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Pi ton de la Fournaise

West ern In dian Ocean
21.231°S, 55.713°E; sum mit elev. 2,632 m

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

A cal dera col lapse oc curred at this mas sive, dy namic
shield vol cano dur ing early April 2007, dis plac ing the 0.8 x 
1.1 km floor of the el lip ti cal Dolomieu cal dera down ward
by ~ 330 m (fig ure 1). This was both the larg est col lapse at
this vol cano since 1760, and one of the few large col lapse
events seen at this vol cano. World wide, such events are
rarely doc u mented by eyewit ness or in stru men tal ob ser va -
tions, with best known ex am ples of col lapses in clud ing
those in 1968 at Fernandina (Simkin and Howard, 1970)
and in 2000 at Miyake-jima (Kaneko and oth ers, 2005).

The col lapse at this Pi ton de la Fournaise oc curred in as -
so ci a tion with the early stages of one of the larg est his tor i -
cal dis charges of lava flows ever seen here. The re sult ing
lavas trav eled E to reach the sea where they built a delta.
Con cur rent with col lapse, the seis mic ity and de for ma tion
were cy clic in na ture, sug gest ing col lapse pro ceeded in a
step-by-step man ner. These and other events are ex plained
by in a re cent pa per by Michon and oth ers (2007), the
source used to com pile this re port. Our last re port, BGVN
32:01, dis cussed events through 22 Feb ru ary 2007.

Pi ton de la Fournaise has un der gone in tense erup tive
ac tiv ity since 1998, with two to four erup tions per year typ -

i cally vent ing at the sum mit and prox i mal ar eas. Five dis tal
erup tions oc curred dur ing 1998-2007, chiefly con cen trated
along the NE rift zone, and in par tic u lar, on the Plaine des
Osmondes. Pahoehoe lava flows had com pletely filled
Dolomieu’s floor,  ac cu mu lat ing dur ing an Au gust
2006-Jan u ary 2007 erup tion to a thick ness of 20-30 m.

Pre lude to col lapse. On 26 Feb ru ary 2007 seis mic ity
started be low the sum mit zone. It pro gres sively in creased
and over 100 events took place daily dur ing 28-30 March.
Seis mic ity reached an oma lously high lev els on 30 March at 
2025 lo cal time. About 2.4 hours later, a fis sure be gan
erupt ing at 1,900 m el e va tion SE of Dolomieu and Bory
crat ers and the cen tral cone (at the point la beled 1, fig ure 1). 
Dis charges con tin ued for 10 hours. Tremor ceased early the 
next day.

The 30-31 March erup tion in cluded lava foun tains up to 
50 m in height feed ing vo lu mi nous lava flows. This event
was the de but of a new phase of vol ca nism that pres aged
the Dolomieu cal dera col lapse seen in April.

Col lapse. A new erup tive phase be gan 2 April, vent ing
at ~ 600 m el e va tion ESE of the cen tral cone (at point 2, fig -
ure 1). The vent ing took place along a NW-trending,
1-km-long fis sure.

Dur ing the next few days, seis mic ity rates rose to
~ 3-fold larger than in the pre vi ous (26 Feb ru ary) ep i sode.
As seis mic ity grew on 5 April, the per ma nent GPS in stru -
ment SNEG sit u ated just NE of Bory crater’s rim (fig ure 1)
started to dis place in ward. The ver ti cal com po nent of mo -
tion be gan with a jolt around noon and mark edly pro -

gressed dur ing 1900-2300. Next,
at 0048 the next day, an Md 3.2
earth quake oc curred be low the
sum mit (Bory) crater. Af ter that
ear th quake,  seis  mic s ta  t ion
Takamaka (Tkr, fig ure 1) reg is -
tered a sig nal in crease of ~ 50%.
Co in ci dent with the earth quake,
the GPS in stru ment dis placed
~ 15 cm out ward. What fol lowed
was a se ries of cy clic de for ma tion 
events, ep i sodes com posed of dis -
place ments pro gres sively in ward
fol  lowed by ones  sharply
out ward.

The dis place ments l inked
closely to a se ries of cy cli cal seis -
mic and tremor ep i sodes. Each of
those con sisted of a sharp, post
col lapse tremor in crease, fol -
lowed by in  ter  vals of  s ta b le
tremor.  Many of these ini tial
t remor cy cles  oc curred on
roughly two-hour  in  ter  vals
( through the f irs t  hours of  6
April), but grad u ally (with ap -
proach to dawn on 6 April) these
cy cles oc curred at about half-hour 
in ter vals. On 6 April there oc -
curred a par ox ys mal phase dur ing 
which 200 m high lava foun tains
vented.

Tremor de scended to ini tial
lev els be fore the par ox ys mal
phase, but cy cli cal seis mic sig nals 
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Fig ure 1. Maps taken from Michon and oth ers (2007) show ing lo ca tion and key ge og ra phy of Pi ton de la
Fournaise vol cano on Re union is land. The in set shows the vol cano at the is land’s E end and in di cates the
vol cano’s two ma jor NE- and SE-trending rift zones (NERZ and SERZ). The larger map in di cates ma jor fea tures,
in clud ing the Bory and Dolomieu crat ers (ar rows with heads to re spec tive crater rims), two seis mic sta tions, GPS
sta tion SNEG, and key vents in the 30-31 March and April erup tive ep i sodes (1, and the main vent, 2). Note the
scales on the frame in di cate dis tance in ki lo me ters.



re mained un til 0100 on 7 April. Vent ing con tin ued un til 1
May, ac com pa nied then by fluc tu at ing tremor.

Es ti mat ing the vol ume of lava emit ted was com pli cated
by abun dant lava hav ing en tered the sea at the coast, where
it built a large plat form, but based on to pog ra phy and
bathymetry be fore and af ter the event, the au thors’ rough
es ti mate, in mil lions of cu bic me ters, was ~ 100-140. This
makes this one of the most vo lu mi nous erup tions at this
vol cano dur ing the 20th and 21st cen tu ries (fig ure 2).

Col lapse mor phol ogy and struc ture. The first sum mit
zone ob ser va tions on the af ter noon of the 6th (~ 16 hours
af ter the be gin ning of the seis mic cy cles) re vealed that the
pre vi ous geo phys i cal ob ser va tions and in tense erup tions
co in cided with cal dera col lapse (fig ure 3). The 6 April col -
lapse af fected the Dolomieu’s N part, de scend ing the zone
shaded in fig ure 3 (b) along sub-ver ti cal scarps to the E, N,
and W, with a net off set of 200-300 m. The pre-ex ist ing
floor re mained in tact on the E and S, form ing arc-shaped
pla teaus there.

On 10 April the cal dera had en larged to en gulf most of
the Dolomieu struc ture. It had deep ened to a max i mum off -
set (de ter mined from tri an gu la tion and con firmed with AS -
TER ste reo im ages) of 320 to 340 m. Perched pla teaus were 
re stricted to the in di cated zones. Sub se quent morphologic
changes were mi nor. The post-col lapse cal dera had di am e -
ters of 800 x 1,100 m and en com passed 82 x 104 m2, an area 
11% larger than it was prior to the April erup tions.

The au thors es ti mated that the post-col lapse cal dera’s
down ward move ment dis placed a vol ume of 100-120 mil -
lion cu bic me ters. This dis place ment was com pa ra ble to
their es ti mated vol ume of emit ted lava (~ 100-140 mil lion
cu bic me ters). The ini tial stage of col lapse (seen 6 April;
fig ure 3b) ac counted for ~ 80% of the to tal vol ume dis -
placed in the off set.

The April col lapse may have fol lowed pre-ex ist ing ar -
cu ate faults. It may also have de scribed a magma cham ber,
the size and lo ca tion of which were re cently de ter mined
from a GPS in ver sion (Peltier and oth ers, 2007). That study 
sug gested a shal low cham ber with di am e ters of 1.4 km and
1.0 km in the re spec tive E-W and N-S di rec tions.

