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Koryaksky

Kamchatka Pen in sula, Rus sia
53.320°N, 158.688°E; sum mit elev. 3,456 m

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

Koryaksky, which had lacked fumarolic ac tiv ity dur ing
the last ~ 51 years, be gan steam ing af ter seven months of
lo cal seis mic ity. The in creased seis mic ity be came prom i -
nent in March 2008 (fig ure 1) and the first steam ing was re -
corded on 6 Oc to ber 2008. The first fumarole vent to ap -
pear was lo cated at ~ 3 km el e va tion on the up per NW
slope. Koryaksky, a large snow-laden stratovolcano, forms
the most prom i nent fea ture of the Avachinskaya vol cano
group. Ep i sodes of el e vated seis mic ity have pre vi ously oc -
curred, as re ported in De cem ber 2003 (BGVN 28:12).

Only two earth quakes struck on 23 De cem ber 2008,
both at ~ 5 km depth. Ob serv ers also heard a boom ing
sound from the vol cano at night. NOAA 17 sat el lite data
col lected at 2357 UTC on 23 De cem ber re vealed that a
dense ash plume ex tended over 60 km lat er ally, and an
ash-poor ash plume con tin ued be yond that for an other 140
km NE.  Dur  ing 24-25 De cem ber  ob serv ers  in  the
Nalychevo val ley saw a dark ash col umn rise about
200-300 m from the up per NW-flank vent.

On 28 De cem ber  2008 mod er  a te ly ex plo  sive
vulcanian-type erup tions oc curred. Ash plumes rose to ~ 4
km al ti tude and ex tend NW. Ob serv ers also saw sig nif i cant
fumarolic ac tiv ity at two vents. Dur ing a break in cloud
cover on 30-31 De cem ber ob serv ers saw gas-and-steam
plumes, which were thought to con tain small amounts of
ash. They drifted along the sur face of the NW flank, some
reach ing ~ 4 km al ti tude. A 2 Jan u ary KVERT re port noted
back ground seis mic ity dur ing 31 De cem ber-6 Jan u ary,
with 1-7 vol ca nic earth quakes per day and pos si ble ep i -
sodes of tremor dur ing 30 De cem ber to 1 Jan u ary.

Dur ing 6-8 Jan u ary 2009 strong fumarolic ac tiv ity con -
tin ued. Ac cord ing to vi sual data, gas-steam plumes ex -
tended SW from three vents. Gray de pos its were vis i ble at

the area near the sum mit. Fig ures 2 and 3 il lus trate the
scene on 8 and 10 Jan u ary 2009. Strong fumarolic ac tiv ity
also pre vailed on 14 and 18-19 Feb ru ary 2009.

KVERT is sued re ports on 4 March 2009 not ing in -
creased ac tiv ity, with some ash-bear ing plumes ex tend ing
over 200 km to the NE-ENE on 3-4 March. For the pre vi -
ous week, seis mic ity was again at back ground. Ash de pos -
its were iden ti fied both on the sum mit and in the sad dle to
Avachinsky. At the lat ter area on 4 March, the de pos its
reached 1-2 mm thick ness.

In a 5 March re port, KVERT noted plumes con tain ing
small amounts of ash ris ing to 3.7 km and ex tend ing over
220 km. They blew to the ENE, E, and SE on 3-5 March.
Koryaksy’s N flank con tained fresh ash de pos its ~ 4.0 cm
thick. The crater con tained a weak, new fumarole.

Geo logic Sum mary. The large sym met ri cal Koryaksky
stratovolcano is the most prom i nent land mark of the
NW-trending Avachinskaya vol cano group, which tow ers
above Kamchatka’s larg est city, Petropavlovsk. Ero sion
has pro duced a ribbed sur face on the east ern flanks of the

3456-m-high vol cano; the youn -
gest lava flows are found on the
up per west ern flank and be low
SE-flank cin der cones. No strong
ex plo sive erup tions have been
doc u mented dur ing the Ho lo cene. 
Ex ten sive Ho lo cene lava fields on 
the west ern flank were pri mar ily
fed by sum mit vents; those on the
SW flank orig i nated from flank
vents. Lahars as so ci ated with a
pe r iod of lava ef  fu sion from
south- and SW-flank fis sure vents 
about  3900-3500 years  ago
reached Avacha Bay. Only a few
mod er ate ex plo sive erup tions
have oc curred dur ing his tor i cal
time. Koryaksky’s first his tor i cal
erup tion, in 1895, also pro duced a 
lava flow.

In for  ma t ion Con tacts:
Kamchatka Vol ca nic Erup tions
Re sponse Team (KVERT), In sti -
tute of Vol ca nol ogy and Seis mol -
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Fig ure 1. Seis mic ity of Koryaksky (and Avachinsky, to the SE) re corded dur ing Feb ru ary 2008-Feb ru ary 2009. a)
A map of the re gion show ing lo ca tion and depths of earth quakes. The white line is trace of cross sec tion AB; a
35-km-di am e ter cir cle en closes epi cen ters of earth quakes plot ted in c). b) His to gram show ing daily earth quakes
with re spect to time; as cend ing curve is the cu mu la tive num ber of earth quakes (reach ing a to tal of 970 for the
in ter val). c) Hypocenters pro jected onto the ver ti cal plane of cross sec tion AB. Cour tesy of KB GS RAS.

Fig ure 2. Gas and steam es cap ing from Koryaksky on 8 Jan u ary 2009.
Three vents on the NW slope trace an older fis sure. Photo by Alexandr
Socorenko.



ogy (IV&S) Far East Di vi sion, Rus sian Acad emy of Sci -
ences (FED RAS), Kamchatka Branch of the Geo phys i cal
Ser vice of the Rus sian Acad emy of Sci ences (KB GS RAS),
Piip Ave. 9, Petropavlovsk-Kamchatsky, 683006, Rus sia
(Email: kvert@kscnet.ru, (URL: http://www.kscnet.ru/ivs;
http://emsd.iks.ru/~ ssl/mon i tor ing/main.htm); Al ex an der
Sokorenko, IV&S; To kyo Vol ca nic Ash Ad vi sory Cen ter
(VAAC), To kyo, Ja pan (URL: http://ds.data.jma.go.jp/svd/
vaac/data/).

