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Pi ton de la Fournaise

Réun ion Is land, In dian Ocean
21.229°S, 55.713°E; sum mit elev. 2,631 m

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

In fla tion over the last year and a half, mon i tored by per -
ma nent GPS sta tions, has not been in ter rupted by six erup -
tions over this pe riod, the lat est dur ing 2-18 May 2004
(Bul le tin v. 29, no. 5). In creased seis mic ity and ground de -
for ma tion re ported by the Observatoire Volcanologique du
Pi ton de la Fournaise (OVPDLF) in late June 2004 con tin -
ued through 9 Au gust when the seis mic net work re corded
50-70 low-in ten sity earth quakes. The third erup tion of
2004 started on 13 Au gust. In creas ing seis mic ity and fis -
sure open ing had oc curred since early July 2004. At 0240
in the morn ing of 13 Au gust, a 25-min ute seis mic cri sis be -
neath the sum mit pre ceded the open ing of an ~ 500-m-long
E-W fis sure within Dolomieu crater, with the fis sure con -
tin u ing on the E flank to an el e va tion of 1,900 m. The main
ac tiv ity was lo cated at 2,150 m el e va tion. A sig nif i cant lava 
flow ran down the “Grandes Pentes.”

Ten days af ter the be gin ning of the erup tion, ~ 750 m of
Na tional Road 2 was over run, and on 25 Au gust lava from
an 8.5-km-long sys tem of lava tubes en tered the sea. A
670-m-long, 320-m-wide plat form was build up within sev -
eral days, rep re sent ing more than 2 x 106 m3 of ma te rial. A
sec ond smaller plat form was build up in the fol low ing days
by nearby lava flows en ter ing the sea. Two small hor ni tos,
up to 8 m high, formed on the sea side edge of the first plat -
form. The main erup tion phase stopped on 2 Sep tem ber.
How ever, sig nif i cant phreatic ac tiv ity con tin ued on the new 
plat form and was fol lowed by two mi nor phases from the
main vent on the E flank, the last one stop ping at about
0300 on 4 Oc to ber. For ma tion of pil low lava was re corded
by pro fes sional di vers for the first time at île de la Réun ion,
at a wa ter depth of 50 m in front of the new plat form.

The Toulouse Vol ca nic Ash Ad vi sory Cen ter re ported
note wor thy erup tive ac tiv ity be gin ning on 4 Sep tem ber,
fol low ing the end of the main erup tion phase. Ash re port -
edly fell near the vol cano’s sum mit, and a lava flow en ter -
ing the sea pro duced a steam and ash plume that rose ~ 2
km. Emis sions ceased on the morn ing of 7 Sep tem ber.

Back ground. 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 5,000 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 vol cano.

In for  ma t ion Con tacts:  Thomas Staudacher ,
Observatoire Volcanologique du Pi ton de la Fournaise
Institut de Phy sique du Globe de Paris, 97418 La Plaine des 
Cafres, La Réun ion, France (URL: http://vol cano.ipgp.
jussieu.fr:8080/re union/stationreu2.html; Email: Thomas.
Staudacher@univ-re union.fr); Toulouse Vol ca nic Ash Ad -
vi sory Cen ter (VAAC), Météo-France, 42 Av e nue G.
Coriol is ,  31057 Toulouse Cedex,  France (Emai l:
vaac@meteo.fr; URL: http://www.meteo.fr/aeroweb/info/
vaac/homepage/eindex.html).

Heard

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

In fra red sat el lite data trig gered MODVOLC ther mal
alerts be tween 24 May 2000 and 2 Feb ru ary 2001 (Bul le tin
v. 28, no. 1). A new se ries of alerts be gan on 9 June 2003,
with fre quent alerts con tin u ing un til 14 June 2004. The
cloud-free AS TER im ag ery from June 2003 to June 2004
was ex am ined, and al though it does not of fer very com plete 
cov er age of this new phase of ac tiv ity, all the im ages con -
tained very small anom a lies (just a few pix els) in the cen tral 
crater. This sug gests that most of these alerts are due to in -
creased ac tiv ity at the lava lake, with no in di ca tion of lava
flows. Also, all the 2003-2004 MODVOLC anom a lies were 
1-2 pix els (no elon gate ther mal anom a lies), fur ther sug gest -
ing that this is lo cal cen tral-vent ac tiv ity.

Back ground. Heard Is land on the Kerguelen Pla teau in
the south ern In dian Ocean con sists pri mar ily of the emer -
gent por tion of two vol ca nic struc tures. The large gla -
cier-cov ered com pos ite ba saltic-to-trachytic cone of Big
Ben com prises most of the is land, and the smaller Mt.
Dixon vol cano lies at the NW tip of the is land across a nar -
row isth mus. Lit tle is known about the struc ture of Big Ben
vol cano be cause of its ex ten sive ice cover. The his tor i cally
ac tive Maw son Peak forms the is land’s 2745-m high point
and lies within a 5-6 km wide cal dera breached to the SW
side of Big Ben. Small satellitic sco ria cones are mostly lo -
cated on the north ern coast. Sev eral subglacial erup tions
have been re ported in his tor i cal time at this iso lated vol -
cano, but ob ser va tions are in fre quent and ad di tional ac tiv -
ity may have oc curred.

In for ma tion Con tacts: Matt Pat rick, Luke Flynn, Har -
old  Garbei l ,  Andy Har r is ,  Eric Pilger ,  Glyn Wil  -
liams-Jones, and Rob Wright, HIGP Ther mal Alerts Team,
Hawai’i In sti tute of Geo phys ics and Plan e tol ogy (HIGP) /
School of Ocean and Earth Sci ence and Tech nol ogy
(SOEST), Uni ver sity of Hawai’i, 2525 Cor rea Road, Ho no -
lulu, HI 96822, USA (http://hotspot.higp.ha waii.edu/,
Email: pat rick@higp.ha waii.edu).

