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Kelut

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

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

The ex tru sion of a sub stan tial dome into the cen ter of
the ac tive crater lake at Kelut (also spelled Kelud) started in 
early No vem ber 2007. The vol cano and lake are among the
most his tor i cally ac tive and dan ger ous in In do ne sia
(Thouret and oth ers, 1998). They were stud ied by mem bers
of the Volcanological Sur vey of In do ne sia (VSI), Alain
Ber nard, and col leagues. Dur ing about 15 years prior to the
erup tion, the crater lake showed con sid er able hy dro ther mal 
in flu ence, with tem per a tures sev eral de grees above the am -
bi ent air tem per a ture of 19°C, but with near-neu tral pH.
Prior to this erup tion, the lake was ~ 34 m deep, ~ 350 m in
di am e ter, and it held ~ 2.1 x 106 m3 of wa ter (Ber nard and
Mazot, 2004).

Lava was clearly seen emerg ing from the cen ter of the
lake on 4 No vem ber 2007. The ac tiv ity was pas sive, even at 
the con tact be tween the dome and lake. Nei ther wa ter nor
sub stan tial ash were thrown force fully out of the lake and
onto the flanks. The dome rose rap idly above the lake,
building a steep con struct sur rounded by a placid but dwin -
dling lake. A well-de fined de pres sion crossed the dome’s
cen ter, di vid ing its top sur face in two. A few un dated pho -
tos showed a mildly ex plo sive phase. During 29-30 No -
vem ber the still-erupt ing dome was sta ble. As of early May
2008, ten ta tive re ports sug gested that dome ex tru sion had
ceased or paused. A lake still ex isted at that point.

Set ting, his tor i cal lahars, and mor phol ogy. The vol -
cano re sides in a densely pop u lated part of Java (1,800 peo -
ple/km2) and could threaten over 3 mil lion res i dents (Ber -
nard, 2000). Ber nard (2000) also noted that Kelut’s
ap prox i mately 30 his tor i cal erup tions have caused over
15,000 deaths since 1500 AD. Kelut’s last erup tion oc -
curred in 1990 (BGVN 15:01). One of the most de tailed VSI 
re ports on Kelud’s pre-erup tive be hav ior was is sued 30 Oc -
to ber 2007 (Surono, 2007).

Al though lahars were ab sent dur ing the 2007 erup tion,
lahars were as so ci ated with erup tions in 1919 and 1966;
post-1996 lahars came in re sponse to rain fall. To con trol
lahars and re lated prob lems, de cades be fore en gi neers had
driven a com plex se ries of drain age tun nels through the ed i -
fice’s walls, drain ing much of the lake.

Lake chem is try. Ac tive crater lakes such as Kelut’s trap 
some frac tion of the heat and flu ids es cap ing the mag matic
and hy dro ther mal sys tem (Delmelle and Ber nard, 1999),
and their study has led to break throughs in erup tion pre dic -
tion. One ex am ple of this kind of study (fig ure 2) pres ents
var i ous heat and mass-bal ance fac tors in a model of Kelut’s 
lake (Ber nard and Mazot, 2004). Heat is de rived from the
enthalpy (E) of hy dro ther mal flu ids (Ebrine + steam) and
from so lar and at mo spheric ra di a tion (Erad). Heat is lost by
evap o ra tion (Eevap), con duc tion (Econd), ra di a tion (Erad),
and by the over flow (Eover) of hot wa ters through the
drain age tun nel.

Mon i tor ing in stru men ta tion is in place on and around
the lake (fig ure 3). Field work is also per formed to measure
the flux of CO2 emit ted at the lake sur face (fig ure 4).
Numerous CO2-bear ing gas bub bles ris ing to the sur face
were seen in July 2006. Bub bles were also wide spread on

bathymetric soundings (eg. de tected at 50 and 200 kHz) in
July 2007, and in some cases ob serv ers wit nessed fre quent
dis con t in u ous gas re leases (puff  ing) from bot tom
fumaroles.

The CO2 flux from the lake’s sur face was mea sured by
IR spectrophotometry us ing a Dräger Polytron in stru ment.
Ber nard’s team mod i fied a tech nique ini tially de vel oped for 
mon i tor ing the flux of gases in soil (Chiodini and oth ers,
1996), ap ply ing this method by means of the float ing ac cu -
mu la tion cham ber at mul ti ple sites.

Ac cord ing to the VSI re port, car bon di ox ide (CO2) con -
cen tra tions mea sured dur ing 30 July to 2 Au gust 2007
ranged from be low 500 g/m2/d to hotspots of 12,000 g/m2/
d, es pe cially in the E por tion of the lake. The over all flux of 
CO2 from the lake reached more than 500 tons/day on 11
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Fig ure 1.  Map of Kelut show ing prom i nent drainages on the W side and
key set tle ments such as Kediri, Tulungagung, and Blitar (re spec tive
pop u la tions, 252,000, 970,000 and 1,200,000), and three sets of lahars. 
Heavy (of ten straight) lines in di cate some lo cal po lit i cal bound aries.  The
2007 erup tion did not trig ger lahars. Af ter Rodolfo (1999).

Fig ure 2.  A sketch of Kelut’s sum mit crater made prior to the 2007
erup tion, look ing E.   The 2007 erup tion built a dome in the lake’s cen ter.
The ir reg u lar high area on the far wall of the crater (la beled “dome”) is
called Gunung Kelut, and is but one of many domes at the com plex (see
Geo logic Sum mary, be low). The ar rows are ex plained in the text.  The
dashed ‘drain age tun nel’ through the ed i fice walls is sche matic, the ac tual
tun nels con sist of a net work built in suc ces sive stages.  Di a gram af ter
Ber nard and Mazot (2004).



Sep tem ber 2007, about ten times greater than mea sure -
ments made in 2005 and 2006 (figure 5).

Data on lake chem is try (ta ble 1) was com piled by
Surono (2007) and Ber nard (2000). The wa ter chem is try of
the ac tive crater lake showed both sta ble and vari able pa -
ram e ters. Com par a tively sta ble ones in cluded pH and dur -
ing var i ous time pe ri ods (in clud ing 2007), some chem i cal
spe cies. Among the larg est per tur ba tions were a sud den, al -

most two-fold rise in SO2 dur ing Sep tem ber-Oc to ber 2007;
and a rapid in crease in lake wa ter tem per a ture dur ing No -
vem ber 2007. Sol u ble Cl stood over 1,000 ppm dur ing
1993 and dropped sharply reach ing a low of 67 ppm on 20
Au gust 2007. It climbed af ter that, reach ing 354 ppm in the
last (11 No vem ber) mea sure ment, a value taken about a
week after the dome broke the lake surface.

Mon i tor ing, haz ards sta tus, and dome ex tru sion.
Visual mon i tor ing was car ried out by means of a closed-cir -
cuit video mon i tor in stalled on Mount Lirang, as well as
from pho to graphs taken in or near the crater. Dur ing 15-28
Sep tem ber, gas emis sions from the crater lake in creased
and spread over a zone within a radius of ~ 5 m.

Ac cord ing to Surono (2007), pre-erup tion CO2 fluxes
from the lake were typ i cally 50 met ric tons/day. Dur ing
Au gust 2007 they rose to 333 tons/day; dur ing late Au gust
to early Sep tem ber they reached 500 tons/day.

Dur ing 2006, the Dar win Vol ca nic Ash Ad vi sory Cen -
ter (VAAC) re ported a pi lot ob ser va tion. An ash plume on
18 May 2006 al leg edly reached an al ti tude of 5.5 km.

On 17 Oc to ber 2007 Kelut was the sub ject of fur ther
VAAC re ports, first not ing the el e va tion of the haz ard sta -
tus to 4 (the high est level, in di cat ing an erup tion im mi nent). 
On 23 Oc to ber there was a brief not ing ev i dence from a sat -
el lite of a erup tion (to ~ 6 km al ti tude) but ground ob serv ers 
sug gested that it was a me te o ro log i cal cloud. A VAAC re -
port on 4 No vem ber noted “ash not iden ti fi able on sat el lite
im ag ery.” On 8 No vem ber an ad vi sory noted the con tin ued
ab sence of iden ti fi able ash.

Seis mic ity rose sud denly on 10 Sep tem ber 2007 (fig ure
6). It peaked on 16 Oc to ber at all four seis mic sta tions on or 
ad ja cent the vol cano, at 510 events. The next day, the num -

ber of earth quakes still stood
quite high, 151.

Cross sec t ions  show ing
hypocenters for 10-11 and 26-29
Sep tem ber 2007 de picted them
broadly cen tered be low the ed i -
fice but dis trib uted around 2.5 km 
depth; they were ini tially ab sent
in a zone about 2-3 km be low the
sum mit . Dur ing mid-Oc to ber the
hypocenters be came more closely 
packed along a nar row ver ti cal
band be neath the ed i fice. They
then filled a zone 0.7-1.2 km be -
neath the sum mit, with a few
other hypocenters cen tered ~ 2
km be low the sum mit. Dur ing
24-29 Oc to ber, many hypocenters 
clus tered ~ 6 km be low the sum -
mit, but oth ers strung out on or
about a ver ti cal line in ter sect ing
near the sum mit. The shal low est
events plot ted were then ~ 1 km
be low the sum mit. Re ports also
noted tremor was common during 
24 October through 4 November.

VSI is sued a se ries of in  -
creases in Kelut’s haz ard sta tus (a 
scale of 1-4, fig ure 6). On 11 Sep -
tem ber 2007, VSI raised the sta -
tus  f rom 1 to  2 .  This  cor  re  -
sponded to  the  CO2 f lux
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Fig ure 3. A pre-erup tion photo show ing Kelut’s lake from a high point on
the rim. Num bered sites are mon i tor ing sta tions, as fol lows: 1)
tem per a ture and con duc tiv ity at 15 m depth and me te o ro log i cal
con di tions (air tem per a ture, rel a tive hu mid ity, and wind ve loc ity), 2-4)
lake level sen sors, where the pres sure dif fer ence be tween sta tions 3 and 4
func tions as a N-S tilt me ter), and 5) a ra don sen sor. Instrumentation also
mon i tors the run off vol ume in the drain age tun nel. A buoy (at 1) was one
of three ul ti mately in stalled in the lake. A ser vice road down the crater
wall leads to the lake end of a drain age tun nel. Cour tesy of A. Ber nard.

Fig ure 4. (bot tom left) A July 2006 photo at Kelut of the team tak ing a CO2 flux mea sure ment at a sam ple site. The
team con sisted of (left to right) Loic Peiffer, Khirul Huda from VSI, and Alain Ber nard. The team used a float ing
ac cu mu la tion cham ber con nected by tub ing to a ded i cated spec trom e ter re sid ing in the boat. (top left) A graph of
2007 spec trom e ter data from a sam pling cy cle with the ac cu mu la tion cham ber. Af ter a lag time of ~ 30 sec onds,
the ac cu mu la tion rate was sta ble at a slope of ~ 400 ppm/s. (right) Re sult ing map of lake sur face show ing CO2

flux per unit area (in the units of grams per square me ter per day, g/(m2 @ d)). The map re sulted from 230 spot
mea sure ments taken be tween 30 July and 2 Au gust 2007. Cour tesy of Alain Ber nard.



men tioned above, a sud den jump in seis mic ity on 10 Sep -
tem ber (fig ure 6), and changes in both lake tem per a ture and 
color, which shifted from its usual green, be com ing yel low
in some ar eas and blue-white in oth ers. On 29 Sep tem ber,
the sta tus went from 2 to 3 based on vi sual ob ser va tions, in -
creased seis mic ity, de for ma tion mea sure ments, and fur ther
changes of crater lake water chemistry and temperature.

VSI brought the sta tus to 4 on 16 Oc to ber (fig ure 6).
Fac tors in cluded the sud den rise in seis mic ity, and the sum -
mit’s in fla tion dur ing 13-16 Oc to ber. Be fore the cri sis of 16 
Oc to ber the lake wa ter was whit ish green; af ter the cri sis,
dom i nantly green. VSI to rec om mend that vil lag ers within
a 10-km ra dius evac u ate. Ac cord ing to a United Na tions re -
port, lo cal au thor i ties evac u ated ~ 117,000 peo ple within
this ra dius. The UN re port cited In do ne sian me dia as stat ing 
that an erup tion could affect as many as ~ 290,000 people
(figure 7).

Ac cord ing to a news ar ti cle, thou sands re turned to their
homes on 17 Oc to ber to tend to crops and an i mals, and to
re trieve food. On 8 No vem ber the sta tus fell to 3 and res i -
dents were al lowed to re turn home. On 29 No vem ber the
sta tus fell from 3 to 2 fol low ing both de creased seis mic ity
and a lack of de for ma tion. At this stage, peo ple were ad -
vised to re main at least 1.5 km from the lake.

Dur ing 24-31 Oc to ber, a se ries of re gional earth quakes
oc curred, dom i nated by shal low events and tremor. Seis -
mic ity in ten si fied dur ing 2-3 No vem ber, but then de creased 
on 4 November.

Dome emerges dur ing 3-4 No vem ber 2007. On 3 No -
vem ber, VSI and news me dia men tioned plumes, and pos si -
bly some ev i dence of erupted sol ids en ter ing the lake. Also, 
their buoy ceased func tion ing. On 4 No vem ber, white
plumes rose to an al ti tude of 2.2 km and drifted N.

