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Nevado del Huila

Co lom bia
2.93°N, 76.03°W; sum mit elev. 5,364 m

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

Nevado del Huila was the scene of el e vated seis mic ity
dur ing Feb ru ary and May 2000 (BGVN 25:05). In 1994, the 
M 6.4 Paéz earth quake trig gered av a lanches and lahars
along the Paéz river, which took many lives (BGVN 19:05,
19:07). A more re cent ab stract sum ma rized the losses from
the Paéz earth quake as 271 re ported deaths, 1,700 peo ple
miss ing, and more than 32,000 peo ple evac u ated dur ing the 
cri sis (Schuster, 1996). Cor rea and Pulgarín (2002a, b)
wrote re views of the vol cano’s ge ol ogy, haz ards, and re -
lated top ics.

This re port dis cusses the on set of erup tions dur ing Feb -
ru ary 2007 and re peated erup tions dur ing April and May
2007. Dur ing the most ac tive in ter vals dur ing Feb ru ary and
April there were sub stan tial ash plumes, lahars, earth quake
swarms (and some in di vid ual earth quakes up to M ~ 3), and 
the growth of fis sures, cre vasses, and new fumaroles on the
vol cano’s up per, gla cier-cov ered slopes. Dur ing the April
erup tion thou sands of res i dents evac u ated. This re port
draws heavi ly  on ma te  r ial  is  sued by the Inst ituto
Colombiano de Geología y Minería (INGEOMINAS), Ob -
ser va tory Vulcanológico and Sismológico de Popayán.

The andesitic-dacitic ed i fice (fig ure 1) is large and elon -
gate (with a foot print of ~ 170 km2 ). Lo cated in the Cen tral
Cor dil lera (fig ure 2), it forms Co lom bia’s high est peak.
This area only 3 de grees from the equa tor ex pe ri ences pe ri -
ods of high pre cip i ta tion. In 1995 its al pine gla ciers cov -
ered ~ 13.4 km2 with an ap prox i mate vol ume of 800 x 106

m3 (Pulgarín and oth ers, 2005).
The April 2007 ac tiv ity im pacted not only the im me di -

ate vi cin ity of the vol cano, but also ten’s of ki lo me ters to
the S, where rivers carried de bris. In or der to as sess the im -
pact of the lahars, INGEOMINAS com pared cal i brated
Land sat im ages from be fore and af ter the 19 Feb ru ary erup -
tion. They found clear vi sual ev i dence that the lahars had
dis col ored the Betania Res er voir, ~ 150 km down stream.

The Símbola joins the Paéz river ~ 28 km (straight-line
dis tance) S of Pico Cen tral (fig ure 3). Ad ja cent that in ter -
sec tion sits the town of Belacázar (fig ure 4). An other ~ 15

km down stream, the Paéz merges into the Magdalena river,
the 6th larg est river the world in terms of sed i ment yield
(~ 690 t / (km2 @ yr); Restrepo and oth ers, 2005). A
straight-line dis tance of ~ 50 km downslope from the in ter -
sec tion of the Paéz and Magdalena rivers, the Magdalena
en ters the Betania Reservoir.
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Fig ure 1. An ae rial photo show ing the up per slopes of Nevado del Huila
from the W. The photo was taken at un known date prior to 2002 when the
vol cano was in a non-erup tive state. From N to S the four main peaks
con sist of Pico Norte ("N"), Pico la Cresta ("LC"), Pico Cen tral ("C"), and
Pico Sur ("S"). Heavy cloud banks such as those in the fore ground are
com mon, add ing to the dif fi culty of mon i tor ing this re mote, high
stratovolcano. Taken from Cor rea and Pulgarín (2002a).

Fig ure 2. A sketch map show ing the three dis tinct ranges (cor dil lera) of
the An des in Co lom bia, with Nevado del Huila in di cated. Be tween the
West ern and Cen tral cor dil lera, the val ley con tains the Cauca river (not
shown). It flows N and ul ti mately joins the Magdalena river (not shown),
trav el ing ~ 1,350 km be yond its start ing point to reach North ern
Co lom bia. Be tween the Cen tral and East ern cor dil lera, the val ley con tains 
the Magdalena river (not shown). It flows N and trav els  ~ 1,500 km be fore 
en ter ing the Ca rib bean sea at Barranquilla. Af ter a dig i tal el e va tion map
pre pared by the USGS; cour tesy of the In ter na tional Char ter “Space and
Ma jor Di sas ters."

Fig ure 3. A false-color Landsat TM5 mo saic im age show ing the
Magdalena river and some of its head wa ters (eg. the Paéz and Símbola
rivers) that feed from Nevado del Huila (up per left cor ner). Im ages are
Land sat-5, 30-m res o lu tion. Left im age ac quired 7 Au gust 1989. Right
im age ac quired 2 Jan u ary 1988.  The an no ta tions in clude the epi cen ter for
the Paéz earth quake (star) and the Betania Reservoir. On the col ored
ver sion, snow is shown by the elon gate ma genta re gion around Huila.
Cre ated March 2007 by INGEOMINAS; cour tesy of the In ter na tional
Char ter “Space and Ma jor Di sas ters."



Be yond the res er voir, the Magdalena flows NNE; it ul ti -
mately reaches the Carribean Sea at a large delta in N Co -
lom bia by the large city of Barranquilla (fig ure 2). Ac cord -
ing to Restrepo and Kjerfve (2000), “the Magdalena is the
larg est river dis charg ing di rectly into the Ca rib bean sea
[228 km3 wa ter an nu ally], and it has the high est sed i ment
yield of any me dium-sized or large river along the en tire E
coast of South Amer ica.”

Un rest and 19 Feb ru ary erup tion. Since 1994 the vol -
cano has been mon i tored by mul ti ple telemetered seis mom -
e ters with data sent to the city of Popayán (~ 100 km SSW). 

Mumucué (2007) pointed out that people liv ing around the
vol cano saw the ap pear ance of fumaroles in Oc to ber 2006.

From 22 No vem ber 2006, INGEOMINAS as signed an
el e vated haz ard of Level II (‘Erup tion prob a ble in the com -
ing days or weeks’). Some frac ture-re lated earth quakes
took place at depths of 2 km be low the sum mit. Some of
these earth quakes reached MR 1.6-1.9.

A 13 Feb ru ary flight mainly found steam es cap ing both
sec ond ary crat ers and fumarole fields on the main crater’s
mar gin. The pre vi ous day, ob serv ers W of the vol cano in
Consacá saw steam emis sions out side the crater.
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Fig ure 4. Map in di cat ing the to pog ra phy and nam ing con ven tions on the Huila ed i fice and some sur round ing re gions. The in set shows the vol cano’s lo ca tion at
the tri an gle la beled CVNH. Note epi cen ter for the Paéz earth quake. This was mod i fied from a larger map in Cor rea and Pulgarín (2002a).



A seis mom e ter re corded an earth quake swarm dur ing
1030-1259 on 18 Feb ru ary. The seis mom e ter, lo cated 2 km
S of Pico Cen tral (at sta tion ‘Cerro Ne gro’) mea sured 108
earth quakes in ter preted as rock frac ture events in the up per
part of the vol cano. An M 3 earth quake fol lowed, and at
0137 on 19 Feb ru ary a new swarm of 53 earth quakes oc -
curred. In this swarm frac ture earth quakes were ac com pa -
nied by those of lon ger pe riod; the am pli tude and num ber
of events in creased into the next morning.

Seis mic re cords also con tained some long-pe riod earth -
quakes called tornillos (events with long, grad u ally de -
creas ing co das or tails, so that their seis mic trace re sem bles
the ta per ing pro file of a wood screw; tornillo is Span ish for
screw). Dur ing March 2006-Feb ru ary 2007, in stru ments
had re corded 105 tornillos (an av er age of 9 per month). In
con trast, dur ing 1-19 Feb ru ary 2007, in stru ments re corded
20 tornillos, more than dou ble the num ber usually seen
during a full month.

INGEOMINAS reported two earth quakes on 19 Feb ru -
ary 2007, at 0830 and 0853, with prob a ble ex plo sive char -
ac ter. Aviation au thor i ties re ported ash-bear ing col umns
over the ed i fice reach ing ~ 0.6-0.7 km above the sum mit.

A later INGEOMINAS sum mary of events stated that
the erup tion be gan at 0856 on 19 Feb ru ary, man i fested as a
~ 1.5 km tall erup tion col umn blow ing mainly W. Ashfall
was noted by in hab it ants of Toribio, Silvia, and Páez (in the 
De part ment of Cauca). Small mudflows came down the
Bellavista and Azufrada rivers feed ing into the Paéz river,
but air borne ob serv ers found sig nif i cant fresh de pos its at
higher el e va tions. Au thor i ties ad vised in hab it ants to move
to higher ground. In hab it ants no ticed the rise of the Paéz
river at 1150 on 19 February.

A 20 Feb ru ary flight de tected sig nif i cant fresh ash,
abun dant cre vasses in the ice, and a steam ing fis sure near
the sum mit (fig ure 5). The fis sure ex tended ~ 2 km be tween 
Pico Cen tral and Pico la Cresta to the N. Ob serv ers noted
that the fis sure con tin u ally emit ted gases along its en tire
length.  The f light  was  a col  lab  o  ra  t ion be  tween
INGEOMINAS and IGEFA (Inspección Gen eral de la
Fuerza Aérea).

A VAAC re port noted an erup tion at about 1400 UTC
on the 19th to ap prox i mately FL 200 (~ 6.1 km al ti tude)
mov ing W and dis si pat ing quickly. No ash was seen in sat -
el lite im ag ery the next day at ei ther 0045 or 1100 UTC,
how ever, around this lat ter time, a pi lot ob served an ash
cloud. In ad di tion, a lo cal air craft re ported ash to ~ 6.1 km
at 0500 UTC on the 21st.