Dempo

Su ma tra, In do ne sia
4.03°S, 103.13°E; sum mit elev. 3,173 m

Ac cord ing to a re port by In do ne sia’s Cen ter of Vol ca -
nol ogy and Geo log i cal Haz ard Mit i ga tion (CVGHM),
Dempo had a phreatic erup tion on 1 Jan u ary 2009. The
event re sulted in a strong sul fur odor and an ash (or cin der)
rain that was noted as far as ~ 10 km from the sum mit. Dur -
ing 27 De cem ber 2008 to 1 Jan u ary 2009, fog pre vented di -
rect ob ser va tions of the sum mit; clouds over the sum mit
area are a com mon oc cur rence. The one avail able photo of
the erup tion showed a whit ish-col ored plume ris ing per haps 
a few ki lo me ters over the sum mit.

On 1 Jan u ary au thor i ties raised the alert sta tus from 1
(nor mal) to 2 (alert, “Waspada” in In do ne sian), on a scale
that ranges from 1-4. Vis i tors and res i dents were ad vised
not to go within a 2-km ra dius of the sum mit. A 2 Jan u ary
re port from CVGHM noted that both lo cal vol ca nic and re -
gional tec tonic earth quakes were re corded dur ing 27 De -
cem ber 2008 through 1 Jan u ary 2009 (ta ble 1).

As of early 2009, no ther mal anom a lies had been mea -
sured over Dempo by the MODVOLC in fra red sat el lite
sys tem for at least the last 5 years. AS TER im ages from
2001-2007 show ex ten sive cloud cover.

Geo logic  Sum mary.  Dempo is  a prom i  nent
3,173-m-high stratovolcano that rises above the Pasumah
Plain of SE Su ma tra. The andesitic Dempo vol ca nic com -
plex has two main peaks, Gunung Dempo and Gunung
Marapi, con structed near the SE rim of a 3 x 5 km cal dera
breached to the N. The one called Dempo is slightly lower,
with an el e va tion of 3,049 m and lies at the SE end of the
sum mit com plex. The taller Marapi cone, with a sum mit el -
e va tion 3,173 m, was con structed within a crater cut ting the 
older Gunung Dempo ed i fice. Rem nants of 7 crat ers are
found at or near the sum mit of the com plex, with vol ca nism 
mi grat ing to the WNW with time. The large, 800 x 1,100 m
wide his tor i cally ac tive sum mit crater cuts the NW side of
Gunung Marapi (not to be con fused with Marapi vol cano
500 km to the NW in Su ma tra) and con tains a 400-m-wide
lake lo cated at the far NW end of the crater com plex. His -
tor i cal erup tions have been re stricted to small-to-mod er ate
ex plo sive activity that produced ashfall near the volcano.

In for ma tion Con tacts: Cen ter of Vol ca nol ogy and
Geo log i  cal Haz ard Mit i  ga t ion (CVGHM) ,  Ja lan
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), Univ. of Hawai’i, 2525 Cor rea Road, Ho no lulu,
HI 96822, USA (URL: http://hotspot.higp.hawaii.edu/).

Batu Tara

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

All times are lo cal (= UTC + 8 hours)

Ac tiv ity at Batu Tara has been fre quent since early 2007 
(BGVN 32:12), with ther mal anom a lies and ash plumes
con tin u ing through Au gust 2008 (BGVN 33:02 and 33:07).
The vol cano has re mained ac tive into early March 2009
with oc ca sional low-level ash plumes (ta ble 2). Based on
anal y sis of sat el lite im ag ery, the Dar win VAAC re ported
ash plumes on 2 Sep tem ber, 3-4 Oc to ber, 16-20 Oc to ber,
9-10 No vem ber, and 6-7 De cem ber 2008. The plumes did
not rise higher than 2.4 km al ti tude, and gen er ally drifted in
west erly di rec tions. A plume dur ing 6-7 De cem ber 2008
was vis i ble in sat el lite im ag ery for a length of ~ 55 km. Ad -
di tional ash plumes were noted during 6-7 January and 9-10 
March 2009.

Geo logic Sum mary. The small iso lated is land of Batu
Tara in the Flores Sea about 50 km N of Lembata (fomerly
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Fig ure 3. View of Koryaksky look ing W from Petropavlovsk on 10
Jan u ary 2009. The photo was taken from the roof of In sti tute of
Vol ca nol ogy and Seis mol ogy. Photo by Alexandr Socorenko.

Date Seis mic ity

27 Dec 2008 One lo cal vol ca nic (A-type), and two tec tonic

28 Dec 2008 One lo cal vol ca nic (A-type), and one air blast event

29 Dec 2008 One lo cal volcanic, five air blasts, and two tec tonic

30 Dec 2008 One shal low lo cal volcanic, one air blast, one
low-fre quency, and one tec tonic

31 Dec 2008 One lo cal vol ca nic, one air blast, and two tec tonic not 
at the vol cano

01 Jan 2009 One lo cal vol ca nic re lated to the ex plo sive erup tion

Ta ble 1. High lights of Dempo seis mic ity re corded dur ing 27 De cem ber
2008 to 1 Jan u ary 2009. Cour tesy of CVGHM.



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 its potassic leu cite-bear ing basanitic
and tephritic rocks. The first his tor i cal erup tion from Batu
Tara, dur ing 1847-1852, 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 (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/).

Lewotobi

Lesser Sunda Is lands, In do ne sia
8.542°S, 122.775°E; sum mit elev. 1,703 m

All times are lo cal (= UTC + 8 hours)

On 29 May 2008, the Cen ter of Vol ca nol ogy and Geo -
log i cal Haz ard Mit i ga tion (CVGHM) raised the Alert Level 
for the Flores Is land vol cano Lewotobi to 2 (on a scale of
1-4) due to an in crease in seis mic ity dur ing 12-29 May.
White plumes typ i cally rose about 25 m above the crater
and drifted E; vi sual ob ser va tions in di cated no changes.

Ex plo sive ash erup tions and high lev els of seis mic ity
oc curred dur ing May-September 2003 (BGVN 28:06 and
28:10). Seis mic ity de clined dra mat i cally af ter an erup tion
on 31 Au gust, and all vol ca nic earth quakes ceased af ter 3
Sep tem ber. The ab sence of re ports dur ing Oc to ber 2003
un til mid-May 2008 sug gests Lewotobi ap par ently en tered
a pro tracted pe riod of qui es cence un til  May 2008.
MODVOLC ther mal sur veil lance of Lewotobi sub se quent
to the ac tiv ity of Oc to ber 2003 has not re vealed any sig nif i -
cant ther mal ac tiv ity to Feb ru ary 2009. 