Mc Don ald Is lands

south ern In dian Ocean
53.03°S, 72.60°E; sum mit elev. 186 m

The first ever MODVOLC ther mal anom aly at the Mc -
Don ald Is land vol cano was de tected on 14 No vem ber 2004. 
The anom aly, one pixel in size, was lo cated di rectly over
the is land. There have been none since then through 13 Jan -
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u ary 2005, nor have there been any other ob vi  ous
false-alert pix els in the vi cin ity, sug gest ing that this anom -
aly was gen u ine.

An drew Tupper in ves ti gated the above-men tioned
anom aly (on a Terra MODIS im age, over pass time 1827
UTC, 14 November 2004; seen in bands 20-25 (3.8-4.5
um)). Ba si cally, the anom aly oc curred within 2 km of the
lo ca tion of the sum mit co or di nates given in the ti tle above.
Tupper went on to note: “I’ve looked at other MODIS im -
ages from around that time, and some re cent AVHRR im -
ages, but it is ex tremely dif fi cult to get a cloud-free shot of
that area. There are no other hot spots vis i ble, and no vol ca -
nic plumes vis i ble, but un less there was a bon fire lit by a
stranded party of toothfish poach ers at the time, I can’t
think of any rea son to doubt that the hot-spot is vol ca nic.”

Back ground. Three small, low is lands on the Kerguelen 
Pla teau form the Mc Don ald Is lands. The larg est is land, Mc -
Don ald, is com posed of a lay ered phono lit ic tuff pla teau cut 
by phono lit ic dikes and lava domes. A pos si ble nearby ac -
tive sub ma rine cen ter was in ferred from phono lit ic pum ice
that washed up on Heard Is land in 1992. Vol ca nic plumes
were ob served in De cem ber 1996 and Jan u ary 1997 from
Mc Don ald Is land. Dur ing March of 1997 the crew of a ves -
sel that sailed near the is land noted vig or ous steam ing from
a vent at the N side of the is land along with pos si ble
pyroclastic de pos its and lava flows. Dur ing a visit to the
area in No vem ber 2002 the is land was re ported to have
more than dou bled in area since pre vi ous re ported ob ser va -
tions in No vem ber 2000. The high point of the is land group
had shifted to the N end of Mac Don ald is land, which had
merged with Flat Is land to the north.

In for ma tion Con tacts: Matt Pat rick, Luke Flynn, Har -
old  Garbei l ,  Andy Har r is ,  Eric Pilger ,  Glyn Wil  -
liams-Jones, and Rob Wright, HIGP Ther mal Alerts Team,
Hawai’i In sti tute of Geo phys ics and Plan e tol ogy (HIGP) /
School of Ocean and Earth Sci ence and Tech nol ogy
(SOEST), Uni ver sity of Hawai’i, 2525 Cor rea Road, Ho no -
lulu, HI 96822, USA (http://hotspot.higp.ha waii.edu/,
Email: pat rick@higp.ha waii.edu);  An drew Tupper, Dar win 
Vol ca nic Ash Ad vi sory Cen tre (VAAC),  Com mon wealth
Bu reau of Me te o rol ogy, North ern Ter ri tory Re gional Of -
fice, PO Box 40050, Ca sua rina, NT 0811, Aus tra lia (URL:
www.bom. gov.au/info/vaac/; Email: darwin.vaac@bom.
gov.au).

Soputan

Sulawesi, In do ne sia
1.108°N,124.725°E; sum mit elev. 1,784 m

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

Ac tiv ity at Soputan that be gan on 18 July 2003 (Bul le tin
v. 28, no. 8) con tin ued with oc ca sional ash ex plo sions in
Au gust (Bul le tin v. 28, nos. 10-11) and through 4 Sep tem -
ber 2003 (Bul le tin v. 29, no. 11). The re port of the 12 De -
cem ber 2004 erup tion (Bul le tin v. 29, no. 11) also men -
tioned ac tiv ity on 18 Oc to ber. The fol low ing in for ma tion
from the In do ne sian Di rec tor ate of Vol ca nol ogy and Geo -
log i cal Haz ard Mit i ga tion de scribes that October 2004
activity in greater detail.

Vol ca nic tremor in creased at 0930 on 18 Oc to ber 2004
with am pli tudes in the range of 10-40 mm. From 1026 to
1452 tremor am pli tudes reached a max i mum of 41 mm

(over scale). At 1041 Soputan ex ploded, re leas ing a white
to gray ash col umn as high as 600 m above the crater rim
and drift ing E. The ex plo sion, along with rum bling sounds,
was heard at the Post Ob ser va tory ~ 12 km from the sum -
mit. Based on in creas ing seis mic ity, the of fi cial haz ard
level was raised to Or ange or II (on a scale of I-IV) at 1500
that day. At 1815 in can des cence was vis i ble, ris ing 25-30
m above the crater rim. Ash reached the Ob ser va tory at
2130, and a “lava av a lanche” at 2135 trav eled to the S.
Tremor was re corded un til 0712 on the fol low ing day, 19
October, with amplitudes of 0.5-2 mm.

A GOES-9 sat el lite loop of the 18 Oc to ber 2004 erup -
tion was com piled by the Dar win Vol ca nic Ash Ad vi sory
Cen tre (VAAC). Based on the dis per sion pat terns and in -
fra red tem per a tures (min i mum tem per a ture of zero de -
grees), the cloud prob a bly reached be tween 5,000 and
6,000 m al ti tude, where there was an at mo spheric in ver sion 
that prevented further rise.

The Dar win VAAC also noted that a sat el lite im age
from the Terra MODIS in stru ment taken at 0210 UTC on 1
Sep tem ber 2003 showed an erup tion plume dur ing clear
weather. The im aged erup tion, de scribed as a low-level
cloud stream ing to the SW that prob a bly did n’t rise much
above the sum mit, oc curred dur ing a pe riod of pre vi ously
re ported ash plumes and lava flow ac tiv ity (Bul le tin v. 28,
no. 10).

