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Etna

It aly
37.734°N, 15.004°E; sum mit elev. 3,330 m

All times are lo cal (= UTC + 2 hours)

Al though BGVN 32:08 dis cussed the erup tion of 4-5
Sep tem ber 2007, this re port goes on to more fully de scribe
Et na’s lava fountaining at the South east Crater (SEC) ob -
served dur ing that erup tion, and also adds other de tails such 
as a map of the re sult ing lava flow. The foun tain as so ci ated
with the erup tion was spec tac u lar, though by far not the
tall est seen on Etna (that was 8 years ear lier, on 4 Sep tem -
ber 1999, at the Voragine, when a foun tain rose over 2 km
high). The fountaining lasted a full 10 hours, whereas most
other re cent foun tains on Etna only lasted 15-20 min utes.

As back ground, Etna be came ac tive on 15 Au gust 2007
fol low ing four erup tive ep i sodes on these dates: 29 March
2007, 11 April, 29 April, and 6-7 May 2007. At the end of
Au gust, ash emis sions were nearly en tirely re placed by
Strombolian ac tiv ity.

The header at the top of this re port con tains a new sum -
mit el e va tion cor rected to the lat est LIDAR (light de tec tion
and rang ing) data, which was ac quired in the Spring of
2007. It re vises an older es ti mate of 3,350 m to 3,330 m.

A sig nif i cant in crease in tremor am pli tude took place at
~ 1600 on 4 Sep tem ber. Af ter that, a sus tained lava foun tain 
rose from the SEC’s Au gust-Sep tem ber vent, jet ting to
400-600 m above the vent for the next ~ 10 hours (fig ure 1). 
A dense tephra plume blew E to ward the Ionian Sea. Lava
flowed over the vent’s E and SE rims, ini tially form ing
three branches that co alesced at a short dis tance from the
SEC and de scended as a sin gle flow to ward the Valle del
Bove, to a dis tance of 4.6 km (fig ure 2).

Heavy show er ing of tephra oc curred on the E flank in
the ar eas be tween the towns of Fornazzo, Milo, and Giarre.
As a pre cau tion, the In ter na tional Air port of Catania was
closed for a few hours early on 5 Sep tem ber.

Re newed ac tiv ity at Etna in
late Sep tem ber and early Oc to ber
was s im i  lar  to  that  seen in
mid-Au gust; in can des cence was
noted in some of the emis sions in
early-mid Oc to ber. Ob ser va tions
were fre quently ham pered by bad
weather, but as of 22 Oc to ber,
spo radic emis sions con tin ued
with out sig nif i cant vari a tions in
their in ten sity.

Geo logic Sum mary. Mount
Etna, tow er ing above Catania,
Sic ily’s sec ond larg est city, has
one of the world’s lon gest doc u -
mented re cords of his tor i cal vol -
ca nism, dat ing back to 1500 BC.
His tor i cal lava flows of ba saltic
com po si tion cover much of the
sur face of this mas sive vol cano,
whose ed i fice is the high est and
most vo lu mi nous in It aly. The
Mongibello stratovolcano, trun -
cated by sev eral small cal de ras,
was con structed dur ing the late

Pleis to cene and Ho lo cene over an older shield vol cano. The 
most prom i nent mor pho log i cal fea ture of Etna is the Valle
del Bove, a 5 x 10 km horse shoe-shaped cal dera open to the 
east. Two styles of erup tive ac tiv ity typ i cally oc cur at Etna.
Per sis tent ex plo sive erup tions, some times with mi nor lava
emis sions, take place from one or more of the three prom i -
nent sum mit crat ers, the Cen tral Crater, NE Crater, and SE
Crater (the lat ter formed in 1978). Flank vents, typ i cally
with higher ef fu sion rates, are less fre quently ac tive and
orig i nate from fis sures that open pro gres sively down ward
from near the sum mit (usu ally ac com pa nied by strombolian 
erup tions at the up per end). Cin der cones are com monly
con structed over the vents of lower flank lava flows. Lava
flows ex tend to the foot of the vol cano on all sides and have 
reached the sea over a broad area on the SE flank.

Ref er ences:  Behncke,  B. ,  and Neri ,  M.,  2007,
L’eruzione del 4-5 settembre 2007 al Cratere di Sud-Est
(Etna): osservazioni di terreno in prossimità della bocca
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Fig ure 1. Lava foun tain and flow emit ted at the SEC on 4 Sep tem ber 2007. 
The photo was taken from the Acireale in Catania, ~ 20 km SE of Etna.
Cour tesy of INGV-CT and Alfio Amantia (credit on the photo).

Fig ure 2. Pre lim i nary map of Et na’s lava flow emit ted dur ing the 4-5 Sep tem ber 2007 lava foun tain of the
South east Crater. The erup tive Au gust-Sep tem ber vent is in di cated on the east ern slope of the South east Crater
cone. Cour tesy of Boris Behncke and Marco Neri (INGV).



eruttiva. Re port pub lished on-line at: http://www.ct.ingv.it/
Re port/RPTVGSTR20070906.pdf.

Calvar i ,  S . ,  and Behncke,  B. ,  2007,  Rapporto
sull’attività eruttiva dell’Etna. Ag gior na men to del 26
agosto 2007. Re port pub lished on-line at: http://www.ct.
ingv.it/Re port/RPTVGREP20070826.pdf.

In for ma tion Con tacts: Boris Behncke and Marco Neri,
Istituto Nazionale di Geofisica e Vulcanologia (INGV),
Sezione di Catania, Pi azza Roma 2, 95123 Catania, It aly.

San Miguel

El Sal va dor
13.434°N, 88.269°W; sum mit elev. 2,130 m

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

A sud den in crease in seis mic ity oc curred on 9 Oc to ber
2006 but no land slides or rock falls were as so ci ated with
the event and it was at trib uted to gas emis sions in the crater
(BGVN 31:10). This re port car ries on from 9 Oc to ber 2006.

Dur ing the morn ing of 10 Oc to ber 2006, seis mic ac tiv -
ity de clined to a con tin u ous vi bra tion with an am pli tude
that os cil lated be tween 50 and 75 RSAM (real-time seis mic 
am pli tude measurement) units. This con di tion con tin ued
un til 0600 on 11 Oc to ber, when the seis mic ity in creased to
125 con tin u ous RSAM units.

The re spon si ble au thor i ties is sued an alert that en com -
passed an area within 4 km from the cen ter of the crater.
Be cause of the el e vated en ergy level of seis mic ity rel a tive
to the pre vi ous ac tiv ity, the Na tional Ser vice of Ter ri to rial
Stud ies elected to mon i tor the vol cano and re port de vel op -
ments to the Na tional Sys tem of Civil De fense.