Dur ing 30 March-16 April 2007 INGEOMINAS ob -
serv ers re ported the ini ti a tion of note wor thy seis mic ity
indicating rock frac tures and move ment of flu ids. The frac -
ture events were lo cated at depths of 4-8 km E and SW
from the cen tral peak and at mag ni tudes of less than 1.0.
Low gas col umns were again seen on 11 April, mov ing W.

Seis mic ity fur ther in creased on 17 April, lead ing up to
an erup tion on the 18th. Early on 18 April, a clus ter of 25
rock-frac ture earth quakes oc curred, M 0.5 to 1.5. These
were lo cated at a depth less than 2 km. Seis mic ity again in -
creased later that morning.

April 2007 erup tion. A brief sum mary of the 18 April
erup tion ap peared on the website hosted by the In ter na -
tional Char ter “Space and Ma jor Di sas ters” on 20 April). It
stated, “The Nevado del Huila vol cano erupted at 02:57 lo -
cal time 18 April, caus ing av a lanches and floods [lahars]
which af fected the vil lages of La Plata, Paicol, Tesalia,

Natagá, [and] Belalcázar. About 5,000 peo ple were evac u -
ated.” (That same website hosted more than 10 (Land sat,
Radarsat, and Envisat) im ages shed ding light on this re mote 
vol cano’s be hav ior, haz ards, and impacts).

Ac cord ing to an 18 April 2007 re port from the Wash -
ing ton Vol ca nic Ash Ad vi sory Cen ter (VAAC), a pi lot in
Co lom bia saw an ash cloud. Two ash plumes were ev i dent
on GOES-10 (split win dow) sat el lite im ag ery for an erup -
tion start ing at 0815 UTC on 18 April. They rose to poorly
con strained al ti tudes of ~ 9 and 11 km and drifted E at 9
km/hour. The lower ash cloud was ~ 37 km across and
moved SW at 9-18 km/hour. The higher ash cloud was ~ 19 
km across and moved E at 0-9 km/hour. These clouds had
dissipated by 1034 UTC.

The 18 April erup tion sent an a tor rent of brown wa ter
and rocks down the vol cano’s sides and into the Paéz and
Símbola rivers (fig ures 6 and 7), caus ing them to flood, de -
stroy ing sev eral ki lo me ters of high way and en dan ger ing or
sweep ing away what some gov ern ment re ports stated were
15 bridges (al though it is un cer tain how many of those were 
foot bridges, and new re ports tended to in di cate a slightly
higher num bers). In an eval u a tion the lahars of 18 April,
INGEOMINAS staff found them quite sim i lar, though
smaller, than those of the earth quake and disaster of 1994.

Vid eos. At least three vid eos taken chiefly from Co lom -
bian mil i tary or na tional guard he li cop ters were posted on
the web dur ing April-May 2007 (see Vid eos, un der Ref er -
ences). They fea tured ei ther the vol cano or the pow er ful
lahars or both, as follows.

Video 1(“Avalancha . . .”; posted 18 April 2007) con -
tains lahar foot age from a tele vi sion news cast, much of it
taken from a he li cop ter. The shots in clude sev eral bridges
de stroyed or im pacted by lahars and the di a log men tioned
nine teen bridges af fected. Seg ments also show close ups of
sed i ments and con sid er able flood ing. Few if any flooded or
dam aged build ings were shown. Foot age shows seg ments
of the river with var i ous gra di ents; the dark wa ter car ry ing
con sid er able de bris. In one scene of a threat ened bridge
taken from shore, the tur bu lent river races by and among
the pass ing logs seemingly floats a large farm animal.

Video 2 (“Sobrevuelo . . .” [Over flight . . .]) was taken
by INGEOMINAS on 3 March 2007. It shows the vol cano
in mod est erup tion. A dense, dark plume emerges from the
com plex ice-bound sum mit area. Some what sur pris ingly,
the plume im me di ately de scends one flank of the volcano.

Video 3 (Erupcion . . . 18 Abril) shows vigorous white
plumes escaping from mul ti ple vents and forming a dense
white plume. The text says that the foot age was taken hours 
af ter the erup tion on 18 April 2007. The base of the vol cano 
is shrouded in weather clouds. The foot age cred its “Ejercito 
Nacional-INGEOMINAS-FAC.”

Fur ther ob ser va tions and as sess ments. Seis mic ity es -
ca lated dur ing 19-20 April but de creased on the 21st. Two
larger earth quakes soon took place, on the 22nd and 27th.
Their re spec tive seis mic sig nals ap peared to come from
rock frac tur ing at shal low depths; they had epi cen ters at
Pico Cen tral, and they were M 3.0 and M 3.2. On 23 April
in stru ments de tected con tin u ous low-fre quency tremor, in -
ter preted as continuing in sta bil ity and possible eruptions.

On 22 Apri l ,  the Co lom bian Air  Force  f lew
INGEOMINAS staff past the vol cano. They ob served the
N-trending fis sure seen in Feb ru ary and found it had ex -
tended to reach a length of 2.3 km and a width of ~ 200 m.
It emit ted a white, sul fu rous smell ing gas col umn to 5 km
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al ti tude. The 22 April ob serv ers also saw a sec ond new fis -
sure ~ 2 km long across the same re gion. Strong fumaroles
also dis charged. Some lahars re mained ac tive down both E
and W flank drainages.

As so ci ated with the erup tions and as re cent as 28 April
2007, there had been a to tal of 5,708 seis mic events. Of
those, 2,861 had sig nals sug gest ing rock frac ture and 2,847
had sig nals sug gest ing move ment of fluids.
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Fig ure 5. (a-f) Six ae rial pho tos of Nevado del Huila taken from mul ti ple an gles and dis tances on 20 Feb ru ary 2007. A) A view with the Paéz river ba sin in the
fore ground and with Nevado del Huila steam ing in the back ground. B) A close up of the SE flank look ing NW, show ing dark snow on the W side of the vol cano
and a thin ner coat ing on the E side. C) Con trast ing ash-free and thickly ash-cov ered ice at the N-cen tral side of the sum mit (Pico Cen tral to the right), with the
elon gate fis sure emit ting steam near the ridgeline. D) Pico Cen tral seen at com par a tively close range from the E side of the moun tain, where a thin coat ing of ash
is ap par ent over many of the up per slopes. E) A view look ing S across Pico la Cresta slightly off the trend of the ridge axis, high light ing steam emis sions from the 
fis sure, ar eas of ash-cov ered snow, and abun dant fresh cre vasses in the upslope ice. F) A photo look ing NW at the gray ash de pos its on gla cial ice of Pico Cen tral
and again il lus trat ing vent ing steam. Cour tesy of the Co lom bian Air Force and INGEOMINAS.



Dur ing late April and early May 2007 the seis mic ity
gen er ally de creased (ex cept for a 6 May, M 3.2 earth -
quake) .  On 5 May,  INGEOMINAS staff ,  us  ing a
land-based cor re la tion spec trom e ter, mea sured an SO2 flux
from the vol cano at 3,000 tons per day.

Early on 14 May, INGEOMINAS re corded a clus ter of
54 low mag ni tude earth quake events, pos si bly trig ger ing or 
as so ci ated with an ash emis sion. Based on sat el lite im ag ery
of 14 May, the Wash ing ton VAAC re ported an ash plume 8 
km wide in an area 45 km W; it drifted SW and dissipated.

Based on seis mic in ter pre ta tion, INGEOMINAS in -
ferred ash emis sions dur ing 27 May. Ae rial ob ser va tions
later that day con firmed the emis sions. Tremor re corded on
28 May pos si bly in di cated an other pulse of ash emis sions.
The SO2 flux mea sured on 1 June con tin ued at 3,000 met ric 
tons per day and on 2 June in creased to ~ 6,900 metric tons
per day. Flights on 3, 6, and 10 June in di cated no changes
in the ex ist ing fis sures nor changes in the fumarolic field.
Seis mic ity was rel a tively quiet dur ing June 2007.

Hu man i tar ian con cerns. Luz Amanda Pulido, di rec tor
of the na tional di sas ter of fice said that there were no re ports 
of deaths or in ju ries. Ac cord ing to a 22 May re port of the
UN Of fice for the Co or di na t ion of Hu man Af fairs
(OHCA), by 26 April au thor i ties re solved to evac u ate 2,307 
fam i lies af fected by the cri sis.

A gov ern ment doc u ment is sued May 2007 dis cussed
the dis  p laced res i  dents.  Ac cord ing to  that re  por t
(Mumucué, 2007) the num ber of in dig e nous in hab it ants
liv ing around the vol cano and af fected by lahars or emis -
sions or both to taled 26,949 peo ple. The af fected ter ri tory
he dis cussed (the Municipio de Páez, which has Belacazar
as the main ur ban cen ter) had an area of ~ 161,000 hect ares. 
The in hab it ants losses in cluded cul ti vated ar eas and farm
an i mals, in clud ing horses and smaller live stock. Pho tos
showed dis placed fam i lies liv ing in tem po rary camps with

out door cook ing fa cil i ties. An other photo showed work ers
in stall ing a foot bridge where a ve hi cle bridge was lost to
the tor rent. That photo, taken ~5 days af ter the 18 April
lahars be gan showed that by this time the river had greatly
re ceded. The re port was also a plea for sup plies, in clud ing
chil dren’s cloth ing and two-way ra dios with so lar pan els.
To tal days of com mu nity work de voted to re con struc tion
af ter the di sas ter and as late as May 2007 amounted to
4,264 (Mumucué, 2007).