Back ground. The small Soputan stratovolcano on the
south ern rim of the Qua ter nary Tondano cal dera on the
north ern arm of Sulawesi Is land is one of Sulawesi’s most
ac tive vol ca noes. The youth ful, largely unvegetated vol -
cano rises to 1784 m and is lo cated SW of Sempu vol cano.
It was con structed at the south ern end of a SSW-NNE
trending line of vents. Dur ing his tor i cal time the lo cus of
erup tions has in cluded both the sum mit crater and Aeseput,
a prom i nent NE-flank vent that formed in 1906 and was the
source of in ter mit tent ma jor lava flows until 1924.

In for ma tion Con tacts: Di rec tor ate of Vol ca nol ogy and
Geo log i cal Haz ard Mit i ga tion, Jalan Diponegoro 57,
Bandung 40122, In do ne sia (Email: dali@vsi.dpe.go.id;
URL: http://www.vsi.esdm.go.id/); An drew Tupper, Dar -
win Vol ca nic Ash Ad vi sory Cen tre (VAAC), Aus tra lian
Bu reau of Me te o rol ogy (URL: http://www.bom.gov.au/
info/vaac/soputan.shtml).

Canlaon

cen tral Phil ip pines
10.412°N, 123.132°E; sum mit elev. 2,435 m

The Phil ip pine In sti tute of Vol ca nol ogy and Seis mol -
ogy (PHIVOLCS) noted in a March 2004 re port that the
most re cent erup tive ep i sode of Canlaon had be gun on 7
March 2003. Their 2003 An nual Re port de scribed a mild
ash-and-steam emis sion on 7 March that rose 1 km above
the sum mit and re sulted in traces of ash de pos ited at
Cabagnaan, 5.5 km S. On 17 March 2003 the haz ard sta tus
had been raised to Alert Level 1 (Bul le tin v. 28, nos. 3, 6, 7,
and 8). A to tal of 46 mi nor ash ejec tions were doc u mented
or ob served, most from June to July 2003, char ac ter ized by
steam clouds with mi nor ash that rose as high as 1,500 m.
Pre vail ing winds dis persed the ash over the mid-up per
slopes in the SW and SE sectors of the volcano.
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Spo radic re cord ings of high-fre quency vol ca nic earth -
quakes (HFVQ) and low-fre quency vol ca nic earth quake
swarms (LFVQ) start ing in Jan u ary 2003 prompted
PHIVOLCS to is sue a warn ing on the pos si bil ity of sud den
phreatic ex plo sions. In June 2003 daily oc cur rences of
LFVQs in creased dra mat i cally and these height ened lev els
were sus tained un til July 2003. Low-fre quency short-du ra -
tion har monic trem ors (SDHLF) also ap peared in June
2003 and in creased like the LFVQs, in di cat ing a con tin u -
ous sup ply and trans port of vol ca nic flu ids towards the
shallow levels of the crater area.

A gen eral trend to wards vol ca nic quiet was rec og nized
dur ing Au gust 2003, but the sta tus was main tained at Alert
Level 1 be cause HFVQs, LFVQs, and SDHLFs per sisted,
though in di min ish ing num bers, un til Sep tem ber 2003. Af -
ter that time, steam emis sions from the sum mit crater were
only weak or ab sent, with nor mal lev els of seis mic ac tiv ity.
On 1 March 2004 PHIVOLCS low ered the haz ard sta tus to
Alert Level 0, mean ing the vol cano has re turned to a quiet
state. The pub lic was strongly ad vised, how ever, to con -
sider the risk when en ter ing the 4-km Per ma nent Dan ger
Zone be cause sud den phreatic ex plo sions may oc cur with -
out warn ing. Peo ple plan ning to climb the vol cano are ad -
vised to check with an ob ser va tory first.

Phreatic emis sion, Jan u ary 2005. The value of con tin -
ued warn ings was shown on 21 Jan u ary 2005, when
Canlaon gen er ated a sud den brief ash emis sion. The
PHIVOLCS ob ser va tory at La Carlota City Col lege re -
ported mod er ate emis sion of a gray ish vol ca nic plume at
about 0930 that rose to ~ 500 m above the ac tive crater and
drifted WNW and SW, de pos it ing light ash on the up per
SW slopes. Traces of ash de pos its were also ob served at
Cabagnaan, 5.5 km SW of the ac tive crater. No co in ci dent
vol ca nic earth quakes were re corded, and Canlaon con tin -
ued to be seis mi cally quiet. These ob ser va tions sug gest the
ac tiv ity is hy dro ther mal in na ture and oc cur ring at very
shallow levels near the crater floor.

Back ground. Canlaon vol cano (also spelled Kanlaon),
the most ac tive of the cen tral Phil ip pines, forms the high est
point on the is land of Negros. The mas sive 2435-m-high
stratovolcano is dot ted with fis sure-con trolled pyroclastic
cones and crat ers, many of which are filled by lakes. The
sum mit of Canlaon con tains a broad elon gated north ern cal -
dera with a crater lake and a smaller, but higher, his tor i cally 
ac tive crater to the south. The larg est de bris av a lanche
known in the Phil ip pines trav eled 33 km to the SW from
Canlaon. His tor i cal erup tions, re corded since 1866, have
typ i cally con sisted of phreatic ex plo sions of small-to-mod -
er ate size that pro duce minor ashfalls near the volcano.

In for ma tion Con tact: Phil ip pine In sti tute of Vol ca nol -
ogy and Seis mol ogy (PHIVOLCS), De part ment of Sci ence
and Tech nol ogy, PHIVOLCS Build ing, C.P. Gar cia Av e -
nue, Univ. of the Phil ip pines Cam pus, Diliman, Quezon
City, Phil ip pines (URL: http://www.phivolcs.dost.gov.ph/).