Ad di tional de tails of 2003 erup tion. Ac cord ing to an
Agence France-Presse (AFP) news re port, an erup tion on
31 Au gust 2003 took place at 1935. The article noted that
hun dreds of peo ple from at least six vil lages fled E from
their homes to the vil lage of Konga. AFP said that vol ca nic
ma te rial caused fires in for ests within a 1-km ra dius of the
crater and dam aged crops on the flanks. On 1 Sep tem ber
CVGHM re ported to the Dar win Vol ca nic Ash Ad vi sory
Cen ter (VAAC) that an ash plume rose ~2.5 km above the
crater and drifted W, but the plume was not de tected in
im ag ery.

Fol low ing that 2003 erup tion, ac cord ing to the daily Ja -
karta Post, at least 565 vil lag ers liv ing on the slopes of
Lewotobi were af fected by sul fur and ash emis sions. The
res i dents ex pe ri enced re spi ra tory prob lems and skin af flic -
tions.  A 2008 Ja karta Post ar ti cle in di cated that an es ti -
mated 10,000 peo ple live on the slopes of Lewotobi, most
of them farm ing the fer tile volcanic soil in the area.

Geo logic Sum mary. The Lewotobi “hus band and wife”
twin vol cano (also known as Lewetobi) in east ern Flores Is -
land is com posed of the Lewotobi Lakilaki and Lewotobi
Perempuan stratovolcanoes. Their sum mits are less than 2
km apart along a NW-SE line. The con i cal 1584-m-high
Lewotobi Lakilaki has been fre quently ac tive dur ing the
19th and 20th cen tu ries, while the taller and broader
1,703-m-high Lewotobi Perempuan has erupted only twice
in his tor i cal time. Small lava domes have grown dur ing the
20th cen tury in the cres cen tic sum mit crat ers of both vol ca -
noes, which are open to the north. A prom i nent flank cone,
Iliwokar, oc curs on the east flank of Lewotobi Perampuan.

In for ma tion Con tacts: Cen ter of Vol ca nol ogy and
Geo log i  cal Haz ard Mit i  ga t ion (CVGHM) ,  Ja lan
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), 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/); Agence France-Presse (URL:
http://www.afp.com/); Ja karta Post (URL: http://www.
thejakartapost.com/).

Karangetang [Api Siau]

Sangihe Is lands, In do ne sia
2.78°N, 125.40°E; sum mit elev. 1,784 m

All times are lo cal (= UTC + 8 hours)

The Au gust 2007 erup tive ac tiv ity re ported in BGVN
32:08 sub sided at the be gin ning of Sep tem ber 2007. Ac -
cord ingly, the Cen ter of Vol ca nol ogy and Geo log i cal Haz -
ard Mit i ga tion (CVGHM) low ered the haz ard alert sta tus
from 4 to 3 (on a scale of 1-4). The next no ta ble ob ser va tion 
was a re port from the Dar win Vol ca nic Ash Ad vi sory Cen -
ter (VAAC) of a pos si ble erup tion on 4 Oc to ber 2007 based 
on sat el lite im ag ery of a plume that rose to 12.2 km al ti tude.

On 13 and 21 Oc to ber 2007, the Dar win VAAC re -
ported that pi lots had ob served ash plumes at al ti tudes near
that of the sum mit. Minor tremor was re corded on 30 Oc to -
ber, and the crater con tin ued to emit dif fuse white plumes
up to 100 m above the crater. On 23 No vem ber CVGHM
low ered the alert sta tus from 3 to 2 due to a de crease in both 
seis mic ity and observed plume height and density.

A pi lot ob ser va tion of a low-level ash plume on 12
March 2008 was re ported by the Dar win VAAC. On 28
No vem ber 2008, CVGHM re ported that in creased seis mic -
ity in di cated rockfalls, along with white plumes from sum -
mit crat ers I and II. On 29 No vem ber white and brown ish
plumes were emit ted to low al ti tudes. In can des cent
rockslides from the main crater trav eled 250 m S to wards
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Date
Plume top

al ti tude (km)

Drift

di rec tion(s)
Re marks

02 Sep 2008 Low-level W Ash

03-04 Oct 2008 Low-level W, NW Ash

16-20 Oct 2008 1.5-2.4 W Ash

09-10 Nov 2008 1.5 NW Ash

06-07 Dec 2008 1.5 NW, SW Plume ~ 55 km

06-07 Jan 2009 2.4 NE, ENE Ash

09-10 Mar 2009 2.1 NE, N, NW Plume ~ 37 km

Ta ble 2. Sum mary of Vol ca nic Ash Ad vi so ries for Batu Tara is sued by the
Dar win VAAC de scrib ing ash plumes dur ing 2 Sep tem ber 2008-10 March 
2009. Cour tesy of the Dar win VAAC.



the Bahembang River, 250 m W to wards the Beha Timur
River, and 500-1,000 m S to wards the Keting River. Thun -
der ous noises were reported.

Fog pre vented vi sual ob ser va tions on 30 No vem ber, but 
the seis mic net work re corded 160 rockfalls. On 1 De cem -
ber, in can des cent rockslides trav eled 250 m S to wards the
Bahembang River, 750 m W to wards the Beha Timur
River, and 500-1,500 m S to wards the Keting River. On 2
De cem ber, the Alert Level was raised to 3 due to the con -
tin u a tion of el e vated seis mic ity, the ap pre cia ble run-out
dis tances of in can des cent rockslides, and the height of in -
can des cent material ejected from the summit.

Based on sat el lite im ag ery and CVGHM, the Dar win
VAAC re ported that on 2 De cem ber 2008 an ash plume
rose to 3 km al ti tude and drifted W. MODVOLC ther mal
alerts were de tected dur ing 6 Au gust-2 Sep tem ber 2007 and 
2 De cem ber 2008-25 February 2009.

Geo logic Sum mary. Karangetang (Api Siau) vol cano
lies at the north ern end of the is land of Siau, north of
Sulawesi. The 1,784-m-high stratovolcano con tains five
sum mit crat ers along a N-S line. Karangetang is one of In -
do ne sia’s most ac tive vol ca noes, with more than 40 erup -
tions re corded since 1675 and many ad di tional small erup -
tions that were not doc u mented in the his tor i cal re cord
(Cat a log of Ac tive Vol ca noes of the World: Neumann van
Padang, 1951). Twen ti eth-cen tury erup tions have in cluded
fre quent ex plo sive ac tiv ity some times ac com pa nied by
pyroclastic flows and lahars. Lava dome growth has oc -
curred in the sum mit crat ers; col lapse of lava flow fronts
has also produced pyroclastic flows.

