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Au gus tine

south west ern Alaska
59.363°N, 153.43°W; sum mit elev. 1,252 m

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

This re port cov ers events from May 2005 through 26
Jan u ary 2006. The first sub stan tial ash-bear ing erup tion
took place on 11 Jan u ary; an other one, on 17 Jan u ary, rose
to ~ 13.7 km. By late Jan u ary there had been eight
erup tions.

A Na tional Oce anic and At mo spheric Ad min is tra tion
(NOAA) mes sage pointed out that life-threat en ing costly
dam ages can oc cur to air craft that fly through an erup tion
cloud. It added that the Fed eral Avi a tion Ad min is tra tion put 
NOAA’s in for ma tion to work, giv ing air traf fic man ag ers
and con trol lers a heads-up to en sure air space safety around
the vol cano as well as along the fore cast tra jec tory of the
ash plumes. Au gus tine erup tions had also au to mat i cally
alerted the West Coast and Alaska Tsu nami Warn ing Cen -
ter. The ge og ra phy of the Cook In let, where Au gus tine is
lo cated, is shown on fig ure 1.

1985-89 cri sis and erup tion. The last ma jor erup tion of
Au gus tine was in March 1986. Be tween mid-July and early
Au gust 1985, seis mic ity at Au gus tine be gan to in crease.
From then un til late Feb ru ary 1986, re corded earth quakes
av er aged 12/day, with oc ca sional short bursts of seis mic ity. 
On 17 Feb ru ary 1986 an ex plo sion plume was ob served
over the vol cano. Seis mic ity in ten si fied af ter the end of
Feb ru ary. On 27 March 1986 ex plo sions sent erup tion
clouds into the strato sphere and gen er ated pyroclastic flows 
that reached the sea. Ash was de pos ited over a wide area
and in ter na tional air traf fic was dis rupted. Ex plo sive ac tiv -
ity, ash plumes, and pyroclastic flows con tin ued through
Au gust and Sep tem ber 1986, and Au gus tine steamed con -
tin u ously through at least July 1989 (BGVN 11:02-11:08,
13:07, 14:09).

Cur rent erup tion. This re port is chiefly based on the
con tin u ing cov er age of the Au gus tine erup tion by the

Alaska Vol cano Ob ser va tory (AVO). The AVO website
pres ents ob ser va tions and re mark able pho tos doc u ment ing
erup tive stages seen thus far.

Be gin ning in May 2005, there was a slow in crease in
the num ber of earth quakes un der Au gus tine. The earth -
quakes were gen er ally small (less than M 1) and con cen -
trated roughly 1 km be low the vol cano’s sum mit. These
earth quakes slowly in creased from 4-8 per day to 20-35 per 
day.

Data from a Global Po si tion ing Sys tem (GPS) net work
on Au gus tine in di cated that a slow, steady in fla tion of the
vol cano started in mid-sum mer 2005, con tin u ing un til the
pres ent. The GPS bench mark lo cated near est the sum mit
moved a to tal of 2.5 cm. This mo tion is con sis tent with a
source of in fla tion or pres sure change cen tered un der the
vol cano. This was the first such de for ma tion de tected at
Au gus tine since mea sure ments be gan just prior to the 1986
erup tion.

On 29 No vem ber 2005 AVO raised the Con cern Color
Code from Green to Yel low af ter re cord ing im por tant
long-term changes in seis mic ity and ground de for ma tion
con sis tent with re newed vol ca nic un rest. There were no in -
di ca tions that an erup tion was im mi nent or cer tain. Seis -
mic ity re mained at el e vated lev els dur ing 30 No vem ber to
12 De cem ber 2005.

Dur ing 9-12 De cem ber, changes in the style of earth -
quake ac tiv ity at the vol cano were re corded, and there were
re ports of gas emis sions and steam ing. Seis mic events on 9
and 11 De cem ber may have per turbed the hy dro ther mal
sys tem, ini ti at ing steam ex plo sions. These seis mic events
were con sis tent with re ports of steam ing at the sum mit ob -
served on 10 De cem ber, and re ports of a dis tinct sul fur
smell (“like from a sewer”) in the air on the eve ning of 11
De cem ber at Nanwalek and Port Gra ham, ~ 80 km E of the
vol cano. Au gus tine re mained at Con cern Color Code Yel -
low. On 12 De cem ber a steam plume vis i ble on video and
sat el lite im ages ex tended 75 km SE (fig ure 2).

Dur ing a 12 De cem ber fly over, AVO sci en tists saw pro -
fuse steam ing from nu mer ous sum mit fumaroles, em a nat -
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Fig ure 1. Map show ing Au gus tine in its re la tion to nearby vol ca noes,
Cook In let, and sur round ing com mu ni ties. Cour tesy of Janet Schaefer and 
AVO / Alaska Di vi sion of Geo log i cal & Geo phys i cal Sur veys.

Fig ure 2. On 12 De cem ber 2005, a plume of vol ca nic gas and steam
bil lowed from Au gus tine and spread ~ 80 km SE. This im age was
cap tured the same day by the Mod er ate Res o lu tion Im ag ing
Spectroradiometer (MODIS) onboard the Aqua sat el lite. In this im age,
the vol ca nic plume streams from the tiny, snow-capped vol ca nic is land
where Au gus tine is lo cated and dis si pates over the ocean. NASA im age
cre ated by Jesse Allen, Earth Ob ser va tory, us ing data ob tained cour tesy of 
the MODIS Rapid Re sponse team.



ing mainly from be hind the 1986 lava dome. Sev eral en er -
getic fumaroles were also lo cated 200 m down the SE flank. 
A gas-and-steam plume ex tended 75 km SE. Au gus tine re -
mained at Con cern Color Code Yel low. Re ports dur ing
14-23 De cem ber men tioned that res i dents E of the vol cano
smelled sul fur; and the re ports noted in ter vals of el e vated
seis mic ity, and sev eral small steam ex plo sions.

A gas-mea sure ment flight on 20 De cem ber de tected
SO2 for the first time at Au gus tine since rou tine air borne
mea sure ments be gan in the early 1990s. Ae rial ob ser va -
tions and anal y sis of pho tog ra phy and video of the sum mit
area in di cated some de for ma tion within the sum mit crater
area. A crack or fis sure was noted cut ting the 1986 lava
dome and ex tend ing to the SE (fig ure 3). Heavy steam from 
this fea ture, along with patches of bare ground, in di cated an 
in crease in the sum mit’s heat out put.

Ther mal im ag ing of the sum mit area took place on 22
De cem ber, us ing a he li cop ter-mounted FLIR (For ward
Look ing In fra red Ra di om e ter). The im ag ing con firmed the
pres ence of a new, high-tem per a ture fumarole or gas vent
lo cated high on Au gus tine’s S flank.

Seis mic ity de creased dur ing the last week of De cem ber
com pared to the pre vi ous week; but steam and gas emis -
sions con tin ued. AVO sci en tists vis ited the vol cano to in -
stall ad di tional GPS re ceiv ers and de ploy ad di tional
ash-col lec tion de vices. Ob ser va tions con tin ued to sug gest
that new magma was pres ent. The level of seis mic ity was
still well be low that ob served just prior to the 1986 erup -
tion. Au gus tine re mained at Con cern Color Code Yel low.

Dur ing the first week of Jan u ary 2006, seis mic ity in -
creased slightly com pared to the pre vi ous week. The vol -
cano con tin ued to steam vig or ously from sev eral sum mit
fumaroles. AVO sci en tists vis ited the vol cano to in stall ad -
di tional seis mic mon i tor ing equip ment, to de ploy ad di tional 
ash-col lec tion de vices, and to un der take he li cop ter-aided
ther mal sur veys of the sum mit area. The high-tem per a ture
fumarole or gas vent on Au gus tine’s up per S flank, pre vi -
ously re ported on for 22 De cem ber, had cooled sig nif i -
cantly, but el e vated tem per a tures were de tected at one sum -

mit fumarole im aged through the
s team and gas.  Al  though
fumarole tem per a tures var ied,
there were no sig nif i cant changes
in the dis tri bu tion of ther mal fea -
tures com pared to the pre vi ous
sur vey .  A gas-mea sure ment
flight de tected a sig nif i cant in -
crease in SO2 com pared to 20
De cem ber.