Plumes on the 4th came from a fresh black lava dome,
pro trud ing from the then tur bid green lake. Mon i tor ing
cam eras showed co pi ous steam ob scur ing the dome. The
ex posed mass grew quickly. Al though steam ing con tin ued,
rel a tive calm usu ally pre vailed at both the dome and the
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Fig ure 5. A plot for Kelut from 2001 through 2 Au gust 2007 show ing
wa ter tem per a ture and to tal CO2 flux from the lake. The to tal CO2 flux
was es ti mated by nor mal iz ing the data to the rel e vant lake area at Kelut,
103,600 m2). The lat est CO2 field mea sure ments were made dur ing 30
July to 2 Au gust 2007. The line shows lake tem per a ture read ings (taken at
un cer tain depth and lo ca tion, but pre sum ably more con sis tently mea sured 
than tem per a ture data shown on ta ble 1. Un for tu nately, these plot ted
tem per a ture data do not ex tend into late 2007 when ta ble 1 sug gests lake
tem per a tures rose more than 50°C higher, to ~ 78°C).

Date Temp (°C) pH
Con cen tra tion (ppm)

Na K Ca Mg HCO3 Cl SO4 B

18 Dec 1993 42.8 5.9 700 92 105 55 238 1,297 631 11

01 Aug 1994 42.1 6.3 1,024 102 130 67 207 1,289 692 14

24 Sep 2002 33.2 6.5 342 39 135 80 435 289 670 4

04 Sep 2003 30.7 6.5 271 30 147 78 472 202 679 2.5

27 Apr 2005 32.2 6.6 198 23 121 71 330 139 571 2

20 Aug 2007 31.5 6.9 104 14 166 48 221 66.5 538 0.8

16 Sep 2007 33.2 6.4 106 16 184 52 294 120 1,083 1.1

25 Sep 2007 33.4 5.9 109 17 178 51 279 133 1,121 1.3

29 Sep 2007 36.1 5.9 109 17 179 45 279 137 1,121 1.5

23 Oct 2007 38.4 5.8 257 22 186 56 297 210 (173) 1,119 1.3

28 Oct 2007 39.2 5.6 117 20 190 48 303 179 1,151 1.4

02 Nov 2007 ~50 — — — — — — — — —

3-4 Nov 2007 Erup tions be gan on 3 Nov; the dome emerged above lake sur face on 4 Nov.

06 Nov 2007 77.5 6.7 124 21 200 48 170 294 542 1.7

11 Nov 2007 77.8 6.2 130 21 223 45 26.3 354 615 2.1

Ta ble 1. A com pi la tion for Kelut’s lake wa ter show ing tem per a ture, pH, and chem i cal con cen tra tion data from VSI for 2007 (Surono, 2007) and Alain Ber nard
(2000) dur ing 1993 to 2005. Some of the data pre sented here were rounded and the num ber of sig nif i cant fig ures re duced. The 23 Oc to ber 2007 Cl value was
var i ously re ported. Some of the orig i nal data were pre sum ably col lected at dif fer ent lo ca tions and depths; and some of the orig i nal data in cluded ad di tional
pa ram e ters such as to tal dis solved sol ids (see cited pub li ca tions).

Fig ure 6. Kelut seis mic ity, lake-wa ter tem per a ture, and Alert Lev els
reg is tered dur ing June to early No vem ber Oc to ber 2007. Af ter plots by
Surono (2007) and Ber nard.



lake. Although the dome steadily dis placed the lake, the
wa ter did not un dergo violent broad-scale boiling.

Ac cord ing to VSI, the tem per a ture at the sur face of the
crater lake on 6 No vem ber had climbed to over 75°C. The
newly ex posed dome sur face was 150-210°C. Plumes gen -
er ally in hib ited clear views.

On 8 No vem ber, VSI re ported a de crease in seis mic ity,
and de for ma tion-mon i tor ing sug gested greater sta bil ity. An 
in fra red cam era (FLIR) cap tured im ages of the dome on 9
No vem ber as it emerged from the lake. The im ages re -
vealed con sid er able ra di ant heat in the FLIR-sen si tive
wave lengths (figure 8).

Ac cord ing to a news ar ti cle by Agence France Presse on 
12 No vem ber, a vol ca nol o gist re ported that the lava dome
had reached 250 m in di am e ter and was 120 m above the
lake surface.

No vem ber pho tos and vid eos. On 11 No vem ber, a
plume rose to an al ti tude of 3.7 km and ashfall was re ported 
in sev eral ar eas. News ac counts in di cated that trem ors con -
tin ued and that Kelut was spew ing ash and lava. More pho -
tos of the dome, par tic u larly dur ing 10-29 No vem ber,
would be use ful for un der stand ing ac tiv ity in this period.

An un dated video pro vides views of a short-lived av a -
lanche down from the new dome’s up per walls. Based on
the size of the dome then, the scene was prob a bly cap tured
in mid- to late No vem ber (it was posted on 7 De cem ber;
Masdjawa, 2007). The av a lanche ini tially con tained on the
or der of 5-20 m3 of loose ma te rial, much of it in can des cent
in day light. A large por tion of this ma te rial bounced
downslope into the steam ing lake. When suf fi cient
fragmental ma te rial en tered the lake an in tense phreatic
erup tion took place. The clouds rose ver ti cally; they were
ini tially jet black, but within tens of sec onds be came dom i -
nantly white steam, hiding the dome for ~ 1-2 minutes.

Dan iel Brazilier vis ited dur ing 25-26 No vem ber and
saw mildly to mod er ately ex plo sive ac tiv ity; his pho tos ap -
peared in Societe de Volcanologie 
Geneve re ports (SVG, 2007).
Many of his pho tos were taken
dur ing day light from ~ 1.5 km
away; they showed sev eral ex plo -
sions with bil low ing white-to-tan
clouds. The fore ground, the W
crater  wal l ,  con ta ined small
amounts  of  tephra  and some
bombs. The bil low ing clouds ap -
peared to con tain mi nor ash; they
vented from the dome up per area
or side, and ac com pa nied nu mer -
ous steam ing bombs, which from
their arc ing trails, seemed des -
tined to land within the crater.
Night pho tos dis closed large ar eas 
of incandescence on the W side.

Tom Pfeif fer took a se ries of
re mark able pho tos on 29-30 No -
vem ber 2007, doc u ment ing a sur -
pr is  ingly  large  and c lear ly
fast-grow ing dome. He posted
over 60 pho tos on the Vol cano
Dis cov ery website and else where, 
and sev eral of them ap pear here
(fig ures 9, 10, and 11).

Note that Pfeif fer’s pho tos are night-time shots with
long ex po sures and thus the im pres sion of large glow ing ar -
eas im plies more ac tiv ity than re ally oc curred at any one
time. The dome had clearly crowded out the then green or
brown ish lake, which in the field of view had been re duced
to an ar cu ate sliver. The ex tent of the lake on the dome’s W
and SW sides was un clear from his perspective.
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Fig ure 7. A map of a por tion of E Java that in di cates the lo ca tion of Kelut
(some times writ ten as “Kelud,” as is the case here) and the ma jor city
Surabaya (~ 85 km NE; pop u la tion, ~ 4 mil lion). The map was is sued af ter
the alert sta tus was raised to the high est level (“4"; at 1800 on 16 Oc to ber)
and in di cates the num ber of peo ple in two ad ja cent ju ris dic tions that could 
be af fected by its erup tion. Cour tesy of Re lief Web (United Na tions);
bound aries and names shown and the des ig na tions used on this map do
not im ply of fi cial en dorse ment or ac cep tance by the United Na tions.

Fig ure 8. On 9 No vem ber 2007, sci en tists look ing at Kelut’s new dome took these two pho tos, and at right,
co in cid ing in fra red (FLIR) im ages. The scale bars on the FLIR im ages in di cate that the high est tem per a tures were 
on the or der of 135°C. The hot test zones oc curred both over a large area at the dome’s top and along a band
fol low ing the dome near the lake sur face. Cour tesy of VSI and taken from Ber nard (2007).



Par tic u larly on fig ures 9 and 10, the dome was rife with
abun dant glow ing zones and nu mer ous red traces due to in -
can des cent dome rocks bounc ing downslope. Abun dant
were glow ing av a lanche trails, and large rockfall scars. The 
pho tos also sug gest pos si ble lava seeps and nar row lava
flows, al though Tom Pfeif fer at trib uted most of the in can -
des cence to mo bile and so lid i fied ma te rial, rather than nar -
row zones occupied by fluid moving lava.

A few of the glow ing traces in the pho tos ter mi nate
upon en ter ing the crater lake (fig ure 11). Af ter their first
con tact with the wa ter, some of those de scend ing traces
also seem ingly shat tered and bounced, pro duc ing one or
more sec ond ary arcs (akin to a skip ping stone).

Pfeif fer de scribed the scene as “filled with the noises of
crack ing lava, fall ing de bris, and chilled lava blocks that
splashed into the lake.” He went on to note the lack of “ex -
plo sions, or ma jor ash emis sions at tached to the ac tiv ity.
The lava dome was sim ply grow ing qui etly and not do ing

any thing else than what is vis i ble on the pho tos.” He was
struck by the ob ser va tion “that the lake was sim ply there
and NOT boil ing. A sign how well rock in su lates. Also, the
up per 10 meters of the dome, its very top, were rather in ac -
tive, like the top of a mush room be ing lifted up. The most
ac tive zones were just un der neath that up per crust . . ..”

Ref er ences. Ber nard A., and Mazot A., 2004, Geo -
chem i cal evo lu tion of the young crater lake of Kelud vol -
cano in In do ne sia: Pro ceed ings of the Elev enth In ter na -
tional Sym po sium on Wa ter-Rock In ter ac tion, Saratoga
Springs, New York, USA, v. 1, p. 87-90.

Ber nard, A., 2000, Geo chem is try of the crater lake of
Kelut vol cano, In do ne sia: Es say la beled “in prep a ra tion”
on the http://www.ulb.ac.be/ website.

Bourdier, J. L., Pratomo, I., Thouret, J.C., Boudon, G.
and Vin cent, P.M., 1997. Ob ser va tions, stra tig ra phy and
erup tive pro cesses of the 1990 erup tion of Kelut vol cano,
In do ne sia: J. Volcanol. Geotherm. Res., v. 79, p. 181-203.

Delmelle, P., and Ber nard, A., 1999, Vol ca nic lakes, in
En cy clo pe dia of vol ca noes, H. Sigurdsson (ed.): Ac a demic
Press, p. 877-895.

Masdjawa, 2007, Kelud-Kubah Lava: Kelud_03.mpg
(23.2 Mb), 2 min 20 sec; http://masdjawa.mul ti ply.com/
video/item/4

Rodolfo, K. S., 1999, The haz ard from lahars and
Jökulhaups, in En cy clo pe dia of vol ca noes, H. Sigurdsson
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tingkat kegiatan G. Kelut): Departemen Energi Dan
Sumber Daya Min eral,  Republik In do ne sia, Badan
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1998, Or i gin, char ac ter is tics, and be hav ior of lahars fol low -
ing the 1990 erup tion of Kelud vol cano, east ern Java (In do -
ne sia): Bull. Volcanol., v. 59, p. 460-480.

Geo logic Sum mary. The rel a tively in con spic u ous,
1,731-m-high Kelut stratovolcano con tains a sum mit crater
lake that has been the source of some of In do ne sia’s most
deadly erup tions. A clus ter of sum mit lava domes cut by
nu mer ous crat ers has given the sum mit a very ir reg u lar pro -
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Fig ure 9. Kelut’s dome seen in low-light con di tions on 29 or 30 No vem ber 
2007 in a view look ing to wards the E. Myr iad in can des cent frag ments
de tached from the dome, leav ing in can des cent scars in the mid dle to up per 
dome area. The dome’s sum mit area and much of its lower skirt are chiefly
dark, ex cept in the lat ter case for the trails of ma te rial bounc ing and fall ing 
past. The much re duced lake was calm and wrap ping around the dome’s
left (N) side. The seg ment of the crater rim tow er ing above the new
dome’s right side is the older dome men tioned in fig ure 2. Copy righted
photo by Tom Pfeif fer (Vol cano Dis cov ery).

Fig ure 10. A NE view un der dark con di tions of Kelut’s grow ing dome at a
time on 29 or 30 No vem ber when dome in can des cence was par tic u larly
high. In the fore ground is the path way lead ing to the lake. Com par a tively
few bombs lit tered the curb ing along the path way, but pelt ing from bombs
had ap par ently dam aged the steel hand-rail in a few places. Copy righted
photo by Tom Pfeif fer (Vol cano Dis cov ery).