Ref er ences: Cor rea, A.M., and Pulgarín, B.A, 2002a,
Revisión histórica de los estudios geológicos y otros
aspectos, sobre el volcán Nevado del Huila y su área de in -
flu enza, Instituto Colombiano de Geologia y Mineria,
INGEOMINAS; Observator io  Vulcanológico y

Sismológico, Popayán; Junio de
2002, 51 p.

Cor rea, A., and Pulgarín, B.,
2002b, Morfología, estratigrafía y 
petrografía gen eral del Complejo
Volcánico Nevado del  Huila
(énfasis en el flanco oc ci den tal):
INGEOMINAS, Centro
Operativo, Popayán, Informe
Interno, 104 p.

Mumucué, J.A., May 2007,
Analisis de los diversos eventos
de erupción volcánica en la región 
de Tierradentro Páez Cauca hasta
el momento: Republica de Co -
lom bia, Departamento del Cauca
– Re gion de  Tierradentro ,
Asociación de Cabildos Nasa
Çxhâçxha.

Pulagarín, B.A., Jor dan, E.,
and Linder, W., 2005, Aspectos
geológicos y cambio glaciar del
volcán Nevado del Huila en tre
1961 y  1995: Pro ceed ings  I
Conferencia Cambio Climático,
Bogotá 2005, 17 p.

Restrepoa, J.D., Kjerfveb, B.,
Hermelina, M., and Restrepoa, J.
C., 2005, Fac tors con trol ling sed i -
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Fig ure 6. Photo from hill side over look ing the con flu ence of the Paéz and Símbola rivers, viewed upstream
to wards Nevado del Huila. One of the bat tered and partly lahar-cov ered bridges lies in the left-fore ground. Photo
was taken 25 April 2007 and came from Mumucué (2007).

Fig ure 7. An ae rial photo of part of the Huila lahar shot in sub-ver ti cal
ori en ta tion on 22 April 2007. Name and lo ca tion of this set tle ment is
un cer tain. Lahars were ap par ently in suf fi ciently thick to over run
es tab lished set tle ments. Cour tesy of INGEOMINAS.



ment yield in a ma jor South Amer i can drain age ba sin: the
Magdalena River, Co lom bia: Jour nal of Hy drol ogy, v. 316,
nos. 1-4, 10 Jan u ary 2006, p. 213-232.

Restrepoa, J.D., and Kjerfve, B., 2000, Magdalena
river: interannual vari abil ity (1975–1995) and re vised wa -
ter dis charge and sed i ment load es ti mates: Journal of Hy -
drol ogy, v. 235, nos. 1-2, 22 Au gust 2000, p. 137-149,
Elsevier.

Schuster, R. L., 1996, Re cent earth quake-in duced cat a -
strophic land slides in the An des of Ec ua dor and Co lom bia;
Ab stract, Col o rado Sci en tific So ci ety (URL: http://www.
coloscisoc.org/abstracts).

Video ref er ences: (1) “Avalancha del Volcan Nevado
del Huila” [A news cast from a Co lom bian tele vi sion sta -
tion, www.youtube.com/watch?v=k6nW1DP5mqg

(2) INGEOMINAS, 3 March 2007, Sobrevuelo
Ingeominas Nevado Huila pocos dias despues de la
erupción” (posted 8 May 2007) [Over flight of sum mit area] 
http://www.youtube.com/watch?v=UPP0vzBzZ38 (00:39)

(3) INGEOMINAS, 2007, Erupcion Nevado del Huila
Co lom bia 18 Abril;  Video stamped with “Ejercito
Nacional-INGEOMINAS-FAC”; http://www.youtube.
com/watch?v=xUnYOALOCWg; (00:56) (Posted 8 May
2007)

Geo logic Sum mary. Nevado del Huila, the high est ac -
tive vol cano in Co lom bia, is an elon gated N-S-trending vol -
ca nic chain man tled by a gla cier ice cap. The 5,364-m-high
andesitic-dacitic vol cano was con structed within a
10-km-wide cal dera. Vol ca nism at Nevado del Huila has
pro duced six vol ca nic cones whose ages in gen eral mi -
grated from S to N. The high point of the com plex is Pico
Cen tral. Two gla cier-free lava domes lie at the south ern end 
of the Huila vol ca nic com plex. The first his tor i cal erup tion
from this lit tle known vol cano was an ex plo sive erup tion in
the mid-16th cen tury. Long-term, per sis tent steam col umns
had risen from Pico Cen tral prior to the next erup tion in
2007, when ex plo sive ac tiv ity was accompanied by
damaging mudflows.

In for ma tion Con tacts: Instituto Colombiano de
Geología y Minería (INGEOMINAS), Observatorio
Vulcanológico y Sismológico de Popayán, Popayán, Co -
lom bia (Email: uop@emtel.net.co); 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 road, Camp Springs, MD 20746,
USA (URL:http://www.ssd.noaa.gov/VAAC); Jorge
Castilla Echenique, Salud para desplazados, Programa de
Emergencias y Desastres OPS/OMS, PWR Co lom bia,
(URL: www.di sas ter-info.net/desplazados/informes/pah2/
); Jorge E. Vic to ria R., Salud en Desastres y Emergencias
Complejas, Organización Panamericana De La Salud,
Oficina de Neiva, Carrera 10 No. 4-72, Huila, Co lom bia;
In ter na tional Char ter–Space and Ma jor Di sas ters (URL:
http://www.disasterscharter.org/).

Turrialba

Costa Rica
10.025°N, 83.767°W; sum mit elev. 3,340 m

Enhanced fumarolic ac tiv ity ac com pa nied by new frac -
tures at the sum mit was noted dur ing June-September 2007

(BGVN 32:08). The ear lier re port noted that the fumaroles
had spread over a larger area and con tained molten sul fur, a 
con den sate pre vi ously not seen here in more than 25 years
of  con t in  u  ous  mon i  tor  ing by the  Observator io
Vulcanológico y Sismológico de Costa Rica-Universidad
Nacional (OVSICORI-UNA). By mid-Au gust 2007, acute
chem i cal burn ing of im por tant patches of nat u ral for est had
oc curred. This re port cov ers the pe riod from October 2007
through Jan u ary 2008.

Dur ing Oc to ber, new sites of gas dis charge, small land -
slides, and ac cel er ated veg e ta tion die-off were noted from
var i ous lo ca tions within and around the crater. Fumaroles
were ac tive and wide spread across the cen tral crater. Many
ex hib ited sul fur de pos its and those in the S, SE, and SW
reached a temperature of 91°C.

Ar eas burned by acute acid i fi ca tion ex tended dur ing
No vem ber. Field work con ducted by OVSICORI-UNA
con firmed an un usual out put of gas from sev eral fumaroles
along the S outer wall of the vol cano. Pas tures turned yel -
low ish near the up per ar eas, and na tive and ex otic tree spe -
cies were im pacted as well as birch tree patches along most
drainage basins.

Dur ing De cem ber, within the W crater, fumarole tem -
per a tures reached 280°C and sig nif i cant sul fur de pos its
were noted. Lo cal res i dents con firmed an un usual out put of
gas from sev eral fumaroles along the S outer wall of the
vol cano. Ar eas burned by acute acid i fi ca tion ex tended
during the month. On 5 De cem ber, mem bers of the me dia
and lo cal com mu ni ties ob served a gas-and-steam plume
from Turrialba that rose to an al ti tude greater than 5.3 km
(fig ure 8).

On a team visit be tween 30 and 31 Jan u ary 2008,
OVSICORI staff doc u mented the pro gres sion of fumarolic
ac tiv ity in the W crater, the ex ter nal W crater walls, and
dis tant ar eas to wards the W, NW, and SW. Some of the
fumaroles cor re spond with two frac tures. One to the SW of
the W crater, trending SW, was 100 m in length and 2 to 3
cm wide, and de pos ited sul fur. The sec ond crack to the NW 
of the W crater, also trending SW , had tem per a tures of
72ºC and dis charged steam and gas af fect ing the ad ja cent
veg e ta tion. To the NW of the W crater, the team stud ied an
area of about 20 x 50 m with con stant gas emis sion and a
temperature of 88°C.
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Fig ure 8. Col umn from Turrialba ob served and pho to graphed from
Heredia City, lo cated 40 km W of the vol cano taken at 0540 on 5
De cem ber 2007. Cour tesy OVSICORI-UNA.



Geo logic Sum mary. Turrialba, the east ern most of Costa 
Rica’s Ho lo cene vol ca noes, is a large veg e tated ba -
saltic-to-dacitic stratovolcano lo cated across a broad sad dle 
NE of Irazú vol cano over look ing the city of Cartago. The
mas sive 3,340-m-high Turrialba is ex ceeded in height only
by Irazú, cov ers an area of 500 sq km, and is one of Costa
Rica’s most vo lu mi nous vol ca noes. Three well-de fined
crat ers oc cur at the up per SW end of a broad 800 x 2200 m
wide sum mit de pres sion that is breached to the NE. Most
ac tiv ity at Turrialba orig i nated from the sum mit vent com -
plex, but two pyroclastic cones are lo cated on the SW flank. 
Five ma jor ex plo sive erup tions have oc curred at Turrialba
dur ing the past 3,500 years. Turrialba has been qui es cent
since a se ries of ex plo sive erup tions dur ing the 19th cen tury 
that were some times ac com pa nied by pyroclastic flows.
Fumarolic ac tiv ity continues at the central and SW summit
craters.

In for  ma t ion Con tacts:  Eliécer Duarte ,  Erick
Fernández ,  and Vilma Barboza ,  Observator io
Vulcanológico y Sismológico de Costa Rica, Universidad
Nacional (OVSICORI-UNA), Apdo. 2346-3000, Heredia,
Costa Rica (URL: http://www.ovsicori.una.ac.cr); Tellez
and Francois Robichaud, Université de Sherbrooke, 2500
boul. de l’Université, Sherbrooke, Québec J1K 2R1,
Can ada.

