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Chaitén

South ern Chile
42.833°S, 72.646°W; sum mit elev. 1,122 m

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

Our pre vi ous re port dis cussed how Chaitén ended
~ 9,400 years of quiescence when it be gan erupt ing on the
morn ing of 2 May 2008 (BGVN 33:04). This re port dis -
cusses events through 30 May, in par tic u lar, summarizing
re ports (“Noticias”) is sued by Servicio Nacional de
Geología y Minería (SERNAGEOMIN). News and other
re ports have var i  ously stated 8,000-12,000 peo ple
evac u ated.

Im pacts of ashfall in Ar gen tina also spurred a lo cal gov -
ern ment re port (Anonymous, 2008) not ing that the Ar gen -
tine Atomic En ergy Com mis sion an a lyzed tephra (pum ice
and ash) from ashfalls in Ar gen tina. Re sults es tab lished the
tephra as a low-sil ica rhy o lite (ta ble 1).

News re ports dur ing May (and later) stated that ash in
and over Ar gen tina closed air ports. Many flights were also
cancelled.

Chaitén vol cano is in southern Chile, at the S end of
Patagonia’s Lakes dis trict (fig ure 1). The evac u ated town
of Chaitén (fig ure 2) served as the pro vin cial cap i tal of
Palena. The town was home to about 4,000 peo ple, but
lahars have bur ied at least por tions of it. That town was also 
the main jump ing-off point for Pumalin Park, a new na ture
sanc tu ary funded by phi lan thro pist Douglas Tompkins.

To the W of Chaitén town lies both the large (190 km
long) Chiloé is land and the much smaller Talcán is land.
Talcán is land sits ~ 30 km from the town of Chaitén; it
served as a stag ing area for mon i tor ing ef forts. Many of the
larger rivers along the coast in the re gion reach the sea at
fjords, and Chaitén town sits at the head of a fjord of the
same name.

Syn op sis of key events. Events dur ing May in cluded the 
month-long per sis tence of ash
plumes; im pres sive elec tri cal dis -
charges co in ci dent with some ash
plumes; an ash blan ket span ning
cross-con ti nent; some vari able
(and dif  f i  cul t  to  fore cast )
plume-dis persal pat terns; small
pyroclastic flows on mul ti ple
days; and lahars that pro gres -
s ively en gulfed the  town of
Chaitén.

Some other high lights in clude
the fol low ing. By 6 May, two ex -
plo sion crat ers on the dome’s N
flank had united to form one large 
crater. By 21 May, ae rial view ers
saw a new dome had ex truded in
the N-cen tral sec tor of the older
rhy o lite dome (fig ure 3). That
new dome con tin ued to grow
through May, sprout ing on the
older dome,  and la ter  in  the
month, form ing a large tephra
cone. On 24 May, ob serv ers saw a 
vig or ous erup tion vent ing from
an ex plo sion crater on the old
dome. They also noted that the
new dome had grown taller than
the old one. On 26 May, re ports
de clared that the erup tion had en -
tered a  less  en er  get ic  phase
(subplinean) with ash plumes ris -
ing 3-5 km in al ti tude.
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Oxide Range (wt. %)

SiO2 71.80-73.30

Al2O3 13.50-14.35

To tal Fe as Fe2O3 1.43-1.85

CaO 1.00-2.50

MgO 0.30-0.60

Na2O 4.40-4.60

K2O 3.15-3.30

MnO 0.04

To tal 99.33-99.92

Ta ble 1. Ma jor el e ment anal y ses (ranges for four sam ples) from Chaitén’s
ash. The sam ples were all from Ar gen tina, at or near the set tle ments of
Corovado (120 km SE of the vol cano), Trevelin and Esquel (~ 100 km E),
and Epuyén (~ 120 km NE). The val ues pre sented are weight per cent
(with total Fe shown as Fe2O3). In general, low sil ica rhyolites are
typ i cally about 69-74% SiO2; high-sil ica rhyolites, about 75-84%SiO2.
Val ues here were mea sured by Laboratorio de Geoquímica de la Comisión 
Nacional de Energía Atómica, Re gional Cuyo (un named, 2008).

Fig ure 1. Map show ing Chaitén vol cano and other South ern Vol ca nic Zone vol ca noes in Chile. The large is land to 
the west is Chiloé Is land. The pas sage at the N end of Chiloé is land is called the Chacao strait; and the body of
wa ter it leads to is the Ancud gulf; far ther S it be comes the Corcovado gulf. The city of Puerto Montt and ma jor
roads  em pha size that the town of Chaitén lacks road ac cess to the N. The town has an air port, but most res i dents
evac u ated by boat. Cour tesy of Google Earth.



SERNAGEOMIN be gan to au thor re ports on Chaitén
start ing the day the erup tion be gan (2 May 2008, BGVN
32:04). Ten re ports dis cussed May events. In ad di tion, al -
though lit tle dis cussed in this re port, the ad vent of dig i tal
and internet tech nol ogy en abled erup tion ob serv ers to share 
un prec e dented num bers of pho to graphs and vid eos. Sat el -
lite data on the erup tion was also im pres sive (eg., NASA’s
Earth Ob ser va tory website fea tured 14 re ports on Chaitén’s 
May im pacts).

Ac tiv ity dur ing 4-31 May. Amid re ports of tall plumes
on 3-6 May (BGVN 33:04), An des del Sur (OVDAS) of
SERNAGEOMIN in stalled three non-telemetered seis mic
sta tions around the vol cano. These sta tions were later
moved to more ac ces si ble places to en able more fre quent
data in spec tion. Im proved seis mic sta tions were in stalled
later in the month (see be low).

The 5 May erup tive vigor is partly re vealed by an as tro -
naut photo (NASA-ISS, 2008). Taken from a height of 344
km, it showed a plume punch ing through weather clouds
and man i fest ing pow er ful ver ti cal trans port. It also high -
lights how weather clouds then would have thwarted
ground ob serv ers from see ing, and thus as sess ing, the
height of the plume top in those con di tions.

Sat el lite im ag ery ac quired on 5 May and dis cussed by
NASA’s Earth Ob ser va tory website that day re vealed the
Chaitén plume and a fresh blan ket of ash. The ash blan ket
stretched from the high An des to the At lan tic coast, and the
ash plume con tin ued E be yond it. Ar eas of the land sur face
along the An des and to the Pa cific were ob scured by
weather clouds.

The 6 May re port noted that the erup tion in ten si fied at
0820 that day, lead ing to vig or ous ex plo sions of rhyth mic
char ac ter and high sus tained en ergy. An ash col umn rose to
~ 30 km al ti tude. At this point in time, the col umn was taller 
and wider than those seen in the ear lier, ini tial erup tive
phase. 

A he li cop ter flight at 1000 on the 6th in di cated that two
ex plo sion crat ers on the dome’s N flank had united to form
one crater ~ 800 m in di am e ter. The col umn height had de -
creased. Con sis tent with mo bile ash on the ground, the
amount of ash in rivers in the re gion had in creased.

Af ter large ex plo sions on 6 and 7 May, earth quakes oc -
curred that were thought to de note mov ing fluid as so ci ated
with a magma cham ber be neath the vol cano. Hypocenter
cal cu la tions sug gested the magma cham ber was at less than
5 km depth. The am bi ent seis mic ity near the vol cano
around that time was ~ 35 vol cano-tec tonic earth quakes per 
day.

Dur ing 8 May, de spite frequent low-hang ing clouds,
view ers glimpsed ar eas E of Chaitén. Along a N-trending
val ley there, thin gray spi rals of cloud de scended into the
Rayas river, and ul ti mately the Rayas it self also be gan to
emit clouds. SERNAGEOMIN’s 9 May re port ex plained
these phe nom ena as the re sult of small pyroclastic flows in -
ferred to have heated the river wa ters, thus yield ing va por
that sub se quently con densed to form the spi rals of cloud.