Mayon

Luzon, Phil ip pines
13.257°N, 123.685°E; sum mit elev. 2,462 m

An ex plo sion-type vol ca nic earth quake de tected by the
Up per Anoling seis mic sta tion on the af ter noon of 3 June
2004 was not vi su ally ob served due to thick clouds cov er -

ing the sum mit. Res i dents closer to the Up per Anoling
Seis mic Sta tion and Mayon Resthouse did not no tice any
un usual ac tiv ity. No traces of ash or changes in the crater
wall were ob served. Sul fur di ox ide (SO2) emis sion rose
from 1,169 met ric tons/day (t/d) on 12 May to 2,521 t/d on
4 June, then de creased to 1,514 t/d on 18 June. Pre cise lev -
el ing mea sure ments showed a slight but de fla tion of the ed -
i fice. The num ber of low-fre quency vol ca nic earth quakes
and low-fre quency short-du ra tion har monic trem ors in -
creased in June to al most twice the num ber re corded in
May. In ad di tion, faint crater glow con tinued to be ob -
served at the sum mit, as it had since 7 October 2003.

An other explosion was recorded on 22 July 2004. Ac -
cord ing to news re ports, ash from that event was de pos ited
in two lo cal vil lages.

 Sul fur di ox ide (SO2) emis sions re mained only slightly
above base line at 829 met ric tons per day as of 6 Sep tem ber 
2004. On the eve ning of 12 Sep tem ber 2004 the very faint
glow at the sum mit of Mayon in ten si fied slightly. The
brighter in can des cence, ob serv able from Lignon Hill Vol -
cano Ob ser va tory and in Legaspi City proper, co in cided
with a slight in crease in the over all back ground tremor de -
tected by seis mo graphs around the vol cano. How ever, there 
were no sig nif i cant changes in ground de for ma tion or SO2

mea sure ments. A news re port also noted that vol ca nic ma -
te rial emit ted from the crater that day set fire to grass on the
vol cano's slopes.

The haz ard sta tus re mained at Alert Level 2, in di cat ing
a low level of vol ca nism. PHIVOLCS re minded the pub lic
to re frain from ven tur ing into the 6-km Per ma nent Dan ger
Zone be cause life-threat en ing vol ca nic flows may oc cur
with lit tle or no warning.

Back ground. Beau ti fully sym met ri cal Mayon vol cano,
which rises to 2462 m above the Albay Gulf, is the Phil ip -
pines’ most ac tive vol cano. The struc tur ally sim ple vol cano 
has steep up per slopes av er ag ing 35-40 de grees that are
capped by a small sum mit crater. The his tor i cal erup tions of 
this ba saltic-andesitic vol cano date back to 1616 and range
from strombolian to ba saltic plinian, with cy cli cal ac tiv ity
be gin ning with ba saltic erup tions, fol lowed by lon ger term
andesitic lava flows. Erup tions oc cur pre dom i nately from
the cen tral con duit and have also pro duced lava flows that
travel far down the flanks. Pyroclastic flows and mudflows
have com monly swept down many of the ap prox i mately 40
ra vines that ra di ate from the sum mit and have of ten dev as -
tated pop u lated low land ar eas. Mayon’s most vi o lent erup -
tion, in 1814, killed more than 1200 people and devastated
several towns.

In for ma tion Con tact: Phil ip pine In sti tute of Vol ca nol -
ogy and Seis mol ogy (PHIVOLCS), De part ment of Sci ence
and Tech nol ogy, PHIVOLCS Build ing, C.P. Gar cia Av e -
nue, Univ. of the Phil ip pines Cam pus, Diliman, Quezon
City, Phil ip pines (URL: http://www.phivolcs.dost.gov.ph/); 
As so ci ated Press (URL: http://www.ap.org/); The Aus tra -
lian (http://www.theaustralian.news.com.au/).

Taal

Luzon, Phil ip pines
14.002°N, 120.993°E; sum mit elev. 400 m

The Taal seis mic mon i tor ing net work be gan to re cord
sig nif i cant vol ca nic earth quakes on 23 Sep tem ber 2004. In
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gen eral, the num bers of these events oc cur ring through 29
Oc to ber in creased, with a max i mum 13 earth quakes on 15
Oc to ber. Some of these earth quakes were in stru men tally re -
corded with rel a tively large am pli tudes al though none were 
felt by res i dents on Vol cano Is land. Ini tial earth quake lo ca -
tions showed epi cen ters dis persed in the vi cin ity of Main
Crater, to the NNW near Binintiang Malaki, and to the SSE
near Calauit. Sur face ob ser va tions, how ever, did not in di -
cate any sig nif i cant change in the ther mal and steam emis -
sion char ac ter is tics of the Main Crater lake area. The in -
creased seis mic ity is an in di ca tion of a low-level ep i sode of
un rest, al though at this time there is no clear in di ca tion of
an im pend ing erup tion. A se ries of vol ca nic earth quakes
was re corded on 9 Jan u ary 2005. Two of these earthquakes, 
only one minute apart, were felt in Pira-piraso.

PHIVOLCS raised the haz ard sta tus on 29 Oc to ber
from Alert Level 0 to Alert Level 1, mean ing that there was
a slight in crease in seis mic ac tiv ity but no erup tion is im mi -
nent. PHIVOLCS rec om mend as off-lim its the Main Crater
area be cause sud den steam ex plo sions may oc cur or high
con cen tra tions of nox ious gases may ac cu mu late. Sev eral
fis sures tra vers ing the Daang Kastila Trail are also po ten -
tially haz ard ous as pos si ble sites of fu ture steam emis sion.
PHIVOLCS is con duct ing sev eral en hance ments of the
mon i tor ing sys tem at Taal with de ploy ment of more seis -
mom e ters and ground-de for ma tion sur veil lance equip ment. 
The en tire Vol cano Is land is a Per ma nent Danger Zone and
permanent settlement is strictly prohibited.