Ubinas

Perú
16.355°S, 70.903°W; sum mit elev. 5,672 m

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

Ubinas be gan erupt ing ash on 25 March 2006 (BGVN
31:03 and 31:05). As re ported in BGVN 31:10, ash erup -
tions and steam emis sions con tin ued through 31 Oc to ber
2006. This re port dis cusses on go ing erup tions through De -
cem ber 2007 as drawn from Bue nos Ai res Vol ca nic Ash
Ad vi sory Cen ter (VAAC) re ports and the Instituto
Geológical Minero y Metalúrgico (INGEMMET).

From No vem ber 2006 through De cem ber 2007, emis -
sions of vol ca nic ash, rocks, and gases with wa ter and
steam were es sen tially con tin u ous. INGEMMET au thor i -
ties in di cated that dur ing March 2007 the vol cano gen er -
ated in creased ashfall be hav ior that sig nif i cantly af fected
peo ple and the en vi ron ment. At the be gin ning of the month, 
small ex plo sions oc curred ev ery 6-8 days but the rate of ac -
tiv ity in creased to ward the end. On 30 March 2007, nearby
res i dents felt a strong ex plo sion. A large ash plume vented
from the vol cano’s sum mit and lo cal com mu ni ties were
blan keted be neath fall ing ash. Ac cord ing to INGEMMET
au thor i ties, most of Querapi, a town ~ 4.5 km SE of the
crater’s ac tive vent, was cov ered in vol ca nic ash, and the
town of Anascapa, 6 km E, also experienced ashfall.

Vol ca nic ash clouds blown into the at mo sphere also
pre sented a haz ard to avi a tion. As sum ma rized in ta ble 1,
ash clouds were nearly con tin u ously re ported by the Bue -
nos Ai res VAAC and the INGEMMET. Plume heights
reached as high as 9.1 km in May and again in No vem ber
2007. The avi a tion warn ing color code was gen er ally Red
through the pe riod. The re ports were based on sat el lite im -
ag ery and pi lot re ports. No ther mal alerts were noted from
the Uni ver sity of Ha waii’s In sti tute of Geo phys ics and

Plan e tol ogy (HIGP) MODIS sat el lite-based thermal alert
system during 2006 or 2007.

Geo logic Sum mary. A small, 1.4-km-wide cal dera cuts
the top of Ubinas, Peru’s most ac tive vol cano, giv ing it a
trun cated ap pear ance. Ubinas is the north ern most of three
young vol ca noes lo cated along a re gional struc tural lin ea -
ment about 50 km be hind the main vol ca nic front of Perú.
The growth and de struc tion of Ubinas I vol cano was fol -
lowed by con struc tion of Ubinas II vol cano be gin ning in
the  mid-Pleis to  cene.  The up per  s lopes  of  the
andesitic-to-rhyolitic Ubinas II stratovolcano are com posed 
pri mar ily of andesitic and trachyandesitic lava flows and
steepen to  nearly 45 de grees .  The s teep-walled,
150-m-deep sum mit cal dera con tains an ash cone with a
500-m-wide fun nel-shaped vent that is 200 m deep. De -
bris-av a lanche de pos its from the col lapse of the SE flank of 
Ubinas about 3700 years ago ex tend 10 km from the vol -
cano. Wide spread plinian pum ice-fall de pos its from Ubinas 
in clude one of Ho lo cene age about 1000 years ago. Ho lo -
cene lava flows are vis i ble on the vol cano’s flanks, but his -
tor i cal ac tiv ity, doc u mented since the 16th cen tury, has
consisted of intermittent minor-to-moderate explosive
eruptions.

In for ma tion Con tacts: Instituto Geológical Minero y
Metalúrgico (INGEMMET), Av. Canadá 1470, San Borja,
Lima 41, Perú (URL: http://www.ingemmet.gob.pe/); Bue -
nos Ai res Vol ca nic Ash Ad vi sory Cen ter (VAAC), Ar gen tina 
(URL: http://www.ssd.noaa.gov/VAAC/OTH/AG/mes -
sages.html).

Llaima

Cen tral Chile
38.692°S, 71.729°W; sum mit elev. 3,125 m

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

From Jan u ary 2002 through April 2003 (BGVN 29:02)
there were in creases in seis mic ity and fumarolic ac tiv ity,
along with mi nor erup tions, pro nounced gla cial melt ing,
and sub stan tial ash and gas plumes. Re newed ac tiv ity con -
sist ing of mi nor erup tions was re ported in May and pos si -
bly Au gust 2007, but a larger erup tion be gan on 1 Jan u ary
2008.  The source for  most  of  the fol low ing is  the
Observatorio Volcanológico de los An des del  Sur
(OVDAS)-SERNAGEOMIN (Vol cano Ob ser va tory of the
South ern An des-Chile Na tional Service of Geology and
Mining).

On 26 May 2007, the Bue nos Ai res Vol ca nic Ash Ad vi -
sory Cen ter (VAAC) re ported that ash plumes from Llaima
rose to al ti tudes of 3-4.3 km and were vis i ble on sat el lite
im ag ery drift ing E. A pi lot re ported an other ash plume on
28 May that rose to an al ti tude of 5.5-6.7 km and drifted E.
On 29 May, an ash plume rose to an al ti tude of 3 km and
drifted E. No fur ther ac tiv ity was re ported un til 8 Au gust,
when pi lots ob served a plume to an al ti tude of 5.2 km drift -
ing E. Ash was not iden ti fied on satellite imagery for this
date.

Erup tion dur ing Jan u ary 2008. Based on pi lot re ports
and ob ser va tions of sat el lite im ag ery, the Bue nos Ai res
VAAC re ported that on 1 Jan u ary 2008 an ash plume rose
to an al ti tude of 12.5 km and drifted E and ESE. The erup -
tion be gan at 1820 hours, ac cord ing to the Chile Na tional
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Emer gency Of fice. Lava was re ported to be vis i ble on the E 
flank and fumaroles at the sum mit were noted. The strong
ex plo sive ac tiv ity prompted au thor i ties to raise the Alert
level to Yel low. Ac cord ing to news me dia re ports, around
700 peo ple were evac u ated from lo cal com mu ni ties fol low -
ing the ini tial erup tion, in clud ing about 200 tour ists and
Na tional For est Ser vice em ploy ees from the Conguillo Na -
tional Park. Most of the residents returned the following
day when activity declined.

SERNAGEOMIN re ported that tremor co in cided with
the on set of the gas and pyroclastic emis sions on 1 Jan u ary.
Lava and in can des cent ma te rial ini tially emit ted were con -
fined to the crater, but within a few hours, a Strombolian
phase be gan. Soon, brightly glow ing ma te rial cov ered
much of the pre vi ously ice-cov ered sum mit (fig ure 9).
Around the time of the erup tion, an in crease in vol ume of
the Captrén river on the N flank was ob served; this was
likely a re sponse to the glacial melting.

On the fol low ing day, ob serv ers on an over flight saw
small emis sions of ash and gas (mainly steam) and three
small lahars on the N and W flanks. Tremor de creased,
though ex plo sions con tin ued. Based on pi lot re ports and
sat el lite im ag ery, the Bue nos Ai res VAAC re ported that an

ash plume rose to an al ti tude of 12.5 km and drifted E (fig -
ure 10). A later over flight re vealed that the ex plo sion on 2
Jan u ary oc curred at an area high on the E flank, out side the
sum mit crater. A lava flow on the E flank was also noted.
On 3 Jan u ary an ash plume was vis i ble on sat el lite im ag ery
at an al ti tude of 3.7 km drift ing NE. Air borne ob serv ers
noted small sporadic gas-and-ash emissions.

In ad di tion to ash, Llaima’s erup tion re leased con sid er -
able sul fur di ox ide (SO2), iden ti fied by sat el lite in stru ments 
in the days fol low ing the 1 Jan u ary erup tion (fig ure 11).
The ini tially in tense SO2 plume dis persed as it moved E. On 
4 Jan u ary, the plume passed over Tristan da Cunha, a re -
mote ar chi pel ago in the South At lan tic Ocean (fig ure 11).
Ac cord ing to Charles Holliday, Si mon Carn, and Michon
Scott, the SO2 dissipated after 6 January 2008.

Be tween 1835 and 1915 on 6 Jan u ary 2008 a he li cop ter
over flight was con ducted, co or di nated by Jaime Pinto, Di -
rec tor of  the Araucania Re gion Emer gency Of fice
(OREMI). Ob serv ers noted that main crater vent was
clogged with lava (fig ure 12), which, af ter the erup tion,
dropped a few dozen me ters in side the crater. Dur ing the
erup tion, lava di verged into two ar eas in the main crater,
drain ing flows to the W and NE and melt ing the ice. The

melted ice pro duced three lahars
to  ward the  W f lank,  which
merged into one that entered the
Calbuco River. To the NE, the
melted ice gen er ated a sin gle
chan nel lahar that flowed into the
Captrén River, cut ting the road in
sev eral lo ca tions. A small lahar
also trav eled to the E. The dis per -
sion of ash and gases was mainly
to the E, al though ini tially they
went ESE. There were abun dant
cracks seen in the gla ciers in the
SW and SE of the main crater,
particularly in the SE.