Fig ure 11. Kelut’s new lava dome had re duced the crater lake to a nar row
band by 29-30 Novemver 2007. This low-light photo look ing NE
cap tured the shrink ing lake and its con tact with the new dome. At right is a 
prom i nent av a lanche chute choked with the in can des cent trails of
bounc ing blocks. Upon en try into the lake some of the trails made a
sec ond bounce. Copy righted photo by Tom Pfeif fer (Vol cano Dis cov ery).



file. Satellitic cones and lava domes are also lo cated low on
the E, W, and SSW flanks. Erup tive ac tiv ity has in gen eral
mi grated in a clock wise di rec tion around the sum mit vent
com plex. More than 30 erup tions have been re corded from
Gunung Kelut since 1000 AD. The ejec tion of wa ter from
the crater lake dur ing Kelut’s typ i cally short, but vi o lent
erup tions has cre ated pyroclastic flows and lahars that have
caused wide spread fa tal i ties and de struc tion. Af ter more
than 5,000 per sons were killed dur ing an erup tion in 1919,
an am bi tious en gi neer ing pro ject sought to drain the crater
lake. This ini tial ef fort low ered the lake by more than 50 m,
but the 1951 erup tion deep ened the crater by 70 m, leav ing
50 x 106 m3 of wa ter af ter re pair of the dam aged drain age
tun nels. Af ter more than 200 deaths in the 1966 erup tion, a
new deeper tun nel was con structed, and the lake’s volume
before the 1990 eruption was only about 1 million cubic
meters.

In for ma tion Con tacts: Volcanological Sur vey of In do -
ne sia, Cen ter of Vol ca nol ogy and Geo log i cal Haz ard Mit i -
ga tion, Saut Simatupang, 57, Bandung 40122, In do ne sia
(URL: http://por tal.vsi.esdm.go.id/joomla/); Alain Ber nard, 
Free Uni ver sity of Brussels, CP 160/02, 50, av e nue F, Roo -
se velt, 1050 Brussels, Bel gium (URL: http://www.ulb.ac.
be/sci ences/dste/vol cano/garde/page%20de%20garde.
html); Re lief Web, United Na tions Of fice for the Co or di na -
tion of Hu man i tar ian Af fairs, Res i dent Co or di na tor’s Of -
fice, Ja karta, In do ne sia (URL: http://www.reliefweb.int;
http://ochaonline.un.org/).; 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/); Tom Pfeif fer,
Vol cano Dis cov ery (Email: tpfeiffer@decadevolcano.net;

URL: http://www.decadevolcano.net/; http://www .
VolcanoDiscovery.com/); Dan iel Brazilier, 71, rue du
Vieux Rû, F-77210 Avon, France.

Karkar

North east of New Guinea, Pa pua New Guinea
4.649°S, 145.964°E; sum mit elev. 1,839 m

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

Dur ing late 2007 and con tin u ing into 2008, it be came
clear the Karkar’s veg e ta tion had suf fered and seis mic ity
was sig nif i cant (tens of earth quakes per day). Herman Patia 
of the Rabaul Vol cano Ob ser va tory (RVO) re ported that
the Bagiai cone sit u ated in the in ner cal dera of Karkar vol -
cano con tin ued to re lease thin to mod er ate white va por
while a RVO team was at the vol cano from 27-31 De cem -
ber 2007. The white va por plume was also vis i ble from the
main land. Prior to the visit, com mu ni ties on the W and SW
had heard oc ca sional roar ing noises as so ci ated with the gas
emis sion from the Bagiai cone. The last Bul le tin (BGVN
25:11) dis cussed light ashfall ul ti mately at trib uted to
Ulawun. In early No vem ber 2007, RVO had re ported veg e -
ta tion die-back and in creased fumarolic ac tiv ity at Bagiai
cone on the floor of the in ner cal dera (fig ure 12). Lat est im -
ages sent to RVO by Sir Pe ter Bar ter on 11 De cem ber 2007
in di cated that veg e ta tion on the SE flank had with ered
completely. According to RVO, the last eruption of Karkar
was in 1979.

Dur ing the team’s De cem ber visit, they de ployed three
por ta ble seis mic re cord ers on the NW, SW, and E sides of

the is land (fig ure 13, open tri an -
gles). Pre lim i nary re sults in di -
cated a to tal of 30 high-fre quency
(HF) earth quakes re corded dur ing 
the 3 days of de ploy ment. These
events were in ter preted as in dic a -
t ive of  rock-break ing due to
magma move ment un der the vol -
cano. The overall seismicity was
low.

Bagiai cone con tin ued to re -
lease vari able vol umes of white
va por to wards the end of Jan u ary
2008. A sec ond phase of seis mic
mon i tor ing at Karkar was car ried
on from 24 Jan u ary to 3 Feb ru ary
2008. (fig ure 13, filled tri an gles).
The clos est seis mom e ter to the
cone was placed ~ 3 km away
Seis mic ac tiv ity was low, dom i -
nated by high-fre quency earth -
quakes, but low-fre quency earth -
quakes also oc curred. About
15–20 earth quakes were re corded 
daily dur ing the first 3 days of re -
cord ing (24-28 Jan u ary),  the
earth quakes oc cur ring near Bagiai 
cone in the center of the inner
caldera.

The two phases of seis mic
mon i  tor  ing de  tected both
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Fig ure 12. Veg e ta tion die-back and in creased fumarolic ac tiv ity on Bagiai cone at Karkar; (top) photo taken early
in 2007, (bottom) photo taken dur ing the last week of Oc to ber 2007. Cour tesy of RVO; pho tos by Paul Good year.



high-fre quency vol cano-tec tonic (VT) earth quakes and
low-fre quency earth quakes. VT earth quakes were taken to
in di cate magma in tru sion un der neath or near Karkar vol -
cano and were de tected dur ing the De cem ber 2007 de ploy -
ment by two of the three sta tions (KWAD and KKEV) on
the E and SE side. Sta tion KSUG did not re cord the HF
earthquakes.

The seis mic mon i tor in stalled about 3 km from Bagiai
cone (KMAT), at a spot ad ja cent to the ther mal ac tiv ity, re -
corded LF earth quakes as well. LF earth quakes were pre -
sumed to be as so ci ated with move ment of steam and gas
and the hy dro ther mal ac tiv ity at Bagiai cone.

To pro vide con tin u ous seis mic mon i tor ing at Karkar, on 
3 Feb ru ary 2008 a por ta ble seis mic re corder was in stalled 9 
km N of the cone. RVO in tends to down load and an a lyze
the data every 2 months.

For sev eral weeks dur ing late Feb ru ary into early March 
2008, RVO sci en tists vis ited Karkar to mon i tor the in -
creased seis mic ac tiv ity first mon i tored dur ing De cem ber
2007. Once again, the group re ported that ther mal ac tiv ity
from within the cone had caused the veg e ta tion to die and
turn brown. On this visit, with ered and dry veg e ta tion could 
be ob served on Bagiai’s flanks. Seis mic ity was con tin u ing,
but at low lev els. On this visit, three por ta ble seis mic re -
cord ers were de ployed close to the sum mit area on the outer 
cal dera, 3.5 km from Bagiai. They re corded 15-20 volcanic
earthquakes per day.

There have been no ther mal anom a lies mea sured over
Karkar by MODIS instruments since at least the be gin ning
of 2007 through mid-April 2008.

Geo logic Sum mary. Karkar is a 19 x 25 km wide, for -
est-cov ered is land that is trun cated by two nested sum mit
cal de ras. The 5.5-km-wide outer cal dera was formed dur ing 
one or more erup tions, the last of which oc curred 9,000
years ago. The ec cen tric 3.2-km-wide in ner cal dera was
formed some time be tween 1,500 and 800 years ago. Par a -
sitic cones are pres ent on the north ern and south ern flanks
of ba saltic-to-andesitic Karkar vol cano; a lin ear ar ray of
small cones ex tends from the north ern rim of the outer cal -
dera nearly to the coast. Most his tor i cal erup tions, which
date back to 1643, have orig i nated from Bagiai cone, a
pyroclastic cone con structed within the steep-walled,
300-m-deep in ner cal dera. The floor of the cal dera is cov -
ered by young, mostly unvegetated andesitic lava flows.

In for ma t ion Con tacts:  Herman Patia ,  Rabaul
Volcanological Ob ser va tory (RVO), P.O. Box 3386,
Kokopo, Pa pua New Guinea (Email: hguria@global.net.
pg); MODVOLC 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/).

Ulawun

New Brit ain, Pa pua New Guinea
5.05°S, 151.33°E; sum mit elev. 2,334 m
All times are lo cal (= UTC + 10 hours)

This re port up dates ac tiv ity through March 2008. Our
last over view of Ulawun (BGVN 32:02) re ported lit tle ac -
tiv ity of note other than fre quent ash plumes from March
2006 to Jan u ary 2007. Typ i cal ac tiv ity at Ulawun has con -
sisted of gen tle emis sion of thin-to-thick white va por from
the sum mit Based on sat el lite im ag ery and in for ma tion
from the Rabaul Vol cano Ob ser va tory (RVO), the Dar win
VAAC re ported that dif fuse plumes from Ulawun drifted N 
on 28 April 2007. On 1 May, an ash plume rose to an
altitude of 4 km and drifted W. 

On 29 May 2007, RVO re ported force ful ash emis sions. 
How ever, there were no au di ble noises or night glow. The
two N val ley vents re mained quiet. Seis mic ity was at a low
to mod er ate level dom i nated by low-fre quency earth -
quakes. Through May, be tween 500 and 1,265 low fre -
quency events were re corded daily with the most re corded
on 28 and 29 May.

Sim i lar con di tions con tin ued through the end of 2007
with only mi nor in ci den tal vari a tion. On 6 June, the el e -
vated char ac ter is tics of the force ful emis sions of 28-29
May were re peated. The daily to tal num ber of low-fre -
quency earth quakes fluc tu ated be tween 400 and 1,042
events with the high est num bers re corded on 24 June
(1,032) and 8 Au gust (1,042). A high-fre quency earth quake 
was re corded on 1 Au gust. On 3 Sep tem ber force ful emis -
sions were re corded send ing the va por plume ~ 1 km above
the summit before being blown SE.

On 25 De cem ber, based on sat el lite im ag ery ob ser va -
tions, the Dar win VAAC re ported that an ash-and-steam
plume from Ulawun drifted W.
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Fig ure 13. A map of the is land of Karkar show ing mor phol ogy. Open
tri an gles in di cate seis mo graph sta tions dur ing 28-31 De cem ber 2007
(KSUG, KWAD, and KKEV). The filled tri an gles in di cate seis mo graph
sta tions dur ing 24 Jan u ary-3 Feb ru ary 2008 (KMAT, KARS, and KMID).
The out lined oval-shaped re gion en dorses the ap prox i mate area where the 
high-fre quency earth quakes had epi cen ters. The re gions dec o rated with
square dots in di cate chan nels, which pro vide pos si ble path ways for
mudflows and pyroclastic flows. Small dots vil lages, some of which lie
within these chan nels. Cour tesy of RVO.



Low lev els of ac tiv ity con tin ued from Jan u ary through
March 2008. Emis sions con sisted of thin to thick white va -
por and with no au di ble noises and no glow vis i ble at night.
Seis mic ity con tin ued at mod er ate level dom i nated by low
fre quency vol ca nic earth quakes. Vari able amounts of white 
fume were emit ted, some times force fully. The two N val ley 
vents continued to remain quiet. 

 Geo logic  Sum mary.  The sym met  r i  cal  ba -
saltic-to-andesitic Ulawun stratovolcano is the high est vol -
cano of the Bis marck arc, and one of Pa pua New Guinea’s
most fre quently ac tive. Ulawun vol cano, also known as the
North Son, rises above the north ern coast of the is land of
New Brit ain across a low sad dle NE of Bamus vol cano, the
South Son. The up per 1,000 m of the 2,334-m-high Ulawun 
vol cano is unvegetated. A prom i nent E-W-trending es carp -
ment on the S may be the re sult of large-scale slump ing.
Satel l i t ic  cones oc cupy the NW and E f lanks.  A
steep-walled val ley cuts the NW side of Ulawun vol cano,
and a flank lava-flow com plex lies to the south of this val -
ley. His tor i cal erup tions date back to the be gin ning of the
18th cen tury. Twen ti eth-cen tury erup tions were mildly ex -
plo sive un til 1967, but af ter 1970 sev eral larger erup tions
pro duced lava flows and ba saltic pyroclastic flows, greatly
modifying the summit crater.

In for ma tion Con tacts: Herman Patia, Rabaul Vol cano
Ob ser va tory (RVO), P. O. Box 386, Rabaul, Pa pua New
Guinea (Email: hguria@global.net.pg); Dar win Vol ca nic
Ash Ad vi sory Cen tre (VAAC), Com mon wealth 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/; Email: dar win.vaac@bom.gov.au);
US Air Force Weather Agency (AFWA), Sat el lite Ap pli ca -
t ions  Branch,  Offutt  AFB,  NE 68113-4039,  USA
(Email:charles.holliday@afwa.af.mil); 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/);
James Mori, Di sas ter Pre ven tion Re search In sti tute, Kyoto
Uni ver sity, Uji, Kyoto 611-0011, Japan (http://eqh.dpri.
kyoto-u.ac.jp/~ mori/).

Rabaul

New Brit ain, Pa pua New Guinea
4.271°S, 152.203°E; sum mit elev. 688 m
All times are lo cal (= UTC + 10 hours)

This re port de scribes ash plumes and ex plo sions lo cated 
at Tavurvur, a cone lo cated on the NE flank of Rabaul cal -
dera. Tavurvur’s sum mit sits at ~ 240 m el e va tion. The
larg est nearby set tle ment is Rabaul Town. Through out the
course of this re port, au di ble sounds such as roar ing, glow -
ing of the cone, in can des cent events, and hy dro gen-sul fide
(H2S) odor were fre quently re ported. RVO in ter preted
high-fre quency earth quakes as rocks break ing or ex plo sion
events, and low-fre quency earth quakes driven by flu ids,
steam or gas (rarely liq uid magma), their mo tions im part ing 
a slower shaking or rocking to the ground.