As of 15 Oc to ber 2006, the level of ac tiv ity at San
Miguel was con sid ered to be mod er ate, im ply ing the pos si -
bil ity of an erup tion some time in the next sev eral months.
The civil de fense au thor i ties es tab lished a Yel low alert
level (phase 3) for the area within 4 km of the crater cen ter
but later re duced it to Green. Around 15 Oc to ber the RSAM 
con tin ued to vary from 8 units to 45 units. Dur ing the pre -
ced ing 24 hours, 55 earth quakes were reg is tered; how ever,
none were no ticed by the lo cal pop u la tion. Sul fur di ox ide

(SO2) fluxes reached 150-250 met ric tons per day, which
was con sid ered a low level. On 16 Oc to ber, tremor fluc tu -
ated be tween 45 and 50 units, and 25 earth quakes were re -
corded but not felt by res i dents.

The pe riod from the Oc to ber 2006 ac tiv ity through July
2007 was es sen tially de void of any ab nor mal vari a tions in
seis mic ity, vol ca nism, or el e vated gas emis sions.

On 4 July 2007, vol ca nol o gists from Servicio Nacional
de Estudios Territoriales (SNET) and Mich i gan Tech no log -
i cal Uni ver sity climbed San Miguel to make ob ser va tions
and take fumarole tem per a tures. The vol cano re mained at a
low level of ac tiv ity. The crater mor phol ogy and the in ten -
sity and lo ca tion of fumaroles within the crater re mained
sim i lar to that ob served in re cent vis its (e.g., Oc to ber 2006
BGVN 31:10). The main fumarolic area was near the bot -
tom of the crater on the S wall (fig ure 3). Other sparse
fumaroles were pres ent, with most clus tered near the crater
bot tom and on the crater’s W wall.

Fumarole mea sure ments: Tem per a tures were mea -
sured at two fumarolic ar eas on the up per W crater wall
(fig ure 4). These are vis ited by SNET on a reg u lar ba sis and 
com prise the only fumaroles safely ac ces si ble from the rim. 
Tem per a tures at fumaroles 1 and 2 were 67°C and 57°C, re -
spec tively. The gas lacked any sul fu rous smell, sug gest ing
wa ter va por only. These fumarole tem per a tures are sim i lar
to those mea sured in re cent vis its.

Geo logic Sum mary. The sym met ri cal cone of San
Miguel vol cano, one of the most ac tive in El Sal va dor, rises 
from near sea level to form one of the coun try’s most prom -
i  nent  land marks .  The unvegeta ted sum mit  of  the
2,130-m-high vol cano rises above slopes draped with cof -
fee plan ta tions. A broad, deep crater com plex that has been
fre quently mod i fied by his tor i cal erup tions (re corded since
the early 16th cen tury) caps the trun cated sum mit of the
tow er ing vol cano,  which is also known lo cally as
Chaparrastique. Ra dial fis sures on the flanks of the ba -
saltic-andesitic vol cano have fed a se ries of his tor i cal lava
flows, in clud ing sev eral erupted dur ing the 17th-19th cen -
tu ries that reached be yond the base of the vol cano on the N, 
NE, and SE sides. The SE flank lava flows are the larg est
and form broad, sparsely veg e tated lava fields crossed by
high ways and a rail road skirt ing the base of the vol cano.
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Fig ure 3. View of the crater at San Miguel, look ing S on 4 July 2007. The
whit ish area in the bot tom right of the photo re flects steam ing from the
main fumarole field. Cour tesy of Servicio Nacional de Estudios
Territoriales (SNET) and Mich i gan Tech no log i cal Uni ver sity.

Fig ure 4. View of the W side of San Miguel’s crater, taken from the N rim.
Fumaroles 1 (F1) and 2 (F2) are in the right cen tral por tion of the im age.
Cour tesy of Servicio Nacional de Estudios Territoriales (SNET) and
Mich i gan Tech Uni ver sity.



The lo ca tions of suc ces sive flank vents have pro gressed
during historical time, shifting to higher elevation.

In for ma tion Con tacts: Edu ar do Gutierrez, Demetrio
Escobar, and Fran cisco Montalvo, Servicio Nacional de
Estudios Territoriales (SNET), Km. 5 ½ carretera a Santa
Tecla y Calle las Mercedes, contiguo a Parque de Pe lota,
Edificio SNET, Apartado Postal #27, Centro de Gobierno,
El Sal va dor (URL: http://www.snet.gob.sv/, Email:
egut ierrez@snet.gob.sv,  descobar@snet.gob.sv,
fmontalvo@snet.gob.sv); Mat thew Pat rick and Anna
Colvin, Dept. of Geo log i cal and Min ing En gi neer ing and
Sci ences, Mich i gan Tech Uni ver sity, 1400 Townsend
Drive, Hought on, MI 49931, USA (Email: mpatrick@mtu.
edu; ascolvin@mtu.edu).

Ref er ences: Chesner, C.A., Pullinger, C., Escobar, C.D.
, 2003, Phys i cal and chem i cal evo lu tion of San Miguel Vol -
cano, El Sal va dor. GSA Spe cial Pa per 375.

Escobar, C.D., 2003, San Miguel Vol cano and its Vol -
ca nic Haz ards: MS the sis, Mich i gan Tech no log i cal Uni ver -
sity, De cem ber 2003, 163 p.

Ma jor, J.J., Schil ling, S.P., Pullinger, C.R., Escobar, C.
D., Chesner, C.A, and Howell, M.M., 2001, Lahar-Haz ard
Zonation for San Miguel Vol cano, El Sal va dor: U.S. Geo -
log i cal Sur vey Open-File Re port 01-395 (Avail able
on-line).

Arenal

Costa Rica
10.463°N, 84.703°W; sum mit elev. 1,670 m

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

Since our last re port on Arenal in 2005 (BGVN 31:10),
silicic lava emis sions were con tin u ous with some oc ca -
sional more in tense pe ri ods, in clud ing events in May 2006
and Sep tem ber 2007. The agency OVSICORI-UNA noted
that from Oc to ber 2005 through Sep tem ber 2007 the gen er -
ally low level of ac tiv ity at the main vent area at Crater C
was char ac ter ized by con tin u ous emis sions of lava, gases,
and pe ri odic strombolian erup tions. Pyroclastic flows were
oc ca sion ally pro duced, the re sult of col lapse of an ac tive
lava flow front. The vol ca nism was ac com pa nied by char -
ac ter is tic seis mic ac tiv ity, which is in di cated in ta ble 1 for
the in ter val Sep tem ber 2005 - De cem ber 2006. Dur ing this
pe riod, Crater D dis played fumarolic ac tiv ity only; ac cord -
ingly, the dis cus sion be low fo cuses on ac tiv ity at Crater C
and the Arenal ed i fice. Note that dur ing the re port ing in ter -
val, the directions of materials descending the flanks has
shifted from time to time.

Dur ing Oc to ber and No vem ber 2005, lava flows of
com par a tively low vol ume oc curred on the cones’s SW, W, 
and NW flanks. In early No vem ber, an in can des cent
pyroclastic flow de scended the cone’s W flank. Lava con -
tin ued to de scend the SW flank dur ing De cem ber and into
Jan u ary 2006 and new flows also took paths down the W
and NW flanks. Blocks of lava on the SW and NW flanks
tum bled down the slopes, shift ing pri mar ily to the N and
NE flanks in Feb ru ary. Wher ever these viscous blocks of
lava de tached and tum bled down the flanks of the cone,
they started small fires in areas of vegetation.