In for ma tion Con tacts: Cen ter of Vol ca nol ogy and
Geo log i  cal Haz ard Mit i  ga t ion (CVGHM) ,  Ja lan
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), 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/); Agence France-Presse (URL:
http://www.afp.com/).

Manam

Pa pua New Guinea, SW Pa cific
4.080°S, 145.037°E; sum mit elev. 1,807 m

Ash plumes from Manam were re ported in ter mit tently
be tween 2 April and 7 Oc to ber 2008 (BGVN 33:09), al -
though the vol cano was gen er ally quiet. Ad di tional ash
plumes were seen in sat el lite im ag ery and re ported by the
Dar win Vol ca nic Ash Ad vi sory Cen tre on 20 No vem ber,
15 De cem ber, and 19 De cem ber 2008. Plumes rose to 3 km
al ti tude on each of those days, and drifted 55 km down wind 
on 20 No vem ber. No other plumes were noted through 23
January 2009.

On most days dur ing Jan u ary 2009 when the sum mit
area was clear, ob serv ers noted Southern Crater re leas ing
vari able white va por. No glow was ob served and no au di ble 
noises were heard. Main Crater was gen er ally quiet with ac -

tiv ity sim i lar to South ern Crater’s va por emis sions on most
days. In con trast, diffuse blue va por was vis i ble on 21 and
22 Jan u ary. The oc ca sional dull, and some times bright,
steady glow re ported in pre vi ous months was ob served on
1, 19-20, and 26 Jan u ary. On 1 Jan u ary ob serv ers heard
some roar ing and rumbling noises.

No seis mic re cord ing was con ducted through out the
month of Jan u ary due to in stru men ta tion prob lems. Only
one MODVOLC ther mal alert was de tected be tween 8 Oc -
to ber 2008 and 23 Jan u ary 2009. That one took place on 20
Jan u ary 2009 (2 pixels).

Geo logic Sum mary. The 10-km-wide is land of Manam, 
ly ing 13 km off the north ern coast of main land Pa pua New
Guinea, is one of the coun try’s most ac tive vol ca noes. Four
large ra dial val leys ex tend from the unvegetated sum mit of
the con i cal 1,807-m-high ba saltic-andesitic stratovolcano
to its lower flanks. These “av a lanche val leys”, reg u larly
spaced 90 de grees apart, chan nel lava flows and pyroclastic 
av a lanches that have some times reached the coast. Five
small satellitic cen ters are lo cated near the is land’s shore -
line on the north ern, south ern and west ern sides. Two sum -
mit crat ers are pres ent; both are ac tive, al though most his -
tor i cal erup tions have orig i nated from the south ern crater,
con cen trat ing erup tive prod ucts dur ing much of the past
cen tury into the SE av a lanche val ley. Fre quent his tor i cal
erup tions, typ i cally of mild-to-mod er ate scale, have been
re corded at Manam since 1616. Oc ca sional larger erup tions 
have pro duced pyroclastic flows and lava flows that
reached flat-ly ing coastal areas and entered the sea,
sometimes impacting populated areas.

In for ma tion Con tacts: Rabaul Vol cano Ob ser va tory
(RVO), P.O. Box 386, Rabaul, Pa pua New Guinea; 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/); 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/).

Ambrym

Vanuatu, SW Pa cific
16.25°S, 168.12°E; sum mit elev. 1,334 m

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

Ther mal anom a lies de tected by MODIS in stru ments
and pro cessed by MODVOLC in di cated that lava lakes in
both sum mit crat ers at Ambrym have been at least in ter mit -
tently ac tive dur ing No vem ber 2006 through Feb ru ary
2009 (fig ure 4). Af ter MODVOLC alerts were de tected on
8 and 15 No vem ber 2006 (BGVN 32:05), they were again
fre quently iden ti fied from 12 Jan u ary un til 11 July 2007.
An other clus ter oc curred be tween 31 Oc to ber and 27 De -
cem ber 2007. A sin gle alert oc curred on 23 May 2008.
Alerts re sumed again on 21 Oc to ber 2008 and continued
through 15 February 2009.

Ob ser va tions dur ing 31 Au gust-8 Sep tem ber 2008. Ar -
nold Binas reached the sum mit and ob served lava lake ac -
tiv ity dur ing 31 Au gust-8 Sep tem ber 2008, an in ter val
with out ther mal alerts. Binas also re ported that the lake was 
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largely crusted over, abun dant steam was emit ted, and poor
weather con di tions of ten pre vented views into the crat ers.
Such fac tors may have pre vented sat el lite de tec tion of
low-level ac tiv ity dur ing those, and possibly other, times.

Binas climbed to the Benbow crater rim once, but thick
steam pre vented vi sual ob ser va tion of the in ner cone; how -
ever, strong de gas sing was noted, of ten in pulses. At
Marum, low rain clouds on the SE side lim ited ob ser va tions 
to pe ri ods of a few sec onds at a time.

The Marum cone has three ac tive sub-crat ers with dis -
tinct names. The name Mbwelesu de scribes the main crater; 
Niri Mbwelesu, a sec ond ary crater close to Mbwelesu’s
rim; and Mbogon Niri Mbwelesu, a small col lapse-pit to the 
S of Niri Mbwelesu. (The col lapse pit Mbogon Niri
Mbwelesu is also some times called Niri Mbwelesu Taten.)

Dur ing the visit, par tial views into the Mbwelesu crater
were rare through small gaps in con stant rain clouds and

strong steam emis sions.  A small lava lake was vis i ble in
the main vent, and an other nearby open ing of ten spat tered
small chunks of lava (fig ure 5).  It ap peared that both open -
ings were holes through a crusted-over lava lake.  The
width of the vis i ble por tion of the larger open ing, mea sured
in dig i tal im age pix els at a given fo cal length and an as -
sumed dis tance of 350-400 m, was de ter mined to be on the
or der of 7.5-8.5 m.  Waves rolled back and forth along the
sur face of the cov ered lake al most con stantly, splash ing
lava through the holes, to a max i mum height of about 30-35 
m. De gas sing also caused small ex plo sions.  Noises from
the lava lake could be heard through out the night from
within the tent ~ 15 m from the crater rim, despite strong
winds and rain.