Low erup tive ac tiv ity such as re ported in this is sue have 
been pe ri od i cally oc cur ring since the pow er ful ex plo sion in 

1994. Our last re port (BGVN 32:06) re ported the six ex plo -
sions that oc curred in June and July (2007) at Tavurvur
cone that pro duced shockwaves that rat tled win dows of
houses in Rabaul Town and sur round ing ar eas. The ex plo -
sions also show ered the flanks with lava frag ments and
con veyed ashfall and sulfurous odors to the NW.

RVO stated that there was no in di ca tion of any build up
that might lead to sig nif i cant erup tive ac tiv ity like in Oc to -
ber 2006. Ground de for ma tion re mains to be in a de flated
but sta ble state. Seis mic ac tiv ity re mains at a mod er ate to
high level dom i nated by low-fre quency earth quakes.

Through out the en tire pe riod cov ered by these ob ser va -
tions and re ports, au thor i ties have been reg u larly ad vis ing
the pub lic not to ven ture close to the vol cano due to the
pos si bil ity of rocks be ing ex pelled dur ing the oc ca sional
erup tions.

Late July 2007. Rabaul Vol ca nic Ob ser va tory (RVO)
de scribed this time as marked by mi nor erup tions. The ac -
tiv ity con sisted of emis sion of thin to thick, white, and blu -
ish va por, which rose to an al ti tude of ~ 0.9 km and drifted
NNW. Roar ing noises were oc ca sion ally heard and in can -
des cence was in ter mit tently vis i ble at the crater rim.

Red glow was vis i ble at night, as so ci ated with a small
lava dome cen trally lo cated within Tavurvur’s wide vent. A 
weak smell of sul phur was ev i dent on the down wind side of 
the va por plume on 25 July. Oc ca sional low roar ing noise
con tin ued to be heard and a weak to bright red glow was
vis i ble above the crater rim on 28 and 29 July. On 30 July, a 
white plume with lit tle ash con tent rose to an al ti tude of 2.7
km and drifted SW.

Seis mic ity was low but it and de for ma tion were con sis -
tent with a dy namic and rest less cal dera. The real-time GPS 
at the cal dera’s cen ter of the showed that cen ti me ter-scale
move ments of ten oc curred over a few hours. Small in fla -
tion events some times pre ceded ac tiv ity by 6-12 hours.
Only 17 low-fre quency earth quakes were re corded be tween 
22 and 27 July. One high-fre quency earth quake was re -
corded on 26 July which orig i nated NE of the cal dera.
Ground de for ma tion con tin ued to show a slow inflation
trend with movement N.

Au gust 2007. Au gust ac tiv ity was char ac ter ized by
Tarvurvur emit ting al most con tin u ous ash and va por
plumes. Dur ing 1-7 Au gust 2007, ashfall was re ported at
Rabaul Town (~ 6.5 km NW of the vent) and sur round ing
ar eas. Seis mic ity was gen er ally mod er ate dur ing the ear lier
part of Au gust but in creased to higher lev els be tween 22-29 
Au gust. Ac tiv ity was usu ally low fre quency earth quakes,
with oc ca sional high-frequence earth quakes be tween 25-29 
Au gust. Five weak ex plo sions were re corded on 27 Au gust.

Ground de for ma tion was sta ble un til the mid dle of Au -
gust when mi nor up lifts were noted. On 22 Au gust, a
marked up lift be gan and then sub sided with the re sump tion
of ash emis sions. The sub si dence con tin ued un til 28 Au gust 
when a mi nor up lift be gan but subsided on 30 August.

A to tal of 1,087 low fre quency earth quakes were re -
corded dur ing 28-31 Au gust. Three weak ex plo sions were
re corded on 30 Au gust, but no high-fre quency earth quakes
were re corded. Ash emis sion per sisted be fore de clin ing sig -
nif i cantly on the night of 30 Au gust. A to tal of 150 low-fre -
quency earth quakes were re corded on 31 Au gust. Af ter a
mo men tary erup tive in ter lude took place at the end of Au -
gust, blending into early September

Sep tem ber 2007. On 2 Sep tem ber, fine ashfall con tin -
ued on Rabaul Town. Seis mic ity con tin ued at a mod er ate
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level, dom i nated by bands of ir reg u lar tremor and dis crete
low-fre quency earth quakes. A to tal of 886 low-fre quency
earth quakes were re corded during 1-5 Sep tem ber; no
high-fre quency events were re corded. Dur ing 6-10 Sep tem -
ber there was lit tle or no ash emit ted. Emis sions con sisted
of bil low ing white fume when at mo spheric con di tions were 
hu mid or cool. During hot dry pe ri ods, ob serv ers saw clear
air above the cone, with a white plume ap pear ing sev eral
hun dred me ters higher. On 8 Sep tem ber, odors of H2S be -
came no tice able down wind; this co in cided with a blue tinge 
to the plume. Ground de for ma tion mea sure ments in di cated
an up lift. Emissions be gan again on 20 Sep tem ber, with
ashfall in Rabaul Town and ar eas down wind, in clud ing
Namanula Hill (3 km W). On 27 Sep tem ber, a large ex plo -
s ion was noted.  Dur  ing 30 Sep tem ber-2 October ,
incandescent fragments were ejected from the summit and
rolled down the flanks.

Oc to ber 2007. On 3 Oc to ber ashfall was re ported from
ar eas down wind, in clud ing Rabaul Town. On 4 Oc to ber ash 
plumes re sulted in ashfall in Matupit Is land (3.3 km SE),
Malaguna. In can des cent frag ments were ejected from the
sum mit. On 5 Oc to ber, va por plumes with mi nor ash con -
tent were noted. Dur ing 8-23 Oc to ber, oc ca sional ex plo -
sions pro duced ash plumes. Ashfall was re ported at
Namanula Hill and sur round ing ar eas. Con tin u ous weak
glow was vis i ble at night and in can des cence at the sum mit
was ob served. The glow was bright on the night of 17 Oc to -
ber. On 29-30 Oc to ber ashfall was re ported in Rabaul
Town. Seismicity con tin ued at mod er ate to mod er ately high 
level be tween the 17th and 20th. One high-fre quency event
was recorded on 21 Oc to ber from NE of Rabaul.

No vem ber 2007. In late No vem ber, af ter five weeks of
low-level ac tiv ity, Tavurvur be gan to emit ash from a new
vent on the NE crater rim. The new vent was formed as a re -
sult of the lava dome block ing the vent on the crater floor.
The ac tiv ity pro gressed and on 8-9 De cem ber emis sions
were thick white gray ash. The new dome has been the
source of the con tin u ous red glow visible at night.

De cem ber 2007. There was a slight in crease in seis mic -
ity dur ing De cem ber, but it was still low. The av er age daily
num ber of low-fre quency earth quakes was 20 dur ing 1-3
De cem ber, be fore in creas ing to 55 dur ing 4- 6 De cem ber,
and 85 dur ing 7- 8 De cem ber. The ac tiv ity was ac com pa -
nied by low-level sub-con tin u ous sig nals. Two high-fre -
quency earth quakes were re corded on 3 De cem ber which
orig i nated NE of the cal dera. Ashfall con tin ued down wind,
in clud ing Rabaul Town. Dur ing 13-18 De cem ber, white
plumes were ob served and a strong smell of H2S gas was
reported.

Jan u ary 2008. Jan u ary 2008 con tin ued the De cem ber
ac tiv ity. White ash and va por plumes con tin ued from the
Tavurvur cone. The erup tive ac tiv ity came from vents
based on the in ner east ern wall. One vig or ous coneless
fumarole on the up per outer east ern flank oc ca sion ally
erupted ash. Un for tu nately, NW winds car ried ash to wards
the Pro vin cial Air port (5.3 km NW) on a few occasions,
causing closures. 

Dur ing 11-12 Jan u ary slight ashfall was re ported about
20 km SE of Tokua. On 17 Jan u ary ashfall at Tokua,
prompted Air Niugini to can cel some flights. Dur ing 18-20
Jan u ary, the ash plumes were re leased at 10-20 min ute in -
ter vals. Slight ashfall was re ported in ar eas on the E coast.
In can des cence from the cen ter of the crater was vis i ble at
night through out most of January. 

De for ma tion-mon i tor ing in stru ments in di cated that up -
lift started on 23 Jan u ary and peaked dur ing 25-26 Jan u ary
with 2 cm of in fla tion. On 26 Jan u ary, ashfall was quite
heavy but died down on the morn ing of 27 Jan u ary. Seis -
mic ity re mained mod er ately high, with small sub-con tin u -
ous low-fre quency sig nals dom i nat ing. In the preceeding
24 hrs there were 400 low-fre quency events and 3 ex plo -
sion type sig nals, most of them were not as so ci ated with the 
seen emis sions. There were no high-fre quency or hy brid
events. There were small ex plo sion type sig nals, even when 
ash was not emit ted. De for ma tion mon i tor ing showed a
slight up lift su per im posed on the grad ual 6 month long sub -
si dence. On 29 Jan u ary two small, in stru men tally re corded,
high-fre quency events occured within the cal dera, one be -
tween Tavurvur and Rabalanakia and the other just off the
E coast of Vul can (the first here since the ’94 erup tion).
De for ma tion mon i tor ing showed that the cen ter of the cal -
dera underwent a rapid centimetre scale uplift and matching 
deflation on 31 January.

Feb ru ary 2008. There was lit tle vari ance in the ac tiv ity
at Tarvurur which was es sen tially a con tin u a tion of the Jan -
u ary ac tiv ity. Be cause of light winds, the plumes reached 1
km above Tavurvur. Drift was pre dom i nantly E. Dur ing 1-3 
Feb ru ary ashfall was re ported in Kokopo (20 km SE). On 4
Feb ru ary, a strong smell of H2S gas was re ported from
Rabaul Town (3-5 km NW). In can des cence from the cen ter
of the crater was vis i ble al most ev ery night.

Low-fre quency seis mic ity was mod er ately high and in -
creased slightly, with oc ca sional low-fre quency sig nals
dom i nat ing. Some hy brid events were also re corded. Seis -
mic ac tiv ity did not al ways ap pear to be re lated to the ob -
served events. De for ma tion mon i tor ing showed that the
cen ter of the cal dera re main ing rea son able sta ble dur ing the 
early part of the month, al though the trend was to wards in -
fla tion. On 5 Feb ru ary, de for ma tion mon i tor ing showed
some small, but sig nif i cant move ments with hor i zon tal
strain greater than ver ti cal. A slight de fla tion was noted.

To ward the mid dle of Feb ru ary, ashfall was re ported
ev ery day in ar eas down wind, in clud ing Matupit, Kokopo,
and Rabaul Town, and sur round ing ar eas. In can des cence at
the sum mit was noted and in can des cent ma te rial was pro -
pelled from a vent on the in ner E wall of the crater. Seis mic
ac tiv ity re mained at mod er ate lev els; but again, the ac tiv ity
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Fig ure 14. MODIS sat el lite image of a Rabaul ash plume on 18 March
2008.The plume can be seen over 150 km. Cour tesy of NASA Earth
Ob ser va tory.



did not al ways ap pear to be re lated to ob served events. De -
fla tion ap peared to con tinue but only slightly. Oc ca sional
pe ri ods of high level seis mic ac tiv ity were dom i nated by
low-fre quency vol ca nic earth quakes. A to tal of over 1,570
events were recorded during 7-8 February. Ground
deformation showed no significant movement although the
trend after 9 February was towards inflation. 

From 13-19 Feb ru ary, ashfall was re ported in Barovon,
Lalakua, Raluana, Kokopo, and sur round ing vil lages. Dur -
ing 19-20 Feb ru ary, in can des cence at the sum mit was ac -
com pa nied by pro jec tions of lava frag ments. Ground de for -
ma tion as in di cated by both the GPS and wa ter-tube

tiltmeter con tin ued to in di cate a trend to wards in fla tion. On
25 Feb ru ary an ex plo sion show ered the flanks with lava
frag ments. On 26 Feb ru ary a large ex plo sion oc curred. The
flanks were again show ered with lava frag ments. Ashfall
was reported in Kokopo and surrounding areas.