Mild ac tiv ity con tin ued through March, April, and the
be gin ning of May 2006, with a few spo radic lo cal ized in -

creases. In April, the W lava flow tem po rarily in creased in
vol ume for a short while, then ceased. A new flow de vel -
oped on the N slope.

10 May 2006 pyroclastic flow. On 10 May a sig nif i cant
pyroclastic flow trav eled down Arenal’s N flank. Tum bling 
in can des cent blocks of lava, with tem per a tures up to
1,000°C, col lided with each other and the slope of the vol -
cano and broke apart, pro duc ing great amounts of ash. An
ash-and-gas cloud drifted SW. Al though the pyroclastic
flow was not cou pled with any clearly dis tin guish able re -
corded seis mic event, it de scended the slope in an in can des -
cent tor rent, burn ing and dev as tat ing ev ery thing in its path.
On 20 No vem ber 2006, the Arenal Moun tain Lodge ob ser -
va tory re ported sus pected tumbling blocks on the S flank.

Small lava flows on the N slope con tin ued through at
least Feb ru ary 2007. Spo rad i cally, small av a lanches of lava 
de tached from the flow fronts (these events also oc curred
on the NE and NW slopes), pro duc ing small ash col umns
that sel dom ex ceeded 500 m above the crater rim.

Eliecer Duarte re ported a new lava flow mov ing SW
based on his visit of 28 March 2007, when he found Arenal
“as en er getic as usual” (fig ure 5). He wrote that the new
SW-di rected flow was pro duc ing a sig nif i cant amount of
de bris that rolled down a wide area. Some of the big gest
pieces arrived in tact at dis tal veg e tated ar eas, in clud ing ~ 2
km max i mum from the source vent at crater C. A lava
tongue was vis i ble from the tour ist and res i den tial ar eas.
Small pyroclastic flows, de rived from dome frag ments,
broke off and pro duced small clouds of ash that blew W.

OVSICORI-UNA re ports noted gen er ally low-level ac -
tiv ity at Arenal con tin ued through Au gust and Sep tem ber
2007, with lit tle vari a tion, ex cept for in fre quent, more ac -
tive events (such as the one noted be low). Ash emis sions
and their dis persal were gen er ally nom i nal. The lava fronts
con tin ued to tum ble down in small av a lanches and slides,
some times reach ing the up per part of the for est on the N
side, start ing small fires. Erup tions pro duced ash plumes
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Month
Erup tion

earth quakes

Daily

av er age

LP

events

Hours of

tremor

Sep 2005 548 18 16 576

Oct 2005 631 20 34 468

Nov 2005 877 29 17 561

Dec 2005 — — — —

Jan 2006 — — — —

Feb 2006 867 31 24 536

Mar 2006 969 39 24 399

Apr 2006 804 28 33 436

May 2006 — — — —

Jun 2006 987 33 14 424

Jul 2006 754 24 37 342

Aug 2006 — — — —

Sep 2006 — — — —

Oct 2006 244 8 2 597

Nov 2006 204 7 — 626

Dec 2006 221 7 — 644

Ta ble 1. Seis mic ac tiv ity reg is tered at Arenal’s sta tion VACR, lo cated 2.7
km NE of the ac tive crater, dur ing Sep tem ber 2005-De cem ber 2006.
Months with "—" in di cate that data were not re ported for that month. Data 
were nor mal ized from mean val ues for months when the sta tion had
in com plete data (25 days in March 2006 and 27 days in April 2006).
Cour tesy of OVSICORI-UNA.



that rose up to 2.2 km al ti tude. Dur ing Sep tem ber 2007,
lava domes, lava flows, and hornitos continued to develop.

18 Sep tem ber 2007 pyroclastic flows. Ac cord ing to
Jorge Barquero, at about 1000 on 18 Sep tem ber, eye wit -
nesses at the Arenal Moun tain Lodge ob ser va tory saw
rocks loos en ing at the base of the dome, first send ing small
av a lanches S and SW and ul ti mately drop ping suf fi cient
quan ti ties of the dome to form some what larger pyroclastic
flows. The event was re corded by a local seismograph. 

Mul ti ple pyroclastic flows trav eled S to a run out dis -
tance of ~ 1 km (fig ure 6). Dur ing the night, small av a -
lanches con tin ued spo rad i cally; some re sult ing ex plo sions
con tained ash. Ex plo sions oc curred that oc ca sion ally pro -
duced air borne ash. Al though mainly small av a lanches

were noted, one larger glow ing
one de scended the S flank and at
1930 that eve ning a large part of
the S flank glowed red. By dawn
on 19 Sep tem ber ob serv ers saw a
new lava flow had emerged from
Crater C, the front of which soon
be came the source of  rock
avalanches.

Geo logic Sum mary. Con i cal
Volcán Arenal is the youn gest
stratovolcano in Costa Rica and
one of  i t s  most  ac  t ive .  The
1,670-m-high andesitic vol cano
tow ers above the east ern shores of 
Lake Arenal, which has been en -
larged by a hy dro elec tric pro ject.
Arenal lies along a vol ca nic chain 
that has mi grated to the NW from
the late-Pleis to cene Los Perdidos
lava domes through the Pleis to -
cene-to-Ho lo cene Chato vol cano,
which con tains a 500-m-wide,
lake-filled sum mit crater. The ear -
li est known erup tions of Arenal
took place about 7,000 years ago,
and it was ac tive con cur rently
with Cerro Chato un til the ac tiv ity 
of Chato ended about 3,500 years
ago. Growth of Arenal has been

char ac ter ized by pe ri odic ma jor ex plo sive erup tions at sev -
eral-hun dred-year in ter vals and pe ri ods of lava ef fu sion
that ar mor the cone. Arenal’s most re cent erup tive pe riod
be gan with a ma jor ex plo sive erup tion in 1968. Con tin u ous
ex plo sive ac tiv ity ac com pa nied by slow lava ef fu sion and
the oc ca sional emis sion of pyroclastic flows has oc curred
since then from vents at the summit and on the upper
western flank.

In for ma tion Con tacts: E. Fernández, E. Duarte, W.
Sáenz, V. Barboza, M. Mar ti nez, E. Malavassi, and R.
Sáenz, Observatorio Vulcanologico Sismologica de Costa
Rica-Universidad Nacional (OVSICORI-UNA), Apartado
86-3000, Heredia, Costa Rica (URL: http://www.ovsicori.
una.ac.cr/; Email: efernan@una.ac.cr, eduarte@una.ac.cr);
Jorge Barquero Hernandez, Instituto Costarricense de
Electricidad (ICE), Apartado 5 -2400, Desamparados, San
José, Costa Rica (Email: jabarque@ice.co.cr).