On 10 Jan u ary 2006, AVO
raised the Con cern Color Code
from Yel low to Or ange. Earth -
quake ac tiv ity be neath Au gus tine
had in creased mark edly, in di cat -
ing the height ened pos si bil ity of
an ex plo sive erup tion within
hours to days.

On 11 Jan u ary 2006, AVO
raised the Con cern Color Code
from Or ange to Red af ter re cord -
ing two dis crete ex plo sions at the
sum mit at 0440 and 0513. Sat el -
lite data con firmed that an ash
cloud was pro duced and, in col -

lab o ra tion with the Na tional Weather Ser vice (NWS), the
top of the cloud was es ti mated at 9 km al ti tude. NWS and
AVO tracked the ash plume, which de tached from the vent
and drifted to the N and E. By 0740, the ash cloud had trav -
eled 40 km E and 50 km N. An ash-fall ad vi sory was is sued 
by the NWS at 0644. Seis mic ity de creased sig nif i cantly af -
ter the ex plo sions. Dur ing an 11 Jan u ary af ter noon over -
flight, AVO sci en tists ob served a pure white steam cloud
ris ing to about 3.5 km al ti tude and drift ing NE. Lit tle vol ca -
nic ash was ob served on the is land it self, but vol ca nic
mudflows were ev i dent on the E, S, and W sides of the vol -
cano (fig ure 4). A brown haze in the air was observed over
the central part of Cook Inlet.

Af ter the erup tion on 11 Jan u ary, seis mic ac tiv ity de -
clined. On 12 Jan u ary 2006 the Level of Con cern Color
Code was low ered from Red to Orange. 

Ex plo sive erup tions on 13 and 14 Jan u ary 2006 pro -
duced clouds of vol ca nic ash and flows of mud and rock
frag ments. A marked in crease in seis mic ity early on 13 Jan -
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Fig ure 3. On 20 De cem ber 2005, Au gus tine emit ted a steam jet from a SE-flank fis sure and gave off steam from
its sum mit area. Cour tesy of C.F.Waythomas and AVO / USGS.

Fig ure 4. A W-look ing view of Au gus tine from an ob ser va tion flight made 
af ter the early morn ing steam emis sion on 11 Jan u ary 2006. The im age
shows a snow-and-rock av a lanche on the SW flank (to the left) and lahars
vis i ble as gray lobes on E and N flanks (to the right). Cour tesy of
Steph a nie Prejean and AVO / USGS.



u ary pre ceded an erup tion in ter val that be gan at around
0355 and ended around 0439. NWS sub se quently re ported
ash heights of 10 km al ti tude. Other ex plo sive events fol -
lowed on 13 Jan u ary, oc cur ring at 0847, 1122, 1640 (fig ure 
5) and 1858; and on 14 Jan u ary at 0014 (fig ure 6). Each of
these events pro duced ash plumes, mudflows, and
pyroclastic flows on the island.

Ash clouds sur passed 9 km al ti tude, as re ported by pi -
lots and de ter mined by ra dar data pro vided by the Na tional
Weather Ser vice (NWS). Ash was car ried to the E-SE and

light ash falls were re ported in com mu ni ties of the
south west ern Kenai Pen in sula. Ac cord ing to pre lim i nary
as sess ment by Pavel Izbekov (Geo phys i cal In sti tute, Uni -
ver sity of Alaska Fair banks and AVO), the ma jor ity of ash
par ti cles in the 13 Jan u ary seemed to be ju ve nile, though
there are large vari a tions in the mor phol ogy of ash par ti cles
as well as the com po si tion of ma trix glass. En large ments of
two ash grains appear in figures 7 and 8.

On 14 Jan u ary, AVO re ceived re ports from pi lots of
sul fu rous odors and dif fuse brown haze at flight al ti tudes
when fly ing 400-500 km E of Au gus tine in SE Alaska (near 
Yakatat and Sitka). These dif fuse ash-and-gas clouds were
pre sum ably from Au gus tine’s ex plo sive events on 13
January.

Seis mic ity de clined in the 30 hours af ter the event early
on 14 Jan u ary, and AVO down graded the color code from
Red to Or ange. The level of seis mic ac tiv ity at the vol cano
re mained above back ground. 

On 17 Jan u ary 2006 an ex plo sive erup tion be gan at
0758 and ended at 0803. Seis mic and pres sure-sen sor data
in di cated nu mer ous small ex plo sions, which could pro duce
small amounts of low-level ash and could ini ti ate small
rock av a lanches on the flanks. AVO raised the con cern
color from Or ange to Red. A flight later on 17 Jan u ary dis -
closed a brown ashy haze lin ger ing over the is land. Oc ca -
sional views through the haze showed that most of the lava
dome that formed fol low ing the 14 Jan u ary erup tion was
de stroyed in the ex plo sion of 17 Jan u ary. Ob ser va tions
made dur ing a flight on the af ter noon of 18 Jan u ary 2006
in di cated that the sum mit was steam ing vig or ously, con sis -
tent with the for ma tion of a new lava dome. Ev i dence of ex -

plo  s ive  e jec t ion of  vol  ca nic
bombs in cluded cir cu lar crat ers
the size of large trucks seen on the 
NW flank. Block-and-ash-flow
de pos its with car-sized blocks
pro duced by dome col lapse cov -
ered parts of the SE flank. Surge
de pos its were ob served on the
NW flank. A white steam plume
was ob served ris ing to about
2,600 m al ti tude be fore it trailed
off as a bluish haze to the E. Little 
to no ash appeared to be present
in the plume.

Af ter the erup tion at 0758 on
17 Jan u ary, seis mic ity di min ished 
sig nif i cantly and AVO low ered
the color code from Red to Or -
ange late on 18 Jan u ary. By the
morn ing of 19 Jan u ary seis mic ity
re mained fixed at lower lev els; it
de creased fur ther on 20 Jan u ary
but still stood above back ground.
Pe ri ods of qui es cence and low
seis mic ity in the in ter vals be -
tween erup tive events are not un -
usual at Au gus tine, hav ing oc -
curred dur ing the 1976 and 1986
erup tive ep i sodes. By 25 Jan u ary
seis mic ac tiv ity at Au gus tine re -
mained low but above back -
ground lev els. Dur ing 23-26 Jan -
u ary,  sat  e l  l i te  ob  ser  va t ions
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Fig ure 5. This photo of a large Au gus tine’s erup tion cloud was taken
be tween about 1645 and 1700 on 13 Jan u ary 2006 from Kokhanok on the
SE side of Lake Iliamna, a spot ~ 80 km W of the vol cano. Im age cour tesy
of Ger ald An drew.

Fig ure 6. The Mod er ate Res o lu tion Im ag ing Spectroradiometer (MODIS) fly ing onboard the Aqua sat el lite
cap tured this im age of an Au gus tine plume on 13 Jan u ary 2006. Within a few ten’s of ki lo me ters of Au gus tine, a
nar row steam and ash plume streams out and heads E over the ocean. Much broader zones of ash cloud dom i nate
the mid dle of the im age for over 100 km, both as an elon gate zone to the ESE and more widely in a dis persed zone
cov er ing ar eas to the E and NE. In the col ored im age the ash clouds in the mid dle part of the im age ap pear brown
and white, and may well rep re sent Au gus tine prod ucts in the at mo sphere. NASA im age cre ated by Jesse Allen,
Earth Ob ser va tory, us ing data ob tained from the Goddard Earth Sci ences DAAC (Dis trib uted Ac tive Ar chive
Cen ter).



in di cated the per sis tence of faint ther mal anom a lies. On 26
January steaming continued at the summit (figure 9).