The at mo sphere, which on 8 May was cloudy dur ing the 
hours 0715 to 1515, cleared some what dur ing 1500-1630.
At 1600 view ers saw both the vol cano and a NE-blow ing
mush room-shaped cloud that reached 14 km al ti tude. Pho -
to graphic ev i dence (not in cluded) showed that to the W
side of the col umn there ap peared a smaller cloud that
looked denser and me dium to dark gray. That smaller cloud 
was thought to have been as so ci ated with a new vent lo -
cated at the foot of the dome’s W side.

At 1300 on 12 May ob serv ers on Talcán is land saw the
up per por tion of an ash col umn, which rose to 8.0 km al ti -
tude. He li cop ter flights found strong SW winds aloft, blow -
ing 80-100 km/hour to the NE. De spite the wind, dur ing the 
flight about four ex plo sions rose to sim i lar (8 km) al ti tudes, 
thus sus tain ing the plume.

Ae rial in spec tion of the cal dera and dome at 1430 on 12
May re vealed that small pyroclastic flows had burned mul -
ti ple hect ares of na tive for est in the head wa ters of the Rayas 
river on the cal dera’s N flank and as far as the Aus tral high -
way. Sim i lar pro cesses had also dev as tated veg e ta tion both
ev ery where within the cal dera and on parts of the outer NE
flanks. A wide, ver ti cally ori ented ash col umn orig i nated
from a vent ex tend ing from a crater on the older dome’s N
flank to its sum mit.

A photo of the cal dera pro vided in the 13 May re port
showed a pow er ful bil low ing erup tion. In can des cent ar eas
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Fig ure 3. The dome-filled cal dera of Chaitén vol cano is seen in an ae rial
view from the S taken prior to the 2008 erup tion. The el lip ti cal 2.5 x 4 km
wide sum mit cal dera was formed dur ing an erup tion about 9,400 years
ago. A rhyolitic, 962-m-high ob sid ian lava dome oc cu pies much of the
cal dera floor. Photo by Eric Manríquez T. (Instituto Geográfico Militar).

Fig ure 2. A pre-erup tion pho to graph taken in 2003 look ing down ward and 
ap prox i mately SW from the In ter na tional Space Sta tion. Chaitén vol cano
sits in the lower right, with the larger snow-cov ered Minchinmavida at
lower left. The Blanco river leads from the 3-km-di am e ter cal dera
to wards the sea and passes through the town of Chaitén (top right), 10 km
from the vol cano. Photo ISS006E42130; cour tesy of NASA.



spread along the dome’s up per SE side, and a blan ket of
fresh fragmental de pos its cov ered much of the up per dome.

On 12 May a he li cop ter crew found Chaitén town
flooded by lahars trav el ing down the Blanco river. Based
on the two pho tos in the re port, the lahars at that point had
cov ered roughly the lower half of sin gle-story struc tures
clos est to the river and as far back as per haps 3-5 build ings
from those clos est to the river’s for mer mar gin. Some
build ings clos est the river were dis lodged, a few had only
their up per most walls and roofs ex posed. Significant por -
tions of the town far ther from the river still stood above the
level of in un da tion.

Sub se quent to 12 May, the river rose yet far ther, and
lahars took out a bridge. The lahars stretched ~ 200 m far -
ther into the town reach ing ~ 40 homes and nu mer ous ve hi -
cles. Scenes of the town of Chaitén be came the sub ject of
many news re ports and some vid eos posted on the web.

NASA’s Earth Ob ser va tory posted an im age ac quired
on 12 May (fig ure 4). Ash was again vis i ble across the en -
tire con ti nent, spread ing in a band trending ENE of the vol -
cano. The ash is more vis i ble in this im age as the plume is
blow ing well S of the ash blan ket.

The 16 May re port noted that the erup tion was clearly
plinean in na ture and the source of con tin u ous plumes. But,
in the past two days, the plumes had not risen above 5 km
al ti tude. Seis mic ity dur ing 14-16 May in cluded swarms of
hy brid earth quakes.

At 0730 on 15 May ob serv ers saw the up per part of an
ash plume reach 4 km al ti tude. The plume was swept NE in
140 km/hr winds. That day, a he li cop ter took ob serv ers
over  the  town of  Chai tén and the Am a r i l lo  and
Michinmahuida rivers. Wide ar eas of the re gion were cov -
ered by white tephra. Lahars con tin ued, ap par ent both to
Chaitén’s S and along the Blanco river to the coast. Lahars
cov ered the Chaitén air field and in vaded the dock ar eas, as
well as its main plaza, swamp ing gov ern ment build ings.
The lahars con tin ued ris ing as the river bed and flood plains 
filled with sed i ments. Dis col ored wa ter was seen widely
(in clud ing N of Chaitén town in Pumalín bay,). Some elon -
gate pum ice rafts were float ing in the Corcovado gulf.

In re sponse to the cri sis at Chaitén, dur ing mid-May, the 
United States gave Chile sev eral ra dio-telemetered seis mic

sta tions. Three mem bers of the US Geo log i cal Sur vey
(USGS) also joined SERNAGEOMIN and other agen cies
in Chile to in stall two sta tions. The vis it ing team, there dur -
ing mid-May to early June, also dis cussed in stru ment op er -
a tions, main te nance, and data in ter pre ta tion.

The di a gram in fig ure 5 in di cates the key com po nents of 
the por ta ble seis mic sta tion ini tially used (with out te lem e -
try) and the new seis mic sta tions in stalled (with dig i tal in -
stru men ta tion, te lem e try, and link age to the Internet). Both
of the new seis mic sta tions were in stalled on the main land,
broad cast ing to a site on Chiloé is land. Pho to graphs of the
area were taken dur ing field work (fig ures 6-8).

At mid day on 15 May, the au thors de scribed a cold
wind that car ried fine ash W. Ash fell on the ship Aquiles
and on Talcán is land, reach ing 0.5-1.0 mm thick. In the
same time frame, ash fell at the Blanco and Rayas rivers at
least as far W as the Chaitén fjord’s mouth.

Fa vor able weather, in clud ing strong wind, en abled sci -
en tists to as sess the cal dera on 21 May (fig ure 9). They
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Fig ure 5. Di a grams com par ing seis mic sta tions and re lated com po nents.
At Chaitén, the por ta ble sta tions were re placed by telemetered seis mic
sta tions dur ing mid-May 2008. The A/D con verter changes continuouos
(An a log) sig nals to a stream of dis crete (Dig i tal) num bers.  A "wideband"
(broad band) seis mic sen sor can de tect ground mo tions over wide 
fre quency ranges com pared to the nar rower ranges typ i cal of older
in stru ments.  These in stru ments also have a more uni form re sponse across 
these var ied fre quen cies, eas ing data in ter pre ta tion. Cour tesy of
SERNAGEOMIN (from their 20 May re port).

Fig ure 4. Chaitén’s plume crosses the bot tom of this Terra sat el lite im age
from 12 May 2008, be com ing more dif fuse before reach ing the At lan tic
coast. The ashfall blan ket in an E-W cross-con ti nent band. Cour tesy of
NASA Earth Ob ser va tory by Jeff Schmaltz and Michon Scott (their 12
May re port).

Fig ure 6. Chaitén erup tion plume seen look ing E across the gulf on 19
May 2008. The snow-cov ered flanks of Michimahuida vol cano ap pear in
the back ground. Cour tesy of J.N. Marso (USGS).



found a new dome had emerged, al ready of sig nif i cant size.
It ex truded from an area in the old dome. The erup tion at
the time was vig or ous, though marked by spo radic
ex plo sions.