Back ground. Taal vol cano is one of the most ac tive
vol ca noes in the Phil ip pines and has pro duced some of its
most pow er ful his tor i cal erup tions. In con trast to Mayon
vol cano, Taal is not top o graph i cally prom i nent, but its pre -
his tor i cal erup tions have greatly changed the to pog ra phy of 
SW Luzon. The 15 x 20 km Taal cal dera is largely filled by
Lake Taal, whose 267 sq km sur face lies 700 m be low the
south cal dera rim and only 3 m above sea level. The max i -
mum depth of the lake is 160 m, and sev eral erup tive cen -
ters lie sub merged be neath the lake. The 5-km-wide Vol -
cano Is land in north-cen tral Lake Taal is the lo ca tion of all
his tor i cal erup tions. The is land is a com plex vol cano com -
posed of co alesc ing small stratovolcanoes, tuff rings, and
sco ria cones that has grown about 25% in area dur ing his -
tor i cal time. Pow er ful pyroclastic flows and surges from
historical eruptions of Taal have caused many fatalities.

In for ma tion Con tact: Phil ip pine In sti tute of Vol ca nol -
ogy and Seis mol ogy (PHIVOLCS), De part ment of Sci ence
and Tech nol ogy, PHIVOLCS Build ing, C.P. Gar cia Av e -
nue, Univ. of the Phil ip pines Cam pus, Diliman, Quezon
City, Phil ip pines (URL: http://www.phivolcs.dost.gov.ph/).

Anatahan

Mariana Is lands, cen tral Pa cific Ocean
16.35°N, 145.67°E; sum mit elev. 788 m
All times are lo cal (= UTC + 10 hours)

Al though the lat est erup tive pe riod ended in late July
(Bul le tin v. 29, no. 8), the vol ca nic sys tem at Anatahan con -
tin ued to ex hibit un rest in the fol low ing months. On 27
Sep tem ber, sev eral hours af ter the on set of a se ries of in -
tense trop i cal de pres sions and storms, the first long-pe riod
seis mic events since July 2004 were re corded. How ever,
only a few, small events oc curred. Be gin ning on 12 Oc to -

ber, sev eral ep i sodes of small, reg u larly-spaced long-pe riod 
events were re corded at in ter vals of 4-15 sec onds. On 18
Oc to ber, peo ple in Saipan smelled H2S dur ing very hazy
vis i bil ity, but no plume was de tected on sat el lite im ag ery by 
the Wash ing ton Vol ca nic Ash Ad vi sory Cen ter (VAAC).

Based on a pi lot re port to the Guam Fore cast Of fice, the
Wash ing ton VAAC re ported that ash from Anatahan was at 
a height of ~ 3 km al ti tude on 2 De cem ber. Ash was not vis -
i ble on satellite imagery, but a hotspot was briefly evident
on infrared imagery.

Erup tions in Jan u ary 2005. Ma jor erup tive ac tiv ity at
Anatahan re sumed on 5 Jan u ary 2005, pre ceded by two
days of small long-pe riod earth quakes and a day of har -
monic tremor. The air port tower at Guam con firmed that a
plume of dif fuse ash and gas up to ~ 200 m above the vent
was vis i ble at first light on 6 Jan u ary, and at the 1225 hours
VAAC re ported a plume 60 km long and 20 km wide,
blow ing W.

Fre quent Strombolian ex plo sion sig nals be gan on 6 Jan -
u ary and con tin ued dur ing 7 and 8 Jan u ary, ac com pa nied
by a change in the seis mic sig nals, from har monic tremor to 
a broader band tremor, with ex plo sions re corded by mi cro -
phones sev eral times per min ute. The erup tion type and ac -
tiv ity level were both very sim i lar to the peak erup tive ac -
tiv ity dur ing the erup tion of April-June 2004 (Bul le tin v.
29, nos. 4, 5, and 6). Dur ing an over flight on 7 Jan u ary, per -
son nel from the Emer gency Man age ment Of fice (EMO) re -
ported ash ris ing well above 1,500 m and a plume that
likely ex tended up to 100 km down wind. A dome was
visible in the crater and bombs were observed rising less
than 600 m.

On 7 Jan u ary ash rose to ~ 3 km and bombs a me ter or
more in di am e ter were ex pelled to ~ 100 m and formed a
new cin der cone ~ 120 m in di am e ter. The am pli tude of the
ex plo sion sig nals in creased slowly af ter 6 Jan u ary to about
dou ble these val ues by noon on 10 Jan u ary, with ex plo sions 
ev ery 3-10 sec onds. Explosion sig nals am pli tudes then
plunged sud denly to half the val ues at the start of 10 Jan u -
ary. The am pli tudes surged again, nearly dou bling by ap -
prox i mately 0400 on 11 Jan u ary, drop ping to half the value
again by about noon. The erup tion ap par ently sta bi lized at
that level through 14 Jan u ary. Dur ing 15-19 Jan u ary, the
erup tion ap pears to have stopped twice for a few hours but
swiftly re sumed at higher lev els. Na tional Oce anic and At -
mo spheric Agency (NOAA) sat el lite pho tos show a plume
of vog (volcanic smog) trail ing ~ 60 km downwind.

Near mid-day on 20 Jan u ary seis mic ity dropped
abruptly to near back ground lev els, whereas mi cro phone
noise be came fairly con tin u ous, in di cat ing that the ex plo -
sions had ceased but that de gas sing may have been con tin u -
ing. The ap par ent ces sa tion of Strombolian ac tiv ity lasted
un til late 22 Jan u ary, when ex plo sions re sumed. The erup -
tion peaked about 0700 on 23 Jan u ary, at which time a
SIGMET (sig nif i cant me te o ro log i cal fore cast) was is sued
by the FSS (Flight Ser vice Sta tion) Ho no lulu, based on pi -
lot re ports of ash up to 3-4.6 m. The ex plo sions then de -
creased some what but were still fre quent and strong
through 24 January, based on the seismicity. 