March 2008. Tavurvur’s ac tiv ity dur ing March was a
con tin u a tion of the preceeding months. Dur ing 27 Feb ru -
ary-4 March ashfall was re ported in ar eas down wind, in -
clud ing Matupit. A smell of H2S gas was again re ported in
Rabaul Town. Dur ing 3-7 March, in can des cence at the
sum mit. A slight smell of H2S was re ported in ar eas to the S 
on 5 March. Dur ing 8-11 March, ash fall was re ported in ar -
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Date Plume height (km) Di rec tion Notes Other Com ments

1-7 Aug 2007 0.9-1.7 N, NW, W thick, dark gray, Oc ca sional emis sion of white va pors.
Ashfall

14-20 Aug 2007 — — white va pors Ac com pa nied by blue va por plumes

22-28 Aug 2007 3 — — —

3 Sep 2007 — NW gray ash Fine ashfall

4 Sep 2007 2 WNW white va por —

20-24 Sep 2007 1.2 W, NW white va por Ashfall

25 Sep 2007 1.7 W — —

2 Oct 2007 2.4 — — —

3 Oct 2007 1.7-2.7 NW — Ashfall

4 Oct 2007 — W — Ashfall

8-23 Oct 2007 1.7-2.7 NNE, S thick white, gray ash clouds Oc ca sional ex plo sions, ashfall on large area

29-30 Oct 2007 2.7-3.7 — — Ashfall

10 Dec 2007 2 SSE, E, NW, W thick dark ash clouds Ashfall

11 Jan 200 81.2-1.5 SE ash plume —

11-15 Jan 2008 0.9-1.2 SE, E, NE, N, W ash va por plume Ashfall

18-20 Jan 2008 1.7 NE — —

28 Jan 2008 1.7 W — —

29-30 Jan 2008 1.7 SW, W, E ash and gas plumes —

1-3 Feb 2008 1.2 SSE weak ash emis sions —

Mid Feb 2008 1.2-1.7 NW, W, SW, S, SE,
E

thick gray ash clouds Long du ra tion of ashfall

26 Feb 2008 3.7 SE, E thick bil low ing ash plumes Ex plo sion caused ashfall

27 Feb-4 Mar 2008 0.9-2.2 W ash and steam plumes Ashfall

8-10 Mar 2008 1.2-1.7 NW, W, SW, S, SE ash plumes Ashfall

13 Mar 2008 2.5 NE — Ashfall

16 Mar 2008 2 S, W gray ash Ashfall

17 Mar 2008 2.5 WNW — High ashfall, rapid gas es cape

18 Mar 2008 2 WNW — —

19 Mar 20082 NW, N — —

20 Mar 2008 2 NW, SSE — Ashfall

21 Mar 2008 — S — Fine ashfall

22 Mar 20081 SW, W, NW — Ashfall

23 Mar 2008 2.5 N, SE — Ashfall

26 Mar 2008 1.5 SE — Ashfall, dis rup tion of avi a tion

27 Mar 2008 2 S thick gray —

28 Mar 2008 0.5-1.0 W, SW gray —

30 Mar 2008 1-2 N, NW thick white va por gray ash
clouds

—

1 Apr 2008 0.5 — fluc tu at ing be tween wa ter
va por and dense gray ash

Oc ca sional ex plo sions

3 Apr 2008 1 SE dis crete puffs gray ash Rarer ex plo sions

7-9 Apr 2008 1 E gray ash clouds Ashfall

13 Apr 2008 1-1.5 W, NW — Ashfall

28 Apr 2008 1-1.5 N gray —

Ta ble 2. Sum mary of events at Rabaul’s Tavurvur cone dur ing Au gust 2007 to April 2008. Not all events are re ported here. Fur ther de tails of some of the events
can be found in the text. Some data such as plume height or di rec tion of plume were not mea sured. Ar eas ef fected by ashfall can gen er ally be found in the text.
Cour tesy of the Dar win VAAC.



eas down wind, in clud ing Kokopo town (SE), and Rabaul
Town (NW) on 11 and 13 March. Seis mic ac tiv ity of ten re -
mained at a high level dur ing March, but, the in stru ment’s
bat ter ies died dur ing 10-11 March. A to tal of over 980
events were re corded on 9 March. No high-fre quency
earth quakes were re corded. De for ma tion con tin ued to in di -
cate an in fla tion ary trend af ter 8 March. On 13 March fine
ash fell upon Rabaul Town. Ground de for ma tion be gan to -
wards an in fla tion trend af ter pre vi ous in di ca tions to wards
de fla tion. Un like most plume erup tions, on 13 March
sounds were not re corded. On 17 March mod er ate to heavy
ash fall rained on Matupit island and surrounding areas. 

At 1105 on 20 March a large ex plo sion oc curred show -
er ing the flanks with lava frag ments. The shock wave rat tled 
win dows in Rabaul Town. At 1730 on 22 March 2008 an
ex plo sion oc curred show er ing the flanks with lava frag -
ments. Dur ing 22-23 March ar eas down wind had ashfall. 

On 25 March 2008 ash clouds formed a broad fan from
S at Barovon/Ialakua to Kokopo. The cloud drifted SE to -
wards Tokua later that morn ing. Dur ing the morn ing on 26
March 2008 ash plumes caused Air Niugini flights into
Tokua to be af fected. 

Dur ing 27 March into July 2007 over all de fla tion was 5
cm of sub si dence, step-wise with small su per im posed up
lifts. RVO sug gested that low-pres sure in tru sions were pe -
ri od i cally ris ing in an open con duit caus ing the up lift be fore 
in ter sect ing with the sur face. The over all de fla tion im plied
that the deeper source was be ing de pleted. The de for ma tion 
mea sure ments were made at Matupit. Con stant ex pan sion
and de gas sing of magma in the re cent weeks had ap par ently 
kept the con duit open. Pres sure and de bris have started to
block the mouth of the vent by com pac tion and par tial
weld ing of mol ten ma te rial. This would lead to pres sure
build-up caus ing pe ri odic explosions, in a plausible waning 
explosive phase.

April-May 2008. On 2 April ground de for ma tion was
sta ble with small and con tin ued rapid fluc tu a tions due to
the re peat ing seal ing and rup tur ing of the shal low con duit.
Seis mic ity gen er ally be came mod er ate, but still gen er ally
dom i nated by low-fre quency earth quakes. Ac tiv ity was no
lon ger pre ceded by no ta ble ex plo sions. The vent would be
clear for a pe riod of time. On 7 April a high-fre quency
event oc curred NE of the cal dera. On 9-10 April 9 mm of
up lift oc curred. On 11 April mod er ate ashfall was noted in
Rabaul Town. Fine ashfall oc curred in Matupit is land. Seis -
mic ac tiv ity re turned to a high level dom i nated by low-fre -
quency earth quakes. On 11 April a to tal of 1,000 earth -
quakes were re corded. At 1100 on 22 April a mod est
ex plo sion oc curred. On 23 April 1-2 mm of non com pacted
flocculated pale ash was de pos ited in a sec tor from
Malaguna E to S of Matupit. The cone was ob scured to vi -
sion. On 28 April ground deformation was in a deflated but
stable state. Ashfalls on 2 May left 3-4 cm in eastern Rabaul 
and 1-2 cm in western Rabaul.

Geo logic Sum mary. The low-ly ing Rabaul cal dera on
the tip of the Ga zelle Pen in sula at the NE end of New Brit -
ain forms a broad shel tered har bor uti lized by what was the
is land’s larg est city prior to a ma jor erup tion in 1994. The
outer flanks of the 688-m-high asym met ri cal pyroclastic
shield vol cano are formed by thick pyroclastic-flow de pos -
its. The 8 x 14 km cal dera is widely breached on the E,
where its floor is flooded by Blanche Bay and was formed
about 1400 years ago. An ear lier cal dera-form ing erup tion
about 7100 years ago is now con sid ered to have orig i nated

from Tavui cal dera, off shore to the S. Three small
stratovolcanoes lie out side the north ern and NE cal dera
r ims of  Rabaul .  Post-cal dera  erup t ions  bui lt  ba  -
saltic-to-dacitic pyroclastic cones on the cal dera floor near
the NE and W cal dera walls. Sev eral of these, in clud ing
Vul can cone, which was formed dur ing a large erup tion in
1878, have pro duced ma jor ex plo sive ac tiv ity dur ing his -
tor i cal time. A pow er ful ex plo sive erup tion in 1994 oc -
curred si  mul ta  neously from Vul can and Tavurvur
volcanoes and forced the temporary abandonment of
Rabaul city.

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

Bagana

Pa pua New Guinea
6.140°S, 155.195°E; sum mit elev. 1,750 m

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

Lava flows, pyroclastic flows, loud noises, and re peated 
force ful emis sions were wit nessed dur ing June 2007-March 
2008. Pre vi ously, there were brief pe ri ods of ef fu sive ac tiv -
ity and al most daily ther mal anom a lies dur ing June 2006
through May 2007 (BGVN 32:04). Emis sions dur ing June
2007 con sisted largely of steam of variable density.

On 12 June, there was a par tic u larly force ful emis sion.
Glow was ob served on the night of 14 June. This kind of
be hav ior con tin ued into July. On 8 July ob serv ers saw glow 
and watched a sin gle force ful re lease of pale gray ash.

On 14 July, Bagana gen er ated a par tic u larly force ful re -
lease that gen er ated a pyroclastic flow. The re lease spewed
out thick, dark-gray ash. The pyroclastic flow de scended
the S flank of the vol cano stop ping at the base near a small
hot-spring-fed lake lo cated at the head of the Torokina
river. Since that event, rock falls from the edge of the ac tive 
lava flow trig gered thin ash clouds of light brown color
from the S flank. This was ac com pa nied by a loud roar ing
noise per sist ing into 15 July.

On 6 Au gust, some emis sions oc ca sion ally con tained
gray ash. The lava flow from the sum mit crater on the SE
flank be came ac tive again and con tin ued through 23 Au -
gust. Thick white plumes es caped force fully dur ing 13-16
Au gust. Ash clouds seen then were at trib uted to rock falls
from col lapse at the edges of the ac tive lava flow. The Dar -
win VAAC re ported that a dif fuse plume rose to an al ti tude
of 3.7 km on 23 August.

A par tic u larly force ful emis sion oc curred on 25 Au gust
and 12 Sep tem ber and the lat ter gen er ated thin gray ash
clouds di rected over the SE flank.

Into Oc to ber, the sum mit con tin ued to re lease gen tle
emis sion of thin to thick white va por. A weak to bright fluc -
tu at ing glow was vis i ble at night from 2-5 Oc to ber and a
con tin u ous rum bling noise that lasted about an hour was
heard on 5 Oc to ber. On 6 Oc to ber, there was a par tic u larly
force ful emis sion and the lava flow on the SE flank be came
ac tive. Ob serv ers saw the lava flow emit ting glow as it

12    Bagana Smithsonian Institution — Bulletin of the Global



passed down the SE flank on 6-7, 10-12, and 17 Oc to ber.
Oc ca sional thin pale gray ash clouds ob served at the edges
of the ac tive lava flow were vis i ble on 9-10, and 14-15 Oc -
to ber. Based on sat el lite im ag ery, the Dar win VAAC re -
ported that ash plumes drifted N then NW on 19 October.

White va por es caped through No vem ber and into De -
cem ber. It was oc ca sion ally ac com pa nied by plumes con -
tain ing ash that were gen er ated along the lava flow.

Two ex plo sions sent forth ash plumes on 19 and 27 No -
vem ber. The SE-flank lavas de scended al most con tin u ously 
and lava frag ments vented at the sum mit on 7 and 9 De cem -
ber. On 9 De cem ber an ash plume rose to an al ti tude of 2.8
km; an other on 17 De cem ber rose to un cer tain height; and
one on 26-27 De cem ber rose to 3 km al ti tude and drifted
W.

Ac tiv ity in Jan u ary through March was gen er ally weak
but per sis tent, with earth quakes ab sent. Sat el lite im ag ery
and in for ma tion from RVO led the Dar win VAAC to re port 
a dif fuse plume on 3 March. It rose to an al ti tude of less
than 3 km and drifted SW. Later that day, an ash-and-steam
plume drifted SW.

Through out the re port ing pe riod, the MODVOLC sat el -
lite sys tem typ i cally de tected mul ti ple ther mal anom a lies
monthly. The sys tem uses MODIS (the Mod er ate Res o lu -
tion Im ag ing Spectroradiometer) and a pro cess ing al go -
rithm and staff at HIGP (see In for ma tion Contacts, below).

Geo logic Sum mary. Bagana vol cano, oc cu py ing a re -
mote por tion of cen tral Bougainville Is land, is one of Mel a -
ne sia’s youn gest and most ac tive vol ca noes. Bagana is a
mas sive sym met ri cal, roughly 1750-m-high lava cone
largely con structed by an ac cu mu la tion of vis cous andesitic 
lava flows. The en tire lava cone could have been con -
structed in about 300 years at its pres ent rate of lava pro -
duc tion. Erup tive ac tiv ity at Bagana is fre quent and is char -
ac ter ized by non-ex plo sive ef fu sion of vis cous lava that
main tains a small lava dome in the sum mit crater, al though
ex plo sive ac tiv ity oc ca sion ally pro duc ing pyroclastic flows 
also oc curs. Lava flows form dra matic, freshly pre served
tongue-shaped lobes up to 50-m-thick with prom i nent
levees that descend the volcano’s flanks on all sides.

In for ma tion Con tacts: Herman Patia, 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, North ern Ter ri tory 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)
Hot Spots Sys tem, Uni ver sity of Hawai’i, 2525 Cor rea
Road, Ho no lulu, HI 96822, USA (URL: http://hotspot.higp.
hawaii.edu/).

Erebus

Antarctica
77.53°S, 167.17°E; sum mit elev. 3,794 m

The Mt. Erebus Vol cano Ob ser va tory (MEVO) website
ac tiv ity log gives in for ma tion on each erup tion of the vol -
cano de tected. Daily ac tiv ity that usu ally in cludes sev eral
erup tions. Erebus erup tion sizes are mea sured in the pres -
sure unit of Pas cals (Pa) from the in fra sonic overpressure
(at Sta tion E1S.IS1). The erup tion size in dex scale is di -

vided into events clas si fied as small (0-19 Pa), me dium
(20-39 Pa), large (40-59 Pa), and very large ( more than
60).