Strong gas emis sions took place in Niri Mbwelesu, with 
only very rare views of the crater floor, on which a small
lake of brown ish wa ter was pres ent next to a steam ing vent. 

Mbogon Nir i  Mbwelesu dis -
played mostly strong but si lent
gas emis sions from fumaroles on
the crater floor,  oc ca sion ally
clear ing enough to en able views
of the bot tom. Some times small
rockfalls were heard, but not seen, 
in side the crater.

Geo logic  Sum mary.
Ambrym, a large ba saltic vol cano
with a 12-km-wide cal dera, is one 
of the most ac tive vol ca noes of
the New Hebrides arc. A thick, al -
most ex clu sively pyroclastic se -
quence, ini tially dacitic, then ba -
saltic, over lies lava flows of a
pre-cal dera shield vol cano. The
cal dera was formed dur ing a ma -
jor plinian erup tion with dacitic
pyroclastic flows about 1,900
years ago. Post-cal dera erup tions,
pr i  mar  i ly f rom Marum and
Benbow cones, have par tially
filled the cal dera floor and pro -
duced lava flows that ponded on
the cal dera floor or over flowed
through gaps in the cal dera rim.
Post-cal dera erup tions have also
formed a se ries of sco ria cones
and maars along a fis sure sys tem
ori ented ENE-WSW. Erup tions
have ap par ently oc curred al most
yearly dur ing his tor i cal time from 
cones within the cal dera or from
flank vents. How ever, from 1850
to 1950, re port ing was mostly
lim ited to ex tra-cal dera erup tions
that would have affected local
populations.

In for  ma t ion 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 :/ /
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Fig ure 4. Max i mum num ber of daily ther mal alert pix els at Ambrym as iden ti fied by the MODVOLC sys tem,
March 2000-Feb ru ary 2009. Map ping of the pix els re vealed ther mal ac tiv ity at both sum mit crat ers. Data co mes
from MODIS in stru ments on both Aqua and Terra sat el lites; the to tal shown is the max i mum pixels per sat el lite
per pass on a given day (UTC). 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 5. View into the Mbwelesu crater on the Marum cone at Ambrym, cap tured 7 Sep tem ber 2008. Lava can be
seen through two gaps in the crusted-over lava lake (en larged in sets). Cour tesy of Ar nold Binas.



hotspot.higp.ha waii.edu/); Ar nold Binas, To ronto, Can ada
(Email: abinas@gmail.com; URL: http://www.summitpost.
org/user_page.php?user_id=42443, http://www.flickr.com/
pho tos/hshdude/col lec tions/72157600584144439/).

Tongariro

New Zea land
39.13°S, 175.642°E; sum mit elev. 1,978 m

Our most re cent re port on Tongariro (BGVN 31:12) dis -
cussed el e vated seis mic ity dur ing May-Oc to ber 2006. The
M < 2 long-pe riod seis mic event oc curred near Ngauruhoe,
the youn gest cone of the Tongariro vol ca nic complex.

Be tween 1 No vem ber 2006 and Jan u ary 2008, el e vated, 
low-level vol ca nic earth quakes con tin ued at Ngauruhoe.
The num ber of events per day typ i cally ranged be tween 5
and 30. Then, on 6 Jan u ary 2008, the num ber of events per
day be gan to in crease, and by 9-10 Jan u ary the num ber had
shot up to 80 per day, be fore de creas ing slightly. The larger 
events ranged between M 1.2 and 1.5.

In re sponse to these changes, vol ca nol o gists from
GeoNet vis ited on 17 Jan u ary 2008 and mea sured gas con -
cen tra tions, tem per a tures, and soil gas flux at the sum mit
area of Ngauruhoe. The re sult ing data were sim i lar to mea -
sure ments made in 2006-2007. The max i mum fumarole
tem per a ture near the sum mit re mained about 86°C. No
other signs of un rest were found. The data sug gested that
the earth quakes were oc cur ring within about 1 km of the
sur face beneath the N flank.

GeoNet noted that the num ber of vol ca nic earth quakes
since mid-2008 has de clined to back ground lev els. Reg u lar
mea sure ments of vol ca nic gas lev els and the tem per a ture of 
the sum mit gas vent have showed no changes over the pre -
vi ous two and a half years. Con se quently, on 2 De cem ber
2008, the Alert Level was low ered from 1 to 0 (typ i cal
back ground ac tiv ity). No ther mal anom a lies have been
mea sured by MODIS/MODVOLC sat el lites (HIGP Hot
Spots System) in the at least the past 5 years.

Geo logic Sum mary. Tongariro is a large andesitic vol -
ca nic mas sif, lo cated im me di ately NE of Ruapehu vol cano,
that is com posed of more than a dozen com pos ite cones
con structed over a pe riod of 275,000 years. Vents along a
NE-trending zone ex tend ing from Sad dle Cone (be low
Ruapehu vol cano) to Te Mari crater (in clud ing vents at the
pres ent-day lo ca tion of Ngauruhoe) were ac tive dur ing a
sev eral hun dred year long pe riod around 10,000 years ago,
pro duc ing the larg est known erup tions at the Tongariro
com plex dur ing the Ho lo cene. North Crater stratovolcano,
one of the larg est fea tures of the mas sif, is trun cated by a
broad, shal low crater filled by a so lid i fied lava lake that is
cut on the NW side by a small ex plo sion crater. The youn -
gest cone of the com plex, Ngauruhoe, has grown to be come 
the high est peak of the mas sif since its birth about 2,500
years ago. The sym met ri cal, steep-sided Ngauruhoe, along
with its neigh bor Ruapehu to the south, have been New
Zealand’s most active volcanoes during historical time.

In for ma tion Con tacts: New Zea land GeoNet Pro ject, a
col lab o ra tion be tween the Earth quake Com mis sion and
GNS Sci ence, Wairakei Re search Cen tre, Pri vate Bag
2000, Taupo 3352, New Zea land (URL: http://www.
geonet.org.nz/); Hawai’i In sti tute of Geo phys ics and Plan -

e tol ogy (HIGP) Hot Spots Sys tem, Uni ver sity of Hawai’i,
2525 Cor rea Road, Ho no lulu, HI 96822, USA (URL: http://
hotspot.higp.ha waii.edu/).