Back ground. Au gus t ine vol  cano,  r is  ing above
Kamishak Bay in the south ern Cook In let about 290 km
SW of An chor age, is the most ac tive vol cano of the east ern
Aleu tian arc. It con sists of a com plex of over lap ping sum -
mit lava domes sur rounded by an apron of volcaniclastic
de bris that de scends to the sea on all sides. Few lava flows
are ex posed; the flanks con sist mainly of de bris-av a lanche
and pyroclastic-flow de pos its formed by re peated col lapse
and regrowth of the vol cano’s sum mit. The lat est ep i sode of 
ed i fice col lapse oc curred dur ing
Au gus tine’s larg est his tor i cal
erup tion in 1883; sub se quent
dome growth has re stored the vol -
cano to a height com pa ra ble to
that prior to 1883. The old est
dated vol ca nic rocks on Au gus -
tine are more than 40,000 years
old. At least 11 large de bris av a -
lanches have reached the sea dur -
ing the past 1,800-2,000 years,
and five ma jor pumiceous tephras 
have been erupted dur ing this in -
ter val. His tor i cal erup tions have
typ i cally con sisted of ex plo sive
ac tiv ity with em place ment of
pumiceous pyroclast ic-f low
deposits followed by lava dome
extrusion with  associa ted
block-and-ash flows.

In for ma tion Con tacts: Alaska 
Vol cano Ob ser va tory (AVO), a
co op er a tive pro gram of the U.S.
Geo log i cal Sur vey, 4200 Uni ver -
s i ty  Drive ,  An chor  age,  AK
99508-4667, USA (URL: http://

www.avo.alaska.edu/), Geo phys i cal In sti tute, Uni ver sity of 
Alaska, P.O. Box 757320, Fair banks, AK 99775-7320,
USA, and Alaska Di vi sion of Geo log i cal & Geo phys i cal
Sur veys, 794 Uni ver sity Ave., Suite 200, Fair banks, AK
99709, USA; Jesse Allen, NASA Earth Ob ser va tory, Pavel
E. Izbekov, Geo phys i cal In sti tute, Uni ver sity of Alaska
Fair banks, 903 Koyukuk Drive, P.O. Box 757320 Fair -
banks, AK 99775-7320 USA (Email: pavel@gi.alaska.
edu); An chor age VAAC, Alaska Avi a tion Weather Unit,
6930 Sand Lake Road, An chor age, AK 99502-1845,USA,
(URL: http://pafc.arh.noaa.gov/).
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Fig ure 7. SEM im age of an ash par ti cle erupted by Au gus tine on 13
Jan u ary 2006. This is an in di vid ual plagioclase crys tal. The ash sam ple
was col lected in Homer by John Paskievitch of AVO. Im age cour tesy of
Pavel Izbekov, the Uni ver sity of Alaska Fair banks, Geo phys i cal In sti tute
and the AVO.

Fig ure 8. SEM im age of an ir reg u larly shaped ash par ti cle erupted by
Au gus tine on 13 Jan u ary 2006. The ash sam ple was col lected dur ing the
ashfall in Homer, Alaska by John Paskievitch, AVO. Im age cour tesy of
Pavel Izbekov, the Uni ver sity of Alaska Fair banks, Geo phys i cal In sti tute
and the AVO.

Fig ure 9. Au gus tine as seen from the NE on 24 Jan u ary 2006 when a steam-and-gas plume drifted SSE. Im age
cour tesy of M.L. Coombs and AVO/ USGS.



St. Hel ens

Wash ing ton, USA
46.20°N, 122.18°W; sum mit elev. 2,549 m

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

Through out the pe riod cov ered by this re port, Au gust
2005 to De cem ber 2005, growth of the lava dome in side the 
crater of Mount St. Hel ens con tin ued, ac com pa nied by low
rates of seis mic ity, low emis sions of steam and vol ca nic
gases, and mi nor pro duc tion of ash. This re port came from
those posted on the website of the Cas cade Vol cano Ob ser -
va tory (CVO, part of the U.S. Geo log i cal Sur vey). The haz -
ard sta tus re mained at Vol cano Ad vi sory (Alert Level 2);
avi a tion color code Or ange. Dur ing the month of Au gust
2005, growth of the lava dome pro duced rockfalls, re sult ing 

in ash plumes that oc ca sion ally rose above the rim (fig ure
10). A rockfall on 21 Au gust at 2056 gen er ated a bright
glow of hot rock and a thick ash plume. The in duced at mo -
spheric con di tions tem po rarily af fected radio transmissions
from instruments in the crater.

A dig i tal el e va tion model of the ac tive lava dome,
which was cre ated from ae rial pho to graphs taken on 10 Au -
gust, showed that the vol ume had grown to 62 mil lion cu bic 
me ters with the av er age growth dur ing late July and early
Au gust at about 2 mil lion cu bic meters per second.

Dur ing 31 Au gust-6 Sep tem ber 2005, the new lava
dome in side the crater of St. Hel ens con tin ued to grow, ac -
com pa nied by low rates of seis mic ity, low emis sions of
steam and vol ca nic gases, and mi nor pro duc tion of ash. Im -
ages of the crater showed con tin ued west ward mo tion of
the new lava dome. 

On 6 Sep tem ber 2005, dry con di tions and rockfalls
from the lava dome gen er ated oc ca sional ash plumes that
rose above the vol cano and rap idly dis si pated. Dur ing the
week of 7-13 Sep tem ber 2005, growth of the lava dome
con tin ued and pho tos showed con tin ued slump ing of the
cen tral part of the dome and W mo tion of the pres ently ac -
tive area. This move ment con tin ued through out Sep tem ber
2005 and is il lus trated in a time-se ries of im ages show ing
the ac tive NW por tion of the new lava dome as it con tin ued
to move W, butt ing into the W arm of a gla cier, spawn ing
rockfalls. This time-se ries of images is available on the
CVO website.

Dur ing 28 Sep tem ber-4 Oc to ber 2005, growth of the
new lava dome in side the crater con tin ued to grow, ac com -
pa nied by low rates of seis mic ity, low emis sions of steam
and vol  ca nic  gases, and mi nor  pro duc t ion of  ash.
Reanalysis of late Sep tem ber time-se ries pho to graphs of the 
ac tive part of the new lava dome in di cated that points on the 
dome then moved NW and up ward at about 5.5 m per day
as extrusion continued. 

Im ages taken on 10 of Oc to ber showed that the pat tern
of dome growth es tab lished dur ing the pre vi ous few
months con tin ued. The ac tively grow ing por tion of the
dome moved NW; push ing the W arm of the gla cier against
the W crater wall, caus ing the gla cier to nar row, thicken,
and be come in creas ingly frac tured. From the end of Oc to -
ber to 21 No vem ber there were no sig nif i cant changes in
seis mic ity or edifice deformation.
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Fig ure 10. Be fore and af ter views of a rockfall that re moved the up per
por tions of a spiny ridge on the grow ing St. Hel ens dome. View as seen
from re mote cam era on the SW crater rim. Both pho tos were taken on 21
Au gust 2005. Cour tesy of USGS Cas cades Vol cano Ob ser va tory.

Fig ure 11. Lin ear fea ture de vel oped at St. Hel ens on the Spring/Sum mer
2005 spine. Photo taken on 18 Oc to ber 2005. Cour tesy of USGS CVO.



Dur ing the pre vi ous few weeks, a prom i nent lin ear fea -
ture de vel oped on the dis in te grat ing “whaleback” that grew 
dur ing the pre vi ous spring and sum mer and was cur rently
lo cated E of the ac tively grow ing part of the new lava dome 
(fig ure 11).

On 22 of No vem ber two no ta ble rockfalls oc curred at
1200 and shortly af ter 1500. Both pro duced di lute ash
clouds that rose a few hun dred me ters above the crater rim,
which are com mon dur ing lava-dome growth (fig ure 12).

The well-es tab lished pat tern of tiny “drum beat” earth -
quakes con tin ued at a rate of one ev ery 1-2 min utes; other
mon i tor ing data re mained in typ i cal ranges. De spite the
con tin u ing pro ces sion of earth quakes, the over all seis mic
en ergy re lease was very low com pared to that dur ing early
phases of the erup tion. Small rockfalls con tin ued from the
grow ing lava dome, with larger ones pro duc ing ash plumes
that were visible above the crater rim. 

The vol ume of the lava dome mea sured on 24 Oc to ber
was 70 mil lion cu bic me ters–about 90% of the vol ume of
the 1980-1986 dome. Re peat im ages taken on 15 De cem ber 
from fixed cam eras within the crater and at the crater rim
showed the sev enth lava spine to emerge dur ing the cur rent
ac tiv ity. It con tin ued to push up ward and SW from a source 
just S of the 1980-186 dome (figure 13).