Ta ble 3 lists large and very large erup tions for the pe -
riod De cem ber 2006 through 23 Oc to ber 2007 (BGVN
31:12 gave a sim i lar list for the year 2006 through No vem -
ber). The ab sence of re corded erup tions from 13 April 2007 
to 29 Au gust 2007 is no ta ble. No erup tions were reported
on the website dur ing 23 Oc to ber 2007 to 29 April 2008.

Ther mal anom a lies over Erebus, mea sured from the
MODIS (Mod er ate Res o lu tion Im ag ing Spectroradiometer) 
sat el lite im ages were an a lyzed by the Hawai’i In sti tute of
Geo phys ics and Plan e tol ogy (HIGP) MODVOLC al go -
rithm. They com monly ap peared through out the 2007 due
to the pres ence of a mol ten lava lake within the crater.

Geo logic Sum mary. Mount Erebus, the world’s south -
ern most his tor i  cally ac tive vol cano, over looks the
McMurdo re  search s ta  t ion on Ross Is  land.  The
3,794-m-high Erebus is the larg est of three ma jor vol ca noes 
form ing the crudely tri an gu lar Ross Is land. The sum mit of
the dom i nantly phono lit ic Mount Erebus has been mod i fied 
by one or two gen er a tions of cal dera for ma tion. A sum mit
pla teau at about 3,200-m al ti tude marks the rim of the
youn gest cal dera, which formed dur ing the late-Pleis to cene
and within which the mod ern cone was con structed. An el -
lip ti cal 500 x 600 m wide, 110-m-deep crater trun cates the
sum mit  and con ta ins  an ac  t ive  lava lake within  a
250-m-wide, 100-m-deep in ner crater. The gla cier-cov ered
vol cano was erupt ing when first sighted by Cap tain James
Ross in 1841. Con tin u ous lava-lake ac tiv ity with mi nor ex -
plo sions, punc tu ated by oc ca sional larger strombolian ex -
plo sions that eject bombs onto the crater rim, has been doc -
u mented since 1972, but has probably been occurring for
much of the volcano’s recent history.

In for ma tion Con tacts: Philip R. Kyle and Kyle Jones,
Mt. Erebus Vol cano Ob ser va tory (MEVO), New Mex ico
In sti tute of Min ing and Tech nol ogy, Socorro, NM 87801,
USA (Email: kyle@nmt.edu; URL: http://ees.nmt.edu/
Geop/mevo/mevo.html and http://ees.nmt.edu/kyle/);
Hawai’i In sti tute of Geo phys ics and Plan e tol ogy (HIGP)
MODIS Ther mal Alerts, 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/).
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Month Large erup tions Very large erup tions

Dec 2006 2 0

Jan 2007 29 24

Feb 2007 8 39

Mar 2007 7 11

Apr 2007 2 7

May 2007 0 0

Jun 2007 0 0

Jul 2007 0 0

Aug 2007 0 1

Sep 2007 0 2

Oct 2007 1 1

Ta ble 3. Erup tions re corded at Erebus in the in stru men tally de rived
cat e go ries “large” and “very large” dur ing De cem ber 2006-23 Oc to ber
2007. Cour tesy of MEVO.



Monowai Seamount

Kermadec Is lands, SW Pa cific
25.887°S, 177.188°W; sum mit elev. -100 m

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

On 28 March 2008, re porter Mi chael Field noted that an 
erup tion of the sub ma rine vol cano Monowai was tak ing
place. Olivier Hyvernaud was quoted in the ar ti cle as say -
ing that they re corded on the Poly ne sian Seis mic Net work
(Réseau Sismique Polynésien, or RSP) a “big acous tic
event” on 8 Feb ru ary. The news ar ti cle went on to say that ,
ac cord ing to ge ol o gist Cornel de Ronde, the French Poly -
ne sian RSP cur rently re ceives sub ma rine hydrophone sig -
nals from Monowai erup tions more eas ily than sta tions in
New Zea land. The ar ti cle con cluded that this ac tiv ity went
un no ticed as its location is off the main shipping routes.

Ian Wright of the New Zea land Na tional In sti tute of
Wa ter and At mo spheric Re search (NIWA) in formed us
about new vol cano dis cov er ies along the S-cen tral
Kermadec arc and some re cent map ping re sults from
Monowai. In re cent years, New Zea land sci en tists have
mapped, us ing soundings made by multibeam acous tic ar -
rays, most of the Kermadec arc, with the con se quent dis -
cov ery and nam ing of a num ber of ‘new’ arc vol ca noes.
Some of the more re cent work for the 30°-35°S lat i tude sec -
tor was pub lished in Wright and oth ers (2006). A sec ond
manu script de tail ing the 25°- 30°S lat i tude sec tor will be
com pleted soon for publication by Graham and others.

Wright and his col leagues mapped Monowai us ing the
multibeam sys tem in 1998 and again in 2004, iden ti fy ing
dras tic changes in mor phol ogy dur ing that 6-year pe riod.

They found ed i fice col lapse and cone regrowth. They in ter -
preted these changes in mor phol ogy in the con text of
T-wave data re corded by Hyvernaud and his col league
Dominique Reymond [Wright and oth ers, 2008 (in press);
BGVN 32:01].

As in di cated on fig ures 15 and 16, the group sub se -
quently re-mapped Monowai in mid-2007 for a third time,
again find ing dras tic changes co in cid ing with a pe riod of
on go ing and high T-wave ac tiv ity (). They are cur rently
pre par ing a manu script de tail ing these lat ter changes
(Chadwick and oth ers, in prep a ra tion). Ac cord ing to Bill
Chadwick, while the re search ship was on site con duct ing
the 2007 sur vey and at tempt ing some re motely op er ated ve -
hi cle (ROV) dives, sci en tists heard boom ing sounds and
saw slicks and bubbles on the surface.

Bob Dziak of NOAA in formed the Bul le tin staff that
Monowai T-phases are re corded on the NOAA East Pa cific
Rise hydrophone ar rays, but anal y sis of data from those ar -
rays await their re trieval of re cord ing pack ages from ocean
de ploy ment sites. (In con trast, Hyvernaud of LDG in
French Poly ne sia re cov ers data in real-time.) Dziak also
men tioned that, from time to time, T-phase events from
what is likely vol ca nic ac tiv ity in the Izu-Bonin Mariana re -
gion are re corded by the NOAA real-time sys tem in the
North Pa cific. He of fered to pro vide a later Bul le tin report.

A re cent pa per by de Rhonde and oth ers (2008) noted
that all the ma jor sub ma rine vol ca nic cen ters on the
Kermadec intraoceanic arc and the Ae olian is land arc N of
Raoul Is land, NE of New Zea land (in clud ing Monowai) are 
hy dro ther mally ac tive. The Monowai vol ca nic com plex has 
two sep a rate and ex ten sive hy dro ther mal fields as so ci ated
with the Monowai cal dera and the Monowai cone,
respectively.

Ref er ences: Wright, I.C., Worthington, T.J., and Gam -
ble, J.A., 2006, New multibeam map ping and geo chem is try 
of the 30°-35°S sec tor,  and over view, of south ern
Kermadec arc vol ca nism, Jour nal of Vol ca nol ogy and Geo -
ther mal Re search, v. 149, p. 263-296.

Wright, I. C., Chadwick, W., de Ronde, C. E. J.,
Reymond, D., Hyvernaud, O., Gennerich, H., Stoffers, P.,
Mackay, K., Dunkin, M., and Ban nis ter, S., 2008 (in press), 
Col lapse and re con struc tion of Monowai sub ma rine vol -
cano, Kermadec arc, 1998-2004, Jour nal of Geo phys i cal
Re search, doi:10.1029/2007JB005138.
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Fig ure 15. Multibeam bathymetry and shaded ter rain model of the
Monowai vol ca nic com plex, in clud ing its cal dera and cone. Isobaths are
shown at 50 m in ter vals. Cour tesy of Wright and oth ers, 2008 (in press).

Fig ure 16. Cu mu la tive num ber of T-wave events cen tered at Monowai
dur ing the lat ter half of 2002 into early 2007 from mon i tor ing data at RSP
(cov er ing the times of the Sep tem ber 2004 and May 2007 bathymetric
sur veys, and the anom a lous 24 May 2002 swarm, as re ported in BGVN
27:05 and 32:01). Cour tesy of Hyvernaud and Reymond, Laboratoire de
Geophysique (LDG); from Chadwick and oth ers (in prep a ra tion).



de Ronde, C.E.J., Baker, E.T., Lupton, J.L., Sprovieri,
M., Bruno, P.P., Faure, K., Leybourne, M.I., Walker, S.L.,
Italiano, F., Embley, R.W., Gra ham, I., Greene, R.R.,
Wright, I.C., and NZAPLUME III & Aeolian’07 ship board
par ties, 2008, Con trast ing ex am ples of sub ma rine hy dro -
ther mal vent ing along the Kermadec intraoceanic arc and
the Ae olian is land arc, Geo phys i cal Re search Ab stracts, v.
10, EGU2008-A-05597, 2008 (SRef-ID: 1607-7962/gra/
EGU2008-A-05597).

Geo logic Sum mary. Monowai seamount, also known as 
Orion seamount, rises to within 100 m of the sea sur face
about half way be tween the Kermadec and Tonga is land
groups. The vol cano lies at the south ern end of the Tonga
Ridge and is slightly off set from the Kermadec vol ca noes.
Monowai rises from a depth of about 1,500 m and was
named for one of the New Zea land Navy bathymetric sur -
vey ships that doc u mented its mor phol ogy. Small par a sitic
cones oc cur on the N and W flanks of the ba saltic sub ma -
rine vol cano. The com plex in cludes a large 8- x 13-km
wide sub ma rine cal dera with a depth of more than 1,500 m
ly ing to the NNE of the sum mit. Nu mer ous erup tions from
Monowai have been de tected from sub ma rine acous tic sig -
nals since it was first rec og nized as a vol cano in 1977. A
shoal that had been re ported in 1944 may have been a pum -
ice raft or wa ter dis tur bance due to de gas sing. Sur face ob -
ser va tions have in cluded wa ter dis col or ation, vig or ous gas
bub bling, and ar eas of upwelling water, sometimes
accompanied by rumbling noises.

In for ma tion Con tacts: Ian Wright, New Zea land Na -
tional In sti tute of Wa ter and At mo spheric Re search
(NIWA), Pri vate Bag 14-901, Wellington, 6003, New Zea -
land (Email: i.wright@niwa.co.nz); Cornel de Ronde, GNS 
Sci ence, Lower Hutt, 5040 New Zea land (Email: cornel.
deRonde@gns.cri.nz); Olivier Hyvernaud and Dominique
Reymond, Laboratoire de Géophysique, Com mis sar iat à
l’Energie Atomique (CEA/DASE/LDG), PO Box 640,
Papeete ,  Ta hi t i ,  French Poly ne s ia  (Email:
hyvernaud@labogeo.pf, reymond.d@labogeo.pf); GNS
Sci ence, Wairakei Re search Cen ter, Pri vate Bag 2000,
Taupo 3352, New Zea land (URL: http://www.gns.cri.nz/);
Mi chael Field, Fairfax Me dia, Auckland, New Zea land
(Email: http://www.michaelfield.org/); Wil liam Chadwick
and Rob ert Dziak, NOAA and Co op er a tive In sti tute for
Ma rine Re sources Stud ies at Or e gon State Uni ver sity, 2115 
SE OSU Drive, New port, OR 97365 (Email: Rob ert.P.
Dziak@noaa.gov, William.W.Chadwick@noaa.gov).

Montagu Is land

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

An AS TER (Ad vanced Spaceborne Ther mal Emis sion
and Re flec tion Ra di om e try) sat el lite im age be came avail -
able, show ing a Montagu Is land plume blow ing NNE on 17 
De cem ber 2006 (fig ure 17). A per sis tent ash plume over
Montagu was pre vi ously noted in Oc to ber 2006 AS TER
im ag ery (BGVN 31:11)

Ther mal anom a lies from Montagu were of ten de tected
by MODIS sat el lite instruments nearly weekly from at least 
2006 un til 20 Sep tem ber 2007. However, dur ing that in ter -
val anom a lies were ab sent for more than two months, from

Jan u ary 2007 through late March 2007. Anom a lies were
also ab sent from 1 Sep tem ber 2007 to 17 April 2008). The
ab sence of anom a lies could be due to lack of vis i bil ity, or
the chill ing of lava flows af ter the end of an erup tive phase.