Villarrica

Cen tral Chile
39.42°S, 71.93°W; sum mit elev. 2,847 m

Our last re port on Villarrica (BGVN 31:08) dis cussed
the nearly con tin u ous ther mal anom a lies be tween 1 Jan u ary 
2005 through 4 Sep tem ber 2006. This re port up dates this
in for ma tion through 10 Feb ru ary 2009 and sug gests on go -
ing ac tiv ity from the lava lake in side Villarrica’s small,
deep sum mit crater. Seis mic and tex tural in sights on the
vol cano are dis cussed by Gurioli and oth ers (2008).

MODVOLC ther mal alerts were is sued nearly con tin u -
ously dur ing Sep tem ber 2006. Alerts then fol lowed dur ing
26 Oc to ber 2006 through 18 Feb ru ary 2007, dur ing 29
April 2007 through 5 June 2007, dur ing 9-11 July 2007,
and dur ing 6 Sep tem ber 2007 through 25 De cem ber 2007
(24 De cem ber lo cal time). The gaps be tween these pe ri ods
may be due to cloud cover or other phe nom ena that
obscured satellite observations.

From 26 De cem ber 2007 to as late as 10 Feb ru ary 2009, 
only two ther mal anom a lies were de tected. One (MODIS)
was on 2 June 2008, the other (AS TER) on 25 June 2008.

Villarrica has been rel a tively quiet since 4 Sep tem ber
2006. However, there have been re ports of mi nor ac tiv ity.
Ac cord ing to the the Bue nos Ai res Vol ca nic Ash Ad vi sory
Cen ter (VAAC), on 14 No vem ber 2007 an erup tion plume
rose to an al ti tude of 3.8 km and drifted E. Ash was not de -
tected on satellite imagery.

On 26 Oc to ber 2008, ac cord ing to the Observatorio
Volcanológico de los An des del Sur-Servico Nacional de
Geologia y Mineria (SERNAGEOMIN), three gray plumes
con tain ing a small amount of ash were dis charged from the
main crater and rose 100 m above the crater rim. These
plumes quickly dis persed E. A fourth and larger darker gray 
plume rose 200 m above the crater rim and, ac cord ing to the 
Projecto Observación Vi sual Volcán Villarrica (POVI), de -
pos ited a thin layer of tephra sev eral ki lo me ters long on the
E flank. Incadescence was not detected.

A SERNAGEOMIN re port on 30 Oc to ber 2008 char ac -
ter ized seis mic ac tiv ity dur ing the pre vi ous sev eral months
as weak back ground tremor and small earth quakes. The re -
port com mented that this seis mic ity might be caused by
shal low de gas sing in the main con duit, gla cial melt ing
increasing the vol ume of wa ter in the hy dro ther mal
systemand caus ing ex plo sions, or con duit ob struc tions.

Ref er ence. Gurioli, L., A. J. L. Har ris, B. F. Hought on,
M. Polacci, and M. Ripepe, 2008, Tex tural and geo phys i cal 
char ac ter iza tion of ex plo sive ba saltic ac tiv ity at Villarrica
vol cano: J. Geophys. Res., v. 113, p. B08206, doi:10.1029/
2007JB005328.

Geo logic Sum mary. Gla cier-clad Villarrica, one of
Chile’s most ac tive vol ca noes, rises above the lake and
town of the same name. It is the wes tern most of three large
stratovolcanoes that trend per pen dic u lar to the An dean
chain. A 6-km wide cal dera formed dur ing the late Pleis to -
cene. A 2-km-wide cal dera that formed about 3,500 years
ago is lo cated at the base of the pres ently ac tive, dom i -

 Volcanism Network, Volume 34, Number 1, January 2009 Villarrica    7



nantly ba saltic to ba saltic-andesitic cone at the NW mar gin
of the Pleis to cene cal dera. More than 30 sco ria cones and
fis sure vents dot Villarrica’s flanks. Plinian erup tions and
pyroclastic flows that have ex tended up to 20 km from the
vol cano have been pro duced dur ing the Ho lo cene. Lava
flows up to 18 km long have is sued from sum mit and flank
vents. His tor i cal erup tions, doc u mented since 1558, have
con sisted largely of mild-to-mod er ate ex plo sive ac tiv ity
with oc ca sional lava ef fu sion. Gla ciers cover 40 sq km of
the volcano, and lahars have damaged towns on its flanks.

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/); Bue nos Ai res Vol -
ca nic Ash Ad v i  sory  Cen ter  (VAAC) ,  Serv icio
Meteorológico Nacional-Fuerza Aérea Ar gen tina, 25 de
mayo 658, Bue nos Ai res, Ar gen tina (URL: http://www.
meteofa.mil .ar /vaac/vaac.htm);  Observatorio
Volcanológico de los An des del Sur-Servico Nacional de
Geologia y Mineria (OVDAS-SERNAGEOMIN), Avda Sta
María  No.  0104,  San t i  ago,  Chi le  (Emai l:
oirs@sernageomin.cl, URL: http://www2.sernageomin.cl/
ovdas/); Projecto Observación Vi sual Volcán Llaima
(POVI) (URL: http://www.povi.cl/llaima/).

Sangay

Ec ua dor
2.002°S, 78.341°W; sum mit elev. 5,230 m

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

Ash plumes were re ported be tween Oc to ber 2006 and
De cem ber 2007 (BGVN 33:03). Thermal anom a lies have
been de tected be tween 27 March and 4 De cem ber 2008 (ta -
ble 3). A mi nor ash plume was seen on sat el lite im ag ery and 
by pi lots drift ing WNW on 24 Sep tem ber 2008.

Geo logic Sum mary. The iso lated Sangay vol cano, lo -
cated E of the An dean crest, is the south ern most of Ec ua -
dor’s vol ca noes, and its most ac tive dur ing his tor i cal time.
The dom i nantly andesitic vol cano has been in fre quent
erup tion for the past sev eral cen tu ries. The steep-sided,
5,230-m-high gla cier-cov ered vol cano grew within horse -
shoe-shaped cal de ras of two pre vi ous ed i fices, which were
de stroyed by col lapse to the E, pro duc ing large de bris av a -
lanches that reached the Am a zo nian low lands. The mod ern
ed i fice dates back to at least 14,000 years ago. Sangay tow -
ers above the trop i cal jun gle on the E side; on the other
sides flat plains of ash from the vol cano have been sculpted
by heavy rains into steep-walled can yons up to 600 m deep. 
The ear li est re port of a his tor i cal erup tion was in 1628.
More or less con tin u ous erup tions were re ported from 1728 
un til 1916, and again from 1934 to the pres ent. The more or 
less con stant erup tive ac tiv ity has caused frequent changes
to the morphology of the summit crater complex.