SERNAGEOMIN re ported
that dur ing 10-14 Jan u ary 2008
seis mic ity de creased in terms of
en ergy, but in creased in the num -
ber of events. Based on seis mic
in ter pre ta tion, weak ex plo sions
pro duced plumes of gas and ash
that drifted NE. On 11 Jan u ary,
the up per sur face of lava flows on 
the W flank that were ob served
dur ing an over flight were cooled
and snow-cov ered near the crater, 
but snow-free, and there fore still
hot ,  about  500 m far  ther
downslope. Blocks of in can des -
cent ma te rial rolled ~ 1.5 km
downslope and caused steam
emis sions where they con tacted
the gla cier. Abun dant cracks in
gla ciers to the SW of the crater
were noted. Based on ob ser va -
tions of sat el lite im ag ery and pi lot 
re ports, the Bue nos Ai res VAAC
re ported that ash plumes rose to
an al ti tude of 5.5-6.7 km and

 Volcanism Network, Volume 33, Number 1, January 2008 Llaima    9

Date
Altitude of Plume

(km)

Flight Level

(thou sands of feet)
Di rec tion of Plume

3-16 Nov 2006 5.5-7.3 190-260 SW, S, SW

25 Nov 2006 5.5 180 NE

2 Dec 2006 5.5 180 N

27-30 Dec 2006 4.9-8.5 160-280 E

28 Jan 2007 5.5-6.9 180-220 SE

2-5 Feb 2007 5.5 180 S, SW

18-21 Feb 2007 5.5-7.0 180-230 E, SW

11, 14 Mar 2007 5.5-6.4 180-210 N, SW

30 Mar 2007 5.5 180 E

5, 7-9, 10-11 Apr 2007 5.5-7.8 180-270 E, SE, S, SW, W

17-18, 22, 24 Apr 2007 5.5-7.2 180-280 NW, SW, SE

2-5 May 2007 5.5-9.1 180/300 N, S, SE, SW

12, 15-16 May 2007 5.5-8.2 180-270 SE, N, SW

17, 19-22 May 2007 5.5-9.1 180-300 E, SE

22-28 May 2007 5.5-7.3 180-240 NE, SE

30 May - 6 Jun 2007 3.7-7.6 120-250 NE, SE

12-17 Jun 2007 5.5-6.7 180-230 NE, E, SW, W

27-28 Jun 2007 5.5-6.7 180-230 SW, NW, E

4 Jul 2007 5.5-6.1 180-200 S

23-25 Jul 2007 5.9-6.1 190-200 SE, S

9 Aug 2007 6.1 200 SE

11-14 Sep 2007 5.5-7.6 180-250 E, SE

20 Sep 2007 5.5-6.4 180-210 E

5-7 Oct 2007 5.5-6.4 180-210 N, S

11-13, 15 Oct 2007 5.5-7.6 180-250 N, SE

19-27 Oct 2007 5.5-8.5 180-280 NW, NE

1, 3-6 Nov 2007 5.5-7.6 180-250 NE, SE

11-12 Nov 2007 5.5-6.7 180-220 NE

16, 18, 20 Nov 2007 5.5-7.9 180-260 NE

24-27 Nov 2007 6.1-9.1 200-300 SE, E, SW

28-29 Nov 2007 6.7-7.6 220-250 SW, NE

4-7, 10 Dec 2007 5.5-8.5 180-280 NE

17 Dec 2007 5.5-6.7 180-220 N

Ta ble 1. Com pi la tion of Vol ca nic Ash Ad vi so ries for avi a tion from Ubinas dur ing No vem ber 2006 through
De cem ber 2007. Cour tesy of the Bue nos Ai res Vol ca nic Ash Ad vi sory Cen ter (VAAC) and the Instituto
Geológical Minero y Metalúrgico (INGEMMET).



drifted NE on 11 January and SW on 13 January.
Erup tive ac tiv ity con tin ued dur ing the sec ond half of

Jan u ary from the main crater and from two crat ers and a fis -
sure on the E flank. The main crater con tained three ac tive
pyroclastic cones. On 16 Jan u ary one of the crat ers, ~ 15 m
in di am e ter, pro duced ash plumes that rose to an al ti tude of
~ 3.6 km. Gla ciers on the NE slope and W flank were frac -
tured and dis lo cated. Ash plumes ris ing from the E flank at -
tained an al ti tude of 4.1 km. Ash emis sions vented from a
NE-trending fis sure ~ 80 m long and ~ 10 m wide. On
16-17 Jan u ary glow ing rocks were emit ted from the fis -
sure’s NE end; ash plumes caused by roll ing rocks rose
from multiple areas.

At 0732 on 18 Jan u ary, an ex plo sion from the E flank
sent an ash plume to an al ti tude of 9.1 km that quickly dis -

persed NE. People later saw a
small lat eral ex plo sion from the
same area, ash-and-gas emis sions
from sev eral points, and a new
fissure.

On 19 Jan u ary, an ex plo sion
pro duced an ash plume that rose
to an al ti tude of 4.1 km. An over -
flight re vealed Strombolian ac tiv -
ity in the main crater from a new
pyroclastic cone that was 120 m
in di am e ter and 100 m high; the
cone was ab sent dur ing a 17 Jan u -
ary over flight. A sec ond crater to
the SW emit ted gas. Spo radic ash
emis sions were noted from the E
sec tor and an ex plo sion pro duced
a pyroclastic flow and an ash
plume that quickly dis si pated. On
20 Jan u ary, an other ex plo sion
pro duced an ash plume that rose
to an al ti tude of 4.1 km. Gas and
ash emis sions were again noted
from mul ti ple ar eas. On 21 Jan u -
ary, cloud cover pre vented vi sual
ob ser va tions, but one small ash
emission was seen at the end of
the day.

On 23 Jan u ary, a brown ash plume rose to an al ti tude of
3.5 km and drifted W. Ob serv ers on an over flight later that
day saw Strombolian erup tions from the pyroclastic cone in 
the main crater ac com pa nied by emis sions of brown ash. A
small hor ni to emit ting blu ish gas and a lava field were
noted be tween the pyroclastic cone and the in ner mar gins
of the crater. Ex plo sions from the E flank were de tected on
24 Jan u ary, and on 26 Jan u ary steam plumes were ob -
served. Strombolian erup tions in the main crater ac com pa -
nied by gas and ash emis sions con tin ued dur ing through 27
Jan u ary. Ash plumes rose to al ti tudes of 3.3-4.1 km and
drifted NW, E, SE, and S.

MODIS ther mal anom a lies. Nu mer ous MODIS ther -
mal anom a lies were mea sured al most daily through out the
month of Jan u ary 2008 (ta ble 2). As shown by the num ber
of pix els for var i ous ob serv ing time, the anom a lies cov ered
a par tic u larly large area on 2 Jan u ary (24 pix els). In con -
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Fig ure 9. Llaima as seen in erup tion on 1 Jan u ary 2008. Photo taken from W of the vol cano be tween Temuco and
Vilcun, Chile. Photo by An to nio Vergara via the flikr website (Cre ative Com mons li cense).

Fig ure 10. A GOES-12 vi sual im age of Llaima plume, cap tured at 1039
UTC on 2 Jan u ary 2008. North is to ward the top of the im age, and the
plume blew to the ESE. Cour tesy of Charles Holliday, U.S. Air Force
Weather Agency.

Fig ure 11. An im age ac quired by the Ozone Mon i tor ing In stru ment (OMI) 
on NASA’s Aura sat el lite show ing the prog ress of the SO2 plume from
Llaima dur ing 2-4 Jan u ary 2008. The is land of Tristan de Cunha is shown
along in the south ern At lan tic Ocean. (In the col ored ver sion of this
im age, red in di cates the great est con cen tra tion-pathlength of SO2 and
lav en der-pink in di cates the low est con cen tra tion-pathlength.) OMI
mea sures the to tal at mo spheric col umn amount of SO2 in Dobson Units (a
com mon unit used in at mo spheric re search). NASA im age cour tesy
Si mon Carn; text mod i fied from that by Si mon Carn and Michon Scott.



trast, anom a lies were ab sent dur ing the pre vi ous in ter vals
of 1 Jan u ary 2002 through 26 April 2007, and 16 June 2007 
through 1 January 2008.

Geo logic Sum mary. Llaima, one of Chile’s larg est and
most ac tive vol ca noes, con tains two his tor i cally ac tive crat -
ers, one at the sum mit and the other, Pichillaima, to the SE.
The mas s ive 3 ,125-m-high,  dom i  nant ly  ba  -
saltic-to-andesitic stratovolcano has a vol ume of 400 km3.
A Ho lo cene ed i fice built pri mar ily of ac cu mu lated lava
flows was con structed over an 8-km-wide cal dera that
formed about 13,200 years ago, fol low ing the erup tion of
the 24 km3 Curacautín Ignimbrite. More than 40 sco ria
cones dot the vol cano’s flanks. Fol low ing the end of an ex -
plo sive stage about 7,200 years ago, con struc tion of the
pres ent ed i fice be gan, char ac ter ized by Strombolian, Ha -
wai ian, and in fre quent subplinian erup tions. Fre quent mod -
er ate ex plo sive erup tions with oc ca sional lava flows have
been recorded since the 17th century.

