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Raoul Is land

Kermadec Is lands, New Zea land
29.27°S, 177.92°W; sum mit elev. 516 m
All times are lo cal (= UTC + 12 hours)

An erup tion took place on 17 March 2006 at Raoul Is -
land, kill ing one per son. Brad Scott, New Zea land In sti tute
of Geo log i cal and Nu clear Sci ences (GNS), re ported that
on the eve ning of 12 March 2006 earth quakes be gan near
Raoul Is land. More than 200 earth quakes were re corded in
the first 24 hours, with many of the larger events felt on the
is land. Earth quakes con tin ued through out the week, but the
num bers grad u ally de creased.

An erup tion from the Green Lake crater, within the
Raoul cal dera (fig ure 1), be gan at 0821 on 17 March. Other
than the pre cur sory seis mic ity, no wa ter-level or tem per a -
ture changes were ob served, even only 24 hours be fore the
erup tion. Based on data from the seis mo graph on the is land, 
the erup tion ap pears to have con tin ued for up to 30 min utes, 
al though the most in tense part of the erup tion lasted for
only 5 to 10 min utes. Fol low ing the erup tion, the rate of
earth quake ac tiv ity dou bled, but by 23 March the num ber
of earth quakes was re duced to 10-20 per day. No ther mal
anom a lies were de tected by the MODIS sat el lite sys tem
dur ing March 2006.

The 2006 erup tion blew over ma ture trees out to ~ 200
m and de pos ited dark gray mud and large bal lis tic blocks.
Many of the steep crater mar gins had post-erup tion col -
lapses marked by fresh land slides.

The New Zea land De part ment of Con ser va tion evac u -
ated five staff mem bers from the is land, but one worker,

tak ing wa ter-tem per a ture mea sure ments at Green Lake at
the time of the erup tion, was killed. Dev as ta tion left by the
erup tion thwarted ef forts to find the miss ing worker (fig ure
2). A news story re ported that the miss ing man left around
0730 on 17 March to walk to Green Lake. An hour later the
vol cano erupted.

Vol cano mon i tor ing of the Raoul crater lakes started af -
ter the 1964 erup tion, as these lakes re sponded mea sur ably
be fore that event, con sis tent with a long-lived hy dro ther mal 
sys tem. There are low-tem per a ture (boil ing-point)
fumaroles in the vi cin ity of Green Lake and mi nor seepages 
of hy dro ther mal brine from the sys tem (boil ing hot springs) 
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Fig ure 1. Maps of Raoul Is land taken from New Zea land gov ern men tal pub li ca tions is sued con sid er ably prior to the 2006 erup tion. A) Sketch map of the en tire
is land (from Lloyd and Na than, 1981). B) A sec ond sketch map show ing key ar eas of vol ca nism dur ing the past 4,000 years (from Lat ter and oth ers, 1992). C) A
more de tailed view of Raoul cal dera and the cratered in te rior of the is land, with con tour lines at 20 m in ter vals (from Lloyd and Na than, 1981). The north ern
cal dera con tains three small lakes: Blue Lake (1.17 km², about 40 % over grown), Green Lake (160,000 m²), and Tui Lake (5,000 m², drink ing wa ter qual ity).
The is land’s high point is Moumoukai (516 m). Un for tu nately, the currrent re port men tions a few other fea tures un dis closed on these maps. Cour tesy of GNS.

Fig ure 2. Photo re port edly taken by the res cue he li cop ter pi lot John
Funnell of the area af fected by the vol ca nic erup tion on Raoul Is land, 17
March 2006. AP Photo; photo credit to John Funnell.



along Oneraki Beach, out side of the cal dera. The gases
have strong hy dro ther mal sig na tures (as op posed to prox i -
mal mag matic). As such, they do not sug gest sin gle-phase
va por trans port di rectly from a mag matic source to the sur -
face, but rather are in dic a tive of the pres ence of boil ing hy -
dro ther mal brine at depth. GNS has no quan ti ta tive data
from Den ham Bay (off shore to the W of the is land, but sci -
en tists from the or ga ni za tion found boil ing-point (100° C)
steam ing ground on the steep crater walls, and gas and wa -
ter seeps in the sea. His tor i cal ob ser va tions of vol ca nic
erup tions from this cal dera (and Raoul cal dera) point to the
likely ex is tence of a siz able ac tive sys tem re sid ing there.