Ref er ences: Kaneko, T., Yasuda, A., Shimano, T.,
Nakada, S., and Fujii, T., 2005, Sub ma rine flank erup tion
pre ced ing cal dera sub si dence dur ing the 2000 erup tion of

Miyakejima Vol cano, Ja pan: Bull. Volcanol., v. 67, p.
243-253, doi: 10.1007/s00445-004-0407-1.

Michon, L., Staudacher, T., Ferrazzini, V., Bachélery,
P., and Marti, J., 2007, April 2007 col lapse of Pi ton de la
Fournaise: A new ex am ple of cal dera for ma tion: Geo phys i -
cal Re search Let ters, v. 34, p. L21301, doi:10.1029/
2007GL031248,2007.

Peltier, A., Staudacher, T., and Bachélery, P., 2007,
Con straints on magma trans fers and struc tures in volved in
the 2003 actity at Pi ton de La Fournaise from dis place ment
data: J. Geophys. Res., v. 112, p. B03207, doi: 10.1029/
2006JB004379.
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Fig ure 3. Pi ton de la Fournaise’s Dolomieu cal dera de picted in sketch
maps both prior to the April 2007 erup tion and at two stages during the
erup tion. The first part (a) rep re sents 31 Oc to ber 2006. The ar row
in di cates a frac ture net work (Carter and oth ers, 2007). Af ter Michon and
oth ers (2007).

Fig ure 2. Lava flows at Pi ton del la Fournaise dur ing the erup tion of 6
April 2007. Cour tesy of OVPF.



Simkin, T., and Howard, K. A., 1970, Cal dera col lapse
in Galapagos Is lands, 1968: Sci ence, v. 169, p. 429-437.

Geo logic Sum mary. The mas sive Pi ton de la Fournaise
ba saltic shield vol cano on the French is land of Réun ion in
the west ern In dian Ocean is one of the world’s most ac tive
vol ca noes. Much of its >530,000 year his tory over lapped
with erup tions of the deeply dis sected Pi ton des Neiges
shield vol cano to the NW. Three cal de ras formed at about
250,000, 65,000, and less than 5000 years ago by pro gres -
sive east ward slump ing of the vol cano. Nu mer ous
pyroclastic cones dot the floor of the cal de ras and their
outer flanks. Most his tor i cal erup tions have orig i nated from 
the sum mit and flanks of Dolomieu, a 400-m-high lava
shield that has grown within the youn gest cal dera, which is
8 km wide and breached to be low sea level on the east ern
side. More than 150 erup tions, most of which have pro -
duced fluid ba saltic lava flows, have oc curred since the
17th cen tury. Only six erup tions, in 1708, 1774, 1776,
1800, 1977, and 1986, have orig i nated from fis sures on the
outer flanks of the cal dera. The Pi ton de la Fournaise Vol -
cano Ob ser va tory, one of sev eral op er ated by the Institut de 
Phy sique du Globe de Paris, mon i tors this very ac tive
vol cano.

In for ma tion Con tacts: Laurent Michon and Pat rick
Bachélery, Laboratoire GéoSciences Réun ion, Institut de
Phy sique du Globe de Paris, Université de La Réun ion,
CNRS, UMR 7154-Géologie des Systèmes Volcaniques,
La Réun ion, France; Thomas Staudacher and Valérie
Ferrazzini, Observatoire Volcanologique du Pi ton de la
Fournaise, Institut de Phy sique du Globe de Paris, 14 route
nationale 3, 27 ème km, 97418 La Plaine des Cafres, La
Réun ion, France (URL: http://ovpf.univ-re union.fr/); Joan
Marti, In sti tute of Earth Sci ences “Jaume Almera,” Consejo 
Su pe rior de Investigaciones Cientificas, Bar ce lona, Spain.

Batu Tara

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

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

On 1 July 2006 a pi lot re ported an ash cloud from Batu
Tara drift ing NW at 1.5 km al ti tude, but the Dar win VAAC
could not iden tify ash in MTSAT sat el lite im ag ery around
the same time. No other ev i dence or re ports could con firm a 
re newal of ac tiv ity at this small un in hab ited is land vol cano, 
which last erupted dur ing 1847-1852. Start ing in Jan u ary
2007, there were sat el lite ther mal anom a lies sug gest ing an
erup tion. Two months later ob serv ers is sued re ports of ash
plumes from ex plo sive ac tiv ity.

MODIS in fra red sat el lite data, com piled and an a lyzed
by the Hawai’i In sti tute of Geo phys ics and Plan e tol ogy
(HIGP) Ther mal Alerts Sys tem, first showed anom a lies at
Batu Tara on 17 Jan u ary 2007. For al most a year ther mal
sig na tures typ i cally were de tected ev ery 1-3 days, some -
times ev ery 4-5 days, with rare gaps of 6-7 days. Af ter no
anom a lies dur ing 9-17 Jan u ary 2008, reg u lar hotspots re -
turned and were con tin u ing at the end of the month.

The Dar win VAAC re ported that an ash cloud seen in
MTSAT and Terra MODIS im ag ery at 1633 on 13 March
2007 reached an al ti tude of 4.3 km and drifted N. By 0833

on 14 March the plume was seen ex tend ing about 90 km
NE, af ter which it dis si pated. Later that day the low-level
plume was 55 km long to wards the ENE.

A con tin u ous low-level plume, at or be low sum mit
level, was ob served on im ag ery on 15 March ex tend ing SE
from the sum mit to a dis tance of 65 km. The plume later
shifted around to wards the E, to a dis tance of ~ 37 km, on
16 March. Im ag ery on 17 March showed an other di rec tion
change, to the NE, ex tend ing a max i mum of 74 km. Gov -
ern ment of fi cials, res i dents, and fish er men on Lembata Is -
land (for merly known as Lomblen), ~ 50 km S, ob served
plumes ris ing from Batu Tara dur ing 17-19 March, but
there was no night glow. The plumes on 19 March were re -
port edly 500-1,500 m high and blow ing E. Al though me te -
o ro log i cal clouds in ter fered with sat el lite ob ser va tions, the
Cen tre of Vol ca nol ogy and Geo log i cal Haz ard Mit i ga tion
(CVGHM) re ported con tin u ous erup tions with ash to 500 m 
above the sum mit on 20 March. A con tin u ous thin plume
was also seen on sat el lite im ag ery ex tend ing 37 km NE on
20 March. Sim i lar ac tiv ity con tin ued through 21-22 March, 
with low-level plumes iden ti fied in im ag ery out to dis tances 
of 46-56 km to wards the E and SE.

High waves on 22 March pre vented a sci ence team from 
land ing on the is land, where CVGHM had hoped to in stall
in stru ments that could be mon i tored from the ob ser va tion
post at Lewotolo vol cano, ~ 52 km SSW. Ob ser va tions on
22 March de scribed ash plumes from the sum mit crater ris -
ing as high as 2 km and ashfall kill ing trees within a 500-m
ra dius of the sum mit on the south ern and east ern slopes.
White emis sions with in ter mit tent dense gray plumes also
orig i nated from a lo ca tion on the E foot of the moun tain,
with the clouds ris ing up to 250 m. A small cone grew there 
with a crater di am e ter of ~ 10 m. From a van tage point on
Lembata, other ob serv ers re ported mi nor ashfall, smelled
sul fur odors, heard ex plo sion noises, and saw in can des cent
blocks ejected to heights of ~ 500 m that landed in the sea.

Me te o ro log i cal clouds con tin ued to in ter mit tently ob -
scure sat el lite ob ser va tions dur ing 23-30 March, but avail -
able clear im ag ery and CVGHM re ports in di cated con tin u -
ing plumes at low al ti tudes ex tend ing as far as 90 km
down wind (fig ures 4 and 5). In fra red anom a lies also con -
tin ued to be re corded dur ing this time. On the morn ing of
31 March a plume was seen ex tend ing about 150 km NNW.