In for ma tion Con tacts: Wash ing ton Vol ca nic Ash Ad vi -
sory Cen ter, Sat el lite Anal y sis Branch (SAB), NOAA/
NESDIS E/SP23, NOAA Sci ence Cen ter Room 401, 5200
Auth Rd, Camp Springs, MD 20746, USA (URL: http://
www.ssd.noaa.gov/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),

Uni ver sity of Hawai’i, 2525 Cor rea Road, Ho no lulu, HI
96822, USA (http://hotspot.higp.hawaii.edu/).

Poás

Costa Rica
10.20°N, 84.233°W; sum mit elev. 2,708 m

All times are lo cal (= UTC - 6 hours)

On 8 Jan u ary 2009, at 1321, the M 6.2 Chinchona earth -
quake shook Poás vol cano, kill ing 23 peo ple and in jur ing
100 in nearby com mu ni ties. An other seven peo ple were
miss ing. A re ported 1,087 houses were de stroyed or dam -
aged, with level VII dam age on the Mod i fied Mercalli in -
ten sity scale. The epi cen ter (fig ure 6) was on the Vara
Blanca Fault at the vil lage of Vara Blanca, 6-10 km E of
Poás. Over 1,500 after shocks were re corded dur ing 8-9
Jan u ary. Erup tive ac tiv ity did not in crease around that time, 
although a small phreatic erup tion took place on 12 Jan u -
ary. As of early March 2009, no ther mal alerts had been de -
tected by MODVOLC.

The morn ing be fore the earth quake vol ca nol o gists from 
the Observatorio Vulcanologico Sismologica de Costa
Rica-Universidad Nacional (OVSICORI-UNA) and the
Uni ver sity of New Mex ico had entered the crater to sam ple
fumaroles and the lake. The lake color at that time was a
light blue-gray with yel low rings of sul fur 30-m wide that
sank within min utes. The lake tem per a ture was 52°C with a 
pH of 0. A 1-m-thick gas layer hov ered over the lake sur -
face. Fumarolic ac tiv ity from an area S of the crater lake
had in creased, with a plume ris ing 150 m (fig ure 7).

The earth quake trig gered sig nif i cant land slides from the 
crater walls (fig ure 8), de stroy ing part of the ac cess trail to
the bot tom of the crater. There was a dis tinct shift in the
color of the ground sur face in many places where mass
wast ing had oc curred. The older sur face was com monly
gray, whereas the freshly mo bile ma te rial ap peared in
shades of brown to ochre. Rockslides car ried blocks over a
me ter in size (fig ure 9) down the N and E crater walls. The
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Date (UTC) Time (UTC) Pix els Sat el lite

27 Mar 2008 0320 1 Terra

08 Apr 2008 0345 1 Terra

26 Sep 2008 0325 1 Terra

26 Sep 2008 0625 1 Aqua

28 Sep 2008 1535 1 Terra

03 Oct 2008 0630 1 Aqua

05 Oct 2008 0320 1 Terra

15 Oct 2008 0355 1 Terra

15 Oct 2008 0655 1 Aqua

19 Oct 2008 0330 2 Terra

13 Nov 2008 0325 1 Terra

18 Nov 2008 0345 1 Terra

18 Nov 2008 0645 1 Aqua

04 Dec 2008 0345 1 Terra

Ta ble 3. Ther mal anom a lies at Sangay based on MODIS-MODVOLC
im ag ing dur ing 1 Jan u ary to 19 Oc to ber 2008 (con tin ued from the list in
BGVN 33:03). No ther mal anom a lies were noted in 2008 prior to 27
March. Cour tesy of Hawai’i In sti tute of Geo phys ics and Plan e tol ogy
(HIGP) Ther mal Alerts Sys tem.



vol ca nol o gists were able to es cape the crater at the end of
the day through the SSW wall as cend ing to ward Botos
lake.

On 12 Jan u ary 2009, sci en tists ob served rising black
sed i ment in the crater lake. A small phreatic erup tion from a 
50-m-di am e ter area at the cen ter of the lake ejected sed i -
ment and wa ter about 15 m high. Small phreatic erup tions
had also been re ported on 16 De cem ber 2006 and 13 Jan u -
ary 2008 (BGVN 32:09 and 32:12).

On 11 Feb ru ary,  a  month af ter the earth quake,
OVSICORI of fi cials who vis ited the vol cano saw abundant
con cen tric-shaped land slides along the crater walls. Ac -
cord ing to Eliecer Duarte and oth ers, the land slides num -
bered in the hun dreds and ranged greatly in size. Grav i ta -
tion ally un sta ble ar eas were the most af fected, but many
other rockslides oc curred along walls pre vi ously thought to
be sta ble. A pre vi ously un sta ble area, E and near the lake,
col lapsed al most com pletely, bury ing a fumarolic area that
had been ac tive for about nine years. Vig or ous de gas sing
re turned to the dome, and va por cov ered the hot lake.
Compared to re cent years, fumarolic ac tiv ity from the dome 
appeared stronger and more sustained.

Geo logic Sum mary. The broad, well-veg e tated ed i fice
of Poás, one of the most ac tive vol ca noes of Costa Rica,

con tains three crat ers along a N-S
line.  The f re  quently v is  i ted
multi-hued sum mit crater lakes of
the ba saltic-to-dacitic vol cano,
which is one of Costa Rica’s most 
prom i nent nat u ral land marks, are
eas ily ac ces si ble by ve hi cle from
the nearby cap i tal city of San
José. A N-trending fis sure cut ting 
the  2 ,708-m-high com plex
stratovolcano ex tends to the lower 
north ern flank, where it has pro -
duced the Congo stratovolcano
and sev eral lake-filled maars. The 
south ern most of the two sum mit
crater lakes, Botos, is cold and
clear and last erupted about 7,500
years ago. The more prom i nent
geothermally heated north ern
lake, Laguna Caliente, is one of
the world’s most acidic nat u ral

lakes, with a pH of near zero. It has been the site of fre quent 
phreatic and phreatomagmatic erup tions since the first his -
tor i cal erup tion was re ported in 1828. Poás erup tions of ten
include geyser-like ejections of crater-lake water.

