16 De cem ber showed noth ing un usual. As of 23 De -
cem ber 2008, the Cur rent Avi a tion Color Code and Vocano 
Alert Level re mained at Yellow and Advisory, respectively.

Geo logic Sum mary. Re doubt is a 3,108-m-high gla -
cier-cov ered stratovolcano with a breached sum mit crater
in Lake Clark Na tional Park about 170 km SW of An chor -
age. Next to Mount Spurr, Re doubt has been the most ac -
tive Ho lo cene vol cano in the up per Cook In let. The vol cano 
was con structed be gin ning about 890,000 years ago over
Me so zoic gra nitic rocks of the Alaska-Aleu tian Range
batholi th .  Col lapse  of  the  sum mit  of  Re doubt
10,500-13,000 years ago pro duced a ma jor de bris av a -
lanche that reached Cook In let. Ho lo cene ac tiv ity has in -
cluded the em place ment of a large de bris av a lanche and
clay-rich lahars that dammed Lake Cres cent on the S side
and reached Cook In let about 3,500 years ago. Erup tions
dur ing the past few cen tu ries have af fected only the Drift
river drain age on the N. His tor i cal erup tions have orig i -
nated from a vent at the N end of the 1.8-km-wide breached 
sum mit crater. The 1989-90 erup tion of Re doubt had se vere 
eco nomic im pact on the Cook Inlet region and affected air
traffic far beyond the volcano.

In for ma tion Con tacts: Alaska Vol cano Ob ser va tory
(AVO), a co op er a tive pro gram of (a) U.S. Geo log i cal Sur -
vey, 4200 Uni ver sity Drive, An chor age, AK 99508-4667
USA (Email: tkeith@tun dra.wr.usgs.gov; URL: http://
www.avo.alaska.edu/), (b) Geo phys i cal In sti tute, Uni ver -
s i ty  of  Alaska,  P .O.  Box 757320,  Fair  banks ,  AK
99775-7320 USA (Email: eich@dino.gi.alaska.edu), and
(c) 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 
(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)

Sat el lite im ages ac quired dur ing the night of 23 De cem -
ber 2008 showed a per sis tent ther mal anom aly near the
sum mit of Cleve land, a stratovolcano form ing the west ern
half of the re mote and un in hab ited Chuginadak Is land in
the E-cen tral Aleu tian Is lands. Cloud cover pre vented sat el -
lite ob ser va tions dur ing 25-27 De cem ber, but a small ther -
mal anom aly was ob served on 28 De cem ber 2008. The
Alaska Vol cano Ob ser va tory (AVO) raised the avi a tion
color code to Yel low and the alert level to Advisory on 24
December 2008.

AVO re ported that on the morn ing of 2 Jan u ary 2009, a
short-lived but ex plo sive ash emis sion oc curred. The re sult -
ing plume reached to an al ti tude of ~ 6 km. The plume was
first ob served in a sat el lite im age ob tained at 1645 UTC and 
was vis i ble in sub se quent im ages for sev eral hours. The
plume drifted ~ 240 km ESE, but then dis persed rap idly and 
could no lon ger be de tected. Sat el lite views of the vol cano
were ob scured by clouds most of the week; how ever, a mi -
nor ther mal anom aly was ob served in sat el lite views of the
sum mit on the morn ing of 4 Jan u ary. Dur ing this event no
ac tive lava flows were ob served, as com pared with events
of July-Au gust 2008 (BGVN 33:07).
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Cleve land lacks seis mic in stru men ta tion; sat el lite data
and pi lot re ports are the pri mary in for ma tion sources.
Thermal anom a lies were ab sent af ter the clus ter of events
dur ing 22-29 July 2008 (BGVN 33:07).

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: http://www.avo.alaska.edu/), 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).
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