CVGHM re ported ob ser va tions from 30 March that in -
di cated the E side of the vol cano had been most im pacted
by re cent ac tiv ity. Plant life on the E side was af fected by
hot ashfall. White plumes rose from the sum mit to an al ti -
tude of ~ 1.7 km and drifted E. In can des cent rockslides and
cooled lava flows were ob served at the E foot of the vol -
cano. Steam and oc ca sional ash plumes rose from the area
where hot ma te rial in ter acted with the sea.

Semi-con tin u ous erup tions through 3 April pro duced
low-level plumes, gen er ally to al ti tudes of 1.5-3 km, re -
ported by ground ob serv ers and seen in sat el lite im ag ery to
dis tance of 37-56 km down wind in var i ous di rec tions. On 5 
April, plumes rose to 3 km al ti tude. Based on sat el lite im ag -
ery the CVGHM re ported that on 5 April a lava flow on the
E slope cre ated a cen tral levee with de bris fans on ei ther
side. The delta-like shape spanned about 450 m across. A
lava flow also ex tended 100 m into the wa ter. Dif fuse
plumes seen in sat el lite im ag ery rose to al ti tudes of 1.5 km
and drifted W and NW dur ing 4-11 April. Ex plo sive ac tiv -
ity pro duc ing no tice able ash plumes gen er ally de clined in
April, and on the 12th the haz ard sta tus was low ered to
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Alert Level 2. How ever, hotspots continued to be recorded
on an almost daily basis.

A pi lot re ported a low-level ash plume ex tend ing 90 km
W on 27 April, but ash could not be iden ti fied in sat el lite
data. Based on sat el lite im ag ery and CVGHM, the Dar win
VAAC is sued re ports of dif fuse low ash plumes drift ing W
dur ing 5 and 10-12 May. On 19 June an ash plume rose to
an al ti tude of 1.7 km. Clouds in hib ited vi sual ob ser va tions
on the other days dur ing 18-25 June. How ever, on 19 June,
a dense white plume ris ing to 1,000 m high was ob served.
Be tween 28 June and 1 July, dif fuse white plume was ob -
served ris ing to 50-150 m. An ash col umn reached 750 m
above the summit.

Based on ob ser va tions of sat el lite im ag ery, the Dar win
VAAC re ported that on 18 Sep tem ber, dif fuse ash plumes
rose to an al ti tude of 2.4 km and drifted W for 140 km.
CVGHM low ered the Alert Level to 1 on 9 Oc to ber. Dur ing 
3 Sep tem ber-9 Oc to ber, plumes rose to an al ti tude of ap -
prox i mately 1.4 km, 700 m above the sum mit. Sat el lite im -
ag ery showed an ash plume on 13 Oc to ber that rose to an

al ti tude of 3 km and drifted N and W. De spite time gaps
when plumes were not seen and the de creased fre quency of
ex plo sion plumes, MODIS data re corded ther mal anom a -
lies at least ev ery few days through out April-Oc to ber 2007,
and continuing into February 2008.

Geo logic Sum mary. The small iso lated is land of Batu
Tara in the Flores Sea about 50 km N of Lembata (for merly
Lomblen) Is land con tains a scarp on the east ern side sim i lar 
to the Sciara del Fuoco of It aly’s Stromboli vol cano. Veg e -
ta tion cov ers the flanks of Batu Tara to within 50 m of the
748-m-high sum mit. Batu Tara lies N of the main vol ca nic
arc and is noted for its potassic leu cite-bear ing basanitic
and tephritic rocks. The first his tor i cal erup tion from Batu
Tara, dur ing 1847-52, pro duced ex plo sions and a lava flow.

In for ma tion Con tacts: Cen tre of Vol ca nol ogy and
Geo log i cal Haz ard Mit i ga tion (CVGHM), Diponegoro 57,
Bandung, Jawa Barat 40122, In do ne sia (URL: http://por tal.
vsi.esdm.go.id/joomla/); Dar win Vol ca nic Ash Ad vi sory
Cen tre (VAAC), Bu reau of Me te o rol ogy, North ern Ter ri -
tory Re gional Of fice, PO Box 40050, Ca sua rina, North ern
Ter ri tory 0811, Aus tra lia (Email: dar win.vaac@bom.gov.
au; URL: http://www.bom.gov.au/info/ vaac/); Mi chael
Thirnbeck, Ja karta, In do ne sia (http://www.flickr.com/pho -
tos/thirnbeck/); 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/).

Anatahan

Mariana Is lands, Cen tral Pa cific
16.35°N, 145.67°E; sum mit elev. 790 m
All times are lo cal (= UTC +10 hours)

Dur ing mid 2007 and into early Feb ru ary 2008,
Anatahan (fig ure 6) dis charged oc ca sional sig nif i cant
plumes, as rest less seis mic ity as so ci ated with in ter mit tent
erup tions con tin ued. Key source data for this re port came
from the U.S. Geo log i cal Sur vey (USGS), the Emer gency
Man age ment Of fice of the Com mon wealth of the North ern
Mariana Is lands (EMO), NASA Earth Ob ser va tory, and the 
Wash ing ton Volcanic Ash Advisory Center (VAAC).

The same day MODIS ac quired this im age, the U.S. Air
Force Weather Agency re ported an odor of sul fur on the is -
land of Guam, ~ 200 km SW of Saipan, which also sug gests 
the pres ence of vog. USGS and EMO air qual ity in stru -
ments on Saipan re corded a max i mum 5-min ute av er age of
959 ppb sul fur di ox ide (SO2) and 99 ppb hy dro gen sul fide
(H2S) on 18 March. Al though such plumes can cause clo -
sure of the Saipan air port and re sult in health risks to
Saipan res i dents, such prob lems were not men tioned in
reports of this incident.

Crater lake dis ap pears. Seis mic ity re mained rest less
and in ter mit tent plumes con tin ued to dis charge from
Anatahan dur ing late 2007 and into 2008. By 31 Jan u ary
2008 the crater lake had disappeared.

Dis tinct in creases in am pli tude of seis mic trem ors oc -
curred on 26 and 28 No vem ber 2007. Ex plo sions were also
ob served, with rates peak ing on 28 No vem ber at sev eral per 
min ute. This in crease prompted rais ing the alert level to
Yel low/Ad vi sory on 29 November.
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Fig ure 4. Ae rial pho to graph of Batu Tara erupt ing in late March 2007 with 
an ash plume blow ing NE. View is to wards the SSE from a Garuda Boe ing 
737 flight be tween Timika, Pa pua New Guinea and Bali, In do ne sia.
Lembata Is land is in the right back ground. Cour tesy of Mi chael
Thirnbeck.

Fig ure 5. Ae rial pho to graph of Batu Tara erupt ing in late March 2007
show ing a steam plume and a smaller ash puff. View is to wards the SE
from a Garuda Boe ing 737 flight be tween Timika, Pa pua New Guinea and 
Bali, In do ne sia. The bay on the left opens to the E. Cour tesy of Mi chael
Thirnbeck.



On 14 De cem ber 2007 the Wash ing ton Vol ca nic Ash
Ad vi sory Cen ter (VAAC) re ported a steam plume vis i ble in 
sat el lite data, but no in di ca tion of ash. There was a small
surge in seis mic ac tiv ity re corded on 16 De cem ber that de -
creased to pre vi ous lev els by the following day. Ac cord ing
to the U.S. Air Force Weather Agency, a plume on 30 De -
cem ber con sisted pri mar ily of steam and gas, with lit tle ash
con tent. Seis mic tremor lev els in creased 16 Jan u ary 2008
and persisted.

On 31 Jan u ary 2008, sat el lite data showed that the lake
in the E crater, a wa ter body whose level had been drop ping 
since Sep tem ber 2007, had dis ap peared. Ac cord ing to the
USGS, the tremor in di cated that the vol cano may have en -
tered a new phase within its cur rent ep i sode of un rest, and
the dis ap pear ance of the lake sug gested that the mag matic
heat source may have moved closer to the surface.