In for ma tion Con tacts: Servico Nacional de Geologia y
Mineria (SERNAGEOMIN), Avda Sta María Nº 0104, San -
ti ago, Chile (Email: oirs@sernageomin.cl; URL: http://
www2.sernageomin.cl/ovdas/); Bue nos Ai res Vol ca nic Ash
Ad vi sory Cen ter (VAAC) ,  Servicio Meteorológico
Nacional-Fuerza Aérea Ar gen tina, 25 de mayo 658, Bue nos 
Ai res, Ar gen tina (URL: http://www.meteofa.mil.ar/vaac/
vaac.htm); Si mon Carn, Joint Cen ter for Earth Sys tems
Tech nol ogy (JCET), Uni ver sity of Mary land Bal ti more
County (UMBC); Charles Holliday , U.S. Air Force
Weather Agency (AFWA)/XOGM, Offutt Air Force Base,
NE 68113, USA (Email: hollidac@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/); As so ci ated Press (URL: http://www.ap.org/);
United Na tions Of fice for the Co or di na tion of Hu man i tar -
ian Af fairs (OCHA) (URL: http://www.reliefweb.int/); An -
to nio Vergara, Temuco, Chile (URL: http://www.flickr.
com/peo ple/odiofotolog/).
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Date Time (UTC) Pix els Sat el lite

27 Apr 2007 1910 3 Aqua

14 Jun 2007 1455 5 Terra

15 Jun 2007 0515 1 Aqua

2 Jan 2008 0250 2 Terra

0430 9 Terra

0605 24 Aqua

1355 2 Terra

1535 3 Terra

1810 2 Aqua

3 Jan 2008 0335 4 Terra

0510 2 Aqua

1440 1 Terra

1850 1 Aqua

4 Jan 2008 0555 3 Aqua

5 Jan 2008 0320 1 Terra

6 Jan 2008 0545 1 Aqua

11 Jan 2008 0425 1 Terra

0600 2 Aqua

12 Jan 2008 0330 1 Terra

14 Jan 2008 0630 1 Aqua

15 Jan 2008 0400 1 Terra

0535 1 Aqua

16 Jan 2008 0620 2 Aqua

17 Jan 2008 0345 1 Terra

0525 3 Aqua

1450 2 Terra

18 Jan 2008 0605 1 Aqua

20 Jan 2008 0555 1 Aqua

22 Jan 2008 0405 1 Terra

0545 2 Aqua

23 Jan 2008 0625 1 Aqua

24 Jan 2008 0530 3 Aqua

1455 1 Terra

25 Jan 2008 0255 3 Terra

0615 4 Aqua

26 Jan 2008 0340 2 Terra

0520 2 Aqua

1445 1 Aqua

27 Jan 2008 0425 2 Terra

0600 2 Aqua

1525 1 Terra

28 Jan 2008 0330 4 Terra

0505 4 Aqua

1845 1 Aqua

29 Jan 2008 0410 4 Terra

0550 2 Aqua

30 Jan 2008 0315 2 Terra

0630 4 Aqua

1420 5 Terra

31 Jan 2008 0400 6 Terra

0535 3 Aqua

1915 3 Aqua

Ta ble 2. Ther mal anom a lies mea sured by MODIS/MODVOLC over
Llaima from 27 April 2007 through 30 Jan u ary 2008. No anom a lies were
de tected from 2002 through 26 April 2007, or 16 June 2007 through 1
Jan u ary 2008. Cour tesy of HIGP Ther mal Anom a lies Team.

Fig ure 12. Top o graphic map show ing Llaima and fea tures ob served
dur ing a he li cop ter over flight on 6 Jan u ary 2008. The fea tures in clude
lahars (shaded in green), the Calbuco and Captren rivers, de tached ar eas
of lava blocks and ashes, fallen pyroclastics, fumaroles, and limit of
fall ing ash (highlighted dashed lines). Cour tesy of SERNAGEOMIN.



Krakatau

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

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

During 23-26 Oc to ber 2007, mi nor erup tions oc curred
at Anak Krakatau (BGVN 32:09), an is land and ac tive vent
on the rim of the fa mous larger cal dera whose name of ten is 
mis spelled as “Krakatoa.” This re port con tin ues cov er age
from late Oc to ber through No vem ber 2007. The Cen ter of
Vol ca nol ogy and Geo log i cal Haz ard Mit i ga tion (CVGHM) 
raised the Alert Level to 3 (on a scale of 1-4) for Krakatau
on 26 Oc to ber be cause of the pres ence of mul ti ple gray
plumes from the vol cano and an in crease in seis mic ity.
Plumes rose to an al ti tude of ~ 1 km dur ing 23-26 and 30
Oc to ber. Vil lag ers and tour ists were advised not go within
3 km of the summit.

Ac cord ing to an As so ci ated Press news ar ti cle, “red-hot
lava flares” from Anak Krakatau rose 500-700 m above the
S crater on 6 No vem ber. Mul ti ple ash clouds were also ob -
served. On 9 No vem ber, CVGHM of fi cials in Bandung,
West Java, con ducted seis mic and vi sual monitoring. 

Of fi cials said, that on that day there were 182 erup tions
cou pled with 11 vol ca nic earth quakes, 54 shal low vol ca nic
shocks, eight deep vol ca nic trem ors and 44 shal lower trem -
ors. The vol cano spewed “smoke” 29 times. On 13-14 No -
vem ber, as re ported by CVGHM, lava flows and in can des -
cent rocks trav eled 400 m down the flanks.

As re ported by VolcanoDiscovery’s Tom Pfeif fer, who
vis ited there from 21-26 No vem ber, emis sions were rel a -
tively con stant. He noted that all ac tiv ity oc curred from the
newly formed crater on the up per S flank just be low the old
sum mit crater (fig ure 13). On 21 No vem ber, the new crater
had an oval shape, ap prox i mately 50 x 70 m. Dense, dark
brown, bil low ing ash clouds es caped in pulses from the
crater at near-con stant in ter vals of about 2 min utes, ris ing
typ i cally 100-200 m above the crater and drift ing E. A few
blocks were ejected along with the ash clouds (figure 14).

Pfeif fer also re ported that at more ir reg u lar in ter vals,
about 10-30 min apart, more vi o lent, small vulcanian ex -
plo sions in ter rupted the weaker ash vent ing events. The
more vi o lent ex plo sions con sisted of a sud den spray of
mostly solid rocks and few in can des cent sco ria, fol lowed
by more pow er ful and tur bu lent ash plumes that rose up to 1 
km above the crater (fig ure 15). Gen er ally, these vulcanian
ex plo sions oc curred af ter a slightly lon ger quiet pe riod and, 
in most cases, the length of the quiet pe riod cor re lated with
the force of the explosion.

Pfeif fer noted that sev eral more pow er ful ex plo sions
oc curred at in ter vals of ap prox i mately 16-24 hours. The
stron gest, on 21-22 No vem ber, show ered the whole is land
with in can des cent blocks, ig nited bush fires, and pro duced
a very loud can non-shot noise that rat tled win dows on the
W coast of Java, 40 km away (figure 16).

Other, un usu ally large blasts oc curred at around 0200
on 21 No vem ber and at around 0900 and 1320 on 23 No -
vem ber (fig ure 17). Early on 23 No vem ber, ac tiv ity be came 
more ash-rich and the vigor of the in di vid ual events in -
creased slightly over the next two days. The pace of sin gle
ex plo sions stayed at near-con stant in ter vals of about 2 min -
utes. Dur ing 24-25 No vem ber, ash plumes typ i cally rose to
over 1 km above the crater and were eas ily vis i ble from the

W coast of Java. Based on a pi lot re port, on 24 No vem ber,
the Dar win Vol ca nic Ash Ad vi sory Cen ter noted that an
ash plume rose to an altitude of 3 km and drifted NE.

Based on the Uni ver sity of Ha waii’s In sti tute of Geo -
phys ics and Plan e tol ogy (HIGP) Ther mal Alerts Sys tem
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Fig ure 13. A sud den ex plo sion eject ing rocks and ash on the S flank of the
old Anak Krakatau crater on 22 No vem ber, 2007. Cour tesy Tom Pfeif fer
of Vol cano Dis cov ery.

Fig ure 14. Bal lis tic blocks land all over the cone of Anak Krakatau where
the im pacts stir up dust on 22 No vem ber 2007. A few also flew as far as the 
sea. Cour tesy Tom Pfeif fer of Vol cano Dis cov ery.

Fig ure 15. Erup tion plume at Anak Krakatau ris ing to ~ 1 km on 23
No vem ber 2007. Cour tesy Tom Pfeif fer of Vol cano Dis cov ery.



MODVOLC anal y sis of MODIS (Mod er ate Res o lu tion Im -
ag ing Spectroradiometer) sat el lite ther mal anom aly data,
oc ca sional hot spots were iden ti fied by Terra or Aqua sat el -
lites. The ther mal alerts oc curred on twelve oc ca sions be -
tween 27 Oc to ber and 9 De cem ber 2007. Seven of these
took place between 16 and 26 No vem ber 2007.

Geo logic Sum mary. The re nowned vol cano Krakatau
(fre quently mis stated as Krakatoa) lies in the Sunda Strait
be tween Java and Su ma tra. Col lapse of the an ces tral
Krakatau ed i fice, per haps in 416 AD, formed a 7-km-wide
cal dera. Rem nants of this an ces tral vol cano are pre served in 
Verlaten and Lang Is lands; sub se quently Rakata, Danan
and Perbuwatan vol ca noes were formed, co alesc ing to cre -
ate the pre-1883 Krakatau Is land. Cal dera col lapse dur ing
the cat a strophic 1883 erup tion de stroyed Danan and
Perbuwatan vol ca noes, and left only a rem nant of Rakata
vol cano. This erup tion, the 2nd larg est in In do ne sia dur ing
his tor i cal time, caused more than 36,000 fa tal i ties, most as
a re sult of dev as tat ing tsu na mis that swept the ad ja cent
coast lines of Su ma tra and Java. Pyroclastic surges trav eled
40 km across the Sunda Strait and reached the Su ma tra
coast. Af ter a qui es cence of less than a half cen tury, the
post-col lapse cone of Anak Krakatau (Child of Krakatau)

was con structed within the 1883 cal dera at a point be tween
the for mer cones of Danan and Perbuwatan. Anak Krakatau 
has been the site of frequent eruptions since 1927.