Dur ing 21-27 De cem ber 2005, seis mic ity was marked
by the re pet i tive small earth quakes, oc cur ring ev ery 2-3
min utes, that have come to char ac ter ize the past 15 months.
Tiltmeters within 500 m of the new lava dome showed min -
ute ground de for ma tion; whereas the vol cano’s flanks were
quiet. At the end of De cem ber 2005, St. Hel ens re mained at 
Vol cano Ad vi sory (Alert Level 2); avi a tion color code
Orange. 

Ta ble 1 gives a sum mary of the growth of the dome
since Oc to ber 2004. It was re ported on 26 Jan u ary 2006
that ini tial anal y sis of re cent pho to graphs from fixed cam -
eras in the crater showed that the top of the cur rently ac tive
part of the new lava dome is at ~ 2,240 m el e va tion, which
is about 90 m higher than it was in early No vem ber 2005.
On sev eral oc ca sions dur ing the
erup tion, parts of the dome have
been con sid er ably higher, for in -
stance 2,365 m in July 2005.
Those high points have since been 
low ered by dis in te gra tion, but
still are higher than the top of the
currently active part.

Back ground. Prior to 1980,
Mount St. Hel ens formed a con i -
cal, youth ful vol cano some times
known as the Fuji-san of Amer -
ica. Dur ing the 1980 erup tion the
up per 400 m of the sum mit was
re moved by slope fail ure, leav ing
a 2 x 3.5 km horse shoe-shaped
crater now par tially filled by a
lava dome. Mount St. Hel ens was
formed dur ing nine erup tive pe ri -
ods be gin ning about 40-50,000
years ago and has been the most
ac tive vol cano in the Cas cade
Range dur ing the Ho lo cene. Prior
to 2200 years ago, tephra, lava
domes, and pyroclastic flows
were erupted, form ing the older
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Fig ure 12. Two pho tos of dense lo cal plumes cre ated as a re sult rockfalls
from St. Hel ens’ dome on 22 No vem ber 2005. The photo on the top was
taken from the NE; the photo on the bot tom was taken from the NW.
Cour tesy of USGS CVO.

Fig ure 13. St. Hel ens’ re cent dome com plex as seen from the NW. Four dif fer ent stages of growth are vis i ble in
this im age. They were given these se quence num bers: 4, 5, 6, and 7 (the lat ter for the one cur rently ex trud ing). All
oc curred as whalebacks or spines in 2005. Photo was taken 8 De cem ber 2005 by Willie Scott. Cour tesy of USGS
CVO.



St. Hel ens ed i fice, but few lava flows ex tended be yond the
base of the vol cano. The mod ern ed i fice was con structed
dur ing the last 2200 years, when the vol cano pro duced ba -
saltic as well as andesitic and dacitic prod ucts from sum mit
and flank vents. His tor i cal erup tions in the 19th cen tury
orig i nated from the Goat Rocks area on the north flank, and 
were witnessed by early settlers.

In for ma tion Con tacts: Cas cades Vol cano Ob ser va tory
(CVO), U.S. Geo log i cal Sur vey, 1300 SE Car di nal Court,
Build ing 10, Suite 100, Van cou ver, WA 98683-9589, USA
(URL: http://vul can.wr.usgs.gov/, Email: GSCVOWEB@
usgs.gov).

South Sis ter

Or e gon, USA
44.10°N, 121.77°W; sum mit elev. 3,157 m

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

Ac cord ing to the U.S. Geo log i cal Sur vey, field sur veys
in di cated that the up lift of the broad area in the Three Sis -
ters re gion of cen tral Or e gon, grad u ally swell ing since late
1997 (BGVN 26:05), con tin ued as of 14 De cem ber 2005.
How ever, the swell ing may have slowed some what during
the past year.

 The area of up lift is 20 km in di am e ter and is cen tered 5 
km W of South Sis ter vol cano. The mid dle of the up lift rose 
at an av er age rate of 2.5 cm per year as a re sult of in tru sion
of a mod est vol ume of magma 7 km be low the ground sur -
face. Seis mic ac tiv ity re lated to the up lift has been scant,
ex cept for a swarm of more than 300 small earth quakes in
late March 2004 (BGVN 29:06). Vol ca nic gases re leased
from the in trud ing magma dis solve in ground wa ter so wa -
ter in lo cal springs and streams is slightly en riched in chem -
i cal com po nents de rived from vol ca nic gases. Sci en tists be -
lieve that pe ri ods of in tru sion sim i lar to the pres ent one
have oc curred in the area be fore. The du ra tion and out come 
of the cur rent ep i sode are con sid ered to be im pos si ble to

fore cast, and only con tin ued mon i tor ing will show whether
or not this episode of intrusion is slowly ending. 

In ves ti ga tions dur ing 2005 showed the fol low ing. (1)
Earth quakes con tin ued at a low rate—only five were lo -
cated in the up lift area in 2005; these were small, up to M1.
5. (2) The chem i cal com po si tion of lo cal spring and stream
wa ter re mained un changed from that of the past 5 years. (3) 
Up lift of the ground sur face con tin ued, but seems to have
slowed from the rate ob served in past years. The three tech -
niques used to mea sure ground de for ma tion, all hav ing a
de gree of un cer tainty, to gether sug gest that the rate de -
creased in 2004-2005, per haps by as much as one half. If
so, the rate of in tru sion of magma has declined as well.

Back ground. South Sis ter is the high est and youn gest
of the Three Sis ters vol ca noes that dom i nate the land scape
of the cen tral Or e gon Cas cades. The main ed i fice of South
Sis ter is con structed of andesitic and dacitic lava flows
capped by a sym met ri cal sum mit cin der cone of prob a ble
lat est-Pleis to cene age. The late Pleis to cene or early Ho lo -
cene Cay use Crater on the SW flank of Bro ken Top vol -
cano and other flank vents such as Le Conte Crater on the
SW flank of South Sis ter mark mafic vents that have
erupted at con sid er able dis tances from South Sis ter it self.
Late-Ho lo cene erup tions formed a chain of dike-fed
rhyodacitic lava domes and flows on the vol cano’s
SE-to-SW flanks about 2000 years ago. Sat el lite ra dar in -
ter fer om e try (InSAR) data ob tained by U S Geo log i cal Sur -
vey sci en tists de tected con tin u ing long-term slight up lift of
the ground sur face over a broad re gion centered 5 km west
of South Sister volcano that began in 1997.

In for ma tion Con tacts: Cas cades Vol cano Ob ser va tory
(CVO), U.S. Geo log i cal Sur vey, 1300 SE Car di nal Court,
Build ing 10, Suite 100, Van cou ver, WA 98683-9589, USA
(URL: http://vul can.wr.usgs.gov/, Email: GSCVOWEB@
usgs.gov).

Soufrière Hills

West In dies
16.72°N, 62.18°W; sum mit elev. 915 m

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

Ac tiv ity at Soufriere Hills con tin ues to re main el e vated
dur ing the lat ter half of 2005 (ta ble 2). Since 5 Sep tem ber
slow lava dome growth con tin ued. Dur ing the week of 30
Sep tem ber through 7 Oc to ber dome growth in creased on
the west ern side. On 26 Oc to ber a pyroclastic flow with a
run out of 2 km was re ported around 2400. The pyroclasitic
flow was con fined to the Tar River Valley.

On 4 No vem ber dome growth on the south ern flank was 
ob served. The fol low ing week, re ports yielded growth on
the E, S, and SE flanks. Ra dar im ag ing of the dome in di -
cated a dome vol ume of about 6.5 mil lion cu bic me ters,
sug gest ing a growth rate over the past two weeks of be -
tween 1.3 and 1.8 cu bic me ters per sec ond with in can des -
cence vis i ble at night. Ob ser va tions on the morn ing of 18
No vem ber in di cated the dome con tin ued to grow and
spilled rockfalls to the E, S, W, and N. A pyroclastic flow
was ob served in the Tar River val ley on 15 No vem ber and
reached to within 1km of the sea. The ash cloud as so ci ated
with this event rose to ~ 2.1 km.
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Date Vol ume (106 m3) El e va tion of dome top (m)

04 Oct 2004 5 —

13 Oct 2004 12 —

04 Nov 2004 20 —

01 Feb 2005 — 2,332

21 Feb 2005 — 2,341

10 Mar 2005 58 2,339

12 Apr 2005 47.5* —

15 Jun 2005 54 —

Jul 2005 58 2,365

10 Aug 2005 62 —

24 Oct 2005 70 —

Early Nov 2005 — 2,150

26 Jan 2006 — 2,240

Ta ble 1. St. Hel ens dome sum mit el e va tions and vol umes com piled at a
se ries of times dur ing Oc to ber 2004-Jan u ary 2006. The dome sum mit
el e va tions have de creased due to re peated fail ure of the un sta ble blocks,
spires, and pro tru sions along the dome sum mits. Also, the method of
as sess ing dome vol umes changed in April 2005 (in di cated by the
as ter isk). Cour tesy USGS Cas cades Vol cano Ob ser va tory.