Geo logic Sum mary. The larg est of the South Sand wich
Is lands, Montagu con sists of a mas sive shield vol cano cut
by a 6-km-wide ice-filled sum mit cal dera. The sum mit of
the 10 x 12 km wide is land rises about 3000 m from the sea
floor be tween Bris tol and Saunders Is lands. Around 90% of 
the is land is ice-cov ered; gla ciers ex tend ing to the sea typ i -
cally form ver ti cal ice cliffs. The name Mount Belinda has
been ap plied both to the high point at the south ern end of
the sum mit cal dera and to the young cen tral cone. Mount
Oceanite, an iso lated 900-high peak with a 270-m-wide
sum mit crater, lies at the SE tip of the is land and was the
source of lava flows ex posed at Mathias Point and Allen
Point. There was no re cord of Ho lo cene or his tor i cal erup -
tive ac tiv ity at Montagu un til MODIS sat el lite data, be gin -
ning in late 2001, re vealed ther mal anom a lies con sis tent
with lava lake ac tiv ity that has been per sis tent since then.
Ap par ent plumes and sin gle anom a lous pix els were ob -
served in ter mit tently on AVHRR im ages dur ing the pe riod
March 1995 to Feb ru ary 1998, pos si bly indicating earlier
unconfirmed and more sporadic volcanic activity.

In for ma tion Con tacts: AS TER Vol cano Ar chive (URL:
http://ava.jpl.nasa.gov/); 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/);.

Sangay

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

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

Our pre vi ous re port on Sangay (BGVN 21:03) de scribed 
oc ca sional, but some times con spic u ous, steam and/or ash
plumes be tween Jan u ary 2004 and Jan u ary 2006. The cur -
rent re port con tin ues cov er age of plume emis sions through
December 2007.
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Fig ure 17. AS TER near-in fra red im age of Montagu Is land vol cano at
1115 UTC on 17 De cem ber 2006. Cour tesy of AS TER Vol cano Ar chive.



Sangay has con t in  ued to
erupt, send ing ash plumes up to
an al ti tude of about 11 km. A
sum mary of plume ac tiv ity is in -
di cated in ta ble 4. The in for ma -
tion is from the Wash ing ton Vol -
ca  nic  Ash Ad vi  sory Cen ter
(VAAC), and is based on re ports
from the Guayaquil Me te o ro logic
Watch Of fice, pi lot re ports, sat el -
lite im ag ery, and the Instituto
Geofís ico-Departamento de
Geofísica (Escuela Politécnica
Nacional). We did not re ceive any 
re port of ac tiv ity dur ing the pe -
riod Feb ru ary 2006 through Sep -
tem ber 2006, or during the first
three months of 2008.

Ac cord ing to a re port from the 
Instituto Geofísico, ac tiv ity at
Sangay in creased at the end of
2006 through the be gin ning of
2007. They re ported that a ther -
mal anom aly was de tected by sat -
el lite im ag ery dur ing sev eral days 
in De cem ber 2006. Dur ing that
time, moun tain guides near the
vol cano ob served the fall of in -
can des cent rocks down the vol -
cano’s flanks at night and a re cent 
de posit of ash that was suf fi -
ciently deep to af fect birds, rab -
bits, and other small an i mals. The
re port in di cated that the Instituto
Geofísico has not in stalled mon i -
tor  ing in  s tru  men ta t ion near
Sangay be cause of a sig nif i cant
lo gis tics prob lem in main tain ing
them in this in hos pi ta ble area, and also be cause the area is
un in hab ited and thus poses no di rect hu man risk. How ever,
the re port notes that be cause ash emis sions from Sangay
may pose prob lems for air craft in the S, SE, and SW parts
of the coun try, the Instituto maintains contact with the civil
aviation authority.

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. 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/);  P. Ramón ,  Inst i tuto
Geofísico-Departamento de Geofísica (IG), Escuela
Politécnica Nacional, Casilla 17-01-2759, Quito, Ec ua dor
(Email: pramon@igepn.edu.ec).

Reventador

Ec ua dor
0.077°S, 77.656°W; sum mit elev. 3,562 m

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

An ap par ent hi a tus in ac tiv ity start ing in late 2005
ended with an erup tion dur ing March 2007. Previous re -
ports doc u mented in ter mit tent ex plo sive erup tions through
Sep tem ber 2005, with Strombolian ac tiv ity and short-du ra -
tion Vulcanian events (BGVN 30:08). These events were
ac com pa nied by small pyroclastic flows, small lava flows,
large bombs, and ash col umns.

Ac cord ing to  the  Inst ituto  Geofís ico (Escuela
Politécnica Nacional) (IG), seis mic ity at Reventador was at
a low level at the end of De cem ber 2005. No IG re ported
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Date Al ti tude (km) Bear ing Re marks 

11 Oct 2006 2.7 W

21 Oct 2006 6.7 —

22 Nov 2006 — WNW Hotspot vis i ble on sat el lite im ag ery

02 Dec 2006 8.5 SW

23 Dec 2006 7.6 —

01 Jan 2007 5.2 —

14 Jan 2007 6.1 SW

28 Jan 2007 6.4 —

06 Feb 2007 9.1 SW

06-10 Feb 2007 6.1-9 Sev eral Hotspot at sum mit vis i ble on sat el lite im ag ery

13 Feb 2007 — — Hotspot at sum mit vis i ble on sat el lite im ag ery

23 Feb 2007 10.7 S

25 Feb 2007 6.4 SW

28 Feb 2007 7.6 —

02 Mar 2007 — — Weak hotspot vis i ble on sat el lite im ag ery

05 Mar 2007 5.2-6.1 W

12-13 Mar 2007 7 W Hotspot vis i ble on sat el lite im ag ery

17 Mar 2007 5.2 — Hotspot vis i ble on sat el lite im ag ery

04 May 2007 5.2 - 7.6 —

05 May 2007 — W Pos si ble nar row plume on sat el lite im ag ery

24 May 2007 7.3 —

03 Jul 2007 5.2 - 7.9 W

23 Jul 2007 5.5 W Ash not de tected by sat el lite im ag ery

24 Jul 2007 5.2 SW

28 Jul 2007 6.7 - 8.2 — Weak hotspot vis i ble on sat el lite im ag ery, but
ash not de tected

02 Aug 2007 5.5 W Ash not de tected by sat el lite im ag ery 

19 Aug 2007 — — Clouds in hib ited sat el lite im ag ery

08-09 Sep 2007 — — Ash not de tected by sat el lite im ag ery

12 Oct 2007 7 W

26 Dec 2007 6.1 SW

26-27 Dec 2007 — — Ther mal anom aly seen on sat el lite im ag ery

Ta ble 4. Ash plume ad vi so ries about Sangay ac tiv ity, Oc to ber 2006 through De cem ber 2007. Cour tesy of the
Wash ing ton VAAC.



were re ceived be tween Jan u ary 2006-March 2007. In early
March 2007 the IG noted that the num ber of tec tonic earth -
quakes from Reventador had in creased. Steam-and-ash
plumes were spo rad i cally vis i ble and oc ca sion ally rose to
al ti tudes of 4 km dur ing 8-22 March. On 21 March, noises
were re ported. The next day, seis mic sig nals changed that
in di cated pos si ble emis sions. On 24 March, lo cal peo ple
saw ash plumes and in can des cent ma te rial near the crater
and heard roar ing noises. An ex plo sion pro duced a plume
to an al ti tude of 6.6 km that drifted W. Based on re ports
from IG, the Wash ing ton VAAC re ported an ash plume
dur ing 26-27 March that reached an al ti tude of 3.7-7 km
and drifted NE and WNW. A ther mal anom aly was present
on satellite imagery during 24-27 March.

On 28 March 2007, ob serv ers re ported roar ing noises
and an ash col umn that rose to an al ti tude of 5.6 km and
drifted W. A small lava flow trav eled 200 m down the S
flank. In can des cent ma te rial and ash emis sions were ob -
served dur ing 29-31 March. On 1 April, ash plumes rose to
an al ti tude of 7.6 km and in can des cent rocks were ejected
about 50 m above the crater. In can des cent ma te rial was
again seen at the sum mit on 2 April. The Wash ing ton
VAAC re ported that a strong hotspot was pres ent on sat el -
lite im ag ery dur ing 1-3 April. Based on pi lot re ports, IG re -
ported that a steam-and-gas plume with lit tle ash con tent
rose to an al ti tude of 6.1 km and drifted W on 3 April.

On 3-4 April 2007, in can des cent blocks ejected from
the sum mit sub se quently rolled down the S flanks. Sat el lite
im ag ery re vealed ash plumes drift ing W and a large ther mal 
anom aly over the crater. On 4 April, a plume rose to an al ti -
tude of 4.6 km. Crater in can des cence was ob served on 4
and 6 April and “can non shots” were heard on 6 April.
Ash-and-steam emis sions were ob served dur ing 8-9 April.
Steam emis sions from the flanks on 8 April pos si bly orig i -
nated from a lava flow.

On 11 April, a steam plume rose to an al ti tude of 3.8
km. Vi sual ob ser va tions were hin dered dur ing 12-17 April
due to in clem ent weather. On 13 April, the lava flow on the
S flank, first ob served on 28 March, was 15 m thick and
pos si bly ac tive. On 18, 20, and 23 April, steam-and-gas
emis sions hung near the sum mit. On 18 April, a plume was
seen drift ing NW on sat el lite im ag ery. On 20 April, a blu ish 
haze of gases was ob served. Clouds oc ca sion ally in hib ited
views of the sum mit dur ing 18-24 April.

On 27 April, a steam plume from Reventador rose to an
al ti tude of 3.7 km. Later that night, in can des cent ma te rial
was ejected from the crater. On 30 April, a steam plume
was ob served on sat el lite im ag ery drift ing NW. Based on
the Guayaquil MWO and sat el lite im ag ery, the Wash ing ton 
VAAC re ported that an ash plume rose to an al ti tude of 3.7
km and drifted NW. Vi sual ob ser va tions were hin dered
dur ing 25 April-1 May due to inclement weather.

On 16 May the IG re ported that a steam plume  rose to
an al ti tude of 3.6 km and drifted to the NW. An ash plume
on 18 May rose to an al ti tude of 3.7 km and drifted NW, but 
ash was not ob served on sat el lite im ag ery.  Strong rains that 
day re sulted in a lahar that lasted ap prox i mately 40 min -
utes. A lahar was also noted on 22 May. Vi sual ob ser va -
tions were hin dered dur ing most of the re port ing pe riod due 
to in clem ent weather.

Lahars oc curred on the flanks on 15, 19, 20, 21, and 23
June. An erup tion on 11 Oc to ber 2007 pro duced an ash
plume that rose to an al ti tude of 4.6 km and drifted S. Ash
was not ob served on sat el lite im ag ery due to cloud cover.

Geo logic Sum mary. Reventador is the most fre quently
ac tive of a chain of Ec ua dor ian vol ca noes in the Cor dil lera
Real, well E of the prin ci pal vol ca nic axis. The for ested,
dom i nantly andesitic Volcán El Reventador stratovolcano
rises to 3,562 m above the jun gles of the W Am a zon ba sin.
A 4-km-wide cal dera widely breached to the E was formed
by ed i fice col lapse and is par tially filled by a young,
unvegetated stratovolcano that rises about 1300 m above
the cal dera floor to a height com pa ra ble to the cal dera rim.
Reventador has been the source of nu mer ous lava flows as
well as ex plo sive erup tions that were vis i ble from Quito in
his tor i cal time. Fre quent lahars in this re gion of heavy rain -
fall have con structed a de bris plain on the east ern floor of
the cal dera. The larg est his tor i cal erup tion at Reventador
took place in 2002, pro duc ing a 17-km-high erup tion col -
umn, pyroclastic flows that trav eled up to 8 km, and lava
flows from summit and flank vents.

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/);  P. Ramón ,  Inst i tuto
Geofísico-Departamento de Geofísica (IG), Escuela
Politécnica Nacional, Casilla 17-01-2759, Quito, Ec ua dor
(Email: pramon@igepn.edu.ec).

Galeras

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

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

As re ported in (BGVN 31:07) Galeras dis played dome
growth and el e vated seis mic ity from No vem ber 2005
through mid-Au gust 2006; ~ 10,000 res i dents evac u ated
but the cri sis later abated. The key source of this re port was
the  Ins t i tu to  Colombiano de Geologia  y Miner ia
(INGEOMINAS). This re port fol lows the Au gust 2006
events and cov ers the pe riod through April 2008.

In Sep tem ber 2006, INGEOMINAS re corded con tin u -
ing low-level mi nor earth quakes, M 1.4, cor re spond ing to
the move ment of flu ids at depths be tween 4 and 8 km and
low SO2 fluxes. A fly-over ob served gas and steam emis -
sions from the pe riph ery of the ac tive cone with di min ished
in ten sity through early November.

Be gin ning in late No vem ber and con tin u ing through
De cem ber 2006, an in crease in the level of the vol ca nic ac -
tiv ity oc curred in di cat ing the move ment of solid ma te rial at
fo cal depths to 9.6 km and at in ten si  t ies to M 2.1.
INGEOMINAS raised the Alert Level from 3 to 2 el e vat ing 
the haz ard sta tus to “likely erup tion in days or weeks” on 22 
No vem ber 2006. The scale ex tends from 4 (low est) to 1 (
high est haz ard). The change was based on the in crease in
ac tiv ity, be hav ior re sem bling char ac ter is tics that pre ceded
ear lier erup tions, i.e., in creased earth quake ac tiv ity as so ci -
ated with rock frac tures within 2 km of the sur face and
weak gas emissions caused by the apparent capping of the
lava dome.