Still and video foot age taken of the post-erup tive scene
on 17 March 2006 showed many new crat ers and re ac ti va -
tion of 1964 crat ers. The main steam col umns were de rived
from Crater I, Marker Bay, and Crater XI. Fumarolic ac tiv -
ity ap peared near the mouth of Crater Gully and the stream
that drains from Crater V. The area NW of Bub bling Bay,
where there had been a fumarole, con tained a crater about
20-30 m across.

In the main body of Green Lake there were two ar eas of
strong upwelling. One oc curred near the end of the pen in -
sula S of Crater XII (a prom on tory that had been ex plo -
sively removed). Jag ged rocks were vis i ble in the lake
where it had been 2-4 m deep. There was also a new fea ture 
about 200-300 m N of Green Lake’s Crater XII (fig ure 1B); 
the new fea ture in cluded a moat near the edge of the crater
floor, which con tained a vig or ously ac tive vent. Green
Lake’s sur face did not ap pear el e vated at the time of the
post-erup tion 17 March ob ser va tions.

Sul fur di ox ide (SO2) was de tected by sat el lite about 5
hours af ter the 17 March erup tion (fig ure 3). SO2 data was
col lected by the Aura Ozone Mon i tor ing In stru ment (OMI), 
which is af fil i ated with the Uni ver sity of Mary land, the US
Na tional Aero nau tics and Space Ad min is tra tion (NASA),
the Royal Neth er lands Me te o ro log i cal In sti tute (KNMI),
and the Finn ish Me te o ro log i cal In sti tute (FMI). The high est 
SO2 val ues stood over and ad ja cent to the is land and
reached as high as two Dobson Units (DU, fig ure 3). Si mon 
Carn noted that the to tal mass of SO2 in fig ure 3 was ~ 200
tons. Sub se quent ob ser va tions did not de tect fur ther SO2

dis charge.
An ae rial in spec tion on 21 March made from a Royal

New Zea land Air Force Orion air craft al lowed ex cel lent
views of both the Raoul and Den ham Bay cal de ras. Vis i ble
steam dis charge from the vents had de clined sig nif i cantly
ow ing to a 6-8 m rise in Green Lake’s wa ter level and the
con se quent drown ing of most of the ac tive vents. The lake
level did not ap pear to have reached over flow level.
Landsliding and col lapse also blocked Crater I. Vig or ous
upwelling and gas dis charge was still ob vi ous through
Green Lake, which ap peared very warm.

There was no ev i dence of fur ther erup tions since 17
March, nor was there any ev i dence that ac tiv ity had oc -
curred from the 1964 crat ers ad ja cent to Crater Gully (i.e.
crat ers III, IV, and VI-X). How ever, many new crat ers
formed at the mouth of Crater Gully where hot bare ground
had been pres ent. There was a pos si ble NE-trend through
the vents from Crater Gully to NE of Crater XII. In 1964
the crat ers aligned along three par al lel frac tures that tended
NW. Height ened ac tiv ity was not con fined to the lake.

In Den ham Bay GNS sci en tists ob serveed a weak plume 
of dis col ored wa ter ap prox i mately co in ci dent with the vent
area. There was ev i dence of hy dro ther mal seep age along

most of the beach (milky dis col or ation in di cat ing mix ing of 
hy dro ther mal brine and sea wa ter). There were also dis -
charges in the rocky bay halfway be tween Hutchison Bluff
and the NW end of Den ham beach (fig ure 1A). If these are
con firmed as hy dro ther mal seepages, they rep re sent a sig -
nif i cant rise in the sur face of the hy dro ther mal flu ids in the
sys tem, con sis tent with that ob served in the cal dera.

On 23 March 2006, the GNS re ported that sci en tists
who flew over noted that the hy dro ther mal sys tem un der
the is land showed signs of over-pres sur ing. GNS vol ca nol -
o gist Bruce Christenson stated, “From our ae rial ob ser va -
tions, it is clear that the heat, gas, and wa ter that are dis -
charg ing into Green Lake are mak ing this part of the
vol cano’s hy dro ther mal sys tem un sta ble.” Sev eral new
steam vents opened in and around Green Lake dur ing the
erup tion and some old ones had re ac ti vated. Many of these
were drowned as a re sult of lake-level rise. Ac cord ing to
Christenson, “one ex pla na tion for the in creased hy dro ther -
mal ac tiv ity is that it is be ing driven by the in tru sion of
magma at depth.”