An over flight on 24 May re vealed the new dome had
slightly higher el e va tion than the old dome. Air borne ob -
serv ers saw the cone’s 200-m-di am e ter crater vig or ously
ex pel ling gas and ash. This vent was on the higher parts of
the old dome in an area just to the S of the ac tive dome.

The erup tion, al though un ceas ing, was de scribed in the
26 May re port as hav ing de creased to subplinean. It re -
mained in this lower en ergy state thr ough at least month’s
end. On 25 May, ash col umns reached ~ 3.5 km in al ti tude,
with oc ca sional ex plo sions prompt ing plumes up to 5 km.
Plumes of ten blew NE.

The 22 May re port men tioned a swarm of hy brid earth -
quakes, in this case with con sid er able 3 Hz con tent. Vol -
cano-tec tonic earth quakes di min ished pro gres sively dur ing
22-26 May, both in num ber and mag ni tude. These ac com -
pa nied a re duc tion in vol ca nism. 

A sub stan tial tephra cone had de vel oped on top of the
new and old domes by 26 May (fig ure 10). The new dome,
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Fig ure 7. Na tive for est de stroyed by pyroclastic surges on the flanks of
Chaitén dur ing mid-May to early June 2008. Note the singed band lo cated
be tween the zone of to tal de struc tion (bottom) and un af fected for est (top). 
A road is vis i ble across much of the photo. Photo by A.B. Lock hart,
USGS.

Fig ure 8. (top) Town of Chaitén over run by lahars dur ing mid-May to
early June 2008. Lahars had be gan to ac cu mu late as a delta at the river
mouth. Ow ing to sed i men ta tion, the river (seen in back ground) had
changed course and was then flow ing through the town. The air port is on
photo’s right side be tween the town and the steep hill in back ground.
(bottom) This closer view il lus trates vari able amounts of lahar dam age
af fect ing Chaitén town. This town was com pletely evac u ated within
sev eral days of the erup tion’s on set. Photos by A.B. Lock hart, USGS.

Fig ure 9. (top) An an no tated photo from a he li cop ter on 21 May 2008
look ing S into the erupt ing Chaitén cal dera doc u menting the emer gence
of a new dome on the N side of the old one. The old dome (dark color,
lower right) emit ted a white plume; the new one (pale rose in col ored
ver sions of this photo, cen ter) emit ted a pale rose plume. Small
block-and-ash flows de scended the new dome’s N side. The dark ma te rial
in the back ground is the far (S) cal dera wall. The vent ing ash col umn
de liv ered con sid er able ashfall down wind. (bot tom) A sche matic (plan
view) of the cal dera seen that day (com posed 23 May 2008 by H.
Moreno). Both cour tesy of SERNAGEOMIN.



pink in color, was still pres ent but lay di rectly be hind the
col lar of tephra com pos ing the new tephra cone. A sum mit
crater vented plumes of dif fer ent color. Although a dome
had emerged, vig or ous ash plume emis sion continued.

A 26 May Terra im age showed some ar eas of ashfall,
but also sev eral un usual fea tures at trib uted to the erup tion.
These were de scribed in the 26 May Earth Ob ser va tory re -
port. First, rivers and lakes around the vol cano were a dis -
tinct blue-green color, and this dis col or ation per sisted into
the Corcovado gulf, pre sum ably from the wa ters’ high sus -
pended loads. 

Sec ond, al though views of ridges (top o graphic highs)
were clear and un ob structed in the im age, a den dritic pat -
tern of clouds, fog or mist hugged the val leys (top o graphic
lows) for at least 200-300 km N and NE of the vol cano.
These white, opaque clouds orig i nated from Chaitén.

On 28 May the ash col umn rose to 3.5-4 km al ti tude,
blow ing N to NW. It af fected lo cal i ties hun dreds of ki lo me -
ters away. Chil ean air ports closed in Puerto Montt, Osorno,
Valdivia, and as far as 300 km N in Temuco. Lower al ti tude 
winds blew ash far ther W, af fect ing coastal ar eas be tween
the town of Chaitén and Chumildén, in clud ing Talcán is -
land. In these ar eas, sus pended ash ap peared as a dense
mist, ground ing air craft, in clud ing those used for vol;cano
inspections.

Dur ing the last few days May, the num ber and mag ni -
tude of vol cano-tec tonic earth quakes di min ished, and both
low-fre quency and hy brid earth quakes were absent. These
changes co in cided with a drop in the al ti tudes of erup tion
col umns over the course of about a week.

Ref er ence. Anonymous, 2008, Análisis químicos
realizados en la contingencia del Volcán Chaitén:
Municpalidad de Lago Puelo, 4 p. Ac cessed July 2008
(URL: http://www.lagopuelo.gov.ar/ex tras/riesgos/
Analisis_quimicos_realizados_contingencia_Volcan_Chait
en[1].pdf).

Naranjo, J.A., and Stern, C.R., 2004, Ho lo cene
tephrochronology of the south ern most part (42°30’-45°S)
of the An dean South ern Vol ca nic Zone: Revista Geológica
de Chile, v. 31, no. 2, p. 225-240.

NASA-ISS, 2008, As tro naut photo from the In ter na -
tional Space Sta tion taken at 2027 on 5 May 2008 UTC.
(Frame 6214, Mis sion ISS 017; file name, ISS017-E-6214.
JPG).  Im age Sci  ence and Anal  y  s is  Lab o ra  tory,
NASA-John son Space Cen ter (URL: http://eol.jsc.nasa.
g o v / s c r i p t s / s s e o p / p h o t o . p l ? m i s  -
sion=ISS017&roll=E&frame=6214>

Geo logic Sum mary. Chaitén is a small, gla cier-free cal -
dera with a Ho lo cene lava dome lo cated 10 km NE of the
town of  Chai tén on the  Gulf  of  Corcovado. A
pyroclastic-surge and pum ice layer that was con sid ered to
orig i nate from the erup tion that formed the el lip ti cal 2.5 x 4 
km wide sum mit cal dera was dated at about 9400 years ago. 
A rhyolitic, 962-m-high ob sid ian lava dome oc cu pies much 
of the cal dera floor. Ob sid ian cob bles from this dome found 
in the Blanco River are the source of pre his tor i cal ar ti facts
from ar chae o log i cal sites along the Pa cific coast as far as
400 km away from the vol cano to the N and S. The cal dera
is breached on the SW side by a river that drains to the bay
of Chaitén, and the high point on its south ern rim reaches
1,122 m. Two small lakes oc cupy the cal dera floor on the
W and N sides of the lava dome.

In for ma tion Con tacts: Servicio Nacional de Geología
y Minería (SERNAGEOMIN), Avda Sta María No 0104,
San ti ago, Chile (URL: http://www.sernageomin.cl/);
Oficina Nacional de Emergencia - Ministerio del In te rior
(ONEMI), Beaucheff 1637 / 1671, San ti ago, Chile (URL:
http : / /www.onemi.cl / ) ;  José  An to  nio  Naranjo ,
Departamento de Geología Aplicada, NASA Earth Ob ser -
va tory (URL: http://earthobservatory.nasa.gov/); John
Pallaster, Andy B. Lock hart, Jeff N. Marso, and John
Ewert, US Geo log i cal Sur vey (USGS), Vol cano Di sas ter
As sis tance Pro gram (VDAP), 1300 SE Car di nal Court,
Bldg. 10, Suite 100, Van cou ver, WA 98683; Im age Sci ence 
and Anal y sis Lab o ra tory, NASA-John son Space Cen ter, 
The Gate way to As tro naut Pho tog ra phy of Earth (URL:
http://eol.jsc.nasa.gov/).