The EMO placed Anatahan Is land off lim its un til fur -
ther no tice and con cluded that, al though the vol cano was
not cur rently dan ger ous to most air craft within the CNMI
air space, con di tions may change rap idly. Air craft should
pass up wind of, or be yond 30 km down wind from, the is -
land, and ex er cise due cau tion within 30 km of Anatahan.
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Syn op sis of re cent erup tions. Anatahan had no his tor i -
cal erup tions prior to 2003. On 10 May of that year, af ter
sev eral hours of in creas ing seis mic ity, a phreatomagmatic
erup tion sent ash to over 10 km and de pos ited about 10 mil -
lion cu bic me ters of ma te rial over the is land and sea. A very 
small craggy dome ex truded dur ing late May and was de -
stroyed dur ing ex plo sions on 14 June, af ter which the erup -
tion es sen tially ceased. A sec ond erup tion be gan about 9
April 2004, af ter more than a week of in creas ing seis mic ity. 
The erup tion con sisted of pas sive ex tru sion dur ing
mid-April, then in creased to Strombolian ex plo sions ev ery
min ute or two on 24 April. The Strombolian ex plo sions
con tin ued through mid-July, of ten send ing a thin plume of
gas and ash up wards a few hun dreds of me ters and 100 km
down wind. Ac tiv ity de creased substantially on 26 July,
though vis i tors to the is land three months later could still
see very small amounts of steam and ash ris ing 30-40 m
above the crater rim and could smell SO2 near the crater.

Back ground. The elon gated, 9-km-long is land of
Anatahan in the cen tral Mariana Is lands con sists of two co -
alesc ing vol ca noes with a 2.3 x 5 km, E-W-trending sum -
mit de pres sion formed by over lap ping sum mit cal de ras.
The larger west ern cal dera is 2.3 x 3 km wide and ex tends
east ward from the sum mit of the west ern vol cano, the is -
land’s 788-m high point. Ponded lava flows over lain by
pyroclastic de pos its fill the cal dera floor, whose SW side is
cut by a fresh-look ing smaller crater. The sum mit of the
lower east ern cone is cut by a 2-km-wide cal dera with a
steep-walled in ner crater whose floor is only 68 m above
sea level. Sparse ness of veg e ta tion on the most re cent lava
flows on Anatahan 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: Juan Takai Camacho and
Ramon Chong, Emer gency Man age ment Of fice of the
Com mon wealth of the North ern Mariana Is lands (CNMI/
EMO), P.O. Box 100007, Saipan, MP 96950, USA (URL:
http://www.cnmiemo.org/; Email: juantcamacho@hotmail.
com and rcchongemo@hotmail.com); Frank Trusdell, Ha -
waii Vol cano Ob ser va tory, U.S. Geo log i cal Sur vey (HVO/
USGS), Ha waii Na tional Park, HI 96718, USA (URL:
http://hvo.wr.usgs.gov/cnmi/; Email: trusdell@usgs.gov);
Wash ing ton Vol ca nic Ash Ad vi sory Cen ter (VAAC), Sat -
el lite Anal y sis Branch, NOAA/NESDIS E/SP23, NOAA
Sci ence Cen ter Room 401, 5200 Auth Road, Camp Springs, 
MD 20746 USA (URL: http://www.ssd.noaa.gov/);
NOAA/ Na tional Weather Ser vice, Na tional Cen ters for
En vi ron men tal Pre dic tion, Avi a tion Weather Cen ter, Vol -
ca nic Ash SIGMETS, (URL:http://adds.aviationweather.
gov/airmets/)

Villarrica

cen tral Chile
39.42°S, 71.93°W; sum mit elev. 2,847 m

All times are lo cal (= UTC - 4 hours,
-3 hours Oc to ber-March)

The last re port of ac tiv ity at Villarrica, through May
2002 (Bul le tin v. 27, no. 6), de scribed a gen eral de crease in
in can des cence in the sum mit crater's lava lake, and noted
bal lis tics ejected in Jan u ary 2002.

Jacques-Ma rie Bardintzeff re ported that climb ers to the
top of the vol cano on 5 No vem ber 2004 noted a strong sul -
fur smell and ob served pro jec tions of red lava at a depth of
200-300 m in the crater. On 16 No vem ber, a small lava lake 
was vis i ble in the crater from the air; it was pho to graphed
on the 19th (fig ure 1). Many vol ca nol o gists at tend ing the
IAVCEI Gen eral As sem bly at Pucón 14-19 No vem ber
2004 as cended and ob served ac tiv ity in the sum mit crater
(fig ure 2). Al though the lava lake it self lay at the bot tom of
a steep-walled in ner crater and was not vis i ble, pe ri odic
ejec tion of large quan ti ties of in can des cent lava frag ments
to a max i mum height just above the rim of the in ner crater
could be seen from a bench be low the SW rim of the outer
sum mit crater (fig ure 3). Bardintzeff noted on 24 No vem -
ber 2004 that a white and blue plume of H2O va por and
SO2, ex tend ing to the E from Villarrica, was ob served from
Pucón. Dur ing the night, the plume was red col ored. Ac -
cord ing to the lo cal in hab i t ants,  this  was the first
observation of a plume since January 2004.

Ac cord ing to the Publicación Oficial del Grupo
Projecto de Observación Villarrica (P.O.V.I.) website, in -
can des cence was seen above the sum mit crater on the
nights of 5-6 Au gust and 27-28 Oc to ber 2004 and fre -
quently dur ing No vem ber and De cem ber. On the night of
12-13 De cem ber Strombolian ex plo sions ev ery 2-5 min utes 
ejected in can des cent spat ter and bombs to 100 m height that 
landed on the outer crater rim. On the 13th the lava lake
was ~ 30 m in di am e ter and at a depth of ~ 100 m. Vig or ous 
con vec tion of the lava lake was punc tu ated at in ter vals not
ex ceed ing 15 sec onds by Strombolian ex plo sions that
ejected fine ash, lapilli up to 4 mm in di am e ter that fell to
within a few me ters of the in ner edge of the crater, and in -
can des cent spat ter to the NE to heights of ~ 50 m. By 27
De cem ber so lid i fi ca tion of ejected spat ter around the vent
had de creased its di am e ter by 2/3 with re spect to 13 De -
cem ber, and Strombolian ex plo sions at in ter vals of 2-5
min utes ejected ma te rial ~ 100 m above the vent. On 9 and
17 Jan u ary mi nor ex plo sions took place at in ter vals of 1-2
min utes. By 17 Jan u ary fis sures had formed around the N to 
E sides of the vent, and the opposite side of the vent edge,
and the slope above it, had collapsed.