Poás

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

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

The last Bul le tin re port on Poás pro vided in for ma tion
on the phreatic erup tion on 25-26 Sep tem ber 2006 (BGVN
32:07). This re port dis cusses con tin u ing hy dro ther mal vari -
a tions and one mi nor phreatic erup tion (to 30 m above the
crater lake) dur ing Oc to ber 2006 through Sep tem ber 2007.
The pyroclastic cone con tin ued fumarolic ac tiv ity is su ing
col umns of gases that reached 300 to 400 m above the
crater. In for ma tion for this re port were pro vided by the
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Fig ure 5. Ad vanc ing lava flows (masked by low-hang ing dusty plumes) on the SW flanks of Arenal, 28 March
2007. The lava flows gen er ated oc ca sional av a lanches, small pyroclastic flows, and block-and-ash flows. The
in set photo shows the sum mit area in clear con di tions re veal ing a spire-en crusted lava dome cling ing to the up per
flanks. Cour tesy of E. Duarte, OVSICORI-UNA.

Fig ure 6. A photo of look ing straight along the path (and re sult ing
de pos its) of the 18 Sep tem ber pyroclastic flow, which trav eled di rectly
down Arenal’s S flank. The flow had a run out dis tance of ~ 1 km. Note
ar eas of rel a tively in tact veg e ta tion ad ja cent the lower por tions of the
de posit. Cour tesy of Jorge Barquero H., Instituto Costarricense de
Electricidad (ICE).



Observatorio Vulcanologico y Sismologico de Costa
Rica-Universidad Nacional (OVSICORI-UNA).

Crater lake. Dur ing the pe riod Oc to ber 2006 through
Sep tem ber 2007, Laguna Caliente the ac tive crater lake of
Poás vol cano, dis played a green ish-gray color with con vec -
tion cells in the cen ter and tem per a tures rang ing from 41 to
58 ºC. As de picted in ta ble 2, be tween 5 and 12 Oc to ber
2006, the tem per a ture and level of the lake in creased sud -
denly sug gest ing a greater heat flow into the lake. By late
Oc to ber, the tem per a ture de creased slightly and the level of 
the lake be gan to fall. Over all, the lake level fell 6.45 m
from Sep tem ber 2006 through Au gust 2007, and then sta bi -
lized. Of ten gases orig i nat ing from the bot tom of the lake
pro duced a ring of dark gray ma te rial 80 m in di am e ter
float ing at the cen ter of the lake. In the NE wall at the lake
level, fumaroles pro duced yellowish particles that floated
on the lake.

Small phreatic erup tion. Ac cord ing to re ports of a park
ranger, a phreatic erup tion oc curred at 1230 on 16 De cem -
ber 2006. The erup tion reached a height of 30 m and the
erupted ma te rial fell back into the lake.

Fumaroles. In Oc to ber 2006 the fumaroles of the N ter -
race emit ted col umns of gases and de pos its of sul fur form -
ing a small dome. One fumarole pro duced a whis tling noise 
and had tem per a ture of 144ºC. By Feb ru ary 2007, the
fumarole cooled to 124ºC but con tin ued build ing a small
sul fur cone (fig ure 7). Sul fur de po si tions con tin ued through 
Sep tem ber 2007 when the fumarole closed. Ta ble 3 de picts
fumarole tem per a tures through Sep tem ber 2007.

On the SE and NW walls, hot springs with gas tem per a -
tures be tween 89ºC and 94ºC also de pos ited sul fur. By
March 2007, the hot springs had largely dried and only two
gave off very low vol ume emis sions with a tem per a ture of
~ 55ºC. Through out the re port ing pe riod, cracks on the in -
ter me di ate ter race and on the NE edge of the crater wid ened 
with new points of gases ap pear ing and de po si tion of sul fu -
rous ma te rial. By Feb ru ary 2007, emis sion lev els be gan to
di min ish, and they con tin ued di min ish ing through Sep tem -
ber. Fumarole gas tem per a tures in this area remained steady 
at near 94º C.

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 fre quently vis -
i ted mult i -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-S-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. Fernández, E. Duarte, W.
Sáenz, V. Barboza, M. Mar ti nez, E. Malavassi, and R.
Sáenz, Observatorio Vulcanologico Sismologica de Costa
Rica-Universidad Nacional (OVSICORI-UNA), Apartado
86-3000, Heredia, Costa Rica (URL: http://www.ovsicori.
una.ac.cr/; Email: efernan@una.ac.cr, eduarte@una.ac.cr).
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Date Lake tem per a ture
Rel a tive el e va tion
change in lake sur -

face (me ters)

Sep 2006 41ºC —

05 Oct 2006 46ºC —

12 Oct 2006 55ºC + 0.43 m

27 Oct 2006 53ºC - 0.46 m

Nov 2006 48ºC - 0.33.m

Dec 2006 48ºC —

Jan 2007 — —

Feb 2007 48ºC - 0.70 m

Mar 2007 49ºC - 1.11 m

Apr 2007 51ºC - 1.18 m

May 2007 27ºC - 1.45 m

Jun 2007 58ºC - 1.58 m

Jul 2007 57ºC - 0.15 m

Aug 2007 58ºC - 0.59 m

Sep 2007 56ºC + 0.08 m

Ta ble 2. For Poás, the tem per a ture of Laguna Caliente and changes in lake
level from Sep tem ber 2006 through Sep tem ber 2007. Cour tesy
OVSICORI-UNA.

Date Tem per a ture (ºC)

Oct 2006 144ºC

Nov 2006 143ºC

Dec 2006 —

Jan 2007 —

Feb 2007 124ºC

Mar 2007 118ºC

Apr 2007 116ºC

May 2007 110ºC

Jun 2007 117ºC

Jul 2007 108ºC

Aug 2007 108ºC

Sep 2007 67ºC

Ta ble 3. Tem per a ture of N ter race fumarole at Poás de pos it ing sul fur
dur  ing Oc to  ber  2006 through Sep tem ber  2007. Cour  tesy
OVSICORI-UNA.

Fig ure 7. Fumarolic ac tiv ity at Poás formed a sul fur cone dur ing late 2006
and into 2007. This shot shows the up per part of the sul fur cone in the left
fore ground. Parts of the steam ing pyroclastic cone and ad ja cent crater
lake ap pear in the back ground. Cour tesy of OVSICORI-UNA.



Láscar

North ern Chile
23.37°S, 67.73°W; sum mit elev. 5,592 m

All times are lo cal (= UTC - 4 hours)

Our last Bul le tin re port on Láscar (BGVN 31:11) dis -
cussed mi nor ex plo sions and ash plumes dur ing Sep tem -
ber-Oc to ber 2006, mor pho log i cal changes in the cen tral ac -
tive crater since the May 2005 erup tion, and an on go ing
in ves ti ga tion on fumarolic gases vent ing in the active
crater.