Ash emis sions oc curred at Anatahan on 3 Feb ru ary
2008. Sat el lite im ages showed a dif fuse ash plume ex tend -
ing W for ~ 100 km. It was not pos si ble to de ter mine pre -
cisely the al ti tude of this ash plume from the cur rently
avail able data, but it was likely less than 1,500 m. On 5
Feb ru ary, the USGS re ported per sis tent el e vated seis mic
tremor and con tin ued de tec tion of SO2 in sat el lite data. The
USGS changed the Avi a tion Color Code to Or ange and the
Alert Level to Watch as a re sult of the ash emis sions.

A sat el lite im age (fig ure 7) shows the vol ca nic is land on 
6 Feb ru ary 2008. Dwarfed by clouds over head, the is land
re leased a faint plume (pre sum ably bear ing lit tle if any ash)
blow ing WNW. Data from the sat el lite-based Ozone Mon i -
tor ing In stru ment (OMI) showed a low-level SO2 plume ex -
tend ing W to SW from the volcano.

No ther mal anom a lies have been mea sured by MODIS
sat el lites over Anataham since June 2006. In a re cent pub li -
ca tion, Hilton and oth ers (2007) re ported on newly de rived
SO2 emis sion rates for Anatahan.

Ref er ence: Hilton, D. R., Fischer, T. P., McGonigle, A.
J. S., and de Moor, J. M., 2007, Vari able SO2 emis sion rates 
for Anatahan vol cano, the Com mon wealth of the North ern
Mariana Is lands: Im pli ca tions for de riv ing arc-wide vol a tile 
fluxes from erupt ing vol ca noes: Geo phys i cal Re search Let -
ters, v. 34, p. L14315, doi:10.1029/2007GL030405.

Geo logic Sum mary. The elon gate, 9-km-long is land of
Anatahan in the cen tral Mariana Is lands con sists of a large
stratovolcano with a 2.3 x 5 km, E-W-trending com pound

sum mit cal dera. The larger west ern por tion of the cal dera is 
2.3 x 3 km wide, and its west ern rim forms the is land’s
790-m high point .  Ponded lava f lows over  la in by
pyroclastic de pos its fill the floor of the west ern cal dera,
whose SW side is cut by a fresh-look ing smaller crater. The 
2-km-wide east ern por tion of the cal dera con tained a
steep-walled in ner crater whose floor prior to the 2003
erup tion was only 68 m above sea level. A sub ma rine vol -
cano, NE Anatahan, rises to within 460 m of the sea sur face 
on the NE flank of the vol cano, and nu mer ous other sub ma -
rine vents are found on the NE-to-SE flanks. Sparse ness of
veg e ta tion on the most re cent lava flows on Anatahan had
in di cated that they were of Ho lo cene age, but the first his -
tor i cal erup tion of Anatahan did not oc cur un til May 2003,
when a large ex plo sive erup tion took place forming a new
crater inside the eastern caldera.

In for ma tion Con tacts: Emer gency Man age ment Of fice
of the Com mon wealth of the North ern Mariana Is lands
(EMO-CNMI) and USGS Ha waii Vol cano Ob ser va tory, PO 
Box 100007, Saipan, MP 96950, USA (URL: http://www.
cnmiemo.gov.mp/ and http://vol cano.wr.usgs.gov/
cnmistatus.php); U.S. Air Force Weather Agency (AFWA)/
XOGM, Offutt Air Force Base, NE 68113, USA (Email:
Charles.Holliday@afwa.af.mil); NASA Earth Ob ser va tory
(URL: http://earthobservatory.nasa.gov/); Wash ing ton Vol -
ca nic Ash Ad vi sory Cen ter (VAAC), Sat el lite Anal y sis
Branch (SAB), NOAA/NESDIS E/SP23, NOAA Sci ence
Cen ter Room 401, 5200 Auth Rd., Camp Springs, MD
20746, USA (URL: http://www.ssd.noaa.gov/); Google
Earth (URL: http://earth.google.com/).
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Fig ure 7. Anatahan re leased plumes of ash and steam in early Feb ru ary
2008, con tin u ing a pat tern of in ter mit tent ac tiv ity from the pre vi ous
De cem ber. The Mod er ate Res o lu tion Im ag ing Spectroradiometer
(MODIS) on NASA’s Aqua sat el lite cap tured this im age on 6 Feb ru ary
2008. In this im age, a dif fuse pale gray plume blows W from the vol ca nic
is land and over the Pa cific Ocean. NASA im age cour tesy the MODIS
Rapid Re sponse Team at NASA GSFC.

Fig ure 6. Sat el lite image of Anatahan in early 2008. Bright white ar eas are
clouds. A dif fuse plume dirfting NW ap pears to be orig i nat ing from
fumaroles in the east ern crater. Cour tesy of Google Earth and Dig i tal
Globe, ac cessed 20 Feb ru ary 2008.



Bezymianny

Kamchatka Pen in sula, Rus sia
55.978°N, 160.587°E; sum mit elev. 2,882 m

In BGVN 32:11, we er ro ne ously re ported a cloud height
of 35 km from Bezymianny on 10 No vem ber 2007. The
plume on that day was a steam plume that ex tended ~35 km
down wind.

Ref er ence: Cergey Ushakov, Kamchatkan and  North -
ern Kuriles Vol ca nic Ac tiv ity, KVERT IN FOR MA TION
RE LEASE  57-07, Sat ur day, No vem ber 10, 2007, 03:30
UTC (15:30 KDT).

El Chichón

México
17.360°N, 93.228°W; sum mit elev. 1,050 m

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

On 4 No vem ber 2007, at mid night, a land slide along the 
Grijalva river bur ied a set tle ment (Juan de Grijalva,
Municipio de Ostuacán, Chiapas) lo cated ~ 25 km WSW
from the 1982 crater. The event, the sub ject of a re port in
the news pa per La Jornada, was re ported to have bur ied
40-60 dwell ings and killed at least 10, but more likely
200-300 residents.

Con cern arose as to whether the event was trig gered by
El Chichón vol cano. The sci en tists authoring this re port,
which in cluded those from the Instituto de Geofísica of the
Universidad Nacional Autónoma de México (UNAM),
noted that low-fre quency rum bling (pre sum ably tremor)
can clearly be felt in side the ac tive crater. They as so ci ated
these per tur ba tions with the hy dro ther mal system.

The au thors con sid ered the per tur ba tions too small to
cause the dis tant land slide. Ac cord ing to the au thors, the
land slide at the Grijalva river was prob a bly the re sult of
mor pho log i cal in sta bil ity af ter heavy rain fall, rather than
as so ci ated with El Chichón behavior.

How ever, in the af ter math of the 1982 erup tion, El
Chichón’s nearby flanks still con tain abun dant un sta ble
slopes, and the new veg e ta tion fails to keep up with the ero -
sion rate. Also, intracrater av a lanches still oc cur, par tic u -
larly af ter heavy rain fall. Ac cord ing to co-au thor Dmitri
Rouwet, the rum bling be neath the crater of ten trig gers
small intracrater avalanches.

El Chichón was the scene of large Plinian erup tions in
1982, and the crater hosts a shal low crater lake that has
dras ti cally var ied in size since Jan u ary 2001. Fig ure 8
shows the lake in 2005, the small est vol ume at this crater
lake yet ob served. In March 2007 (fig ure 9) the lake con -
tained the larg est vol ume yet ob served (~ 6 x 105 m3).

Boil ing springs. The changes in lake vol ume stem
largely from vari able dis charges at a boil ing spring, rather
than merely re flect ing di rect in put from rain fall and
evap o ra tion.