Cerro Azul

Isabela Is land, Ec ua dor
0.92°S, 91.408°W; sum mit elev. 1,640 m

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

Equador’s Instituto Geofísico (IG) re ported that Cerro
Azul be gan to erupt late on the night of 29 May 2008. The
re port was based on sat el lite data, net work seis mic data,
and eye-wit ness re ports. In re pose for 10 years (BGVN
23:08), this shield vol cano forms the ex treme SW end of
the elon gate is land (fig ure 11). Cerro Azul con tains a 4 x 5
km sum mit crater. The erup tion from the SE flank (fig ure
12) pre vailed dur ing 29 May to 11 June and with few ex -
cep tions emit ted lava flows with `a`a tex tured sur faces. The 
flows reached 2-3 km wide and up to 10 km long. Some
lava also emerged from a vent in the NE wall of the cal dera. 
Erup tions ap peared to have ceased dur ing 2 June, break ing
the time line into two erup tive phases.

The first erup tive phase in volved a rapid emis sion of
lava dur ing 29 May-1 June. Out side the cal dera, the erup -
tive fis sures were ori ented in di rec tions ei ther tan gen tial
(cir cumfer ential) or ra dial to the vol cano’s sym me try. Dur -
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Fig ure 10. Chaitén seen from a he li cop ter on 26 May with the cam era
aimed NE. A tephra cone stood atop the new and old dome com plex. The
cone’s steep up per walls dis charged a broad plume from an un usu ally
am ple sum mit crater. The plume was two-toned, with dis tinc tively shaded
ma te rial on its left and right sides. Lumpy ar eas on the mid dle to lower
cone cor re spond to the ob sid ian on the now bur ied older dome. Some
burned vegetation ex ists in the bot tom cen ter of the photo along the
outflowing Blanco river. Photo by J.N. Marso (USGS).



ing this first phase, on 30 May, lava also ex truded in side the 
sum mit cal dera (fig ure 12).

The sec ond erup tive phase emit ted lavas over nine days
(3-11 June). The lavas es caped from a sep a rate fis sure at a
lower el e va tion than the first and ori ented ra di ally (“fissura
3" on fig ure 12). The flat ter ter rain near fis sure 3 led to

lavas form ing an equant flow field. This con trasted with the 
first-phase lavas, which erupted on higher, steeper ground
where they de vel oped elon gate dis tri bu tion pat terns.

A seis mic sta tion in the Galapagos (PAYG) sug gested
that ac tiv ity be gan at 2143 hours on 29 May (lo cal time).
Sig nal am pli tude emerged slowly at first (fig ure 13). Start -
ing about an hour af ter that and for the next 7 hours the sta -
tion reg is tered 40 earth quakes near Cerro Azul.

The larg est, M ~ 3.7, took place at 0051 on 30 May (lo -
cal time), cen tered in the N cal dera at shal low depth. Sat el -
lite ther mal anom a lies mea sured by MODIS/ MODVOLC
showed a hot spot on the S flank at 2300 (lo cal time). At the 
same time a red glow was ob served in the di rec tion of the
vol cano from Puerto Villamil, the capitol of Isabela Is land
~ 50 km E.

Ac cord ing to IG, a sat el lite im age from a Vol ca nic Ash
Ad vi sory Cen ter (VAAC) showed an emis sion col umn at
0715 on 30 May 2008, prob a bly with a low ash con tent, ex -
tend ing 140 km NW from the vol cano. On the morn ing of
31 May, a white plume ~ 2 km high, with no vis i ble ash,
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Fig ure 11. Sat el lite ra dar in ter fer om e try (InSAR) maps show ing
line-of-sight (LOS) ground dis place ments in cen ti me ters for Fernandina
and Isabela is lands. For Cerro Azul (and the vol ca noes Dar win, Alcedo,
and Si erra Negra) the InSAR data cov ered 6.4 years, 1992-1998. To
pro duce the interferograms, the phase dif fer ence be tween ra dar ech oes
from two sat el lite passes is cal cu lated. In dex map shows the Galapágos
is lands (~ 1,000 km W of main land Ec ua dor). Maps are from Amelung
and oth ers (2000).

Fig ure 12. An no tated sat el lite im age of Cerro Azul show ing first-or der
es ti mates of fis sure vents, the ap prox i mate mar gins of fre quently com plex 
flow fields, as well as erup tion dates. The base im age is from before the
2008 erup tion. The 2008 flows gen er ally fol lowed sim i lar routes as those
dur ing the SE-flank erup tions of 1978 and 1998. N is to wards the top
right; for scale, the dis tance from the crater rim to the sea di rectly W is ~ 8
km. Back ground im age, Im age Sci ence and Anal y sis Lab o ra tory,
NASA-John son Space Cen ter. An no ta tions and field work by Andrés
Gorki Ruiz, Patricio Ramón, and Nathalie Vigoroux.

Fig ure 13. Seis mic data por tray ing Cerro Azul’s earth quakes and erup tion. The left panel shows a map of the is lands and sta tion PAYG to the E, where the large
dot (left) rep re sents an epi cen ter near the cal dera. The right panel shows the seis mic traces as so ci ated with the ini tial sig nals as so ci ated with the erup tion (up per
is or thogo nal hor i zon tal and the lower, ver ti cal). The ver ti cal line at left rep re sents 03:43:12 lo cal time on 30 May. Cour tesy of IG.



could be seen ris ing above the cloud cover from a point on
the coast SE of the erup tion site. Cloud cover then pre -
vented fur ther ob ser va tion of the plume.

Vent ar eas. Ae rial im ages taken by sci en tists of the
Galápagos Na tional Park on 30 May 2008 be tween 1400
and 1600 re vealed an ab sence of ra dial fis sures at that time.
Lava from the higher el e va tion cir cumfer ential vents cov -
ered the area lo cated at ~ 1 km el e va tion. Fis sures 1 and 2
were there fore thought to have formed some time between
the af ter noon of 30 May and morn ing of 1 June.

IG re ports in di cated that in late May into early June
field vis its were made by Gorki Ruiz, Os car Carvajal,
Freddy Mosquera, and Nathalie Vigouroux (and pos si bly
oth ers). Ac cord ing to Den nis Geist, they en coun tered
some times foggy con di tions. They in spected the area of ini -
tial erup tion from Cinco Cerros, and made some key ob ser -
va tions (figure 12) and pho to graphs (figures 14 and 15).

Fis sure 1 emit ted mul ti ple lava flows; some of these
reached 15 m thick. Fis sure 2 lay far ther out on the SE flank 
in an area of lower slope.

The cir cumfer ential fis sure emit ted six sep a rate lava
flows, some up to 5 m thick. These de scended rap idly down 
the SE flank. Sci en tists were able to visit the new lava
flows at an el e va tion of ~ 1,100 m on 2 June 2008. One of
the lava f lows was thin (un der 1 m) with vari able
plagioclase and mi nor amounts of ol iv ine (or pyroxene)
crys tals. At ~ 1,000-m el e va tion the flows from the cir -
cumfer ential fis sure were over lain by tephra and lava from
the up per ra dial fis sure (fis sure 1). At this lo ca tion, the
slope of the ter rain less ened and the mor phol ogy changed
to more blocky `a`a. There, the flows piled up be hind the
flow front.

The size of the cones built up by lava fountaining on the 
up per ra dial fis sure de creased with dis tance from the sum -
mit. The low est cone, at ~ 800 m el e va tion, was un der 5 m
high and emit ted a small pahoehoe flow that ex tended a few 
ten’s of me ters downslope, but with lit tle to no tephra.

The on set of the sec ond erup tive phase was re ported in
var i ous ways. MODVOLC alerts and re lated ther mal im -
ages showed new hot spots at the SE end of the vol cano on
3 June. They later in creased in in ten sity and mi grated E. On 
the night of 4 June, ob serv ers at Cinco Cerros saw a red
glow. Ob serv ers on a 4 June flight spot ted fis sure 3. As
shown be low, on 5 June a huge in crease in MODIS ther mal
anom a lies oc curred.