Re ports since No vem ber 2006 and into late 2007 in di -
cated that Láscar con tin ued to emit ash plumes. On 22 Jan -
u ary 2007, based on sat el lite im ag ery, the Bue nos Ai res
Vol ca nic Ash Ad vi sory Cen ter (VAAC) re ported con tin u -
ous emis sions from the vol cano that drifted NNE. Then, ac -
cord ing to the VAAC, on11 March 2007 an ash cloud from
Láscar rose to 5.5-6.7 km altitude and drifted E. The
VAAC’s next re port on Láscar in di cated that on 23 May, an 
ash plume from Láscar rose to an al ti tude of 9.1 km and
drifted SSE, based upon a Sig nif i cant Me te o ro log i cal In for -
ma tion (SIGMET) ad vi sory and sat el lite im age ob ser va -
tions. Fi nally, the VAAC re ported that, based on pi lot re -
ports and sat el lite im age ob ser va tions, on 18 July 2007 an
ash plume rose to al ti tudes of 7.6-9.1 km and drifted NE.
We have not seen any ac tiv ity re ports on Láscar be tween
this July re port and 23 Oc to ber 2007, per haps sug gest ing an 
absence of unusually vigorous activity during that interval.

Geo logic Sum mary. Láscar is the most ac tive vol cano
of the north ern Chil ean An des. The andesitic-to-dacitic
stratovolcano con tains six over lap ping sum mit crat ers.
Prom i nent lava flows de scend its NW flanks. An older,
higher stratovolcano 5 km to the east, Volcán Aguas
Calientes, dis plays a well-de vel oped sum mit crater and a
prob a ble Ho lo cene lava flow near its sum mit (de Silva and
Fran cis, 1991). Láscar con sists of two ma jor ed i fices; ac tiv -

ity be gan at the east ern vol cano and then shifted to the
west ern cone. The larg est erup tion of Láscar took place
about 26,500 years ago, and fol low ing the erup tion of the
Tumbres sco ria flow about 9000 years ago, ac tiv ity shifted
back to the east ern ed i fice, where three over lap ping crat ers
were formed. Fre quent small-to-mod er ate ex plo sive erup -
tions have been re corded from Láscar in his tor i cal time
since the mid-19th cen tury, along with pe ri odic larger erup -
tions that pro duced ashfall hun dreds of ki lo me ters away
from the vol cano. The larg est his tor i cal erup tion of Láscar
took place in 1993, pro duc ing pyroclastic flows to 8.5 km
NW of the summit and ashfall in Buenos Aires.

In for ma tion Con tacts: Bue nos Ai res Vol ca nic Ash Ad -
vi  sory Cen ter  (VAAC) ,  Servicio  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).

Ijen

Java, In do ne sia
8.058°S, 114.242°E; sum mit elev. 2,799 m

All times are lo cal (= UTC + 7 hours)

Re search ers from Si mon Fra ser Uni ver sity, McGill
Uni ver sity, and the Institut Teknologi Bandung (ITB) con -
ducted field work at Ijen from 6 July to 2 Au gust 2007. Dur -
ing this pe riod, vol ca nic ac tiv ity was re stricted to per sis tent
de gas sing of the solfatara (sul fu rous fumarole) lo cated on a
small dome in the SE part of the crater (fig ure 8). How ever,
lo cal sul fur min ers re ported a de crease in the amount of
mineable sul fur, a change pre sum ably linked to in creas ing
exit tem per a tures of the fumarole gases. Vi sual ob ser va tion
re vealed no change in the crater lake level or fumarole ac -
tiv ity com pared to ob ser va tions (BGVN 32:02) at roughly
the same time last year (dry season).

Dur ing the visit, exit tem per a -
tures  mea sured  at  the pipes
ranged from 115 to 270°C (ta ble
4), sim i lar to those mea sured in
2006. Fumaroles on top of the
dome had sub stan tially higher
tem per  a  tures ,  rang ing up to
600°C, with the hot test emit ting
or ange flames. By com par i son,
fumarole tem per a tures re ported
for the top of the dome in 1999,
the last year for which there are
pub lished data (BGVN 24:09),
were less than 250°C.

Fumarolic sam pling tech -
niques in cluded con den sate bot -
tles, and sub li mates col lected in
sil ica tubes. In ad di tion, they also
used a Giggenbach bot tle, a tech -
nique in which the es cap ing gases 
are bub bled through a caus tic so -
lu tion of NaOH in an evac u ated
flask. Re ac tions, such as those be -
tween the caus tic so lu tion and
CO2 in the sam pled gas, both re -
move some spe cies from the gas
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Fig ure 8. Over view of the N flank of the dome-like fumarole field (solfatara) as viewed from the crater rim of Ijen. 
Min ers have in stalled pipes lead ing down from the dome. The pipes are used to con dense sul phur, which is
sub se quently mined. Tem per a tures were mea sured in the pipes (num bered 1-21) and in fumaroles (let tered a-d)
(see ta ble 4). Fumarole tem per a tures were mea sured near the top of the dome. For scale, note sul phur min ers near
pipes 18 and 8/9. Cour tesy of V. van Hinsberg.



and re sult in re sid ual gases col lected at the top of the flask.
The sam ples ob tained with the var i ous tech niques are typ i -
cally studied and analyzed later in the lab.

Dis tinct vari a tions in fumarole tem per a ture ob served
dur ing the course of the field cam paign linked closely to
weather con di tions. On clear, wind-free days, fumarole
tem per a tures were high est. The es cap ing fumes were gen er -
ally white in color, and min ers were forced to pour wa ter on 
the pipes to in duce sul fur con den sa tion. On windy, clouded
days, fumes were much denser and yel low in color, cov er -
ing all sur faces in a ve neer of sul fur. At Fumarole d, this
change in weather con di tions from clear and wind free to
windy and cloudy cor re sponded to a drop in fumarole tem -
per a ture from 600 to 450°C. The changes in fumarole con -
di tions were ob served to oc cur rap idly (i.e., within 15 min -
utes of  a  cold front  mov ing in) ,  sug gest ing to the
re search ers the like li hood of ex ten sive in ter ac tion be tween
mag matic and atmospheric gases immediately below the
dome’s surface.

Crater lake and Banyu Pahit river. The tem per a ture of
the crater lake was mon i tored daily on the S shore be low
the dome from 8 to 21 July 2007; it var ied be tween 36.1
and 37.4°C. These vari a tions also cor re sponded to changes
in the weather. A transect along the Banyu Pahit river (see
map, be low) from the dam to the bridge at Watu Capil, re -
vealed that the wa ter was a few de grees above am bi ent
where it emerged, but was close to the air tem per a ture from
500 m down stream. A strong, per sis tent in crease in dis -
charge was ob served on 21 July 2007, re turn ing flow to the
levels of 1999.

El e men tal fluxes. A sur vey of sul fur di ox ide (SO2)
fluxes was made us ing a por ta ble UV spec trom e ter
(FLYSPEC) on 11, 12, and 27 July 2007 along the SE rim
of the crater (~ 2,350 m elevation) and in volved, re spec -
tively, eight, six teen, and seven walk ing tra verses un der the 
plume with the in stru ment pointed upwards.