A pyroclastic flow was ob -
served in the up per reaches of the
Tar River val ley on 22 No vem ber
(fig ure 14). Mi nor vent ing of ash
oc curred, with one event tak ing
place on the af ter noon of 24 No -
vem ber, which pro duced an ash
cloud that rose ~ 1 km above the
sum mit (figure 15).

Dur ing the month of De cem -
ber, dome growth con tin ued on
all flanks al though more in tense
on the  S and E f lanks .  More
rockfalls and smaller pyroclastic
flows have been re ported with in -
can des cence ob served at night
along the SE and E flanks.

Back ground. The com plex
dom i nantly andesitic Soufrière
Hills vol cano oc cu pies the south -
ern  half  of  the is  land of
Montserrat. The sum mit area con -
sists pri mar ily of a se ries of lava
domes emplaced a long an

ESE-trending zone. Eng lish’s Crater, a 1-km-wide crater
breached widely to the east, was formed dur ing an erup tion
about 4,000 years ago in which the sum mit col lapsed, pro -
duc ing a large sub ma rine de bris av a lanche. Block-and-ash
flow and surge de pos its as so ci ated with dome growth pre -
dom i nate in flank de pos its at Soufrière Hills. Non-erup tive
seis mic swarms oc curred at 30-year in ter vals in the 20th
cen tury, but with the ex cep tion of a 17th-cen tury erup tion
that pro duced the Cas tle Peak lava dome, no his tor i cal
erup tions were re corded on Montserrat un til  1995.
Long-term small-to-mod er ate ash erup tions be gin ning in
that year were later ac com pa nied by lava-dome growth and
pyroclastic flows that forced evac u a tion of the south ern
half of the is land and ul ti mately de stroyed the cap i tal city of 
Plym outh, caus ing ma jor so cial and eco nomic dis rup tion.

In for ma tion Con tacts: Monserrat Vol cano Ob ser va -
tory (MVO), Flem ing, Montserrat, West In dies (URL:
http://www.mvo.ms/).

Popocatépetl

México
19.023°N, 98.622°W; sum mit elev. 5,426 m

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

The last re port on Popocatépetl cov ered the pe riod De -
cem ber 2004-Jan u ary 2005 (BGVN 30:01). This re port cov -
ers the rest of 2005 (Feb ru ary-De cem ber) and co mes from
the Mex i can group Centro Nacional de Prevención de
Desastres (CENAPRED).

The vol cano has been rel a tively quiet with daily,
low-in ten sity ex ha la tions of steam and gas some times con -
tain ing mi nor ash. Some high lights of the re port ing in ter val
fol low (both in text and in ta bles), es sen tially a list of
ash-bear ing erup tions that usu ally rose 1-3 km above the
crater rim. On 1 De cem ber an ash plume rose 5 km.

At 0723 on 13 July an ex ha la tion of mod er ate in ten sity
pro duced an ash emis sion that reached 2 km above the level 
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Re port Date (2005)
Num ber of earth quakes

Hy brid Vol cano-tec tonic Long-pe riod

26 Aug-02 Sep 10 3 9

02 Sep-09 Sep 5 6 —

09 Sep-16 Sep 13 70 5

16 Sep-23 Sep 3 6 5

23 Sep-30 Sep — 42 3

30 Sep-07 Oct — 50 2

07 Oct-14 Oct — 183 —

14 Oct-21 Oct 1 359 15

21 Oct-28 Oct — 53 2

28 Oct-04 Nov — 19 2

04 Nov-11 Nov 2 14 6

11 Nov-18 Nov — 3 8

18 Nov-25 Nov 7 21 176

25 Nov-02 Dec 2 1 93

09 Dec-16 Dec — — 31

16 Dec-23 Dec 2 1 40

23 Dec-30 Dec 19 9 63

Ta ble 2. Soufriere Hills seis mic ity dur ing 26 Au gust to 30 De cem ber 2005. Cour tesy of MVO.

Fig ure 15. A photo show ing a Soufriere Hills ash cloud as seen from the
SE on 24 No vem ber 2005. Photo cour tesy of MVO.

Fig ure 14. A photo show ing a Soufriere Hills pyroclastic flow as seen
from the NE on 22 No vem ber 2005. Photo cour tesy of MVO.



of the crater.  Re ports were re ceived of  ash fall  in
Yecapixtla and Ocuituco in the state of Morelos, re spec -
tively ~ 30 and ~ 23 km SW of the volcano.

At 0906 on 21 July an ex ha la tion of mod er ate in ten sity
fol lowed a tremor of high fre quency and pro duced an ash
emis sion that reached 2 km.

At 0313 on 29 July, a mod er ate ex ha la tion with an ex -
plo sive com po nent oc curred, throw ing in can des cent frag -
ments onto the E side of the cone, out to a dis tance of about
1 km. The du ra tion of the in tense phase was ~ 1 min ute; it
was pre ceded by high-fre quency tremor, the same sig nal
was ob served for 15 min utes af ter the ex plo sion. The height 
of the steam, gas, and ash plume was es ti mated at 2 km.
There were no reports mentioning ash fall.

At 0614 on 29 July a new ex ha la tion with ex plo sive
com po nent oc curred pro duc ing an ash col umn ~ 2.5 km
above the crater. The winds di rected the plume NW. The
du ra tion of the in tense phase was 30 sec onds fol lowed by
high-fre quency tremor (4 min utes). Re ports of ashfall in the 
Milpa Alta area (SE of Mex ico City) were received.

At 0819 on 30 July high-fre quency tremor started, as so -
ci ated with an ash col umn. The plume reached 2 km and
was di rected NW. The emis sion con tin ued in its most in -
tense phase un til 0845. On 2 Au gust at 1247 an ex ha la tion
of mod er ate in ten sity pro duced an ash emis sion that
reached 2 km.

At 0305 on 24 Oc to ber an ex ha la tion of mod er ate in ten -
sity oc curred. It was fol lowed by a tremor of high-fre -
quency. The re sult ing ash plume reached 1.2 km and
traveled NE.

At 0653 on 1 De cem ber a mod er ate ex ha la tion sent an
ash col umn to a height of 5 km above the sum mit, the high -
est re ported ash col umn in 2005. It was dis persed to wards
the ENE. The in tense ep i sode lasted 2 min utes and was fol -
lowed by high-fre quency tremor last ing 30 min utes. A
small ash fall was re ported in Amecameca and a warn ing

was is sued not ing that mi nor ash
fall could oc cur within the next
few hours in Tlaxcala and Puebla
states. At 0920 an other, smaller
erup tion pro duced an ash col umn
2.5 km above the crater, which
also blew ENE.

An erup tion that oc curred at
1653 on 4 De cem ber re sulted in
re ports of ash fall in the states of
Tlaxcala and Puebla.

At 2225 on 13 De cem ber an
ex plo sion at Popocatépetl ejected
in can des cent frag ments over its
SE flanks. The ex plo sion lasted
~ 1 min ute and was fol lowed by
30 min utes of tremor. The ex plo -
sion pro duced a 2.5 km ash col -
umn car ried by winds to the SE.
Af ter the ex plo sion, the vol cano
re turned to its pre vi ous low level
of activity.

At 0457 on 18 De cem ber a
small ex plo sion was de tected at
the Popocatépetl. This event pro -
duced an ash col umn that reached
2.5 km over the sum mit.  The
plume trav eled to wards the NE.