In for ma tion Con tacts: E. Duarte, E. Fernández, T.
Ma r ino ,  R. Mora ,  and C. Ramirez ,  Observator io
Vulcanologico Sismologica de Costa Rica-Universidad
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Fig ure 6. (left) Earth quake epicenters at Poás on 7-8 Jan u ary 2009. (right) Map ping of the 8 Jan u ary 2009
earth quake’s Mod i fied Mercalli in ten sity. Poás (P) was in re gion VI just W of the cen ter of the in ten sity VII re gion 
and NW of the main-shock’s epi cen ter (heavy dot). Both maps cour tesy of the Uni ver sity of Costa Rica.

Fig ure 7. The acidic lake and de gas sing dome at Poás as seen on 8 Jan u ary
2009. Cour tesy of Univ. of Costa Rica and Univ. of New Mex ico.

Fig ure 8. Poás crater be fore, and the day af ter, the earth quake of 8 Jan u ary
2009. Ar rows show zones where rockslides ul ti mately took place on the E
crater walls. Cour tesy of Univ. of Costa Rica and Univ. of New Mex ico.



Nacional (OVSICORI-UNA), Apartado 86-3000, Heredia,
Costa Rica (URL: http://www.ovsicori.una.ac.cr/); Tobias
Fischer, Maarten de Moor, Kareen Prade, Danielle Lord,
and Jody Weikart, Uni ver sity of New Mex ico, De part ment
of Earth and Plan e tary Sci ences, Northrop Hall, 200 Yale
Blvd. NE, Al bu quer que, NM 87131, USA.

Nyiragongo

DR Congo, cen tral Af rica
1.52°S, 29.25°E; sum mit elev. 3,470 m

Pre vi ous ev i dence and ob ser va tions in di cated con tin ued 
ac tiv ity at Nyiragongo's sum mit crater lava lake through
Au gust 2007 (BGVN 32:08). MODVOLC ther mal alerts
have been de tected over Nyiragongo nearly daily for at
least the past 5 years, as late as Jan u ary 2009, an in di ca tion
of the per sis tence of the sum mit crater’s lava lake.

John Seach climbed to the sum mit crater in Au gust
2008 and saw the ac tive lava lake, in clud ing sur face cur -
rents and fountaining.

In a Die Welt news story, Kasereka Mahinda, di rec tor of 
the the Goma Geo phys i cal Ob ser va tory, stated that dur ing a 
visit to the crater in Oc to ber 2008, a no tice able rise in the
magma level of the lava lake was ob served, and re cent
earth quakes had been felt. Much of the ob ser va tory’s mon i -
tor ing equip ment has been looted by lo cal civil war com bat -
ants, Mahinda ex plained. The war thus made in stru -
ment-based as sess ments im pos si ble and pre vents new
in stru ment in stal la tions.

Gas anal y ses. Saw yer and oth ers (2008) dis cuss the
com po s i  t ion and f lux of  gas  f rom Nyiragongo by

ground-based re mote-sens ing
tech niques dur  ing mid-2005
through mid-2007. Ul tra vi o let
spec tro scopic mea sure ments in
May/June 2005 and Jan u ary 2006
in di cated re spec tive av er age SO2

emis sion rates of 38 and 23 kg/s.
Open-path Fou rier trans form in -
fra red spec tro scopic mea sure -
ments ob ta ined in  May/June
2005, Jan u ary 2006, and June
2007 in di cated re spec tive av er age 
mo lar pro por tions of 70, 24, 4.6,
0.87, 0.26, 0.11, and 0.0016% for
H2O, CO2, SO2, CO, HCl, HF,
and OCS (car bonyl sul fide). The
plume com po si tions were sim i lar
in  a  24-month span dur  ing
2005-2007, with lit tle tem po ral
vari a tion in CO2, SO2, and CO
proportions. This sta bil ity per -
sisted de spite variable de gas sing
from the lava lake, in clud ing
Strombolian bursts and lava foun -
tains, and vari a tions in the SO2

emis sion rate.
Ref er ence. Saw yer, G. M.,

Carn, S. A.,  Tsanev, V.I. ,  C.
Oppenheimer, C., and Bur ton, M., 

2008, In ves ti ga tion into magma de gas sing at Nyiragongo
vol cano, Dem o cratic Re pub lic of the Congo: Geochem.
Geophys.  Geosyst. ,  v .  9 ,  Q02017,  doi:10.1029/
2007GC001829.

Geo logic Sum mary. One of Af rica’s most no ta ble vol -
ca noes, Nyiragongo con tained a lava lake in its deep sum -
mit crater that was ac tive for half a cen tury be fore drain ing
cat a stroph i cally through its outer flanks in 1977. In con trast 
to the low pro file of its neigh bor ing shield vol cano,
Nyamuragira, 3,470-m-high Nyiragongo dis plays the steep
slopes of a stratovolcano. Benches in the steep-walled, 1.
2-km-wide sum mit crater mark lev els of for mer lava lakes,
which have been ob served since the late-19th cen tury. Two
older stratovolcanoes, Baruta and Shaheru, are par tially
over lapped by Nyiragongo on the N and S. About 100 par a -
sitic cones are lo cated pri mar ily along ra dial fis sures south
of Shaheru, east of the sum mit, and along a NE-SW zone
ex tend ing as far as Lake Kivu. Many cones are bur ied by
vo lu mi nous lava flows that ex tend long dis tances down the
flanks of the vol cano, which is char ac ter ized by the erup -
tion of foiditic rocks. The ex tremely fluid 1977 lava flows
caused many fa tal i ties, as did lava flows that in un dated
portions of the major city of Goma in January 2002.

In for ma tion Con tacts: John Seach, New South Wales,
Aus t ra  l ia  (URL: ht tp : / /www.volcanolive.com/);
Observatoire Volcanologique de Goma, Departement de
Geophysique, Cen tre de Re cher che en Sci ences Naturelles,
Lwiro, D.S. Bukavu, DR Congo (Email: jdurieux@chello.
fr); 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/); Die Welt (URL: http://www.
w e l t . d e / w e l t _ p r i n t / a r t i c l e 2 7 2 1 8 7 4 /
Ein-Vulkan-kurz-vor-dem-Ausbruch.html).

10    Nyiragongo Smithsonian Institution — Bulletin of the Global

Fig ure 9. Photo of the east ter race that par tially col lapsed as the re sult of the 8 Jan u ary 2009 earth quake.  Many of
these blocks were over a me ter in di am e ter (in set) . Freshly ex posed sur faces had ochre to brown to rust col ors.
Cour tesy of OVSICRI-UNA.