Steve Sherburn of GNS re ported on 24 March on the
GeoNet website (the New Zea land GeoNet Pro ject pro vides 
real-time mon i tor ing and data col lec tion for rapid re sponse
and re search into earth quake, vol cano, land slide, and tsu -
nami haz ards) that over the last few days the level of earth -
quake ac tiv ity at or close to Raoul Is land had con tin ued to
de cline to a cur rent level of only 5-10 earth quakes per day,
most of which were prob a bly too small to be felt on the is -
land. There is no un equiv o cal seis mic ev i dence for magma
move ment (such as the strong vol ca nic tremor ob served be -
fore the 1964 erup tion). Care ful seis mic mon i tor ing of
Raoul Is land will con tinue.

Brad Scott re ported on 3 April 2006 that ac tiv ity con tin -
ued to de cline in the Green Lake crater area. The most re -
cently avail able pho to graphs showed the wa ter level con -
tin u ing to rise slowly in Green Lake, but it had not reached
over flow level. Over the last few days the level of earth -
quake ac tiv ity at or close to Raoul Is land con tin ued to de -
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Fig ure 3. At mo spheric sul phur di ox ide (SO2) de tected by the Aura/OMI
sat el lite about 5.65 hours af ter the Raoul Is land erup tion’s on set on 17
March 2006. (The erup tion on set was at about 0821 lo cal time and this
SO2 ob ser va tion was at about 1358 lo cal time (0158 UTC).) Im age
cour tesy of Si mon Carn, the OMI SO2 group at the Uni ver sity of
Mary land, and NASA/KNMI /FMI.



cline and in early April there were only 2-5 earth quakes per
day be ing re corded.

Ref er ences: Lat ter, J.H.; Lloyd, E.F.; Smith, I.E.M.;
and Na than, S., 1992, Volcanic haz ards in the Kermadec Is -
lands, and at sub ma rine vol ca noes be tween South ern Tonga 
and New Zea land: Vol ca nic Haz ards In for ma tion Se ries,
no. 4 (CD 303), New Zea land Min is try of Civil De fense, 45 
p. (Book let) ISBN 0-477-07472-3

Lloyd, E.F., and Na than, S., 1981, Ge ol ogy and
tephrochronology of Raoul Is land, Kermadec Group, New
Zea land: New Zea land Geo log i cal Sur vey Bul le tin, no. 95,
105 p. (in cludes map in back pocket).

Back ground. An vil-shaped Raoul Is land is the larg est
and north ern most of the Kermadec Is lands. Dur ing the past
sev eral thou sand years vol ca nism has been dom i nated by
dacitic ex plo sive erup tions. Two Ho lo cene cal de ras are
found at Raoul. The older cal dera cuts the cen ter of Raoul
Is land is about 2.5 x 3.5 km wide. Den ham cal dera, formed
dur ing a ma jor dacitic ex plo sive erup tion about 2,200 years
ago, trun cated the west ern side of the is land and is 6.5 x 4
km wide. Its long axis is par al lel to the tec tonic fab ric of the 
Havre Trough that lies W of the vol ca nic arc. His tor i cal
erup tions at Raoul dur ing the 19th and 20th cen tu ries have
some times oc curred si mul ta neously from both cal de ras,
and have con sisted of small-to-mod er ate phreatic erup tions, 
some of which formed ephem eral is lands in Den ham cal -
dera. A 240-m-high un named sub ma rine cone, one of sev -
eral lo cated along a fis sure on the lower NNE flank of
Raoul vol cano, has also erupted dur ing his tor i cal time, and
satellitic vents at Raoul are con cen trated along two par al lel
NNE-trending lin ea ments.

In for ma tion Con tacts: Brad Scott, In sti tute of Geo log i -
cal and Nu clear Sci ences (GNS), Wairakei Re search Cen -
tre, 114 Karetoto Road, Taupo, New Zea land (URL: http://
www.gns.cri.nz/ and http://www.geonet.org.nz/, Email: b.
scott@gns.cri.nz).