The ex plo sion lasted ~ 1 min ute and was fol lowed by 8
min utes of high-fre quency tremor.

At 0447 on 25 De cem ber a mod er ate ex ha la tion with a
mi nor ex plo sive com po nent oc curred. Some in can des cent
frag ments fell on the E side of the cone ex tend ing 700 m
from the crater edge. The ac com pa ny ing ash col umn
reached a height of about 3 km mov ing ENE. The to tal du -
ra tion of seis mic ity as so ci ated with this event was nearly 3
min utes, of which 50 sec onds cor re sponded to the in tense
phase. There were no reports of resulting ash fall.

All of the re ported ash-pro duc ing events for the Feb ru -
ary-De cem ber 2005 re port ing in ter val are listed in ta ble 3.
Ta ble 4 con tains the re ported earthquakes.

Back ground. Volcán Popocatépetl, whose name is the
Az tec word for smok ing moun tain, tow ers to 5426 m 70 km 
SE of Mex ico City to form North Amer ica’s 2nd-high est
vol cano. The gla cier-clad stratovolcano con tains a
steep-walled, 250-450 m deep crater. The gen er ally sym -
met r i  cal vol  cano is  mod i  f ied by the sharp-peaked
Ventorrillo on the NW, a rem nant of an ear lier vol cano. At
least three pre vi ous ma jor cones were de stroyed by grav i ta -
tional fail ure dur ing the Pleis to cene, pro duc ing mas sive de -
bris-av a lanche de pos its cov er ing broad ar eas south of the
vol cano. The mod ern vol cano was con structed to the south
of the late-Pleis to cene to Ho lo cene El Fraile cone. Three
ma jor plinian erup tions, the most re cent of which took
place about 800 AD, have oc curred from Popocatépetl
since the mid Ho lo cene, ac com pa nied by pyroclastic flows
and vo lu mi nous lahars that swept bas ins be low the vol cano. 
Fre quent his tor i cal erup tions, first recorded in Aztec
codices, have occurred since pre-Columbian time.

In for ma tion Con tacts: Centro Nacional de Prevención
de Desastres (CENAPRED), Av. Delfín Mad ri gal No.665.
Coyoacan,  México D.F.  04360,  México .  Email :
amb@cenapred.unam.mx gvazquez@cenapred.unam.mx;
URL: http://www.cenapred.unam.mx/).
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Date (2005) Lo cal Time
Height of ash
col umn (km)

Ash plume
blown

Com ments

30 Mar 0521 1.5 NE —

12 May 1048 1.8 — —

13 Jul 0723 2 — Ash falls re ported in Yecapixtla and
Ocuituco in the State of Mo rales.

14 Jul 1005 2 — Fol lowed a high-fre quency tremor

29 Jul 0313 2 — See text

29 Jul 0614 2.5 NW See text

30 Jul 0819 2 NW The emis sion con tin ued in its most
in tense phase un til 0845.

02 Aug 1247 2 — —

24 Oct 0305 1.2 — Fol lowed a high-fre quency tremor.

01 Dec 0653 5 ENE See text.

04 Dec 1653 — — Ash falls re ported in the States of
Tlaxcala and Puebla.

13 Dec 2225 2.5 SE See text.

18 Dec 0457 2.5 NE The 1-min ute ex plo sion was fol lowed
by 8 min utes of high-fre quency tremor.

25 Dec 0447 3 ENE See text.

Ta ble 3. Dis charges at Popocatépetl dur ing Feb ru ary-De cem ber 2005. Cour tesy of CENAPRED.
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Date Time (Lo cal) Mag ni tude Depth (km) Dis tance (km) Di rec tion

09 Feb 0715 2.2 3.7 — SE

18 Feb 0624 2.2 3.0 8 SE

18 Feb 1248 2.7 9.0 8.5 SE

18 Feb 1607 2.5 9.0 8.5 SE

19 Feb 0056 2.4 4.0 2 E

24 Feb 2003 2.1 3.8 7.5 SE

14 Mar 1103 2.7 4.0 8 SE

22 Mar — 2.5 6.8 8 SE

24 Mar — 2.7 — — —

24 Mar — 2.7 — — —

02 Apr 0112 2.6 6.5 4 SW

03 Apr 0721 2.2 4.4 1 E

05 May — 2.4 — — —

14 May 2146 2.1 — 8 SE

15-16 May 2144-0648 4 events 2.0-2.6 5-10 — SE

16 May 1433 2.5 5.8 1 N

16 May 2318 2.4 5.0 8 SE

17 May 0511 2.3 4.9 8 SE

20 May 0231 2.6 4.8 8 SE

29 May 1039 2.2 2.5 8 SE

01 Jun 1446 2.0 5.4 — —

13 Jun — 2.1 4.7 — —

13 Jun — 2.2 3.7 — —

16 Jun — 2.1 5.5 8 SE

20 Jun 1023 2.0 4.6 0.5 NW

20 Jun 1251 2.0 5.0 Be low —

25 Jun 0640 2.7 5.0 Be low —

29 Jun 0133 2.9 8.7 2.5 SW

29 Jun 0142 2.2 6.0 8 SE

07 Jul 0009 2.6 5.9 Be low —

12 Jul 1645 2.0 — 8 SE

19 Jul 1921 2.4 4.6 Be low —

02 Aug 2319 2.5 5.4 3 NW

05 Aug 2153 2.2 5.3 7 SE

14 Aug 1516 2.6 6.5 8 SE

17 Aug 1118 2.5 — 8 SE

29 Aug 0055 2.3 — 2 NW

29 Aug 0238 2.7 — Be low —

15 Sep 0325 2.3 8.0 8 SE

17 Sep 0430 2.1 5.5 Be low —

18 Sep 1757 2.1 5.2 Be low —

19 Sep 0443 1.9 3.5 8 SE

19 Sep 2333 2.1 5.2 2 SE

21 Sep 1738 2.0 4.0 Be low —

11 Oct 1004 2.2 4.4 1 E

12 Oct 1946 2.3 5.3 2 N

14 Oct 1416 2.2 6.0 2 N

24 Oct 2152 2.7 3.0 2 E

26 Oct 1537 2.3 4.2 Be low —

29 Oct 0336 2.0 — 8 SE

09 Nov 0052 2.7 6 1.5 W

09 Nov 0235 2.4 6 1.5 W

09 Nov 0612 2.1 5 Be low —

11 Nov — 2.5 6 1.5 W

12 Nov — 2.7 — — —

23 Nov 1713 1.6 5.7 2 NE

24 Nov 0242 2.0 5.4 2 NE

25 Nov — 2.0 3.8 8 SE

01 Dec — 2.3 4.8 Be low —

01 Dec — 2.1 4.5 Be low —

05 Dec 1838 2.4 3.8 1 SE

06 Dec 1800 2.0 3.6 Be low —

08 Dec 0824 1.9 4.3 5.5 S

08 Dec 0907 1.9 5.0 5.5 S

Ta ble 4. Earth quakes at Popocatépetl dur ing Feb ru ary-De cem ber 2005. “Be low” re fers to earth quakes be low or in the ed i fice. Cour tesy of CENAPRED.



Lopevi

Vanuatu
16.507°S, 168.346°E; sum mit elev. 1,413 m

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

As noted by the Wellington Vol ca nic Ash Ad vi sory
Cen ter (24 and 25 Jan u ary 2006), pi lots re ported a ver ti cal
plume ris ing from Lopevi at 0845 hours on 24 Jan u ary
2006 to an al ti tude of 2.1-2.4 km and drift ing to the S. At
0845 the next day, 25 Jan u ary, the plume ex tended SE and
was re port edly at 2.7 km.

MODIS sat el lite data also de tected ther mal anom a lies
around this time (0055 and 1020 hours on 24 Jan u ary), pre -
ceded by an ab sence of mea sured anom a lies for ~ 9 days
(since 2240 hours on 15 Jan u ary). Sat el lite ther mal anom a -
lies are of ten de tected over this volcano.