The gas plume pro duced di rectly from the ac tive
solfatara (~ 2,150 m elevation) rose buoy antly be fore flow -
ing over the crater rim. On 11 July, the max i mum con cen -
tra tion path length of the gas in the plume fluc tu ated be -
tween 1,800 and 2,600 ppm-m over the eight scans made
dur ing a pe riod of 3.5 hours. The wind speed (mea sured
with a handheld an e mom e ter at plume height) dur ing this

time av er aged 2.9 m/s and the re sul tant SO2 flux was there -
fore cal cu lated to av er age 219 met ric tons per day (t/d),
with a stan dard de vi a tion of 99 t/d. On 12 July, the av er age
gas con cen tra tion was sim i lar, rang ing be tween 1,600 and
3,000 ppm-m. The av er age wind speed dur ing this sur vey
pe riod (3 hours) fluc tu ated be tween 2.0 and 4.5 m/s and the
re sul tant SO2 flux averaged 185 t/d, with a standard
deviation of 60 t/d.

On 27 July av er age gas con cen tra tions were con sid er -
ably higher, rang ing from 2,200 to 13,000 ppm-m over two
hours. The higher con cen tra tions were a re sult of the plume
be ing less dis persed. The av er age wind speed dur ing this
pe riod ranged from 2.6 to 4 m/s and the re sul tant SO2 flux
av er aged 215 t/d, with a stan dard deviation of 68 t/d. Based
on this very lim ited three-day sur vey, the av er age daily flux 
of SO2 was es ti mated to be 206 t/d and was lower than that
mea sured dur ing a two day sur vey last year by ~ 130 t/d
(BGVN 32:02).

The amount of na tive sulfur pre cip i tat ing at the solfatara 
can be roughly es ti mated from that mined, given that the
bulk of this sul fur is re cov ered. Ap prox i mately 100 min ers
ex tract sul fur, re mov ing it from the crater in two trips each
day, and car ry ing on av er age 60-80 kg of sul fur per trip.
This cor re sponds to the deposition of 14 t/d.

Fumarole gas sam ples col lected us ing Giggenbach
flasks com ple mented the FLYSPEC mea sure ments and de -
ter mine the flux of el e ments other than SO2, CO2, and H2O.
Rock sam ples and wa ter sam ples taken from the lake and
acid springs will al low fur ther quan ti fi ca tion of the out put
of volatiles and met als.

Self-po ten tial sur veys. These are sur veys that in volve
mea sure ment at the ground sur face of the lo cal, static, di -
rect-cur rent po ten tials be tween elec trodes in serted to shal -
low depth at known sep a ra tion dis tances. The method is
some times also called spon ta ne ous po ten tial and ab bre vi -
ated as SP. These po ten tials de velop from nu mer ous
sources, in clud ing fluid flow, dif fu sion, and ox i da tion and
re duc tion re ac tions between minerals in contact with water.

As in 2006 (BGVN 32:02), SP sur veys were con ducted
on the sum mit rim and also down the S flank to the in ter sec -
tion of the Banyupuhit river (dashed line, fig ure 9) and the
main road. The sur vey was com ple mented by ground tem -
per a ture mea sure ments, which found the only ther mal
anom aly was lo cated in the im me di ate vi cin ity of the dome. 
In com par i son to 2006, only the N rim of the crater showed
a sig nif i cant SP vari a tion, with a de crease of SP of
~ 100mV. This vari a tion may in di cate a slight de crease of
the hy dro ther mal ac tiv ity. While the SP val ues are min ima,
the SP/el e va tion gra di ent is still slightly positive (+0.03
mV/m) suggesting that the hy dro ther mal sys tem on the N
rim is strong enough to com pen sate for the in flu ence of the
hy dro log i cal zone, char ac ter ized on the E and NE by neg a -
tive SP (with a min i mum at -120 mV) and an in verse SP/el -
e va tion gra di ent of -1.07 mV/m. This al most cer tainly rep -
re sents the in flow of me te oric water and groundwater.

The 2006 SP sur vey sug gested that the S and W flanks
of the crater were char ac ter ized by a hy dro ther mal sys tem;
how ever, this year’s SP and tem per a ture study shows
greater com plex ity. The main SP/el e va tion gra di ent is be -
tween -0.31 and -0.56 mV/m with a higher SP av er age than
on the E rim (-4 mV in the S ver sus -70 mV in the E). This
sug gests that the S part of the crater is con trolled mainly by
the hy dro log i cal and un der ly ing hy dro ther mal sys tems of
the acid lake. Al though some other small hy dro ther mal
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Location Tem per a ture Lo ca tion Tem per a ture

Pipe 1 — Pipe 14 199°C

Pipe 2 235°C Pipe 15 205°C

Pipe 3 — Pipe 16 155°C

Pipe 4 255°C Pipe 17 194°C

Pipe 5 215°C Pipe 18 178°C

Pipe 6 210°C Pipe 19 —

Pipe 7 267°C Pipe 20 187°C

Pipe 8 216°C Pipe 21 194°C

Pipe 9 230°C

Pipe 10 210°C Fumarole A >495°C

Pipe 11 175°C Fumarole B 331°C

Pipe 12 116°C Fumarole C 335°C

Pipe 13 168°C Fumarole D 601°C

Ta ble 4. Tem per a ture (°C) of gases mea sured at ~ 50 cm depth in pipes and 
fumaroles us ing a K-type ther mo cou ple. Cour tesy of Glyn
Wil liams-Jones.



anom a lies were found along the S and SW slopes (1 and 2
on fig ure 9), the area was prin ci pally characterized by
hydrological systems.

Thus, while the pres ence of strong hy dro ther mal ac tiv -
ity within the crater is un equiv o cal, the tem per a ture and
self-po ten tial sur veys to date show no ev i dence of it ex -
tend ing be yond the crater rim.

Un rest at nearby Raung vol cano and po ten tial sig nif i -
cance for Ijen. As noted in the Raung re port later in this is -
sue of the Bul le tin, the Dar win VAAC re ported a pi lot ob -
ser va tion of a pos si ble ash emis sion from Raung be tween
25-31 July 2007, not vis i ble on sat el lite im ag ery. The re -
search ers at Ijen saw no ev i dence of this event nor did they
hear any men tion of it from lo cal cof fee plan ta tion work ers. 
How ever, sub se quent de tec tion by sat el lites of an ash erup -
tion from Raung be tween 26-27 Au gust adds cre dence to a
25-31 July event. The close prox im ity of Raung to Ijen and
the ap par ent in crease in tem per a ture of Ijen’s dome could
pos si bly au ger the onset of a new phase of explosive
activity at Ijen.

Geo logic Sum mary. The Ijen vol cano com plex at the
east  ern  end of  Java con s ists  of  a group of  smal l
stratovolcanoes con structed within the large 20-km-wide
Ijen (Kendeng) cal dera. The N cal dera wall forms a prom i -
nent ar cu ate ridge, but else where the cal dera rim is bur ied
by post-cal dera vol ca noes, in clud ing Gunung Merapi
stratovolcano, which forms the 2,799 m high point of the

Ijen com plex. Im me di ately W of Gunung Merapi is the
re nowned his tor i cally ac tive Kawah Ijen vol cano, which
con tains a nearly 1-km-wide, tur quoise-col ored, acid crater
lake. Pic tur esque Kawah Ijen is the world’s larg est highly
acidic lake and is the site of a la bor-in ten sive sul fur min ing
op er a tion in which sul fur-laden bas kets are hand-car ried
from the crater floor. Many other post-cal dera cones and
crat ers are lo cated within the cal dera or along its rim. The
larg est con cen tra tion of post-cal dera cones forms an
E-W-trending zone across the south ern side of the cal dera.
Cof fee plan ta tions cover much of the Ijen cal dera floor, and 
tour ists are drawn to its waterfalls, hot springs, and
dramatic volcanic scenery.