Sat el lite-based MODIS ther mal alerts were first de -
tected at 0345 UTC on 5 No vem ber and also oc curred on 6,
16, 17, 22, 24, and 29 No vem ber, 5, 8, 9, 14, 19, 21, and 31
De cem ber, and 1 and 2 Jan u ary 2005. Prior to 5 No vem ber
2004, MODIS ther mal alerts not pre vi ously re ported in this
Bul le tin had been de tected at Villarrica on 23 May, 10 and
17 July, 2, 6, 25, and 27 Au gust, 16 and 28 Sep tem ber, 2,
12, 14, 27, and 30 Oc to ber, 1, 3, 22, and 28 No vem ber
2003, 31 Jan u ary, 1-3, 7, 10, 12, and 14 Feb ru ary, and 0345 
UTC on 26 March 2004 (2345 lo cal time 25 March). Ac -
cord ing to the P.O.V.I. website, strong ex plo sive ac tiv ity
ejected in can des cent pyroclastic ma te rial on 28 Au gust
2003, and ex cept for three cloud-cov ered days, in can des -
cence above the sum mit crater was seen daily from 27
January to 20 February 2004.

Back ground. Villarrica, one of Chile’s most ac tive vol -
ca noes, rises above the lake and town of the same name. It
is the wes tern most of three large stratovolcanoes that trend
per pen dic u lar to the An dean chain. A 6-km wide cal dera
formed dur ing the late Pleis to cene. A 2-km-wide cal dera
that formed about 3,500 years ago is lo cated at the base of
the pres ent ly ac  t ive,  dom i  nant ly ba sal t ic  to  ba -
saltic-andesitic cone at the NW mar gin of the Pleis to cene
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cal dera. More than 30 sco ria
cones and f is  sure  vents  dot
Villarrica’s flanks. Plinian erup -
tions and pyroclastic flows that
have ex tended up to 20 km from
the vol cano have been pro duced
dur ing the Ho lo cene. Lava flows
up to 18 km long have is sued
from sum mit and flanks vent. His -
tor i cal erup tions, doc u mented
since 1558, have con sisted largely 
of mild-to-mod er ate ex plo sive ac -
tiv ity with oc ca sional lava ef fu -
sion. Gla ciers cover 40 km2 of the 
vol cano, and lahars have dam -
aged towns on its flanks.

Gen eral Ref er ence. Cal der, E.
S., Har ris, A.J.L., Peña, P., Pilger, 
E., Flynn, L.P., Fuentealba, G.,
and Moreno, H., 2004, Conbined
ther mal and seis mic anal y sis of
the Villarrica vol cano lava lake,
Chile:  Revista Geológica de
Chile, v. 31, no. 2, p. 259-272.
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Fig ure 2. Climb ers walk along the outer snow-cov ered rim of Villarrica’s sum mit crater on 17 No vem ber 2004
and stand on a small bench just be low the SW rim (left), which pro vided pe ri odic views of in can des cent ejecta
from the in ner crater lava lake (fig ure 3). Cour tesy of Judy Harden.

Fig ure 1. A near-ver ti cal ae rial view into the ~ 250-m-wide sum mit crater of Villarrica vol cano at about 1430 on 19 No vem ber shows the in can des cent lava lake
in the steep-walled in ner crater. The chain of dots left (north) of the crater are climb ers as cend ing to the crater rim. The pho to graph was taken through the side
win dow of a Cessna air craft ex e cut ing an ex tremely sharp turn. Fig ure 2 (be low) was taken from the up per left crater rim and fig ure 3 from the lower right.
Cour tesy of Jean-Claude Tanguy.



Lara, L.E., and Clavero, J. (eds.), 2004, Villarrica vol -
cano (39.5°S), South ern An des, Chile: Servicio Nacional
de Geología y Minería - Chile, San ti ago, Boletin No. 61.

In for ma tion Con tacts: Jacques-Ma rie Bardintzeff,
Laboratoire de Pétrographie- Volcanologie, Bât. 504
Université Paris-Sud, F-91405 Orsay, France (URL: http://
www.lave-volcans.com/bardintzeff .h tml ,  Emai l:
bardizef@geol.u-psud.fr); Judy Harden, De part ment of
Ge ol ogy, Uni ver sity of South Florida, 4202 E. Fowler Ave, 
SCA528, Tampa, FL 33620, USA (Email: jaharden@juno.
com); Publicación Oficial del  Grupo Projecto de
Observación Villarrica - Internet (P.O.V.I.) (URL: http://
www.povi.cl/); Jean-Claude Tanguy, Univ. Paris 6 &
Institut de Phy sique du Globe de Paris, Observatoire de St.
Maur,  94107 St. Maur des Fossès, France (Email:
tanguy@ipgp.jussieu.fr).

De cep tion Is land

South Shet land Is lands, Antarctica
62.97°S, 60.65°W; sum mit elev. 576 m

De cep tion Is land is the most ac tive vol cano in the Ant -
arc tic Pen in sula re gion. A team of Span ish-Ar gen tine sci -
en tists col lected data from 25 No vem ber 2003 to 16 March
2004 in or der to pro vide back ground ac tiv ity re cords. Lo cal 
and re gional seis mic ity, ther mal ac tiv ity, gas emis sion, geo -
detic, and geo log i cal stud ies were car ried out. Dur ing this
sur vey, one seis mic an tenna and three con tin u ous-re cord -
ing sta tions were in stalled (fig ure 4). One dense seis mic an -
tenna with twelve ver ti cal-com po nent short-pe riod seis -
mom e ters was lo cated be tween the Span ish and Ar gen tine
base sta tions, one ver ti cal-com po nent short-pe riod seis -
mom e ter was placed at North Fumarole Bay (with te lem e -
try), and three-com po nent short-pe riod seis mic sta tions

were in stalled near both the “Ga -
briel de Castilla” Span ish sta tion
and the Ar gen tine sta tion.