Dur ing 2001, 2004 and 2007 a large-vol ume lake was
as so ci ated with a high dis charge (over 10 kg/s) into the
lake. Sa line, near-neu tral pH wa ter pours from a boil ing
gey ser-like spring on the lake’s N coast. This took place in
months such as Jan u ary, only a few months af ter the end of

the June-Oc to ber rainy sea son. The sa lin ity was greater
when the lake had higher vol ume. This ob ser va tion im plies
that the di rect in put of rain wa ter is not a ma jor con trib u tor
to lake vol ume. In stead, rain wa ter is thought to in fil trate
into the crater floor and then dis charge into the lake through 
the boiling springs.

These springs al ter nate be tween pe ri ods of high- and
low-wa ter dis charge feed ing the lake. The pe ri ods of high
dis charge at the springs cor re spond to pe ri ods when the
lake grows. The pe ri ods of low dis charge at the springs cor -
re spond to va por dis charge there, in ter vals when the lake
shrinks.

In gen eral, on go ing mea sure ments sug gest de creas ing
con cen tra tions for the boil ing spring and crater lake wa ters
with time. This sug gest an ab sence of new mag matic in put
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Fig ure 8. The crater lake at El Chichón when it con tained the small est
wa ter vol ume ever re corded here (5 June 2005). The crater di am e ter is ~ 1
km. Cour tesy of L. Rosales.

Fig ure 9. The crater lake at El Chichón when it con tained the larg est wa ter
vol ume ever re corded here (26 March 2007). Cour tesy M. Jutzeler.

Fig ure 10. The crater lake at El Chichón crater lake as seen on 20
De cem ber 2007. Cour tesy A. Mazot.



since 1982. Af ter the 2007 rainy sea son the lake vol ume de -
creased, co in cid ing with a change to pure va por emis sion
from the gey ser-like spring since August 2007 (figure 10).

Tremor, gas fluxes, in fer ences, and on go ing mon i tor -
ing. The au thors of this re port in ferred that the low-fre -
quency tremor and rum bling be neath the crater floor
stemmed from fluid mi gra tions in side the boil ing aqui fer,
some times caus ing small intra-aqui fer phreatic ex plo sions.
Nev er the less, crater floor in spec tion dur ing De cem ber
2007 found it un bro ken (with out ev i dence of rup ture or
breach ing). The crater mor phol ogy, no ta bly the dis tri bu tion 
of fumarolic fields, has on the whole re mained sta ble since
shortly after the 1982 eruptions.

The CO2 gas fluxes from the crater lake’s sur face and
floor were re cently sam pled us ing a float ing ac cu mu la tion
cham ber to mea sure the out put. The cal cu lated mean emis -
sion rate at the lake’s sur face in March 2007 was 1,500 g /
(m2 @ day), and in De cem ber 2007 a pre lim i nary es ti mate
was 860 g / (m2 @ day). A pre lim i nary flux rate from the
crater floor in Oc to ber 2007 was 1,930 g / (m2 @ day).

In ad di tion, in fra red cam era im ages proved use ful to
quan tify the ther mal out put. A good cor re la tion ap peared
be tween gas flux and ground tem per a ture. This may of fer
po ten tial for future monitoring.

The au thors in ferred that fu ture El Chichón vol ca nism
might take the form of intracrater dome growth. Such
growth could fol low changes in chem is try, tem per a ture and 
dy nam ics of the crater lake, the de gas sing re gime, seis mic -
ity, geo mag ne tism, crater mor phol ogy, or other un rest such
as the on set of phreatic ex plo sions. Such pro cesses can oc -
cur very rap idly, as re cently shown by the dome growth at
Kelud, In do ne sia, in No vem ber 2007. How ever, the au -
thors’ in ves ti ga tion found no evidence to support current
dome growth.

Fu ture up dates on the ac tiv ity of El Chichón can be
found on the CVL-IAVCEI website (http://www.ulb.ac.be/
sci ences/cvl/in dex.html).

Geo logic Sum mary. El Chichón is a small, but pow er ful 
trachyandesitic tuff cone and lava dome com plex that oc cu -
pies an iso lated part of the Chiapas re gion in SE México far
from other Ho lo cene vol ca noes. Prior to 1982, this rel a -
tively un known vol cano was heavily for ested and of no
greater height than ad ja cent non-vol ca nic peaks. The larg -
est dome, the for mer sum mit of the vol cano, was con -
structed within a 1.6 x 2 km sum mit crater cre ated about
220,000 years ago. Two other large domes are lo cated on
the SW and NW flanks. A horse-shoe shaped ex plo sion
crater on the SE flank of El Chichón wit nesses past ex plo -
sive ac tiv ity, now host ing the Agua Caliente ther mal
springs. Eleven large ex plo sive erup tions have oc curred
dur ing the last 8,000 years. The pow er ful 1982 ex plo sive
erup tions of high-sul fur, anhydrite-bear ing magma de -
stroyed the sum mit lava dome and were ac com pa nied by
pyroclastic flows and surges that dev as tated an area ex tend -
ing about 8 km around the vol cano. The erup tions cre ated a
new 1-km-wide, 300-m-deep crater that now contains an
acidic crater lake.

In for ma tion Con tacts:  Dmitri Rouwet ,  Istituto
Nazionale di Geofisica e Vulcanologia (INGV-Palermo),
Sezione di Palermo, Via Ugo La Malfa 153, CAP 90146,
Palermo, It aly (URL: http://www.pa.ingv.it/); Agnes
Mazot, Loic Peiffer, and Yuri Taran, Instituto de Geofisica,
Universidad Nacional Autonoma de Mex ico, Ciudad
Universitaria, Circuito Ex te rior s/n, Col. Copilco, Del.

Coyoacan, CP 04510, Mex ico DF, Mex ico (URL: http://
www.geofisica.unam.mx/vulcanologia/span ish/per sonal.
html); Nick Var ley, Cen tre of Ex change and Re search in
Vol ca nol ogy, Fac ulty of Sci ence, Uni ver sity of Colima,
Av. 25 de Julio #965, Col. Vil las San Sebastián, C.P. 28045 
Colima, Colima, México (URL: http://www.ucol.mx/ciiv/
nick/per sonal_en.htm); Mar tin Jutzeler, Cen tre for Ore De -
posit Re search (CODES), Uni ver sity of Tas ma nia, Aus tra -
lia; and Laura Rosales Lagarde, Earth and En vi ron men tal
Sci ence De part ment, New Mex ico Tech, Socorro, NM,
USA; La Jornada (URL: www.jornada.unam.mx/).

Fuego

Gua te mala
14.473°N, 90.880°W; sum mit elev. 3,763 m

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

Erup tive ac tiv ity has con tin ued at Fuego be tween Jan u -
ary 2007 and early Feb ru ary 2008. Typ i cal ac tiv ity dur ing
this in ter val con sisted of ex plo sions that gen er ated ash
plumes up to ~ 2 km above the sum mit (~ 6 km al ti tude)
and caused lo cal ashfall (re ported up to ~ 15 km away, but
from one erup tion, ~ 25 km away). Strombolian erup tions,
av a lanches, and lava flows up to ~ 1.5 km long were also
com monly re ported. Pyroclastic flows trav eled up to ~ 2
km. Blocks de tach ing from the front of the flows and
bounc ing downslope were of ten in can des cent. Sat el lite im -
ag ery of ten de tected hotspots. Shock waves and rum bling
or loud noises, some times de scribed as sim i lar to a pass ing
air plane, were com monly no ticed. Out last re port dis cussed
events through De cem ber 2006 (BGVN 32:11).

De tails in cluded in the text be low were pro vided by the
Inst itu to  Nacional  de Sismologia ,  Vulcanología ,
Meteorología  e  Hidrologia ( INSIVUMEH),  the
Coordinadora Nacional para la Reducción de Desastres
(CONRED), and the Wash ing ton Vol ca nic Ash Ad vi sory
Cen ter (VAAC).