Montagu Is land

South Sand wich Is lands, Antarctica
58.42°S, 26.33°W; sum mit elev. 1,370 m

Re cent vol ca nism on Montagu Is land was dis cov ered
based on sat el lite in for ma tion (BGVN 30:11). Thanks to a
visit from the South Af ri can ice breaker MV SA Agulhas,
the first pho to graphs of the is land are now avail able, taken
from just off shore. The Agulhas is an Ant arc tic sup ply and
ocean o graphic re search ves sel built in the late 1970s; it is
af fil i ated with the South Af ri can De part ment of En vi ron -
men tal Af fairs and Tour ism, Antartica and Is lands Di vi -
sion. She left Cape Town on 1 De cem ber 2005, and her
jour ney was the fo cus of sev eral re ports (e.g., Hunter,
2005). The west erly po si tion of pack ice dur ing the course
of this voy age en abled the Agulhas to visit Pen guin Bukta,
an in den ta tion (bay) in the coastal ice shelf (fig ure 4).

The Agulhas de parted Pen guin Bukta on 8 Jan u ary to
de ploy drift ing weather buoys and to in stall an au to matic
weather sta tion on South Thule is land at the ex treme S end
of the South Sand wich Is lands. Be sides the usual haz ards of 
Ant arc tic travel and nav i ga tion, the South Sand wich Is -
lands were the scene of some se vere un der sea earth quakes

as the Agulhas en tered those wa ters. This was of con cern
be cause such earth quakes can cause sig nif i cant bathymetric 
change. The US Geo log i cal Sur vey posted de tailed in for -
ma tion on two large 2006 earth quakes to the E of the is -
lands. The first, on 2 Jan u ary, had M 7.3 and, for tu nately, a
mod er ately deep fo cal depth of 46 km.

The ship reached off shore of the re mote, un in hab ited
Montagu is land in mid-Jan u ary 2006 (fig ures 5 and 6).
These pic tures were for warded to the Smith so nian by Ian
Hunter who re ceived them from Frikkie Viljoen (the ice
nav i ga tor), and Dave Hall (the ship’s Mas ter) af ter the
Alguhas re turned from Antarctica on 19 Feb ru ary 2006.

In an e-mail mes sage to Hunter on the re turn leg of the
voy age (on 16 Jan u ary), Hall noted the fol low ing. “By now
you will have heard that we suc cess fully de ployed the new
weather sta tion at Thule Is land and had a good look at the
erup tion on Montagu. We got to within 1.5 miles [2.4 km]
of the lava flow, but it was strangely dis ap point ing. Al -
though it was dur ing the eve ning it was still full day light so
the lava flow was just the same col our as the sur round ing
rock, not dra matic at all! The most vis i ble fea ture was the
steam plume as the hot lava en tered the sea. The top of the
is land was cov ered in cloud but that did part long enough to 
get a quick sight ing of the sum mit, emit ting the smoke and
ash cloud.”

John Smellie of the Brit ish Ant arc tic Sur vey re ported
hear ing from a Falklands con tact that an RAF flight sent at
Christ mas 2005 had taken pho tos and re ported the erup tion
was “over.” In ad di tion, there could also be first-hand news
from a yacht that was to be in the area dur ing Jan u ary 2006.

Back ground. The larg est of the South Sand wich Is -
lands, Montagu con sists of one or more stratovolcanoes
with par a sitic cones and/or domes. The sum mit of the 10 x
12 km wide, po lyg o nal-shaped is land rises about 3000 m
from the sea floor be tween Bris tol and Saunders Is lands.
Around 90% of the is land is ice-cov ered; gla ciers ex tend to
the sea over much of the is land, form ing ver ti cal ice cliffs.
The name Mount Belinda has been ap plied both to the high
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Fig ure 4. A map in di cat ing the lo ca tion of Montagu is land with re spect to
fea tures in the re gion. The pack ice is mo bile and the po si tion shown re fers 
to con di tions on 10 Jan u ary 2006 as mapped by sat el lite ra dar (NASA/
JAXA). Cour tesy of Ian Hunter, South Af ri can Weather Ser vice.



point at the south ern end of a 6-km-wide ice-filled sum mit
cal dera and to the young cen tral cone. Mount Oceanite, an
iso lated 900-m-high peak, lies at the SE tip of the is land
and was the source of lava flows ex posed at Mathias Point
and Allen Point. There was no re cord of Ho lo cene or his -
tor i cal erup tive ac tiv ity at Montagu un til MODIS sat el lite
data, be gin ning in late 2001, re vealed ther mal anom a lies
con sis tent with lava lake ac tiv ity that has been per sis tent
since then. Ap par ent plumes and sin gle anom a lous pix els
were ob served in ter mit tently on AVHRR im ages dur ing the 
pe riod March 1995 to Feb ru ary 1998, pos si bly in di cat ing
ear lier un con firmed and more spo radic vol ca nic ac tiv ity.