Back ground. The small 7-km-wide con i cal is land of
Lopevi is one of Vanuatu’s most ac tive vol ca noes. A small
sum mit crater con tain ing a cin der cone is breached to the
NW and tops an older cone that is rimmed by the rem nant
of a larger crater. The ba saltic-to-andesitic vol cano has
been ac tive dur ing his tor i cal time at both sum mit and flank
vents, pri mar ily along a NW-SE-trending fis sure that cuts
across the is land, pro duc ing mod er ate ex plo sive erup tions
and lava flows that reached the coast. His tor i cal erup tions
at the 1,413-m-high vol cano date back to the mid-19th cen -
tury. The is land was evac u ated fol low ing erup tions in 1939
and 1960. The lat ter erup tion, from a NW-flank fis sure
vent, pro duced a pyroclastic flow that swept to the sea and a 
lava flow that formed a new peninsula on the western coast.

In for ma tion Con tacts: Rob Wright, Luke Flynn, and
Eric Pilger, Hawai’i In sti tute of Geo phys ics and Plan e tol -

ogy, Uni ver sity of Ha waii and Manoa, 168 East-West
Road, Post 602, Ho no lulu, HI 96822 (wright@higp.ha waii.
edu, flynn@higp.ha waii.edu, pilger@higp.ha waii.edu;
URL: http://modis.higp.ha waii.edu/); Wellington Vol ca nic
Ash Ad vi sory Cen ter (VAAC), MetService, PO Box 722,
Wellington, New Zea land (URL: http://www.metservice.
co.nz/).

Aoba

Ambae Is land, Vanuatu
167.83°E, 15.40°S; sum mit elev. 1,496 m

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

As pre vi ously re ported (BGVN 30:11), a new erup tion
of Aoba be gan on 27 No vem ber 2005 when va por plumes
and ash col umns were ob served orig i nat ing from Lake
Voui, a crater lake at the sum mit. Ac tiv ity con tin ued into
early Jan u ary, build ing a large cin der cone in the west-cen -
tral part of Lake Voui (fig ure 16). The new cone also con -
tained its own crater lake.

An im age taken by AS TER’s vis i ble, near in fra-red
(VNIR) tele scope on 24 De cem ber 2005 (UTC) showed the 
two larger cal dera lakes, and steam es cap ing from an is land
in the cen ter of Lake Voui (fig ure 17). The VNIR tele scope
has a res o lu tion of ~ 15 m and op er ates in the spec tral range 
0.52-0.86 µm.

Dur ing Sep tem ber through De cem ber 2005, in fra red
sat el lite data pro vided by Mod er ate Res o lu tion Im ag ing
Spectroradiometer (MODIS) and pro cessed by the
MODVOLC Hot-Spot al go rithm at the Ha waii In sti tute of
Geo phys ics and Plan e tol ogy (HIGP) only ob served a sin -

gle-pixel ther mal anom aly. It oc -
curred at 0110 lo cal time on 26
No vem ber 2005 ( the im age was
ac quired at 1410 UTC on 25 No -
vem ber 2005). That was 1 day
prior to re ports of the erup tion
from ground-based ob serv ers, al -
though the ground-based re ports
could eas ily have been de layed so 
it is not clear that the MODVOLC 
ther mal anom aly was actually
pr ior  to  ground based
observations.

Matt Pat rick noted that the
anom aly is nicely cen tered in the
cal dera and is al most cer tainly
vol ca nic – no other anom a lies oc -
curred on the is land in the pre vi -
ous 5 years.

Back ground. Aoba is a mas -
sive 2,500 km3 ba saltic shield vol -
cano that is the most vo lu mi nous
vol cano of the New Hebrides ar -
chi  pel  ago.  A pro nounced
NE-SW-trending rift zone dot ted
with sco ria cones gives the 16 x
38 km is land an elon gated form.
A broad pyroclastic cone con tain -
ing three crater lakes is lo cated at
the sum mit of the Ha wai ian-style

12    Lopevi Smithsonian Institution — Bulletin of the Global

Fig ure 16. A N-look ing view of Aoba’s Lake Voui taken 9 Jan u ary 2006. The new is land is com posed of a cin der
cone and the cone’s crater ap pears to host a new, steam ing in ter nal lake. This pho to graph was taken from a
fixed-wing air craft by Job Eassau dur ing his trip to Pentecote Is land. Cour tesy of Esline Garaebiti, De part ment of
Ge ol ogy, Mines and Wa ter Re sources, Port Vila, Vanuatu.



shield vol cano within the youn gest of at least two nested
cal de ras, the larg est of which is 6 km in di am e ter. Post-cal -
dera ex plo sive erup tions formed the sum mit crat ers of Lake 
Voui (also spelled Vui) and Lake Manaro Ngoru about 360
years ago. A tuff cone was con structed within Lake Voui
about 60 years later. The lat est known flank erup tion, about 
300 years ago, de stroyed the pop u la tion of the Nduindui
area near the western coast.

In for ma tion Con tact: Alain Ber nard, IAVCEI Com -
mis sion on Vol ca nic Lakes, Université Li bre de Bruxelles,
Brussels, Bel gium (URL: http://www.ulb.ac.be/sci ences/
cvl/aoba/Ambae1.html); NASA Earth Ob ser va tory (URL:
http://earthobservatory.nasa.gov/); Esline Garaebiti, De -
part ment of Ge ol ogy, Mines and Wa ter Re sources, Port
Vila, Vanuatu; Matt Pat rick, Uni ver sity of Ha waii, Ha waii
In sti tute of Geo phys ics and Plan e tol ogy (HIGP) Ther mal
Alerts Team, 2525 Cor rea Road, Ho no lulu, HI 96822
(URL: http://www.modis.higp.ha waii.edu, Email:
patrick@higp.hawaii.edu).

Tangkubanparahu

West ern Java, In do ne sia
6.77°S, 107.60°E; sum mit elev. 2,084 m

Typ i cally quiet, Tangkubanparahu went into a pe riod of 
un rest from 12 to 19 April 2005. Af ter that, it be came rel a -
tively quiet again. The re ports dur ing this pe riod did not in
gen eral cover an en tire day, but rather only 6 or 12 hours.
The re ports chiefly dis cussed a seis mic cri sis and el e vated
SO2 fluxes. A brief re view for this period follows.

Seis mic ac tiv ity in creased dra mat i cally be gin ning on 12 
April 2005. Nor mally about two vol ca nic erup tions oc -
curred daily. Vol ca nic earth quakes re corded on 12 April
con sisted of five deep (type-A events with peak-to-peak
am pli tudes of 7-24 mm) and 56 shal low (type-B events
with peak-to-peak am pli tudes of 3-10 mm), with numbers

in creas ing through out the day. About 8 hours of tremor on
13 April, a swarm of earth quakes took place, of which 111
were deep type-A events and 181 were shal low type-B
events. The peak of the ac tiv ity oc curred on 14 April, when
the deep events num bered 108 and the shal low events num -
bered 327. A lo cated hypocenter was 1.6-1.9 km beneath
the Domas crater.

Based on the above seis mic data, the haz ard status for
the vol cano was raised on 13 April 2005 at 0825 to Level 2, 
and then at 1300 to Level 3.

The SO2 mea sure ment around Domas crater yielded
about 10 met ric tons/day (t/d) on 14 April. It was less than 2 
t/d on 18 April.

The haz ard sta tus of the vol cano was down graded to
Level 2 on 19 April 2005 at 1200, and the area was 
re-opened to the pub lic. The other crat ers (Upas, Domas,
Baru, Jarian) re mained closed to the pub lic.

Back ground.  Tangkubanparahu (also known as
Tangkuban Perahu) is a broad shield-like stratovolcano
over look ing In do ne sia’s for mer cap i tal city of Bandung
that was con structed within the 6 x 8 km Pleis to cene Sunda
cal dera. The vol cano’s low pro file is the sub ject of leg ends
re fer ring to the moun tain of the “up turned boat.” The age
the cal dera-form ing erup tion ex ceeds the >40,000 year
range of ra dio car bon dat ing (Newhall and Dzurisin, 1988).
The rim of Sunda cal dera forms a prom i nent ridge on the
west ern side; else where the cal dera rim is largely bur ied by
de pos its of Tangkubanparahu vol cano. The dom i nantly
small phreatic his tor i cal erup tions re corded since the 19th
cen tury have orig i nated from sev eral nested crat ers within
an elliptical 1 x 1.5 km summit depression.