In for ma tion Con tacts: Nathalie Vigouroux, Guillaume
Mauri, and Glyn Wil liams-Jones, De part ment of Earth Sci -
ences, Si mon Fra ser Uni ver sity, Burnaby, BC V5A 1S6,
Can ada (URL: http://www.sfu.ca/earth-sci ences/, Email:
gmauri@sfu.ca, glynwj@sfu.ca); Vin cent van Hinsberg
and Willy (A.E.) Wil liams-Jones, De part ment of Earth and
Plan e tary Sci ences, McGill Uni ver sity, Mon treal, Que bec,
Can ada (URL: h ttp:/ /www.eps.mcgil l .ca/ ,  Email:
hinsberg@eps.mcgill.ca); Asnawir Nasution, De part ment
of Ge ol ogy, Institut Teknologi Bandung, Bandung, In do ne -
sia (URL: http://www.itb.ac.id).

Raung

Java, In do ne sia
8.125°S, 114.042°E; sum mit elev. 3,332 m

All times are lo cal (= UTC + 7 hours)

Nine anom a lous Mod er ate Res o lu tion Im ag ing
Spectroradiometer (MODIS) ob ser va tions of vol ca nic hot
spots were re ported dur ing 3 June-8 Oc to ber 2004 (BGVN
30:01). No other ac tiv ity was re ported from Raung un til 26
July 2007. That day the Dar win Vol ca nic Ash Ad vi sory
Cen ter (VAAC) in di cated that a pi lot had ob served an ash
plume, pos si bly from Raung, which their ash ad vi sory re -
ported as fol lows: “AIREP [an air craft ob ser va tion] re -
ported ash cloud ob served over vol cano on east ern tip of
Java. Plume up to 5000 feet [~ 1.2 km] above sum mit. Vol -
cano as sumed to be Raung. Ash not seen on latest satellite
pass due to cloud.”

Dar win VAAC pro duced five re ports in ref er ence to a
Raung ash plume emit ted on 26 Au gust 2007. Vis i ble
wave length im ag ery on MT SAT dis closed a plume at FL
150 (15,000 feet, or 4.6 km al ti tude) drift ing E at ~ 10 km/
hr (at 0430 UTC on 26 Au gust). The last view of the cloud
was re ported at 0833 UTC, still at the same al ti tude and
mov ing at the same ve loc ity. That plume rose to an al ti tude
of 1.5 km. Ash was not vis i ble on sat el lite im ag ery. The
Dar win VAAC re ported that sat el lite im ag ery had de tected
an ash plume from Raung dur ing 26-27 Au gust that rose to
an altitude of 4.6 km and drifted E.

Geo logic Sum mary. Raung, one of Java’s most ac tive
vol ca noes, is a mas sive stratovolcano in east ern most Java
that was con structed SW of the rim of Ijen cal dera. The
3332-m-high, unvegetated sum mit of Gunung Raung is
trun cated by a dra matic steep-walled, 2-km-wide cal dera
that has been the site of fre quent his tor i cal erup tions. A pre -
his toric col lapse of Gunung Gadung on the west flank pro -
duced a large de bris av a lanche that trav eled 79 km from the 
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Fig ure 9. Self-po ten tial (SP) sur vey re sults over lain on a dig i tal el e va tion
model (DEM) of the ac tive crater of Kawah Ijen. All the SP data were
ref er enced to the up per Banyupuhit river and to a spring on the in ner E
slope of the crater (tri an gles). Con tour in ter vals are 100 m. Cour tesy of G.
Mauri and V. van Hinsberg.



vol cano, reach ing nearly to the In dian Ocean. Raung con -
tains sev eral cen ters con structed along a NE-SW line, with
Gunung Suket and Gunung Gadung stratovolcanoes be ing
lo cated to the NE and west, respectively.

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

Salak

Java, In do ne sia
6.72°S, 106.73°E; sum mit elev. 2,211 m

All times are lo cal (= UTC + 7 hours)

This is the first Bul le tin re port on Salak (a stratovolcano 
near the W end of Java, fig ure 10). His tor i cal re cords in di -
cate the last erup tion oc curred in 1938, and the vol cano re -
mains in re pose–this re port dis cusses gas-re lated fa tal i ties.
The last sec tion of this re port reviews gas ex po sure lim its,
gas-mask fil ters, and mon i tor ing de vices to en hance un der -
stand ing of two sul fu rous vol ca nic gases (SO2 and H2S).

Ac cord ing to news ar ti cles, sul fur-gas poi son ing from
one of Salak’s fume-filled crat ers was sus pected in the
deaths of six teen ag ers on 7 July 2007. The vic tims, who
were be tween the ages of 14 and 16, were part of a group of 
about 50 stu dents camp ing on the vol cano for the week end.

The bod ies were found with
blood and foam on their mouths
and noses. Ac cord ing to a Reuters 
re port of 9 July 2007, po lice of fi -
cer Thomas Al ex an der re ported
that “one of the stu dents was
found dead with foam on his
mouth, a strong in di ca tor of sul fur 
poisoning.” Sev eral more poi -
soned stu dents were taken to a
nearby hos pi tal for treat ment.

Deadly gases. A data sheet on
SO2, a com mon and po ten tially
haz ard ous sul fu rous gas found at
vol ca noes ap pears on the Cen ter
for  Dis  ease Con tro l  websi te
(NIOSH, 2007). The gas’s den -
sity is 2.26 times heavier than air
of the same tem per a ture. (In other 
words, when near the am bi ent air
tem per a ture, SO2 gas will gen er -
ally tend to de scend into low-ly -
ing places such as closed crat ers,
lava tubes, etc.) The NIOSH rec -
om mended ex po sure limit for a
40 hour work-week com posed of
up to10-hour days is 2 ppm. Their 
stated rec om mended ex po sure
limit for short-term (15-minute)
exposure is 13 ppm.

These guide lines ap ply only to 
healthy adults, and ex clude the ef -
fects of mul ti ple gases, strong
phys i cal ex er tion, etc. An other

haz ard ous sul fu rous gas emit ted by vol ca noes is H2S. It has
a den sity of 1.2 times that of air and a rec om mended ex po -
sure limit that is a more strin gent (NIOSH ceil ing) value
that should not be ex ceeded: 10 ppm for 10 min utes. But,
this gas is thought to quickly re act to form SO2 in many cir -
cum stances. The NIOSH website also dis cusses ap pro pri ate 
fil ters for gas masks. Small, por ta ble, dig i tal mon i tors now
ex ist for many gases; some will op er ate as re mote sensors
with dedicated te lem e try.