Ref er ence. Hunter, Ian, (12 Jan u ary) 2006, In ter na -
tional Sup port for the SA Agulhas’s mis sion in Antarctica,
in Ports & Ships, Ship ping News–re port ing from the har -
bours of South Af rica & South ern Af rica (URL: http://
www.ports.co.za/didyouknow/)

In for ma tion Con tacts: Ian T. Hunter, South Af ri can
Weather Ser vice, Pri vate Bag X097, Pre to ria 0001.(URL:
http://www.weathersa.co.za/; Email: ian@weathersa.co.
za), De part ment of En vi ron men tal Af fairs and Tour ism,
Antartica and Is lands Di vi sion, Pri vate Bag X447, Pre to ria
0001, South Af rica; John Smellie, Brit ish Ant arc tic Sur vey, 
Nat u ral En vi ron ment Re search Coun cil, High Cross,
Madingly Road, Cam bridge CB3 0ET, United King dom
(URL: http://www.anarctica.ac.uk/, Email: jtsm@bas.ac.
uk).

Tinakula

Sol o mon Is lands, SW Pa cific
10.38°S, 165.80°E; sum mit elev. 851 m
All times are lo cal (= UTC + 11 hours)

Ac cord ing to Si mon Carn, vol ca nic ac tiv ity at Tinakula
ap pears to have be gun on 12 Feb ru ary 2006, with a small
ex plo sion fol lowed by de gas sing. He noted some sig nif i -
cant SO2 emis sions on 14 Feb ru ary, as well as small plumes 
from Ambrym and Aoba. As of 16 Feb ru ary, there was still
a small SO2 sig nal from Tinakula, but it was no big ger than
that from Ambrym or Aoba. An drew Tupper noted from
vis i ble MTSAT (Multi-func tional Trans port Sat el lite) im -
ages and an Aqua MODIS (Mod er ate Res o lu tion Im ag ing
Spectroradiometer) screen shot that a plume on 14 Feb ru ary 
was mov ing NNE at ~ 10 km/hour and ap peared to be not
far above sum mit level; the plume did not reg is ter on the IR 
im ag ery. MTSAT is a dual-mis sion sat el lite for the Ja pan
Min is try of Land, In fra struc ture, and Trans port and the Ja -
pan Me te o ro log i cal Agency per form ing an air traf fic con -
trol and nav i ga tion, as well as a me te o ro log i cal, func tions.

On 27 Feb ru ary, Thomas Toba of the Sol o mon Is lands
gov ern ment wrote to Herman Patia of the Rabual Vol cano
Ob ser va tory, con firm ing Tinakula ac tiv ity. Toba con tacted
au thor i ties from the Temotu Pro vin cial Head quar ters who
con firmed that there were sev eral small ex plo sions from
this vol cano around early to mid dle Feb ru ary 2006.
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Fig ure 5. Lava from Montagu Is land erup tion en ter ing the sea. The photo
was taken on 13 Jan u ary 2006 from the SA Agulhas while ly ing to the N of
the Is land. The ge om e try of the set ting given here is based on the MODIS
photo taken on 9 Sep tem ber 2005 (BGVN 30:11) that clearly in di cates the
lava flow stream ing N into the sea. Cour tesy of Dave Hall and Frikkie
Viljoen, SA Agulhas, and Ian Hunter, South Af ri can Weather Ser vice.

Fig ure 6. Photo taken on 13 Jan u ary 2006 from the SA Agulhas from N of
Montagu Is land show ing the lava field formed by the re cent erup tion.
Cour tesy of Dave Hall and Frikkie Viljoen, SA Agulhas, and Ian Hunter,
South Af ri can Weather Ser vice.



Sat el lite ther mal-sen sor data (us ing the MODVOLC
alert-de tec tion al go rithm) re vealed a pe riod of ther mal
anom a lies on the un in hab ited is land of Tinakula dur ing
cloud-free in ter vals in early to mid-Feb ru ary 2006 (ta ble 1). 
The anom a lies were par tic u larly nu mer ous on 11 Feb ru ary.
The in for ma tion was ex tracted from the MODIS Ther mal
Alerts website main tained by the Hawai’i In sti tute of Geo -
phys ics and Plan e tol ogy (HIGP) (see also BGVN 29:06 and
28:01). The sat el lites used were Aqua and Terra MODIS.
Con fir ma tion of the vol ca nic source of the anom a lies was
not broadly dis trib uted un til late March 2006.