When seen on 4 and 5 June, fis sure 3 emit ted a lava cur -
tain hun dreds of me ters long. Ae rial ob ser va tions sug gested 
the height of lava fountaining was ~ 60 m with large blocks
also thrown that high. The vent ing fed a SE-di rected lava
flow. Ow ing to the rel a tively flat ter rain found in the sad dle 
be tween Cerro Azul and Si erra Negra vol ca noes, the lava
flow ap peared to be pro gress ing very slowly. Part of the
new flow spread over por tions of the 1998 flow. A plume
~ 50 km long moving N was vis i ble from the air plane, as
well as in sat el lite im ages.

Sul fur-di ox ide fluxes. Si mon Carn pro vided sat el lite
in for ma tion on sul fur di ox ide (SO2) bur dens mea sured
from the Ozone Mon i tor ing In stru ment (OMI) on NASA’s
Aura sat el lite (fig ures 16 and 17). The SO2 fluxes were
mea sured once per day from 29 May to 8 June 2008. The
map shown is for 31 May (UTC), the day with high est flux,
~ 35,000 tons/day. In gen eral, the plumes blew SW from
the source. The his to gram (fig ure 16) in di cates the daily
SO2 fluxes emit ted dur ing this erup tion pe riod, with the
high est flux on 31 May. Low fluxes oc curred dur ing 2-4
June, cor re spond ing with the erup tive lull of 2 June.

Sat el lite ther mal anom a lies. The most re cent pre vi ous
erup tion of the vol cano took place in Sep tem ber 1998
(BGVN 23:08 and 23:09). In ac cord with the 10-year quiet
pe riod, ther mal anom a lies at Cerro Azul were ab sent at
least as far back as 1 Jan u ary 2000 and on ward through 29
May 2008. The cur rent erup tion’s anom a lies ap peared dur -
ing 30 May-17 June 2008 (ta ble 2) and were dis trib uted
broadly around lavas as so ci ated with fis sure 3. There was a
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Fig ure 14. Lava spew ing from part of the up per most fis sure of Cerro Azul
on 1 June 2008. Photo by IG.

Fig ure 15. A view at Cerro Azul on 2 June 2008 look ing W from 980 m
el e va tion, show ing the com plex ity of some of the flow fields in the
vi cin ity. The fore ground cap tures the rough-tex tured `a`a sur face.
Cour tesy of Ruiz, IG.



90-pixel anom aly at 0420 on 5 June 2008; later that day
there were only 5 pix els.

En vi ron men tal con cerns and a bathymetric map. Ac -
cord ing to Galapagos Na tional Park of fi cials on 3 June
2008 (as re ported by Agence France-Presse, AFP) the lava
did not af fect the is lands’ famed gi ant tor toises. Isabela, the
larg est is land in the ar chi pel ago, is home to rare and unique
flora and fauna, in clud ing the Galapagos gi ant tor toise,
which can reach more than 230 kg in mass and live more
than 100 years. The Galapagos ar chi pel ago, which con sists
of about 30 is lands, is lets, and stand ing rocks, is a
UNESCO World Her i tage Site. In 2007, UNESCO de -
clared the ar chi pel ago’s en vi ron ment in dan ger due to the

in crease of tour ism and the in tro duc tion of in va sive spe cies. 
The ar chi pel ago has a pop u la tion of ~ 40,000.

Wil liam Chadwick has merged all avail able datasets (as
of 1994) for bathymetry in the Galápagos re gion. Cerro
Azul sits ad ja cent a steep drop-off to the W, with wa ter ad -
ja cent the shore reach ing ~ 3.5 km depth. In con trast, much
of the is land clus ter is on a broad shal low plat form.
Chadwick of fers this com piled map on his website (see In -
for ma tion Con tacts).

Ref er ence: Amelung, F., Jónsson1, S., Zebker, H., and
Segall, P., 2007, Wide spread up lift and ‘trapdoor’ fault ing
on Galápagos vol ca noes ob served with ra dar in ter fer om e -
try: Na ture, v. 407, p. 993-996 (26 Oc to ber 2000).

Geo logic Sum mary. Lo cated at the SW tip of the
J-shaped Isabela is land, Cerro Azul (Blue Hill) con tains a
steep-walled 4 x 5 km nested sum mit cal dera com plex that
is one of the Galápagos Is lands’ small est in terms of di am e -
ter, but at 650 m deep, it rep re sents one of the re gion’s
deep est. The 1,640-m-high shield vol cano is the sec ond
high est of the ar chi pel ago. A con spic u ous bench oc cu pies
the SW and W sides of the cal dera, which formed dur ing
sev eral ep i sodes of col lapse. Youth ful lava flows cover
much of the cal dera floor, which has also con tained ephem -
eral lakes. A prom i nent tuff cone lo cated at the ENE side of 
the cal dera is ev i dence of ep i sodic hydrovolcanism at Cerro 
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Fig ure 16. One of sev eral avail able maps of sul fur di ox ide (SO2) plumes
mea sured from Aura/OMI sat el lite im ages. Data ac qui si tion for this map
oc curred dur ing 1930-2110 on 31 May UTC. Gray ar eas in di cate re gions
where me te o ro log i cal clouds may be ob scur ing the sat el lite view of the
lower at mo sphere. Cour tesy of Si mon Carn.

Fig ure 17. His to gram show ing daily sul fur di ox ide (SO2) bur dens
mea sured by the Ozone Mon i tor ing In stru ment (OMI) on NASA’s Aura
sat el lite be tween 29 May and 8 June 2008 UTC. These bur dens were
cal cu lated based on an as sumed SO2 al ti tude of 3 km and should be
con sid ered pre lim i nary es ti mates. Cour tesy of Si mon Carn.

Date, 2008
(UTC)

Time (UTC)
Num ber of

pix els
Sat el lite

30 May 0500 6 Terra

30 May 0755 12 Aqua

31 May 0405 14 Terra

31 May 0700 4 Aqua

31 May 1625 5 Terra

01 Jun 0445 9 Terra

01 Jun 0745 14 Aqua

02 Jun n/a none n/a

03 Jun 0435 7 Terra

04 Jun 0815 25 Aqua

04 Jun 1600 8 Terra

05 Jun 0420 90 Terra

05 Jun 0720 41 Aqua

05 Jun 1645 14 Terra

05 Jun 1940 5 Aqua

06 Jun 0505 1 Terra

07 Jun 0410 3 Terra

09 Jun 0355 2 Terra

09 Jun 1620 2 Terra

10 Jun 0440 17 Terra

10 Jun 0735 5 Aqua

10 Jun 1700 2 Terra

12 Jun 0430 3 Terra

12 Jun 0725 4 Aqua

14 Jun 0415 1 Terra

14 Jun 1935 1 Aqua

16 Jun 0405 1 Terra

17 Jun 0445 1 Terra

17 Jun 0745 5 Aqua

Ta ble 2. MODVOLC ther mal anom a lies mea sured by MODIS
in stru ments at Cerro Azul from 30 May through 17 June 2008. All
anom a lies were lo cated E of the crater, with the far thest seen ~ 28 km due
E. Cour tesy of the Hawai’i In sti tute of Geo phys ics and Plan e tol ogy
(HIGP) Ther mal Alerts Sys tem.



Azul. Nu mer ous spat ter cones dot the west ern flanks of the
vol cano. Fresh-look ing lava flows, many erupted from cir -
cumfer ential fis sures, de scend the NE and NW flanks of the 
vol cano. His tor i cal erup tions date back only to 1932, but
Cerro Azul has been one of the most ac tive Galápagos vol -
ca noes since that time. Sol fa ta ric ac tiv ity con tin ues within
the cal dera.