Geo logic Sum mary. Salak vol cano was con structed at
the NE end of an eroded vol ca nic range. Satellitic cones oc -
cur on the SW flank and at the north ern foot of the for ested
vol cano. Two large breached crat ers trun cate the sum mit of
Gunung Salak. One crater is breached to the NE and the
wes tern most crater was the source of a de bris-av a lanche
de posit that ex tends 10 km WNW of the sum mit. His tor i cal
erup tions from Gunung Salak have been re stricted to
phreatic ex plo sions from crat ers in a prom i nent sol fa ta ric
area at 1,400 m el e va tion on the west ern flank. Salak vol -
cano has been the site of extensive geothermal exploration.

Ref er ence: NIOSH, 2007, NIOSH Pocket Guide to
Chem i cal Haz ards, Sul fur di ox ide: US Cen ters for Dis ease
Con trol and Pre ven tion, Na tional In sti tute for Oc cu pa tional 
Safety and Health (URL: http://www.cdc.gov/niosh/npg/
npgd0575.html).

In for ma tion Con tacts: Reuters (URL: http://www.
reuters.com/); Asia-Pa cific News (URL: http://www.
asiapacificnews.com/); As so ci ated Press (URL: http://
www.ap.org/); Deut sche-Presse Agentur (URL: http://
www.dpa.de/).
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Fig ure 10. Sat el lite im ag ery from Google Earth show ing Salak (cen ter, ~ 60 km SSW of Ja karta) and other
vol ca noes of west ern Java. Cour tesy of Google Earth.



Krakatau

In do ne sia
6.102°S, 105.423°E; sum mit elev. 813 m

All times are lo cal (= UTC + 7 hours)

Erup tive ac tiv ity in re cent years was low at Krakatau.
The In do ne sian volcanological mon i tor ing agency, now
called the Cen ter of Vol ca nol ogy and Geo log i cal Haz ard
Mit i ga tion (CVGHM), did not re port any erup tive ac tiv ity
be tween June 2005 and Sep tem ber 2007. Seis mic data col -
lected dur ing this pe riod (fig ures 11 and 13), al though in -
ter mit tent and vari able, sug gests mainly low-level ac tiv ity
(discussed in more detail below).

Start ing on 23 Oc to ber 2007 re ports noted mul ti ple gray 
plumes from erup tions last ing 3-6 min utes; these vented   
from a crater near the sum mit of Anak Krakatau (fig ure 12). 
The erup tions and as so ci ated in creased seis mic ity dur ing
23-26 Oc to ber 2007 prompted CVGHM to raise the Alert
Level to 3. Poor weather con di tions al lowed only in ter mit -
tent ob ser va tions, but plumes rose to an al ti tude of ~ 1 km
dur ing 23-26 and 30 Oc to ber. Sim i lar erup tions were con -
tin u ing in early No vem ber (fig ure 12).

Ac tiv ity dur ing April 2005-Sep tem ber 2007. On 13
April 2005 in creased seis mic ity prompted au thor i ties to
raise the Alert Level to 2 (on a scale of 1-4). Seis mic ac tiv -
ity de creased over the next four days to a nor mal level. Vis -
i tors were banned from the sum mit and crater of Anak
Krakatau due to toxic gas emis sion. An other in crease in
seis mic ac tiv ity was re ported around 16 May. El e vated
seis mic ity was also re corded on 24 Sep tem ber 2005, 8 De -
cem ber 2005, and 18-19 June 2006 (fig ure 11).

On fig ure 11, a con spic u ous, lon ger pe riod of high seis -
mic ity oc curred dur ing most of De cem ber 2006, when
tremor and low-fre quency events also in creased. That peak
on fig ure 11 ended prior to the end of the month.  No erup -
tions were noted in avail able re ports by CVGHM for these
ep i sodes of el e vated seismicity in 2005 or 2006. For the in -
ter vals where data were avail able dur ing the first eight
months of 2007, seis mic ity was gen er ally mod er ate to low. 

Mon i tor ing. The mon i tor ing sys tem (KRAKMON)
con sists of a num ber of geo phys i cal, gas-geo chem i cal, and
en vi ron men tal mea sur ing sites on the Krakatau is land com -
plex. All data are ac quired con tin u ously and are trans mit ted 
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Fig ure 12. Pho to graph of an ash plume from Anak Krakatau, 1 No vem ber
2007. View is to the SE from a mon i tor ing sta tion on Sertung is land.
Rakata is land is in the back ground. Cour tesy of CVGHM.

Fig ure 11. Vol cano-tec tonic earth quakes re corded at Anak Krakatau, June 2005-early Sep tem ber 2007. Grayed-out ar eas rep re sent pe ri ods when seis mic data
were not avail able. Cour tesy of CVGHM.

Fig ure 13. Sat el lite im age of Anak Krakatau show ing part of the
mon i tor ing net work. Sta tions KM01, KM02, and KM03 are equipped
with seis mom e ters (broad-band at KM01) and GPS sys tems for
de for ma tion mon i tor ing. A weather sta tion is in stalled at KM01, a
sea-level sen sor at KM02. An elec tro-mag netic sta tion (KM05) is lo cated
near sta tion KM01. Gases are mon i tored at a nearby fumarole. Cour tesy
of CVGHM.



to the Pasauran Ob ser va tory (west ern Java) via dig i tal ra dio 
te lem e try. In Pasauran, the data are col lected and trans mit -
ted to a server in Ja karta. From there, the data were ac ces si -
ble through internet (http://krakmon.vsi.esdm.go.id/).
Three sta tions are lo cated on Anak Krakatau (fig ure 13). A
fourth sta tion on Sertung is land con sists of a short-pe riod
seis mom e ter and a digital camera with a view of Anak
Krakatau.

Geo logic Sum mary. The re nowned vol cano Krakatau
(fre quently mis stated as Krakatoa) lies in the Sunda Strait
be tween Java and Su ma tra. Col lapse of the an ces tral
Krakatau ed i fice, per haps in 416 AD, formed a 7-km-wide
cal dera. Rem nants of this an ces tral vol cano are pre served in 
Verlaten and Lang Is lands; sub se quently Rakata, Danan
and Perbuwatan vol ca noes were formed, co alesc ing to cre -
ate the pre-1883 Krakatau Is land. Cal dera col lapse dur ing

the cat a strophic 1883 erup tion de stroyed Danan and
Perbuwatan vol ca noes, and left only a rem nant of Rakata
vol cano. This erup tion, the 2nd larg est in In do ne sia dur ing
his tor i cal time, caused more than 36,000 fa tal i ties, most as
a re sult of dev as tat ing tsu na mis that swept the ad ja cent
coast lines of Su ma tra and Java. Pyroclastic surges trav eled
40 km across the Sunda Strait and reached the Su ma tra
coast. Af ter a qui es cence of less than a half cen tury, the
post-col lapse cone of Anak Krakatau (Child of Krakatau)
was con structed within the 1883 cal dera at a point be tween
the for mer cones of Danan and Perbuwatan. Anak Krakatau 
has been the site of frequent eruptions since 1927.

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), Saut
Simatupang, 57, Bandung 40122, In do ne sia (URL: http://
por tal.vsi.esdm.go.id/joomla/).

12    Krakatau Smithsonian Institution — Bulletin of the Global