Back ground. The small 3.5-km-wide is land of Tinakula 
is the ex posed sum mit of a mas sive stratovolcano that rises
3-4 km from the sea floor at the NW end of the Santa Cruz
is lands. Tinakula re sem bles Stromboli vol cano in con tain -
ing a breached sum mit crater that ex tends from the
851-m-high sum mit to be low sea level. Land slides en larged 
this scarp in 1965, cre at ing an embayment on the NW coast. 
The satellitic cone of Mendana is
lo cated on the SE side. The dom i -
nantly andesitic Tinakula vol cano
has fre quently been ob served in
erup tion since the era of Span ish
ex plo ra tion be gan in 1595. In
about 1840, an ex plo sive erup tion 
ap par ently pro duced pyroclastic
flows that swept all sides of the is -
land, kill ing its in hab it ants. Fre -
quent his tor i cal erup tions have
or ig  i  nated f rom a  cone con -
structed within the large breached
crater. These have left the up per
flanks of the vol cano and the

steep apron of lava flows and volcaniclastic de bris within
the breach unvegetated.

In for ma tion Con tacts: 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, Uni ver sity of Hawai’i at Manoa,
1680 East-West Road, POST 602, Ho no lulu, HI 96822
(URL: http://modis.higp.ha waii.edu); Si mon Carn, Uni ver -
sity of Mary land Bal ti more County (UMBC), Joint Cen ter
for Earth Sys tems Tech nol ogy (JCET), To tal Ozone Map -
ping Spec trom e ter (TOMS) Vol ca nic Emis sions Group,
1000 Hill top Cir cle, Bal ti more, MD 21250 (Email:
scarm@umbc.edu); An drew Tupper, Dar win Vol ca nic Ash
Ad vi sory Cen tre, Bu reau of Me te o rol ogy, Aus tra lia (URL:
http://www.bom.gov.au/info/vaac; Email: A.Tupper@bom.
gov.au); Thomas Toba, Min is try of En ergy, Wa ter, and
Min er als Re sources, Honiara, Sol o mon Is lands (Email:
t_toba@mines.gov.sb); Herman Patia, Rabaul Vol cano
Ob ser va tory, P.O. Box 386, Rabaul, Pa pua New Guinea
(Email: hguria@global.net.pg).

Lokon-Empung

Sulawesi, In do ne sia
1.358°N, 124.792°E; sum mit elev. 1,580 m

The twin vol ca noes of Lokon and Empung ex hib ited
low lev els of ac tiv ity dur ing 2005. Ta ble 2 is a sum mary of
re ported gas emis sions and num ber of vol ca nic earth quakes 
dur ing 2005.

Back ground. The twin vol ca noes Lokon and Empung,
ris ing about 800 m above the plain of Tondano, are among
the most ac tive vol ca noes of Sulawesi. Lokon, the higher of 
the two peaks (whose sum mits are only 2.2 km apart), has a
flat, craterless top. The mor pho log i cally youn ger Empung
vol cano has a 400-m-wide, 150-m-deep crater that erupted
last in the 18th cen tury, but all sub se quent erup tions have
orig i nated from Tompaluan, a 150 x 250 m wide dou ble
crater sit u ated in the sad dle be tween the two peaks. His tor i -
cal erup tions have pri mar ily pro duced small-to-mod er ate
ash plumes that have oc ca sion ally dam aged croplands and
houses, but lava-dome growth and pyroclastic flows have
also oc curred.

In for ma tion Con tacts: Dali Ahmad, Hetty Triastuty,
Nia Haerani and Suswati, Center of Vol ca nol ogy and Geo -
log i cal Haz ard Mit i ga tion (CVGHM), Jalan Diponegoro
57, Bandung 40122, In do ne sia (Email: dali@vsi.esdm.go.
id; URL: http://www.vsi.esdm.go.id/).
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Date
(2006)

Time
(UTC)

Sat el lite (A=Aqua, 
T=Terra)