In for ma tion Con tacts: Andres “Gorki” Ruiz, Freddy
Mosquera, and Patricio Ramón, Instituto Geofísico,
Escuela Politécnica Nacional (IG), AP 17-01-2759, Quito,
Ec ua dor  (URL: ht tp : / /www.igepn .edu.ec;  Email :
geofisico@accessinter.net); Nathalie Vigouroux, De part -
ment of Earth Sci ences, Si mon Fra ser Uni ver sity, Burnaby,
Can ada; Os car Carvajal, The Galápagos Na tional Park
Ser vice, Isla Santa Cruz, Galápagos, Ec ua dor; Den nis Geist
and Gorki Ruiz, Geo log i cal Sci ences, Box 3022, Uni ver sity 
of Idaho, Mos cow ID 83844; Si mon Carn, Joint Cen ter for
Earth Sys tems Tech nol ogy, Uni ver sity of Mary land Bal ti -
more Cam pus (UMBC), 1000 Hill top Cir cle, Bal ti more,
MD 21250 (URLs: http://so2.umbc.edu/omi/; http://www.
knmi.nl/omi/re search/pro ject/sci ence_team_us.html);
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), 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/); Wil liam Chadwick, CIMRS, Or -
e gon State Uni ver sity, NOAA/PMEL VENTS Pro gram,
Hat field Ma rine Sci ence Cen ter, 2115 S.E. OSU Dr., New -
port, OR 97365 (URL for map: http://www.pmel.noaa.gov/
vents/staff/chadwick/galapagos.html).

Veniaminof

Alaska Pen in sula
56.17°N, 159.38°W; sum mit elev. 2,507 m

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

Our pre vi ous re port on Veniaminof (BGVN 31:08)
noted the rel a tive qui es cence of the vol cano through 15
Sep tem ber 2006, with the seis mic ity re main ing low, but
above ear lier back ground lev els. We re ceived no sub se -
quent re ports of seis mic ity un til 11 Feb ru ary 2008, when
the Alaska Vol cano Ob ser va tory (AVO) noted spo radic in -
creases in seis mic ac tiv ity, in clud ing tremor ep i sodes that
lasted 1-2 min utes and oc curred sev eral times per hour.

On 22 Feb ru ary sev eral mi nor  ash bursts  from
Veniaminof were re corded by the seis mic net work and ob -
served on web cam era foot age. The bursts rose to an al ti -
tude be low 2.7 km; fall out was con fined to the crater.
Steam plumes emit ted from the intra-cal dera cone were
seen on video foot age dur ing 23-25 Feb ru ary and seis mic
lev els were el e vated dur ing 23-26 Feb ru ary.

On 27 Feb ru ary, web cam era views showed steam ing
from the cone and oc ca sional small ash bursts that rose to
200 m above the crater. The Avi a tion color code was raised
to Yel low and the Alert Level was raised to Ad vi sory. Dur -
ing 28 Feb ru ary-3 March, views were ob scured by cloud
cover. How ever, the el e vated seis mic ac tiv ity con tin ued to
4 March and low-level steam ing was seen on 29 Feb ru ary
dur ing a break in the weather.

Sub se quent to the Feb ru ary-March ac tiv ity, the vol cano
re turned to its qui es cent state. AVO re ported on 3 May that
the Vol ca nic Alert Level for Veniaminof was low ered to
Nor mal and the Avi a tion Color Code was low ered to Green 
due to the ab sence of ash emis sions and el e vated sur face
tem per a tures in sat el lite data and webcast im ag ery. Seis -
mic ity was still above past back ground lev els, but the rate
and in ten sity had de clined over the pre vi ous sev eral weeks.

Web cam era im ag ery of Veniaminof vol cano showed
that oc ca sional light steam ing con tin ued.

Geo logic Sum mary. Mas sive Veniaminof vol cano, one
of the high est and larg est vol ca noes on the Alaska Pen in -
sula, is trun cated by a steep-walled, 8 x 11 km, gla -
cier-filled cal dera that formed around 3700 years ago. The
cal dera rim is up to 520 m high on the north, is deeply
notched on the west by Cone Gla cier, and is cov ered by an
ice sheet on the south. Post-cal dera vents are lo cated along
a NW-SE zone bi sect ing the cal dera that ex tends 55 km
from near the Be ring Sea coast, across the cal dera, and
down the Pa cific flank. His tor i cal erup tions prob a bly all
orig i nated from the wes tern most and most prom i nent of
two intra-cal dera cones, which reaches an el e va tion of 2156 
m and rises about 300 m above the sur round ing ice field.
The other cone is larger, and has a sum mit crater or cal dera
that may reach 2.5 km in di am e ter, but is more sub dued and 
barely rises above the gla cier sur face.

In for ma tion Con tacts: Alaska Vol cano Ob ser va tory
(AVO), a co op er a tive pro gram of the U.S. Geo log i cal Sur -
vey, 4200 Uni ver sity Drive, An chor age, AK 99508-4667,
USA; Geo phys i cal In sti tute, Uni ver sity of Alaska, P.O.
Box 757320, Fair banks, AK 99775-7320, USA; and Alaska 
Di vi sion of Geo log i cal & Geo phys i cal Sur veys, 794 Uni -
ver sity Ave., Suite 200, Fair banks, AK 99709, USA (URL:
http://www.avo.alaska.edu/).

Kerinci

Su ma tra, In do ne sia
1.697°S, 101.264°E; sum mit elev. 3,800 m

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

Kerinci last erupted on 6 Au gust 2004. Fol low ing that,
the vol cano was rel a tively quiet through Jan u ary 2005
(BGVN 30:01). This re port dis cusses events through 11
May 2008. Satellite ther mal im ag ing has not shown any
“hot-spots” for the past sev eral years, but the be hav ior there 
has been char ac ter ized by emis sions of bil lows of thin
white smoke that rose to ~ 200 m above the crater.

On 8 Sep tem ber 2007, a num ber of mi nor seis mic
events oc curred. On 9 Sep tem ber, va por emis sions in -
creased, puls ing at ~ 5-min ute in ter vals, and ac com pa nied
by inky black ash. The plume rose ~ 700-800 m above the
crater rim and ash fell within ~ 8 km vent.

The Cen ter of Vol ca nol ogy and Geo log i cal Haz ard Mit -
i ga tion (CVGHM) re ported that the Alert Sta tus was raised
to 2 (on a scale of 1-4). Vis i tors and tour ists were not per -
mit ted to ap proach the crater closer than 1 km.

Ac tiv ity in the fol low ing months did not show any sig -
nif i cantly ab nor mal be hav ior un til 14-18 Feb ru ary 2008,
when more vo lu mi nous thick white plumes rose ~ 500 m
above the crater rim.
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Ac cord ing to CVGHM, the seis mic ity in creased dur ing
17-24 March 2008. On 24 March, an ash-and-gas plume
rose to an al ti tude of 4.3 km. An other in crease in seis mic ity
oc curred dur ing 10-11 May, when thick white plumes rose
to al ti tudes of 4.3-4.5 km and drifted E. The Alert Sta tus re -
mained at 2.

Geo logic Sum mary. The 3,800-m-high Gunung Kerinci 
in cen tral Su ma tra forms In do ne sia’s high est vol cano and is 
one of the most ac tive in Su ma tra. Kerinci is capped by an
unvegetated young sum mit cone that was con structed NE
of an older crater rem nant. The vol cano con tains a deep
600-m-wide sum mit crater of ten par tially filled by a small
crater lake that lies on the NE crater floor, op po site the
SW-rim sum mit of Kerinci. The mas sive 13 x 25 km wide
vol cano tow ers 2400-3300 m above sur round ing plains and 
is elon gated in a N-S di rec tion. The fre quently ac tive
Gunung Kerinci has been the source of nu mer ous mod er ate
ex plo sive erup tions since its first re corded erup tion in
1838.