On 2 March 2007, a tec tonic earth quake was re corded
~ 2 km NNW of Galeras at M 3.5 and fo cal depth of 8.2 km. 
On 15 March, ob ser va tions made with the sup port of the
Co lom bian Air Force (FACE), showed con tin u ing low
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rates of gas dis charge con tin u ing from sec ond ary crat ers
and fumaroles mainly lo cated in the pe riph ery of the main
crater. On 20 March, be cause of de creased seis mic ity, low
gas emis sions, and no in di ca tion of changes be low the sur -
face of the dome, the Alert Level shifted to wards less se -
vere, from 2 to 3 (to “changes in the be hav ior of vol ca nic
activity have been noted”).

On 19 and 21 May 2007, two earth quakes reg is tered, M
3.0 and M 2.1 re spec tively. These earth quakes were lo cated 
SW of Galeras and felt by res i dents. The in cli nom e ter to the 
SW of the ac tive crater con tin ued show ing de for ma tion in -
di cat ing deeper volcanic activity.

Lit tle vol ca nic ac tiv ity oc curred through Sep tem ber
2007.  From Oc to  ber  2007 through Jan u  ary 2008,
INGEOMINAS and the Wash ing ton Vol ca nic Ash Ad vi -
sory Cen ter re ported an in crease in gas-and steam plumes
emit ted from Galeras (ta ble 5). Dur ing an over flight on 27
No vem ber, ther mal im ages re corded by INGEOMINAS in -
di cated an in crease in tem per a tures at the point sources of
emis sions. The Alert Level re mained at 3. Oc ca sional gas
and steam erup tions continued through January 2008.

On 11 Jan u ary 2008, INGEOMINAS noted vari a tions
in seis mic ity as so ci ated with greater vol umes of gas dis -
charge. On 16-17 Jan u ary, 5 trem ors were re corded near the 
ac tive cone. Early on 17 Jan u ary, INGEOMINAS noted the 
sim i lar ity of these events to those pre ced ing the erup tions
of 1992, 1993, and 2004-2006.

Later, on the 17th, an ex plo sive erup tion was reg is tered
by the seis mic net work and prompted INGEOMINAS to
raise the Alert Level from 3 (“changes in the be hav ior of
vol ca nic ac tiv ity have been noted”) to 1 (“im mi nent erup -
tion or in course”). The Wash ing ton VAAC re ported that
an ash plume rose to an al ti tude of 11 km and drifted W.
Ac cord ing to a news ar ti cle, small set tle ments to the N were 
or dered to evac u ate; about 100 people moved to shelters.

About 2 km away from the main crater, mil i tary per son -
nel saw blocks 1.5 m in di am e ter on a high way. Sev eral im -
pact crat ers of 17 Jan u ary were spot ted; the larg est, ~ 15 m
across and ~ 5 m deep (figure 18).

On 19 Jan u ary 2008, INGEOMINAS low ered the Alert
Level to 2 (“likely erup tion in days of weeks”) be cause
seis mic events de creased in oc cur rence and en ergy and on

21 Jan u ary, INGEOMINAS fur -
ther low ered the Alert Level to 3
and re ported that the ini tial ash
plume from the erup tion drifted
SW, then W. Through Feb ru ary
and into March seis mic ac tiv ity
re  mained low.  How ever ,  in
mid-March, a a clus ter of earth -
quakes (sev eral events in a rel a -
tively short time in ter val), as so ci -
ated mainly with move ment of
mag matic flu ids to the in te rior of
the vol ca nic sys tem were re -
corded. Vol ca nic gas and steam
col umns were rou tinely ob served
be tween the 200 and 450 m from
the top of Galeras, with vari able
di rec tions of dis per sion de pend -
ing on the wind di rec tion. Seis -
mic ity decreased in early April
and SO2 emissions remained low.

Geo logic Sum mary. Galeras,
a  s tra tovolcano with  a  large
breached cal dera lo cated im me di -
ately W of the city of Pasto, is one 
of Co lom bia’s most fre quently
ac tive vol ca noes. The dom i nantly
andesitic Galeras vol ca nic com -
plex has been ac tive for more than 
1 mil lion years, and two ma jor
cal dera col lapse erup tions took
place dur ing the late Pleis to cene.
Long-term ex ten sive hy dro ther -
mal al ter ation has af fected the
vol cano. This has con trib uted to
large-scale ed i fice col lapse that
has oc curred on at least three oc -
ca sions, pro duc ing de bris av a -
lanches that swept to the W and
left a large horse shoe-shaped cal -
dera in side which the mod ern
cone has been con structed. Ma jor
ex plo sive erup tions since the mid
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Date Event Max i mum plume (km) Plume di rec tion

04 Oct-05 Oct 2007 Steam, ash 5.8-6.3 N, NW

29 Oct-04 Nov 2007 Steam, ash 5.7 —

05 Nov-11 Nov 2007 Ash 4.5-7.2 NW, W

13 Nov 2007 Steam 5.5 S

21-23 Nov 2007 Steam and gas 5.3 —

27 Nov 2007 Steam, gas, ash 4.4 NW

03 Dec 2007 Steam, gas, ash 5.3 NW

31 Dec 2007 Gas and ash 4.9 NW

12 Jan 2008 Steam, gas, ash 6.3 —

Ta ble 5. Sum mary of ac tiv ity re ported at Galeras from Oc to ber 2007 through Jan u ary 2008. Based on in for ma tion 
from INGEOMINAS and the Wash ing ton Vol ca nic Ash Ad vi sory Cen ter.

Fig ure 18. A com pos ite of sev eral pho tos show ing a large im pact crater formed by the Galeras erup tion of 17
Jan u ary 2008. The im pact site was 1.5 km S of the main crater. Cour tesy of INGEOMINAS.



Ho lo cene have pro duced wide spread tephra de pos its and
pyroclastic flows that swept all but the south ern flanks. A
cen tral cone slightly lower than the cal dera rim has been the 
site of nu mer ous small-to-mod er ate historical eruptions
since the time of the Spanish conquistadors.

In for ma tion Con tacts:  Diego Gomez Mar ti nez,
Observatorio Vulcanológico y Sismológico de Pasto
(OVSP), INGEOMINAS, Carrera 31, 1807 Parque Infantil, 
PO Box 1795, Pasto,  Co lom bia (Email:  dgomez@
ingeomin.gov.co; URL: http://www.ingeomin.gov.co/
pasto/; Email: ovp@ingeomin.gov.co); Wash ing ton Vol ca -
nic Ash Ad vi sory Cen ter (VAAC), 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/); As so ci ated Press (URL:
http://www.ap.org/).

Chikurachki

Kuril Is lands, Rus sia
50.325°N, 155.458°E; sum mit elev. 1,816 m

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

Olga Girina of the Kamchatka Vol ca nic Erup tions Re -
sponse Team (KVERT) re ported no erup tive ac tiv ity at
Chikurachki vol cano [ac tiv ity that be gan 4 March 2007
(BGVN 32:05)] af ter about 18 April 2007. The fol low ing
re port was based pri mar ily on in for ma tion found on the
KVERT website. Chikurachki is not mon i tored with seis -
mic in stru ments, but KVERT has sat el lite mon i tor ing and
re ceives oc ca sional re ports of vi sual observations.

Ac cord ing to ob ser va tions, no erup tive ac tiv ity was
noted on 12 and 14 Au gust. How ever, vi sual in for ma tion
from Podgorny (20 km SSE) in di cated that an erup tion be -
gan on 18 Au gust 2007 at 2200 UTC. Ashfall was noted in

Podgorny at that time and on 19-20 Au gust, and sat el lite
data showed an ash plume ex tend ing about 120 km SE. An
ash plume ex tend ing about 100 km SE at an al ti tude of 5
km was ob served by pi lots on 20 Au gust 20 at 0140 UTC.
An ash plume ex tend ing about 160 km to the NNE at an al -
ti tude of 3 km and ashfall on Alaid vol cano were noted by
vol ca nol o gists on 21 Au gust. Ta ble 6 lists ob ser va tions,
when avail able, of the ash plume dur ing this eruption.

The erup tion con tin ued through at least 25 Oc to ber
2007, and per haps through 8 No vem ber. Clouds ob scured
the vol cano on many days, mak ing es ti mates of the con ti nu -
ity of this erup tion and its end ing date dif fi cult. KVERT has 
re ported no later plumes ob served over Chikurachki to
mid-April 2008. No ther mal anom a lies were mea sured by
the MODIS sat el lites dur ing 2007 or 2008 to 20 April.

Geo logic Sum mary. Chikurachki, the high est vol cano
on Paramushir Is land in the north ern Kuriles, is ac tu ally a
rel a tively small cone con structed on a high Pleis to cene vol -
ca nic ed i fice. Ox i dized ba saltic-to-andesitic sco ria de pos its
cov er ing the up per part of the young cone give it a dis tinc -
tive red color. Fre quent ba saltic plinian erup tions have oc -
curred from Chikurachki dur ing the Ho lo cene. Lava flows

from 1,816-m-high Chikurachki
reached the sea and form capes on 
the NW coast; sev eral young lava
flows also emerge from be neath
the sco ria blan ket on the east ern
flank. The Tatarinov group of six
vol ca nic cen ters is lo cated im me -
di  a tely to  the  south  of
Chikurachki. In con trast to the
fre quently ac tive Chikurachki, the 
Tatarinov vol ca noes are ex ten -
sively mod i fied by ero sion and
have a more com plex struc ture.
Tephrochronology gives ev i dence 
of only one erup tion in his tor i cal
time from Tatarinov, al though its
south ern cone con tains a sul -
fur-en crusted crater  with
fumaroles that were ac tive along
the mar gin of a crater lake un til
1959.

In for ma tion Con tacts: Olga
Girina ,  Kamchatka Vol ca nic
Erup t ions  Re sponse Team
(KVERT), a co op er a tive pro gram 
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Date (2007) Plume al ti tude Plume dis tance/ di rec tion Type of ob ser va tion

18 Aug — — vi sual

19-20 Aug 2.4 km 120 km SE sat el lite

20 Aug 5 km 100 km SE vi sual

21 Aug 4-5 km 160 km NE vi sual, sat el lite

21-26 Aug 1 km — vi sual

28-30 Aug ~ 3 km 150-300 km NE sat el lite

31 Aug, 01 Sep ~ 3 km 30-160 km NE sat el lite

03 Sep — S, SE sat el lite

~ 06 Sep 3.2 km — vi sual

07 Sep — more than 80 km SE sat el lite

08 and 11 Sep 2.3 km  ESE vi sual, sat el lite (fig ure 19)

18-19 Sep — more than 110 km sat el lite (fig ure 20)

19-20 Sep — more than 250 km E vi sual

21 Sep — more than 75 km ESE sat el lite

04 Oct — more than 100 m ESE sat el lite

07 and 10 Oct — more than 50 km NE sat el lite

17-18 Oct — more than 180 km NE sat el lite

20 Oct — more than 50 km NW sat el lite

Ta ble 6. Ash plume ob ser va tions for the erup tion of Chikurachki be gin ning 18 Au gust 2007. Clouds ob scured the 
vol cano on most days not noted. Cour tesy of KVERT.

Fig ure 19. Ash plume ex tend ing to the ESE from Chikurachki on 8
Sep tem ber 2007. Photo by L. Kotenko, sup ported by JSPS (Ja pan So ci ety
for the Pro mo tion of Sci ence); cour tesy of KVERT Cur rent Ac tiv ity of
Chikurachki website.



of the In sti tute of Vol ca nic Ge ol ogy and Geo chem is try, Far 
East Di vi sion, Rus sian Acad emy of Sci ences, Piip Ave. 9,
Petropavlovsk-Kamchatskii 683006, Rus sia (Email:
girina@kcs.iks.ru), the Kamchatka Ex per i men tal and Me -
thod i cal Seis mo log i cal De part ment (KEMSD), GS RAS
(Rus sia), and the Alaska Vol cano Ob ser va tory (USA)
(URL: http://www.kscnet.ru/ivs/kvert/up dates.shtml);
Alaska Vol cano Ob ser va tory (AVO), a co op er a tive pro gram 
of the U.S. Geo log i cal Sur vey, 4200 Uni ver sity Drive, An -
chor age, AK 99508-4667, USA (URL: http://www.avo.
alaska.edu/; Email: tlmurray@usgs.gov), the Geo phys i cal
In sti tute, Uni ver sity of Alaska, P.O. Box 757320, Fair -
banks, AK 99775-7320, USA (Email: eisch@dino.gi.
alaska.edu), and the Alaska Di vi sion of Geo log i cal and
Geo phys i cal Sur veys, 794 Uni ver sity Ave., Suite 200, Fair -
banks, AK 99709, USA (Email: cnye@giseis.alaska.edu);
NASA Earth Ob ser va tory Nat u ral Haz ards (URL: http://
earthobservatory.nasa.gov/NaturalHazards/); KVERT Cur -
rent Activity of Chikurachki (http://www.kscnet.ru/ivs/
kvert/current/chkr/index.html).
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Fig ure 20. Plume from Chikurachki taken 19 Au gust 2007 by the
Mod er ate Res o lu tion Im ag ing Spectroradiometer (MODIS) fly ing on
NASA’s Aqua sat el lite. Be sides Chikurachki, whose plume blows SE
over the ocean, the im age cap tures the sum mits of neigh bor ing vol ca nos
Atlasova Is land and Fuss Peak above the cloud cover. Cour tesy of NASA
Earth Ob ser va tory.