In for ma tion Con tacts: Cen ter of Vol ca nol ogy and
Geo log i  cal Haz ard Mit i  ga t ion (CVGHM) ,  Saut
Simatupang, 57, Bandung 40122, In do ne sia (URL: http://
por tal.vsi.esdm.go.id/joomla/); Dar win Vol ca nic Ash Ad vi -
sory Cen ter, Bu reau of Me te o rol ogy, Aus tra lia (URL: http:/
/www.bom.gov.au/info/vac), Tom Pfeif fer, Vol cano Dis -
cov ery (URL: http://www.decadevolcano.net/, http://www.
volcanodiscovery.com/vol cano-tours/krakatau/pho tos.
html); As so ci ated Press (URL: http://www.ap.org/).

Etna

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

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

Af ter the 10-hour-long ep i sode of sus tained lava
fountaining from the South east Crater (SEC) on 4-5 Sep -
tem ber 2007 (BGVN 32:09), Etna re mained qui es cent for
about three weeks. Ash emis sions then re sumed from the
vent on the east ern flank of the SEC cone, which had been
the main fo cus of ac tiv ity since mid-Au gust 2007. Dur ing
Oc to ber, ash emis sions oc curred in ter mit tently, at times
with mi nor in can des cent ejec tions. This ac tiv ity per sisted
un til mid-No vem ber, af ter which there was a week-long
pause un til the early morn ing of 22 No vem ber. That day
around 0500, weak Strombolian ac tiv ity and ash emis sion
started from the vent on the E flank of the SEC and con tin -
ued with in creas ing strength for the following 36 hours.

A se ries of ex plo sions oc curred at the Bocca Nuova be -
tween 1658 and 1705 on 23 No vem ber, eject ing dark gray
ash plumes, and pro duc ing strong seis mic sig nals on nearby 
sta tions. Dur ing the fol low ing hours, Strombolian ex plo -
sions oc curred from the SEC vent, eject ing in can des cent
bombs to sev eral tens of meters high.

Af ter 2020, the vigor in creased, with bursts of bombs
ris ing to 100 m high, ac com pa nied by a sharp rise in tremor
am pli tude. By 2130, a broad, pul sat ing lava foun tain rose
from the vent. Then, 15 min later, ob serv ers saw sus tained
fountaining up to 600 m high. The foun tains dis charged
from what ap peared to be two closely spaced sources
within the de pres sion, of ten mak ing a V-shape.

Lava spilled over the vent’s rim in at least three lo ca -
tions (fig ure 18), feed ing three nar row branches of lava that 
ran E and co alesced, be fore spread ing down the steep W
slope of the Valle del Bove. A fourth lava flow started from 
an area ~ 150 m NE of the ac tive vent, where foun tain-fed
spat ter rap idly ac cu mu lated and ul ti mately be gan to flow.
This flow joined the main lava flow to ward the Valle del
Bove at about 2,500 m elevation.

The No vem ber lava flowed mostly on top of, or im me -
di ately ad ja cent to, the lava emit ted dur ing the erup tion of
early Sep tem ber 2007 (fig ure 18). At the base of the Valle
del Bove slope, the No vem ber erup tion’s lava fanned out to 
form sev eral mi nor lobes, the lon gest of which ad vanced to
1,670 m el e va tion, 4.2 km from the vent (fig ure 19; Burton
and Neri, 2007).

The ex plo sive ac tiv ity fed a dense tephra plume. It blew
NE and caused ash and lapilli falls as far as 80 km away in
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Fig ure 17. An other very pow er ful blast oc curs at around 0300 on 24
No vem ber 2007. In can des cent blocks reach the lower west ern flanks of
the is land. Cour tesy Tom Pfeif fer of Vol cano Dis cov ery.

Fig ure 16. On the eve ning of 21 No vem ber 2007, a pow er ful blast throws
bombs and blocks all over the old cone of Anak Krakatau. Cour tesy Tom
Pfeif fer of Vol cano Dis cov ery.



south ern Calabria, (Andronico and Cristaldi, 2007). At Pi -
ano Provenzana (~ 6.5 km NNE of the sum mit), the de posit
was about 3 cm thick. Coarse scoriae, up to 5 cm across, fell 
~ 10 km NNE from the SEC (in Linguaglossa) dur ing the
first hour of the erup tion. Dur ing the fol low ing hours, finer
ash fell in ar eas ad ja cent Etna and to the W.

Shortly af ter 0300 on 24 No vem ber, the erup tive ac tiv -
ity and vol ca nic tremor am pli tude be gan to di min ish grad u -
ally, and dur ing the next 20 min the foun tain height
dropped from ~ 600 m to un der 200 m. Sub se quently, the
fountaining gave way to a se ries of pow er ful ex plo sions,
which show ered the en tire SEC cone with me ter-sized
bombs. The last of these ex plo sions oc curred at 0338, and
for an other 45 min af ter this, only mi nor ex plo sive ejections 
occurred from the vent.

Dur ing the fol low ing hours, ma te rial con tin ued to crum -
ble and col lapse on the steep slopes around the vent, ex pos -
ing in can des cent rock in count less spots. By 0600, the
tremor am pli tude had dropped to back ground lev els, and no 
fur ther erup tive ac tiv ity was noted at the vent.

For sev eral days af ter the erup tion, grav i ta tional in sta -
bil ity of the new pyroclastic de posit, which had ac cu mu -
lated to thick nesses of sev eral tens of me ters, es pe cially on
the N side of the vent, caused oc ca sional slides of ma te rial,
ex pos ing the still-in can des cent in te rior of the de posit. A
par tic u larly large col lapse from the over hang ing W rim of
the vent at 1713 on 27 No vem ber may have been ac com pa -
nied by mi nor ex plo sive ac tiv ity, with in can des cent ma te -
rial roll ing to the base of the SEC cone (Calvari, 2007).

Ash emis sions from the same vent oc curred on 10 Jan u -
ary 2008 and again on 1-3 Feb ru ary (fig ure 20). In
mid-Feb ru ary such emis sions be came more fre quent; some
pro duced plumes sev eral hun dreds of meters high.

Ref er ences: Andronico, D. and Cristaldi, A., 2007, Il
parossismo del 23-24 novembre 2007 al Cratere di SE:
caratteristiche del deposito di caduta. Re port pub lished

on-l ine at :  ht tp : / /www.ct . ingv. i t /Re  port /
RPTVETCEN20071123.pdf

Bur ton,  M. and Neri ,  M.,  2007,  Stato at tuale e
osservazione dell’Etna 25 novembre 2007. Re port pub -
l ished  on-l ine at :  ht tp : / /www.ct . ingv. i t /Re  port /
WKRVGREP20071125.pdf

Calvari, S., 2007, Rapporto sull’attività dell’Etna del 27 
novembre 2007. Re port pub lished on-line at: http://www.
ct.ingv.it/Re port/WKRVGREP20071127.pdf

Geo logic Sum mary. Mount Etna, tow er ing above
Catania, Sic ily’s sec ond larg est city, has one of the world’s

lon gest doc u mented re cords of
his tor i cal vol ca nism, dat ing back
to 1500 BC. His tor i cal lava flows
of ba saltic com po si tion cover
much of the sur face of this mas -
sive vol cano, whose ed i fice is the
high est and most vo lu mi nous in
I t  a ly.  The Mongibel lo
stratovolcano, trun cated by sev -
eral small cal de ras, was con -
structed dur ing the late Pleis to -
cene and Ho lo cene over an older
shield vol cano. The most prom i -
nent mor pho log i cal fea ture of
Etna is the Valle del Bove, a 5 x
10 km horse shoe-shaped cal dera
open to the E. Two styles of erup -
tive ac tiv ity typ i cally oc cur at
Etna. Per sis tent ex plo sive erup -
tions, some times with mi nor lava
emis sions, take place from one or
more of the three prom i nent sum -
mit crat ers, the Cen tral Crater, NE 
Crater, and SE Crater (the lat ter
formed in 1978). Flank vents, typ -
i cally with higher ef fu sion rates,
are less fre quently ac tive and
orig i nate from fis sures that open
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Fig ure 18. Pre lim i nary map of the lava flows emit ted dur ing Et na’s lava-fountaining ep i sodes of and 4-5
Sep tem ber 2007 and 23-24 No vem ber 2007. Both sets of flows dis charged from the ac tive vent on the E flanks of
South east Crater (SEC). Cour tesy of INGV-Catania.

Fig ure 19. Ae rial view, taken on 25 No vem ber 2007 from a he li cop ter of
the Ital ian Civil De fence, of the lava flows erupted at Etna dur ing 23-24
No vem ber 2007. View is from SE across the Valle del Bove (fore ground).
From Bur ton and Neri (2007), cour tesy of INGV-Catania.



pro gres sively down ward from near the sum mit (usu ally ac -
com pa nied by Strombolian erup tions at the up per end).
Cin der cones are com monly con structed over the vents of
lower-flank lava flows. Lava flows ex tend to the foot of the
volcano on all sides and have reached the sea over a broad
area on the SE flank.

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

Shiveluch

Kamchatka Pen in sula, Rus sia
56.653°N, 161.360°E; sum mit elev. 3,283 m

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

Shiveluch (also spelled Sheveluch), the scene of
lava-dome growth, is one of the most ac tive vol ca noes on
Kamchatka. It was last re ported here dis cuss ing events
through early April 2007 (BGVN 32:03). The fol low ing re -
port cov er ing the in ter val early April-De cem ber 2007 came 
from mul ti ple sources.

Shiveluch’s erup tions are of an ex plo sive na ture and the 
vol cano has been in a state of height ened ac tiv ity since 5
De cem ber 2006. Vig or ous ac tiv ity con tin ued to the time of
this re port (March 2008). Small lava-dome col lapse events
pro duced ash plumes and short block-and-ash flows, which
in turn gen er ated mudflows when snow was pres ent. This
ac tiv ity was re corded in shal low vol ca nic earth quakes and
tremor and a large, ever-pres ent ther mal anomaly on
satellite imagery.