In for ma tion Con tacts: Cen ter of Vol ca nol ogy and
Geo log i  cal Haz ard Mit i  ga t ion (CVGHM) ,  Ja lan
Diponegoro 57, Bandung 40122, In do ne sia (Email:
dali@vsi.esdm.go.id; URL: http://www.vsi.esdm.go.id/);
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/).

Home Reef

Tonga Is lands, SW Pa cific
18.992°S, 174.775°W; sum mit elev. -2 m
All times are lo cal (= UTC + 13 hours)

Pum ice from Home Reef has be come one hy poth e sis for 
some mid-2007 ob ser va tions on beaches in east ern Pa pua
New Guinea, about 250-350 km NE of Milne Bay. The
Rabaul Vol cano Ob ser va tory (RVO) re ceived a re port
about quan ti ties of pum ice on Woodlark Is land beaches on
21 Au gust 2007. The re port was from the Dep uty Ad min is -
tra tor (DA) of Milne Bay Prov ince who had been on elec -
tion duty in a PNG Na val Pa trol boat. The DA and the cap -
tain saw an echo sounder pro file as they were sail ing out of
a la goon at Budibudi Is land (Lachland Is lands) ~ 100 km
ESE of Woodlark Is land on the eve ning of 18 July 2007.
They in ter preted the pro file as a pos si ble sub ma rine vol -
cano. Later, they ob served pum ice clasts ly ing on the
beaches of the Woodlark Is lands. Re call ing what they had
seen on the echo sounder pro file at Budibudi Is land the pre -
vi ous day, the DA was very con cerned that any ac tiv ity the
area would be a threat to the lo cal pop u la tion.

Ad di tional in for ma tion was gath ered by RVO from the
DA, gov ern ment of fi cers on Woodlark Is land, and peo ple
from Budibudi Is land. That in ves ti ga tion re vealed no ev i -
dence of a pum ice raft on Budibudi. Pum ice clasts were
only ob served on Woodlark beaches, and im ages of pum ice 
clasts showed that they were rounded and had incrustations. 
The la goon at Budibudi also has no his tory of hy dro ther mal 
ac tiv ity. There was also no ev i dence of con tin u ous lo cal
earth quakes prior to or dur ing July.

Si mon Carn of the Uni ver sity of Mary land Bal ti more
County con firmed no ev i dence of any thing un usual in the
SO2 im ag ery. The UK Hy dro graphic Of fice provided scans
of nau ti cal charts of the re mote is lands, con firm ing that the
site of the re ported “erup tion” was less than 35 m deep, so
any ac tiv ity would have been vig or ous at the sur face and
ob vi ous to Is land ers.

It is as sumed that the “sub ma rine vol cano” was a patch
reef and the pum ice was from the Home Reef erup tion. An -
other al ter na tive was that the pum ice rep re sented re-mo bi -
lized clasts from strand lines around the Sol o mon Sea, pos -
si bly a re sult of the 2 April Sol o mon Is lands tsu nami.

Geo logic Sum mary. Home Reef, a sub ma rine vol cano
mid way be tween Me tis Shoal and Late Is land in the cen tral
Tonga is lands, was first re ported ac tive in the mid-19th
cen tury, when an ephem eral is land formed. An erup tion in
1984 pro duced a 12-km-high erup tion plume, co pi ous
amounts of float ing pum ice, and an ephem eral is land 500 x
1500 m wide, with cliffs 30-50 m high that en closed a wa -
ter-filled crater. An other is land-form ing erup tion in 2006
pro duced wide spread dacitic pum ice rafts.

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; Si mon Carn, Joint Cen ter for Earth Sys tems Tech -
nol ogy, Uni ver sity of Mary land Bal ti more County
(UMBC), 1000 Hill top Cir cle, Bal ti more, MD 21250, USA
(Email: scarn@umbc.edu, URL: http://www.volcarno.com/
, http://so2.umbc.edu/omi/); Guy Hanna ford, United King -
dom Hy dro graphic Of fice, Ad mi ralty Way, Taunton,
Somerset  TA1 2DN, United King dom (Email:  re -
search@ukho.gov.uk).

Etna

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

All times are lo cal (= UTC + 1 hours)

Af ter sev eral months of erup tive ac tiv ity at the sum mit
crat ers, on 13 May a new erup tive fis sure opened be tween
3,050 and 2,650 m el e va tion on Et na’s up per E side, feed -
ing lava flows into the Valle del Bove (fig ure 18). This took 
place with out threat en ing in hab ited ar eas. It was pre ceded
by sev eral months of spo radic ash emis sions, a brief pe riod
of Strombolian ac tiv ity, and a pow er ful erup tive phase from 
South east Crater (SEC) on 10 May. As of 20 June, mod est
Strombolian ac tiv ity con tin ued from two vents along the
fis sure at ap prox i mately 2,800 m el e va tion, ac com pa nied
by lava emis sion from a third vent, with lava ad vanc ing ~ 5
km to the E.

This re port was com piled from con tri bu tions by the
staff of the Istituto Nazionale di Geofisica e Vulcanologia,
sezione di Catania (INGV-CT), which are avail able as pdf
files on the In sti tute’s wesite (see In for ma tion Con tacts).

Ac tiv ity dur ing Jan u ary-April 2008. Dur ing this time
in ter val, pe ri odic emis sions of ash oc curred from a vent lo -
cated on the E flank of the SEC cone (here af ter named
SEC-E), which had been the site of two strong erup tive ep i -
sodes on 4-5 Sep tem ber and 23-24 No vem ber 2007 (see
BVGN 32:08, 32:09 and 33:01). This ac tiv ity ap par ently
ejected mostly lithic ash, and no in can des cence was seen
through mid-April. A pe riod of weak Strombolian ac tiv ity
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oc curred be tween 23 and 28 April (fig ure 19), when ex plo -
sions ejected in can des cent bombs up to 100 m above the
vent, and some ma te rial fell to the base of the SEC cone.
The area was quiet be tween 29 April and 10 May.

Event of 10 May 2008. A sharp in crease in the vol ca nic
tremor am pli tude at 1400 UTC on 10 May an nounced the
on set of a new par ox ys mal erup tive ep i sode at the SEC.
Ob ser va tion was dif fi cult, due to in clem ent weather con di -
tions. Dur ing the first stages of ac tiv ity, eye wit nesses in the
sum mit area ob served ex plo sive ac tiv ity at sev eral lo ca tions 
within and around SEC-E, and lava over flows feed ing sev -
eral branches of lava to ward the Valle del Bove (fig ure 20).
While lava de scended very rap idly into the Valle del Bove,
ex plo sive in ter ac tion with patches of re main ing snow re -
peat edly oc curred along the path of the lava flows. The lava 
ad vanced across the Valle del Bove floor to ward Monte
Calanna down to an el e va tion of ~ 1,370 m, reach ing a to tal 
length of 6.4 km from its source. This is one of the lon gest
lava flows fed by a sum mit erup tion of Etna in re corded his -
tory. A pre lim i nary es ti mate of the lava vol ume yields ~ 4.5 
x 106 m3, which was emit ted at peak rates ex ceed ing 300
m3/s (in com par i son, peak erup tion rates cal cu lated for the
vi o lent fire-fountaining ep i sodes at the SEC in 2000 were
con sis tently be low 200 m3/s; Behncke et al. 2006). Tephra
fall out oc curred mostly to the N and later to the NE
(Andronico et al. 2008). The ac tiv ity came to an abrupt halt
at about 1800, af ter which no ap pre cia ble ac tiv ity oc curred
for the fol low ing 2.5 days. Fig ure 20 is an ae rial view of the 
SEC with its SEC-E vent, taken dur ing a pe riod of com plete 
qui es cence on 28 May.