The pho to graphs in cluded in this re port are by Rich ard
Ros coe, who on his website (www.photovolcanica.com)
fea tures more Fuego pho tos than we can in clude here. He
also in cludes a brief an i ma tion of a small Fuego erup tion.
His site also pro vides a be gin ner’s guide to vol cano pho tog -
ra phy as well as cau tions about safety and trek king in the
area. All of his pho tos are used with his per mis sion. They
were taken dur ing 29-31 De cem ber 2007. A com pan ion site 
by his col leagues M. Rietze and Th. Boeckel also de scribes
their photo ex cur sion. Fig ures 11-13 are broadly rep re sen -
ta tive of the kinds of erup tions com mon at Fuego dur ing the 
re port ing in ter val, and they pro vide a feel for the regional
setting and geography.

Dur ing 4-5 Jan u ary 2007 gas-and-ash clouds rose to 4.
2-4.8 km al ti tude and con stant in can des cent av a lanches
from the cen tral crater and a lat eral crater ~ 70 m from the S 
edge of the cen tral crater de scended SW to wards Taniluyá
ra vine. Fine ashfall was noted in ar eas S and ~ 9-15 km SW 
of the sum mit. On 12 Jan u ary there was ex plo sive ejecta
and ash plumes up to 4 km al ti tude. In can des cent ma te rial
was pro pelled up to 75 m above the sum mit and in can des -
cent blocks rolled W to wards Taniluyá ra vine and Santa
Teresa ra vine, and S to wards Cenizas ra vine. Ex plo sive ac -
tiv ity was re ported again dur ing 21-29 Jan u ary when in can -
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des cent ma te rial and blocks were ejected 100 m above the
sum mit; blocks rolled ~ 500 m S and SW. On 26 and 29
Jan u ary glow ing blocks from lava-flow fronts rolled S to -
wards Cenizas ra vine. Dur ing an over night visit to a neigh -
bor ing sum mit,  Craig Chesner and Sid Halsor saw
Strombolian eruptions at roughly half-hour intervals.

No ac tiv ity was re ported af ter late Jan u ary un til 9-13
March 2007, when lava flows were noted ex tend ing
~ 100-150 m W to ward Taniluyá ra vine and ex plo sive ash
plumes rose to 4-4.2 km al ti tude. On 12 March glow ing ma -
te rial was ejected ~ 15-20 m above the cen tral crater. Lava
flows on 15 March and ex plo sive in can des cent ejecta
thrown 200 m above crater rim were ac com pa nied by an
ash plume. The lon gest lava flows trav eled ~ 1.5 km W to -
ward Taniluya ra vine. Sim i lar ac tiv ity con tin ued the next
day, with pre vi ous lava flows ad vanc ing and new flows
seen in  dif  fer  ent  ra  v ines.
Pyroclastic flows also oc curred,
ash plumes rose to 4-6 km al ti -
tude. Shockwaves were felt ~ 15
km away, and Strombolian erup -
tions pro pelled glow ing tephra
300 m above the sum mit. Two
pyroclastic flows trav eled about
800 m; one NW, and an other W
and SW. Dur ing most days 21-27
March Fuego emit ted ex plo sive
gas-and-ash plumes that rose to
~ 4.7-5.1 km al ti tude, caus ing
ashfall in ar eas 5-8 km SSE and 9
km W. On 24 March ex plo sions
were fol lowed by lava blocks roll -
ing down the W flank to ward
Taniluyá ra vine. Sim i lar ac tiv ity
on 26 March caused ashfall in
areas 10-25 km to the W and SE.

The next re ports of ac tiv ity,
dur ing 20-23 April, were of lava
flows, pyroclastic flows, ex plo -
sive in can des cent ejecta 50-75 m
above the vent, and a gas-and-ash
plume up to 4 km al ti tude. In can -
des cent ma te rial de scended 300 m 
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Fig ure 12. An ex plo sive plume ris ing ver ti cally above Fuego’s sum mit on
29 De cem ber 2007, with wisps of fall ing ash vis i ble on the right side. The
photo was taken from Antigua. Copy righted photo by Rich ard Ros coe.

Fig ure 11. A view of Fuego in erup tion as seen from the city of Antigua.
Note twin church spires along the photo’s lower mar gin. Fuego (erupt ing
at left) is only one of sev eral vol ca noes in this photo; pro gres sively far ther
to wards the right peaks con sist of Meseta, Acatenango (high est), and
Yepocapa. This copy righted photo is from around 29-31 De cem ber 2007.
Used with per mis sion of pho tog ra pher Rich ard Ros coe.

Fig ure 13. In can des cent ejecta from Strombolian erup tions of Fuego taken from the N on Acatenango vol cano
(~ 4 km el e va tion). The ex act date was sur mised from text as 30 De cem ber 2007. The shape of Fuego’s sum mit
has been mod i fied by the growth of a sharp peak, pre sum ably due to the ac cu mu la tion of spat ter and cin der. The
night-time ex po sure also cap tured in the back ground the lights of towns on the Pa cific coastal plain to the S.
Copy righted photo by Rich ard Ros coe.



down the S and W flanks. The Wash ing ton VAAC re ported 
that an in tense hotspot seen on sat el lite im ag ery on 21 April 
was likely caused by a lava flow to the SW. On 23 April a
pyroclastic flow and in can des cent av a lanches trav eled
down SE and SW ra vines; ash ex plo sions caused light
ashfall in areas S.

Ob ser va tions dur ing 17-19 May were of fumarolic
emis sions ~ 600 m high along with ac tive lava flows ex -
tend ing ~ 100 m SW to ward the Taniluyá ra vine and ~ 500
m SW to ward the Cenizas ra vine. The lava flow from the
edge of the cen tral crater con tin ued on the S flank (~ 150 m
long); land slides of blocks of in can des cent ma te rial spalled
from the front of the flow into the Taniluya ra vine. Ac tiv ity
the fol low ing week, 26-27 May, con sisted of ex plo sive
ejecta ~ 100 m above vent, gray steam-and-ash plumes up
to 4-4.6 km al ti tude, and block av a lanches to the S and SW. 
On 28 May the lava flow on the S flank con tin ued to ad -
vance and pro duce in can des cent blocks that rolled W in
Taniluya ra vine. Ex plo sive in can des cent ejecta was seen on 
29 May, along with lava flows that ex tended ~ 400 m SW
to ward Cenizas ra vine and in can des cent material rising tens 
of meters above the vent.

On 1-2 Au gust, pyroclastic flows oc curred and ex plo -
sive ejecta was thrown 50-75 m above the crater rim; an ash 
plume rose to 5.3 km al ti tude. In can des cent av a lanches
trav eled 500-700 m down the S and W flanks. On 2 Au gust, 
a mod er ate erup tion pro duced a pyroclastic flow that trav -
eled ~ 2 km SSW down the Cenizas ra vine. A re sul tant
plume pro duced ashfall S, SW, and W for several minutes.

On 8-9 Au gust, pyroclastic flows and ex plo sive
Strombolian ac tiv ity oc curred with a gas-and-ash cloud to
4.4-5.6 km al ti tude. This erup tion was vis i ble from the city
of Antigua, even though the re sult ing lava flows pri mar ily
trav eled down the S and W flanks, which were on the side
op po site from Antigua. Clouds ob scured the view of pos si -
ble E-flank lava flows. Ashfall was re ported in ar eas to the
W. Lava flows and re lated de tached blocks trav eled 1.5 km
down Cenizas ra vine to the SW. Sev eral pyroclastic flows
de scended the flanks. Ashfall was re ported in villages to the 
W, SW, and S.

On 10-13 Au gust, small ex plo sions and ash plumes rose 
up to 4.3 km al ti tude. 11 Au gust be hav ior was char ac ter -
ized by weak ex plo sions that ex pelled gray ash to 500 m
above the crater. On 27 Au gust, lahars car ried tree trunks,
branches, and blocks down the Lajas drain age to the SE. On 
28 Au gust, ex plo sive ash plumes rose to 4.1 km al ti tude.
On 31 Au gust, a lahar 8 m wide and 1.5 m thick de scended
W down the Santa Teresa ravine.