The re corded seis mic ity in -
cluded long-pe riod events (LP),
vol ca nic-tremor ep i sodes (T), and 
a few vol cano-tec tonic earth -
quakes (VT). More than 3,660 LP 
events events were re corded (fig -
ure 5), 35 of them with hy brid
char ac ter, and many with fre -
quen cies of 1-8 Hz. Eight vol ca -
nic trem ors oc curred with du ra -
tions rang ing from less than one
hour to twenty-one hours; 66 VT
earth quakes were also re corded.
Four re mark able pe ri ods of ac tiv -
ity were de tected in this sur vey,
dur ing last De cem ber, mid-Jan u -
ary,  ear ly Feb ru ary,  and
mid-March. All of these pe ri ods
were char ac ter ized by a rel a tively
high level of seis mic ac tiv ity with
fre quent LP events and tremor.
Most earth quakes re corded dur -
ing the field sea son were lo cated

in side the is land, and these events have been closely re lated 
with LP and tremor events. Earth quakes with S-P wave
time lags of less than 3 sec onds were clas si fied as lo cal or
VT, with lo cal mag ni tudes of up to 2.0, none of which were 
felt. LP seis mic ity might be re lated to thaw wa ter (sea sonal
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Fig ure 4. Seis mo log i cal sta tions de ployed at De cep tion Is land in
2003-2004 sum mer sur vey. Cour tesy of the Span ish-Ar gen tine re search
team.

Fig ure 3. In can des cent spat ter and bombs are ejected from the lava lake in the in ner crater of Villarrica as seen
from a bench just be low the SW rim of the outer crater on 17 No vem ber 2004. Cour tesy of Judy Harden.



ef fect) but this year’s anom a lous
ac t iv i ty could also be due to
strong pres sur iza tion in a sealed
sys tem.

Fumarole tem per a tures and
hot soils re mained sta ble be tween
99 and 101ºC in Fumarole Bay,
95ºC in Caliente hill, 65ºC in
Whal ers Bay, 41ºC in Telefon
Bay, and 72ºC in Pen du lum Cove. 
Sys tem at ic  mon i  tor  ing  of
fumarolic ac tiv ity con tin ued as in
past years, and dur ing this sur vey
ra don was mea sured. Sam ples of
condensable and uncondensable
acid gases were col lected. The
ob tained com po si tion from the
fumarole vents at Fumarole Bay
was sim i lar to pre vi ous years. The 
av er age chem i cal com po si tion of
the fumarolic gases was H2O(v)

(86.21%), CO2 (13.59%), H2S (0.
19%), and SO2 (0.01%). Lapilli
with a coat ing of py rite were
found around vent out  le ts .
Compositional changes in acidic
gases ob served in early Feb ru ary
and March 2004 cor re lated with in creased seis mic ity, es pe -
cially with LP events. 

Back ground. Ring-shaped De cep tion Is land, one of
Antarctica’s most well known vol ca noes, con tains a
7-km-wide cal dera flooded by the sea. De cep tion Is land is
lo cated at the SW end of the Shet land Is lands, NE of Gra -
ham Land Pen in sula, and was con structed along the axis of
the Bransfield Rift spread ing cen ter. A nar row pas sage way
named Neptunes Bel lows pro vides en trance to a nat u ral
har bor that was uti lized as an Ant arc tic whal ing sta tion.
Nu mer ous vents lo cated along ring frac tures cir cling the
low, 14-km-wide is land have been ac tive dur ing his tor i cal
time. Maars line the shores of 190-m-deep Port Fos ter, the
cal dera bay. Among the larg est of these maars is 1-km-wide 
Whal ers Bay, at the en trance to the har bor. Erup tions from

De cep tion Is land dur ing the past 8700 years have been
dated from ash lay ers in lake sed i ments on the Ant arc tic
Pen in sula and neigh bor ing is lands.

In for ma tion Con tacts: A.T.Caselli, C. Bengoa, and E.
Rojas Vera, Universidad de Bue nos Ai res-Instituto
Antártico Argentino, Ciudad Universitaria, Pab.2, (1428)
Bue nos Ai res, Ar gen tina (Email: acaselli@gl.fcen.uba.ar);
A. Bidone and G. Badi, Dpto. de Sismología e I.M.,
Facultad de Cs. Astronóm. y Geofísicas, UNLP, Av.
Centenario s/n Paseo del Bosque, B1900FWA La Plata,
Pcia. de Bue nos Ai res, Ar gen tina; Daria Zandomeneghi,
Nieves Sánchez, Fermín Fernández-Ibañez, and Jesús
Ibáñez ,  Ins t i tu to  Andaluz de Geofís ica y P.D.S.
Universidad de Granada, Cam pus Universitario de Cartuja,
s/n 18071, Granada, Spain.
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Sub scrip tions: The Bul le tin of the Global Vol can ism Net work (ISSN: 1050- 4818) is avail able by sub scrip tion from the
Ameri can Geo physi cal Un ion (2000 Flor ida Ave nue NW, Wash ing ton, DC 20009, phone 202:462- 6900 or 800:966- 2481, fax
202:328- 0566, Email: service@agu.org). An nual sub scrip tion price (2005) is $26 to US ad dresses and $43 to all other
coun tries. Back is sues can be or dered through AGU Sepa rates; con tact AGU for cur rent pric ing in for ma tion. Or ders must be
pre paid; make checks pay able to AGU; VISA/MC are ac cepted. The Smith sonian does not han dle any Bul le tin or ders.

Email Ac cess: The text of the Bul le tin is dis trib uted through the VOL CANO List serv (vol cano@asu.edu) maintained by
Jona than Fink at Ari zona State Uni ver sity (subscribe via listserv@asu.edu).

Fig ure 5. Long-pe riod seis mic ac tiv ity at De cep tion Is land dur ing the 2003-2004 sum mer sur vey. Adapted from a
his to gram show ing six types of re corded seis mic ity. Cour tesy of the Span ish-Ar gen tine re search team.