The Level of Con cern Color Code re mained at Or ange
through out this re port pe riod (early April through De cem -
ber 2007). The Kamchatka Branch of the Geo phys i cal Ser -
vice of the Rus sian Acad emy of Sci ences (KB GS RAS) is
mon i tor ing the vol cano and be lieves that it poses lit tle dan -
ger for nearby pop u lated localities.

Dur ing April 2007 growth of the lava dome con tin ued,
and hot lava ex truded at the top of the dome. Hot av a -
lanches from the top of the dome oc curred daily. Ash and
ash-and-steam plumes rose to al ti tudes of ~ 4.6-6.5 km.
Some plumes were seen on sat el lite im ag ery drift ing E, SE,
and S. Ac cord ing to sat el lite data, ash plumes ex tended
~ 60 km on 28-29 April, mainly to the S and SW, and ~ 50
km to the E on 5 and 7 May. Dur ing 27-28 May, plumes
were seen on sat el lite imagery drifting SW.

A large ther mal anom aly was conspicious dur ing the
last week of April 2007, and hot av a lanches orig i nat ing
from the dome were noted on 30 April, 4 May, and 6-7
May. Gas-steam emis sions oc curred re peat edly. On 7 May
a mud flow trav eled down Shiveluch’s slope, reach ing ~ 20
km be yond the lava dome and block ing ~ 30 m of a road,
iso lat ing the dis trict cen ter Ust-Kamchatsk on the E of the
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Fig ure 20. Ash plume ris ing about 1 km high above the ac tive vent on the
east ern slope of Et na’s South east Crater cone, on the morn ing of 10
Jan u ary 2008. View is from Trecastagni, ~ 16 km SSE of the ac tive vent.
Cour tesy of INGV-Catania.

Fig ure 21. The dome at Shiveluch as seen from the SW at two points in
time, July 2006 and July 2007. The dome grew to sub stan tially fill the
ac tive crater. The most ac tive lava dome growth took place along in the
dome’s E sec tor. Photo by Natasha Gorbach (from Gorbach, 2007).

Fig ure 22. The lava dome of Shiveluch vol cano as seen from the SW on 11 
July 2007. The dark dome con trasts with glow ing zones where hot
av a lanches de scended. Photo by Y. Demyanchuk.



pen in sula. There were no ve hi cles on this por tion of the
road when the mud flow de scended, and no ca su al ties oc -
curred. Fig ure 21 con trasts the dome in 2006 and 2007.

Dur ing July, gas-steam plumes fre quently reached 4.
0-6.1 km al ti tude. Ash was not al ways iden ti fied on sat el lite 
im ag ery be cause clouds ob scured vis i bil ity; how ever, on 16 
July sat el lite im ag ery de tected gas-steam and ash plumes
that ex tended for about 7-40 km to the S and SW of the vol -
cano. Seis mic data sug gested that gas-and-ash emis sions
were con cur rent with hot av a lanches (fig ure 22).

On 25 Sep tem ber 2007, video ob ser va tions in di cated
ash plumes ris ing to 6 km al ti tude and drift ing E. Ac cord ing 
to video for 27 Sep tem ber and 2 Oc to ber 2007, gas-steam
plumes rose up to 4.5 and 3.5 km al ti tude, re spec tively.
Weak fumarolic ac tiv ity was noted on both 1 and 8 Oc to -
ber. KB GS RAS noted that there was no sig nif i cant vari a -
tion in the pre vi ous on go ing ac tiv ity through De cem ber
2007 that might in di cate any im pend ing ac tiv ity of greater
sig nif i cance. Fre quent MODIS thermal alerts continued
throughout 2007 into 2008.

Ref er ence: Gorbach, N., 31 July 2007, Bul le tin of ac -
tiv ity at Sheveluch vol cano, is sued 31 July 2007 [ti tle ap -
prox i mate (trans lated from Rus sian); avail able in Rus sian at 
URL: http://www.kscnet.ru/ivs/vol ca noes/in form_mes -
sages/2007/Sheveluch_072007/Sheveluch_072007.html).

Geo logic Sum mary. The high, iso lated mas sif of
Shiveluch vol cano (also spelled Sheveluch) rises above the
low lands NNE of the Kliuchevskaya vol cano group. The
1,300 cu km Shiveluch is one of Kamchatka’s larg est and
most ac tive vol ca nic struc tures. The sum mit of roughly
65,000-year-old Stary (Old) Shiveluch is trun cated by a
broad 9-km-wide late-Pleis to cene cal dera col lapse scar
open to the south. Many lava domes dot its outer flanks.
The Molodoy (Young) Shiveluch lava dome com plex was
con structed dur ing the Ho lo cene within the large horse -
shoe-shaped cal dera; Ho lo cene lava dome ex tru sion also
took place on the flanks of Stary (Old) Shiveluch. At least
60 large erup tions of Shiveluch have oc curred dur ing the
Ho lo cene, mak ing it the most vig or ous andesitic vol cano of 
the Kuril-Kamchatka arc. Wide spread tephra lay ers from
these erup tions have pro vided valu able time mark ers for
dat ing vol ca nic events in Kamchatka. Fre quent col lapses of 
dome com plexes, most re cently in 1964, have pro duced de -
bris av a lanches whose de pos its cover much of the floor of
the breached caldera.

In for ma tion Con tacts: Yuri Demyanchuk, Natasha
Gorbsch, and the Kamchatka Vol ca nic Erup tions Re sponse
Team (KVERT), In sti tute of Vol ca nol ogy and Seis mol ogy,
Far East Di vi sion, Rus sian Acad emy of Sci ences, Piip Ave. 
9, Petropavlovsk-Kamchatsky, 683006, Rus sia (Email:
kvert@kscnet.ru, URL: http://www.kscnet.ru/ivs/);
Kamchatka Branch of the Geo phys i cal Ser vice of the Rus -
sian Acad emy of Sci ences (KB GS RAS), Rus sia (Email:
ssl@emsd.iks.ru; URL: http://wwwsat.emsd.ru/alarm.
html#VOL CA NIC); 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, 99508-4667, USA (Email:
tlmurray@usgs.gov; URL: http://www.avo.alaska.edu/),
Geo phys i cal In sti tute, Uni ver sity of Alaska, P.O. Box
757320, Fair banks, 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 99709, USA (Email: cnye@giseis.alaska.edu).

Heard

South ern In dian Ocean
53.106°S, 73.513°E; sum mit elev. 2,745 m

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

Due to its iso lated lo ca tion in the S In dian Ocean on the
Kerguelen Pla teau, Heard Is land is rarely vis ited, and sat el -
lite im ag ery pro vides the only reg u lar in for ma tion on erup -
tive ac tiv ity. The Hawai’i In sti tute of Geo phys ics and Plan -
e tol ogy (HIGP) Ther mal Alerts Sys tem MODVOLC
pro vides an anal y sis of MODIS (Mod er ate Res o lu tion Im -
ag ing Spectroradiometer) sat el lite ther mal anom aly data,
with 1-2 daily ob ser va tions. That sys tem re mains the best
source of ev i dence at iso lated, gla cier-cov ered vol canoes
like Heard, though it is dif fi cult to de ter mine how of ten
meteorological clouds may obscure thermal anomalies.

The last re port sum ma rized ac tiv ity be gin ning in March
2000 (BGVN 32:06), de scrib ing three erup tive ep i sodes
(based on ther mal anom a lies).  The last ther mal anom aly
men tioned was on 6 April 2007.

As seen on ta ble 3, the MODVOLC sys tem re corded the 
next ther mal anom aly on 24 July 2007.  For the rest of
2007, there were anom a lies re corded on two days in Au gust 
and two days in No vem ber.  Dur ing 2008 as late as 2
March, anom a lies oc curred in Feb ru ary and March.

Geo logic Sum mary. Heard Is land on the Kerguelen Pla -
teau in the south ern In dian Ocean con sists pri mar ily of the
emer gent por tion of two vol ca nic struc tures. The large gla -
cier-cov ered com pos ite ba saltic-to-trachytic cone of Big
Ben com prises most of the is land, and the smaller Mt.
Dixon vol cano lies at the NW tip of the is land across a nar -
row isth mus. Lit tle is known about the struc ture of Big Ben
vol cano be cause of its ex ten sive ice cover. The his tor i cally
ac tive Maw son Peak forms the is land’s 2,745-m high point
and lies within a 5-6 km wide cal dera breached to the SW
side of Big Ben. Small satellitic sco ria cones are mostly lo -
cated on the north ern coast. Sev eral subglacial erup tions
have been re ported in his tor i cal time at this iso lated vol -
cano, but ob ser va tions are in fre quent and additional
activity may have occurred.

In for ma tion Con tacts: Hawai’i In sti tute of Geo phys ics
and Plan e tol ogy (HIGP) Ther mal Alerts Sys tem, School of
Ocean and Earth Sci ence and Tech nol ogy (SOEST), Univ.
of Hawai’i, 2525 Cor rea Road, Ho no lulu, HI 96822, USA
(URL: http://hotspot.higp.hawaii.edu/).
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Date Time (UTC) Pix els Sat el lite

24 Jul 2007 1750 1 Aqua

12 Aug 2007 1820 1 Terra

30 Aug 2007 1955 1 Aqua

11 Nov 2007 1800 1 Terra

11 Nov 2007 1945 2 Aqua

22 Feb 2008 1955 3 Aqua

02 Mar 2008 1950 1 Aqua

Ta ble 3. Ther mal anom a lies mea sured by MODIS/MODVOLC over
Heard Is land dur ing 7 April 2007 through 2 March 2008. Cour tesy of
HIGP Ther mal Anom a lies Team.