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

Elgon

Kenya and Uganda (East Af ri can rift)
1.133°N, 34.550°E; sum mit elev. 4,321 m. 

An erup tion at Mount Elgon was mis tak enly in ferred
when fumes es caped from this oth er wise quiet vol cano. The 
fumes were even tu ally traced to dung burn ing in a
lava-tube cave. The cave is home to, or vis ited by, wild life
rang ing from bats to el e phants. Mt. Elgon (Ol Doinyo
Ilgoon) is a stratovolcano on the SW mar gin of a 13 x 16
km cal dera that strad dles the Uganda-Kenya bor der 140 km 
NE of the N shore of Lake Vic to ria. No erup tions are
known in the his tor i cal re cord or in the Holocene.

On 7 Sep tem ber 2004 the web site of the Ken yan news -
pa per The Daily Na tion re ported that vil lag ers sighted and
smelled nox ious fumes from a cave on the flank of Mt.
Elgon dur ing Au gust 2005. The vil lag ers’ con cerns were
taken quite se ri ously by both na tions, to the ex tent that
evac u a tion of nearby vil lages was considered.

The Daily Na tion ar ti cle added that shortly af ter the vil -
lag ers’ re ports, Mo ses Masibo, Kenya’s West ern Prov ince
ge ol ogy of fi cer vis ited the cave, con firmed the vil lag ers ob -
ser va tions, and added that the tem per a ture in the cave was
170°C. He rec om mended that nearby vil lag ers move to
safer lo ca tions. Masibo and Silas Simiyu of KenGens geo -
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Fig ure 17. AS TER VNIR im age of Aoba taken at the stated UTC time and
date (N is up wards), as it con tin ued to emit a va por plume from Lake Voui.
The 27 No vem ber 2005 erup tion built a sub stan tial new is land (dark area
vent ing steam in the cen ter of lake Voui). This is land is al most cir cu lar in
shape with a mean di am e ter of 525 m. Lake Manaro Lakua sits in the E
cal dera and is partly ob scured by cloud or shadow. Cour tesy of NASA and
Alain Ber nard (IAVCEI Com mis sion on Vol ca nic Lakes and Université
Li bre de Bruxelles).



ther mal de part ment col lected ashes from the cave for
test ing.

Ger ald Ernst re ported on 19 Sep tem ber 2004 that he
spoke with two lo cal ge ol o gists in volved with the Elgon
cri sis from the Ge ol ogy De part ment of the Uni ver sity of
Nai robi (Jiromo cam pus): Pro fes sor Nyambok and
Zacharia Kuria (the for mer is a se nior sci en tist who was un -
able to go in the field; the lat ter is a ju nior sci en tist who vis -
ited the site). Ac cord ing to Ernst their in ter pre ta tion is that
some body set fire to bat guano in one of the caves. The fire
was in tense and prob a bly ex plains the vig or ous fum ing,
high tem per a tures, and suf fo cated animals. The event was
also ac com pa nied by emis sions of gases with an ammonia
odor. Ernst noted that this was not sur pris ing con sid er ing
the high ni tro gen con tent of guano—am mo nia is highly
toxic and can also ex plain the an i mal deaths. The in tense
fumes ini tially caused substantial panic in the area.

It was Ernst’s un der stand ing that the au thor i ties or dered 
evacuations while await ing a re port from lo cal sci en tists,
but that peo ple re turned be fore the re port reached the au -
thor i ties. The fire pre sum ably prompted the re sponse of lo -
cal au thor i ties who then urged the Uni ver sity ge ol o gists to
an a lyze the sit u a tion. By the time ge ol o gists ar rived, the
fum ing had ceased, or nearly so. The res i due left by the fire
and other ob ser va tions led them to con clude that noth ing
re motely re lated to a vol ca nic erup tion had occurred.

How ever, the in ci dent em pha sized the prob lem due to
lack of a seis mic sta tion to mon i tor tec tonic ac tiv ity re lated
to a lo cal tri ple junc tion as so ci ated with the rift val ley or
vol ca nic seis mic ity. In re sponse, one seis mic sta tion was
moved from S Kenya to the area of Mt. Elgon so that lo cal
seis mic ity can be monitored in the future.

In for ma tion Con tacts: Ger ald Ernst, Univ. of Ghent,
Kri jgs laan 281/S8,  B-9000, Bel g ium (Email:
plumeman2000@ya hoo.co.uk); Chris Newhall, USGS,
Univ. of Wash ing ton, Dept. of Earth & Space Sci ences,
Box 351310, Se at tle, WA 98195-1310, USA (Email:
cnewhall@ess.wash ing ton.edu; URL: http://www.ess.
wash ing ton.edu/); The Daily Na tion  (http://www.
nationmedia.com/dailynation/); Uganda Tour ist Board
(URL: http://www.visituganda.com/).

Etna

It aly
37.734°N, 15.004°E; sum mit elev. 3,350 m

The pre vi ous re port on Mount Etna (BGVN 30:01) de -
scribed what turned out to be the fi nal ac tiv ity of the

2004-05 erup tion, which ended by March (Bur ton and
others, 2005). From March 2005 un til No vem ber there was
only a low and quiet de gas sing at the sum mit crat ers. Be -
tween the end of No vem ber and early De cem ber 2005 a
sig nif i cant in crease in the SO2 out put was ac com pa nied by
an in crease of vol ca nic tremor and a mi nor de for ma tion of
the sum mit part of the vol ca nic cone.

On 16 De cem ber 2005 an ex plo sive se quence was re -
corded by the INGV-CT seis mic net work, lo cal ized at the
sum mit. This was ac com pa nied by an in crease in SO2 emis -
sion, which reached peaks 10 times the back ground flux
lev els. On 22 De cem ber the in crease in gas pres sure was
ac com pa nied by a di lute emis sion of ju ve nile ash from the
Bocca Nuova crater. This vent had been blocked since the
end of the pre vi ous sum mit erup tion. How ever, the very
fine-grained na ture of the ash sug gested a deep level of the
magma column within the conduit.

Ref er ence: Bur ton, M., Neri, M., Andronico, D.,
Branca, S., Caltabiano, T., Calvari, S., Corsaro, R.A., Del
Carlo, P., Lanzafame, G., Lodato, L., Miraglia, L., Muré, F.,
Salerno, G., and Spampinato, L., 2005, Etna 2004-05: an
ar che type for geodynamically-con trolled ef fu sive erup -
tions: Geo phys i cal Re search Let ters, v. 32, L09303, doi:10.
1029/2005GL022527.

Back ground. Mount Etna, tow er ing above Catania, Sic -
ily’s sec ond larg est city, has one of the world’s lon gest doc -
u mented re cords of his tor i cal vol ca nism, dat ing back to
1500 BC. His tor i cal lava flows of ba saltic com po si tion
cover much of the sur face of this mas sive vol cano, whose
ed i fice is the high est and most vo lu mi nous in It aly. The
Mongibello stratovolcano, trun cated by sev eral small cal de -
ras, was con structed dur ing the late Pleis to cene and Ho lo -
cene over an older shield vol cano. The most prom i nent
mor pho log i cal fea ture of Etna is the Valle del Bove, a 5 x
10 km horse shoe-shaped cal dera open to the east. Two
styles of erup tive ac tiv ity typ i cally oc cur at Etna. Per sis tent
ex plo sive erup tions, some times with mi nor lava emis sions,
take place from one or more of the three prom i nent sum mit
crat ers, the Cen tral Crater, NE Crater, and SE Crater (the
lat ter formed in 1978). Flank vents, typ i cally with higher
ef fu sion rates, are less fre quently ac tive and orig i nate from
fis sures that open pro gres sively down ward from near the
sum mit (usu ally ac com pa nied by strombolian erup tions at
the up per end). Cin der cones are com monly con structed
over the vents of lower-flank lava flows. Lava flows ex tend 
to the foot of the volcano on all sides and have reached the
sea over a broad area on the SE flank.

In for ma tion Con tact: Sonia Calvari, Istituto Nazionale 
di Geofisica e Vulcanologia Sezione di Catania, Pi azza
Roma 2, 95123 Catania, It aly (Email: calvari@ct.ingv.it,
URL: http://www.ct.ingv.it/).
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