On 3-4 Sep tem ber, ex plo sive ash plumes rose to 4.5 km
al ti tude. On 3 Sep tem ber, fumarolic plumes rose to 4 km al -
ti tude and a 300 m lava flow trav eled W down the Taniluya
drain age. There were also av a lanches in the Cenizas ra vine. 
On 21 Sep tem ber ex plo sions of gray ash rose to ~ 5.8 km
al ti tude and in can des cent pulses in the crater rose to 75 m
with av a lanches in the S and SW flank. On 24 Sep tem ber
2007, mod er ate and strong ex plo sions oc curred, ac com pa -
nied by ash plumes ex tend ing up to 900 m above the crater,
and con stant de gas sing sounds for pe ri ods of up to 20 min.
On 5 Oc to ber, weak to mod er ate in can des cent ex plo sions
oc curred, ac com pa nied by ash plumes up to 800 m above
the crater, and de gas sing sounds. Block avalanches were
noted in the Taniluyá and Santa Teresa ra vines.

On 10 Oc to ber, weak to mod er ate ex plo sions oc curred,
the larg est ac com pa nied by ash plumes that rose to 4-5 km

al ti tude. Av a lanches from cone build ing in the in ner crater
went W into the Taniluyá and Santa Teresa ravines.

On 12 Oc to ber, INSIVUMEH re ported that ex plo sions
from Fuego pro duced ash plumes that rose to al ti tudes of 4.
2-4.8 km and caused ashfall in ar eas to the W. The ex plo -
sions were ac com pa nied by rum bling, and de gas sing
sounds; shock waves were de tected up to15 km away. The
Wash ing ton VAAC re ported a ther mal anom aly on sat el lite
im ag ery along with ash plumes that drifted W and NW.

Ac cord ing to Wash ing ton VAAC, sat el lite im ag ery de -
tected mul ti ple ash “puffs” emit ting from the vol cano be -
tween 24-30 Oc to ber. They also re ported ash plumes on 20
No vem ber (4.6 km in al ti tude) and 29 No vem ber. Ad di -
tional weak to mod er ate ex plo sions oc curred on 7 De cem -
ber and 12 De cem ber, ex pel ling ash and caus ing de gas sing
sounds. Shock waves were no ticed up to 15 km away.

On 15 De cem ber, Fuego gen er ated a sig nif i cant
ash-and-steam plume that was ob served from Antigua and
Gua te mala. It also pro duced a con sid er able flow of ash (and 
pos si bly lava) down its E slopes. Ac cord ing to the Wash -
ing ton VAAC, sat el lite im ag ery de tected a ther mal anom aly 
on 15-16 De cem ber. There af ter, Fuego’s ac tiv ity de clined
to nor mal lev els, al though a few mod er ate ex plo sions con -
tin ued, along with an oc ca sional ash plume. An ash cloud
from Fuego was ob served on 21 December and 26
December 2007.

For 11 Jan u ary and 24 Jan u ary 2008, INSIVUMEH re -
ported weak ex plo sions from Fuego that pro duced ash
plumes that rose to al ti tudes of 4-5 km. Small av a lanches of 
blocks trav eled W to ward the Taniluyá ra vine. Based on re -
ports from INSIVUMEH, CONRED re ported on 28 Jan u -
ary that the Alert Level was low ered to Green. On 30 Jan u -
ary, sat el lite im ag ery de tected a nar row plumes of gas and
pos si ble ash. On 4 Feb ru ary, sat el lite im ag ery de tected ash
plumes that rose to an altitude of 5 km.

Geo logic Sum mary. Volcán Fuego, one of Cen tral
Amer ica’s most ac tive vol ca noes, is one of three large
stratovolcanoes over look ing Gua te mala’s for mer cap i tal,
Antigua. The scarp of an older ed i fice, Meseta, lies be tween 
3,763-m-high Fuego and its twin vol cano to the N,
Acatenango. Con struc tion of Meseta vol cano dates back to
about 230,000 years and con tin ued un til the late Pleis to cene 
or early Ho lo cene. Col lapse of Meseta vol cano may have
pro duced the mas sive Escuintla de bris-av a lanche de posit,
which ex tends about 50 km onto the Pa cific coastal plain.
Growth of the mod ern Fuego vol cano fol lowed, con tin u ing
the Sward mi  gra  t ion of  vol  ca  nism that be  gan a t
Acatenango. In con trast to the mostly andesitic Acatenango 
vol cano, erup tions at Fuego have be come more mafic with
time, and most his tor i cal ac tiv ity has pro duced ba saltic
rocks. Fre quent vig or ous his tor i cal erup tions have been re -
corded at Fuego since the on set of the Span ish era in 1524,
and have pro duced ma jor ashfalls, along with occasional
pyroclastic flows and lava flows.

In for  ma t ion Con tacts:  Ins t itu to  Nacional  de
Sismologia, Vulcanología, Meteorología e Hidrologia
(INSIVUMEH) ,  Minis tero  de  Communicaciones ,
Transporto, Obras Públicas y Vivienda, 7a. Av. 14-57, zona 
13, Gua te mala City 01013, Gua te mala (URL: http://www.
insivumeh.pagina.de); Coordinadora Nacional para la
Reducción de Desastres (CONRED), Av. Hincapié 21-72,
Zona 13, Gua te mala City, Gua te mala; Wash ing ton Vol ca -
nic Ash Ad vi sory Cen ter (VAAC), Sat el lite Anal y sis Branch 
(NOAA/NESDIS), 4700 Sil ver Hill Road, Stop 9910,
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Wash ing ton, DC 20233-9910, USA (URL: http://www.ssd.
noaa.gov/); Rich ard Ros coe, PhotoVolcanica.com (URL:
http://www.photovolcanica.com/); M. Rietze, R. Ros coe,
and Th. Boeckel, (website) Vol ca noes of Cen tral Amer ica,
Volcan Fuego, Gua te mala 29th-31st of Dec. 2007 (URL:
http://www.tboeckel .de/EFSF/efsf_wv/fuego_07/
fuego_07_e.htm); Craig Chesner, East ern Il li nois Uni ver -
sity, Charleston, Il li nois, USA; Sid Halsor, Wilkes Barre
University, Wilkes Barre, PA 18766, USA.

Poás

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

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

A small phreatic erup tion took place from the crater
lake at Poás (fig ure 14) on 13 Jan u ary 2008. Var i ous
changes such as the loss of fumaroles and mi nor mass wast -
ing have also oc curred at the intracrater dome. The 13 Jan u -
ary erup tion was de scribed in a re port by Eliecer Duarte of
the Observatorio Vulcanologico Sismologica de Costa
Rica-Universidad Nacional (OVSICORI-UNA). Our
previous re port dis cussed Sep tem ber 2006-Sep tem ber 2007 
and noted hy dro ther mal vari a tions and a mi nor phreatic
erup tion (BGVN 32:09).

A small phreatic erup tion oc curred at 0900 on 13 Jan u -
ary from the hot, acidic Laguna Caliente. Carlos Cordero, a
park ranger who wit nessed the event, in di cated that the
event ejected wa ter and sed i ments from the lake’s cen ter to
a height of ~ 200 m. This ma te rial mainly fell back into the
lake, chang ing its color from a dark green to an in tense
white (fig ure 15). The event was also seen by a group of
tour ists who watched from the main view point ~ 1 km S of
the lake. The eye-wit ness re port em pha sized the calm con -
di tions of the lake and dome be fore the eruption.