Start of flank erup tion, 13 May 2008. The in tru sion of
a dike into the up per por tions of the Et na’s ed i fice was
marked by a seis mic swarm start ing at 0840 UTC (Unità
Funzionale Sismologia, 2008). Erup tive ac tiv ity started
from a fis sure seg ment (“A” in fig ures 18 and 22 and
shown close-up in fig ure 21) lo cated roughly at 3,000 m el -
e va tion at the E base of the North east Crater (NEC) cone,
where fire-fountaining pro duced a thick sco ria de posit and
gen er ated sheet flows 2.5 km E to ward Monte Simone. This 
ac tiv ity prob a bly lasted only a few hours and was fol lowed
by the prop a ga tion of new fis sures to the SE (“B” in fig ures 

18 and 22), down to an el e va tion of ~ 2,650 m, into the
Valle del Le one, in the op po site di rec tion of the ini tial dike
in tru sion, which ap par ently came to a halt dur ing the early
af ter noon.

Vi sual ob ser va tions were se verely ham pered by poor
weather con di tions, but heavy sco ria falls were noted on the 
N flank dur ing the early af ter noon, and sat el lite im ag ery
showed a nar row plume ex tend ing NNE (Coltelli et al.
2008). INGV staff vis it ing the sum mit area later that day
stated that ex plo sive ac tiv ity oc curred from mul ti ple vents
along an erup tive frac ture to the E of the sum mit, and lava
was flow ing to ward the Valle del Bove. Field work car ried
out dur ing the fol low ing days re vealed that an ex ten sive
frac ture field had formed around the NEC and be yond to -
ward the up per N flank of Etna (Neri, 2008).

Con tin u ing ac tiv ity, 14 May to pres ent. Im proved
weather con di tions on 14 and 15 May per mit ted the first
over views of the erup tion area (fig ure 22), and re vealed
that lava flows from the still ac tive fis sure seg ment at
~ 2,700-2,800 m el e va tion had de scended ap prox i mately 6
km to 1,300 m el e va tion, but move ment of the lava flow
fronts had slowed sig nif i cantly. In tense Strombolian ac tiv -
ity oc curred from a num ber of vents, and lava is sued from
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Fig ure 19. Ther mal cam era im age of a Strombolian ex plo sion from the
ac tive east ern vent of the South east Crater (SEC-E) on 23 April 2008.
Cour tesy of INGV-CT.

Fig ure 18. Map show ing ex tent of lava flows from Mount Etna, 2006-2008, in clud ing the lava flow field of the 2008 flank erup tion as of 21 June 2008. Sum mit
crat ers are North east Crater (NEC), Voragine (VOR), Bocca Nuova (BN), and South east Crater (SEC), whose re cently ac tive vent on the E flank is la belled
SEC-E. The up per E flank fis sure sys tem is dis tin guished by two seg ments: one (A) ac tive on 13 May morn ing; and the other (B) start ing on the af ter noon of 13
May and con tin u ing through June. Cour tesy of INGV-CT.



at least two main lo ca tions. The up per most fis sure seg ment, 
first ac tive on the morn ing of 13 May, showed lit tle ac tiv ity
ex cept for de gas sing and oc ca sional emis sions of di lute ash
plumes. Ash was also emit ted pe ri od i cally from SEC-E.

On 16 and 17 June, ash emis sions from that vent be -
came more vig or ous, and ash was also emit ted from sev eral
vents in the up per por tion of the still-ac tive fis sure seg ment
on the up per E flank. The ac tive lava flows, how ever,
showed a sig nif i cant re duc tion in their length com pared to
the first few days of erup tion. Dur ing the fol low ing days,
the ash emis sions at the SEC stopped, and ac tiv ity at the E
flank fis sure showed a marked dim i nu tion. Through out late
May and into early June, Strombolian ac tiv ity was con fined 
to one or two vents at about 2,800 m el e va tion, and lava
emis sion from a sin gle vent lo cated a few tens of me ters
downslope fed small flow lobes that ad vanced to ever de -
creas ing dis tances, reach ing a min i mum of ~ 0.4 km on 4
June.

A grad ual but clear in crease in the vol ca nic tremor am -
pli tude and changes in the gas geo chem is try her alded a re -
vival of both the ex plo sive and ef fu sive ac tiv ity on 8 June,
which cre ated a fresh surge of lava into the Valle del Bove.
On 18 June, lit tle more than one month af ter the start of the
flank erup tion, the lava fronts reached an el e va tion of about 
1,350 m be tween Rocca Musarra
and Rocca Capra (fig ure 18) and a 
dis tance of 5 km from the vents.
Mild Strombolian ac tiv ity con tin -
ued from two vents lo cated at
~ 2,800 m el e va tion. 

Af ter ex tend ing 5 km down
through the Valle del Bove in
mid-June, lava flows re mained
much shorter un til the last few
days of the month, when a new
lobe ad vanced 4.8 km E, some -
what south ward of the mid-June
lava lobe. The late-June lobe was
seen stag nant on 1 July. On the af -
ter noon of 4 July, ash emis sions
from a point of the erup tive fis -
sure upslope from the re cently ac -
tive vents (at 2,800 m el e va tion)

marked the re ac ti va tion of a vent that had been in ac tive
since mid-May. Vig or ous Strombolian ac tiv ity oc curred
from this vent during the fol low ing days, al ter nat ing with
pe ri ods of ash emis sion. As of 6 July, lava was trav el ing
fur ther S, ex tend ing less than 4 km from the vents.
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maggio 2008 al Cratere di SE: caratteristiche del deposito
di  caduta (URL: h t tp: / /www.ct . ingv. i t /Re port /
RPTVETCEN20080510.pdf).

Behncke, B., Neri, M., Pecora, E., and Zanon, V., 2006,
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Fig ure 20. Oblique ae rial view of the South east Crater and its E flank vent
(SEC-E, in the fore ground) in a state of to tal qui es cence, taken from a
he li cop ter of the Ital ian Civil De fence De part ment on 28 May 2008.
Cour tesy of INGV-CT.

Fig ure 21. Close-up ae rial view of fis sure seg ment “A,” formed on the
morn ing of 13 May 2008, and its rheomorphic lavas, taken from a
he li cop ter of the Ital ian Civil De fence De part ment on 15 May 2008. Lava
fountaining from this fis sure seg ment lasted only for a few hours at the
start of the erup tion, but weak ash emis sions con tin ued for sev eral days.
Note frac ture pat tern cre ated by the drag ging along of freshly fallen
tephra de pos its along the mar gins of mov ing lava flows. Cour tesy of
INGV-CT.

Fig ure 22. Photomosaic com posed of about 10 frames taken from a he li cop ter of the Ital ian Civil De fence
De part ment on 15 May 2008, show ing east ern sec tor of Etna with the ac tive erup tive fis sure just be low the
sum mit crat ers at right, and ex tent of ac tive lava flows in the Valle del Bove, in the cen ter and at left. Cour tesy of
INGV-CT.
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Geo logic Sum mary. Mount Etna, tow er ing above
Catania, Sic ily’s sec ond larg est city, has one of the world’s
lon gest doc u mented re cords of his tor i cal vol ca nism, dat ing
back to 1500 BC. His tor i cal lava flows of ba saltic com po si -
tion cover much of the sur face of this mas sive vol cano,

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

In for ma tion Contacts: Boris Behncke and Sonia
Calvari, Istituto Nazionale di Geofisica e Vulcanologia,
Sezione di Catania, Pi azza Roma 2, 95123 Catania, It aly;
e-mail: behncke@ct.ingv.it, calvari@ct.ingv.it (URL: http:/
/www.ct.ingv.it/Etna2007/Main.htm).
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