Post-erup tion in spec tion of the crater by OVSICORI
staff re vealed that the ex plo sion left a 1.5-m-wide band of
sed i ment up to 10 cm thick along the en tire rim of the lake
(fig ure 16). Some sed i ment also ex tended about 8 m from
the shore at the S rim, near the ter race of the dome. The de -
pos its, clearly de bris from the lake bot tom, in cluded many
shin ing crys tals; larger clasts were ab sent. Af ter the ex pul -
sion, wa ter flow ing back into the lake seem ingly scoured or 
removed some sediment.

Dur ing a visit of OVSICORI staff, the lake’s color
changed over about a 3-hour pe riod as a re sult of gas ex pul -
sion. The rapid de gas sing of thick col umns of toxic gases
ob scured vis i bil ity of the other side of the lake. Com pared
to mea sure ments at the end of No vem ber 2007, the lake’s
tem per a ture had dropped (to 45ºC) and the wa ter level had
risen 1.5 m.

The OVSICORI's staff also found a small land slide (8 x
20 m) on the dome’s N face (fig ure 17). They de scribed the
land slide as a cha otic de posit of heavily al tered an gu lar
blocks in a gray ma trix that had been al tered by hy dro ther -
mal ac tiv ity. A slurry of yel low ish ma te ri als reached the
edge of the lake. Based on field ev i dence, the team con -
cluded that the small land slide took place im me di ately af ter 
the emission of sediments.

Fig ure 18 shows a photo of the dome’s steep E cliff
face. Fumaroles had re cently ceased emerg ing. Cracks and

crev ices on top of that ter race were also rap idly wid en ing as 
joint blocks de tach.

Geo logic Sum mary. The broad, well-veg e tated ed i fice
of Poás, one of the most ac tive vol ca noes of Costa Rica,
con tains three crat ers along a N-S line. The fre quently vis -
i ted mult i -hued  sum mit  crater  lakes of  the ba -
saltic-to-dacitic vol cano, which is one of Costa Rica’s most
prom i nent nat u ral land marks, are eas ily ac ces si ble by ve hi -
cle from the nearby cap i tal city of San José. A N-S-trending 
fis sure cut ting the 2,708-m-high com plex stratovolcano ex -
tends to the lower north ern flank, where it has pro duced the
Congo stratovolcano and sev eral lake-filled maars. The
south ern most of the two sum mit crater lakes, Botos, is cold
and clear and last erupted about 7,500 years ago. The more

 Volcanism Network, Volume 32, Number 12, December 2007 Poás    11

Fig ure 14. Top o graphic map of Poás and en vi rons em pha siz ing the crater
lake, scene of a 13 Jan u ary phreatic erup tion. Note the dome and the area
la beled ‘ter race’ on its mar gin. Map by E. Duarte, OVSICORI-UNA.

Fig ure 15. A pic ture of the ac tive crater of Poás taken a short time af ter the
phreatic erup tion had ended and the main col umn had col lapsed on 13
Jan u ary 2008. The dome is in front of the steam-cov ered lake. The shot
was cap tured by park ranger Carlos Cordero who stood at the main
view point S of the lake. Courtesy of OVSICORI-UNA.



prom i nent geothermally heated north ern lake, Laguna
Caliente, is one of the world’s most acidic nat u ral lakes,
with a pH of near zero. It has been the site of fre quent
phreatic and phreatomagmatic erup tions since the first his -

tor i cal erup tion was re ported in 1828. Poás erup tions of ten
include geyser-like ejections of crater-lake water.

In for ma tion Con tacts: E. Duarte and E. Fernández,
Observatorio Vulcanologico Sismologica de Costa
Rica-Universidad Nacional (OVSICORI-UNA), Apartado
86-3000, Heredia, Costa Rica (URL: http://www.ovsicori.
una.ac.cr/).

Guagua Pichincha

Ec ua dor
0.171°S, 78.598°W; sum mit elev. 4,784 m

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

Fol  low ing De cem ber 2007 seis  mic ity,  Guagua
Pichincha gen er ated phreatic erup tions mul ti ple times on 1
Feb ru ary 2008. The sum mit lies only ~ 8 km W of the lim its 
of Ec ua dor’s cap i tal, Quito. Our last re port sum ma rized
events through Jan u ary 2004 (BGVN 29:06).

In lead-up to the phreatic erup tions, the Instituto
Geofísico Escuela Politécnica Nacional (IG-EPN), re ported 
that an M 4.1 earth quake oc curred in the vi cin ity on 6 De -
cem ber 2007, fol lowed a week later by an in crease in frac -
ture earth quakes. These events, con tin u ing through 23 De -
cem ber, were be low M 3 and oc curred at shal low depths
within the vol cano. On 24-30 De cem ber 2007, IG-EPN in -
di cated that the fumaroles were stable.

IG-EPN re ported that a slight in crease in ac tiv ity had
been ob served over a few weeks at the end of Jan u ary 2008. 
This ac tiv ity cul mi nated on 1 Feb ru ary with seven phreatic
ex plo sions of moderate size. IG-EPN went on to say that
these phreatic erup tions gen er ally oc cur dur ing rainy pe ri -
ods, so these ex plo sions are not nec es sar ily in dic a tive of
any in crease in ac tiv ity. Since this type of event may oc cur
again, how ever, IG-EPN rec om mended that vis i tors not de -
scend into the cal dera. This was men tioned in a 2 Feb ru ary
news re port in El Pais, which fur ther men tioned that strong
rains that had recently fallen in Quito and the crater.

As of 14 Feb ru ary, Ash Ad vi so ries cat a loged by the
Wash ing ton VAAC’s lacked re ports de scrib ing the 1 Feb -
ru ary, or any sub se quent, phreatic eruptions.

Geo logic Sum mary. Guagua Pichincha and the older
Pleis to cene Rucu Pichincha stratovolcanoes form a broad
vol ca nic mas sif that rises im me di ately to the W of Ec ua -
dor’s cap i tal city, Quito. A lava dome is lo cated at the head
of a 6-km-wide breached cal dera that formed dur ing a
late-Pleis to cene slope fail ure of Guagua Pichincha about
50,000 years ago. Sub se quent late-Pleis to cene and Ho lo -
cene erup tions from the cen tral vent in the breached cal dera 
con sisted of ex plo sive ac tiv ity with pyroclastic flows ac -
com pa nied by pe ri odic growth and de struc tion of the cen -
tral lava dome. Many mi nor erup tions have oc curred since
the be gin ning of the Span ish era at Guagua Pichincha,
which is one of Ec ua dor’s most ac tive vol ca noes. The larg -
est his tor i cal erup tion took place in 1660, when ash fell
over a 1,000 km ra dius, ac cu mu lat ing to 30 cm depth in
Quito. Pyroclastic flows and surges also oc curred, pri mar -
ily to the W, and affected agricultural activity, causing great 
economic losses.

In for ma tion Con tacts: Instituto Geofísico Escuela
Politécnica Nacional (IG-EPN), Apartado 17-01-2759,
Quito, Ec ua dor (URL: http://www.epn.edu.ec/~igeo/).
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Figure17. This 18 Jan u ary photo of the crater lake, shore line, and ad ja cent 
dome at Poás, in di cates the lo ca tion of sev eral small ar eas where 13
Jan u ary de pos its still re mained. In ad di tion, a small por tion of the dome
had de tached and moved downslope in a mi nor land slide that reached the
lake. Cour tesy of OVSICORI-UNA.

Fig ure 16. A rem nant of the dried and so lid i fied sed i ments ex pelled
dur ing the 13 Jan u ary erup tion at Poás. The sed i ments, fine grained and
light in color, ap peared to have come di rectly from the bot tom of the crater
lake. Note pocket knife for scale. Cour tesy of OVSICORI-UNA.

Fig ure 18. A photo of the E wall of the dome at Poás, a zone of ac tive slope
fail ure. In this area pre vi ously ac tive springs and fumaroles had re cently
dis ap peared leav ing only na tive sul fur de pos its at the mouth of for mer
fumaroles. At the foot of the cliff lies a ter race of de bris from mass
wast ing. Cour tesy of OVSICORI-UNA.