Num ber of anom -
a lies ob served

11 Feb 1125 T 6

11 Feb 1425 A 10

11 Feb 2350 T 3

12 Feb 0240 A 4

13 Feb 2340 T 3

15 Feb 1500 A 2

18 Feb 1430 A 2

03 Mar 2325 T 1

06 Mar 1430 A 1

08 Mar 1120 T 1

08 Mar 1420 A 2

13 Mar 1135 T 1

15 Mar 1425 A 1 

20 Mar 1145 T 1

09 Apr 1420 A 1

14 Apr 1135 T 1

16 Apr 1125 T 2

16 Apr 1425 A 1

18 Apr 1410 A 3

19 Apr 1455 A 1

21 Apr 1445 A 2

Ta ble 1. MODVOLC ther mal anom a lies at Tinakula for mid-Feb ru ary
through mid-April 2006. Since the start of mon i tor ing by MODIS sat el lite 
sen sors on 8 May 2001, no ther mal anom a lies had been mea sured at
Tinakula be fore 11 Feb ru ary 2006. Cour tesy of Uni ver sity of Hawai’i
In sti tute of Geo phys ics and Plan e tol ogy MODIS Hotspot Alert website.

Date (2005)
Plume Type A

earth quakes

Type B

earth quakesHeight Color/ com po si tion

18 Jan-24 Jan — — 9 75

24 Jan-30 Jan 35 m white gas 3 88

02 May — — 3 44

09 May  50 m white gas 3 139

26 Sep-02 Oct 15 m white gas 6 117

03 Oct-09 Oct 25 m white gas 5 126

10 Oct-16 Oct 25 m white gas 6 177

Table 2. Sum mary of ac tiv ity at Lokon-Empung dur ing 2005, in di cat ing the height and com po si tion of plumes
ob served and the num bers of earth quakes re corded. Data cour tesy of VSI.



Mayon

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

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

Since the pre vi ous re port in De cem ber 2004 (BGVN
29:12) Mayon had re mained quiet un til 21 Feb ru ary 2006.
On that day the Phil ip pine In sti tute of Vol ca nol ogy and
Seis mol ogy (PHIVOLCS) re ported that a mi nor ex plo sion
at 0941 pro duced an ash plume that rose ~ 500 m above the
vol cano’s crater and drifted SW. Ash was de pos ited on the
up per slopes of the vol cano. The ash emis sion was ac com -
pa nied by a small ex plo sion-type earth quake, re corded only 
by seis mo graphs around the vol cano.

Prior to the ex plo sion PHIVOLCS had seen an in crease
in seis mic ity at the vol cano. Be tween 1545 on 20 Feb ru ary
and 0520 on 21 Feb ru ary, there were 147 low-fre quency
earth quakes re corded, a num ber con sid er ably above the
five or fewer events per day nor mally de tected. Seis mic ity
also in di cated some mi nor rockfalls, which prob a bly re -
sulted from lava blocks de tach ing from the sum mit. Steam -
ing was ob served. No in can des cence was vis i ble at the
crater due to clouds ob scur ing the vol cano.

PHIVOLCS re ported that about nine earth quakes re -
lated to ex plo sive ac tiv ity took place at Mayon around 23
Feb ru ary. Cloudy con di tions pre vented vi sual ob ser va tions, 
but the seis mic events de tected prob a bly sig ni fied mi nor
ash ex plo sions. This was sup ported by re ports from lo cal
res i dents who heard rum bling. The seis mic net work also re -
corded two low-fre quency earth quakes as so ci ated with
shal low magma move ment. The SO2 flux av er aged 1,740
met ric tons per day (t/d), sim i lar to val ues ob tained dur ing
the last mea sure ments on 28 No vem ber 2005. The flux was
well above the usual 500 t/d mea sured at the vol cano.
Mayon re mained at Alert Level 2, with a 6-km-ra dius Per -
ma nent Dan ger Zone in ef fect. At this point the pos si bil ity
of more vi o lent erup tions trig gered warn ings to tour ists and 
the pub lic in gen eral to re main out side of the dan ger zone.

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  ca l  erup t ions  of  th is  ba  -
saltic-andesitic vol cano date back
to  1616 and range f rom
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  la ted low land ar  eas .
Mayon’s most vi o lent erup tion, in 

1814, killed more than 1200 peo ple and dev as tated sev eral
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/).

Miyake-jima

Izu Is lands, Ja pan
34.079°N, 139.529°E; sum mit elev. 815 m

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

Ac cord ing to a news re port, there was a mi nor erup tion
at Miyake-jima on 17 Feb ru ary 2006 that con sisted of small 
ash emis sions. Res i dents of the is land were warned that
there could be gas emis sions and mudslides. The Geo log i -
cal Sur vey of Ja pan (AIST) website re ported that the SO2

flux at Miyake-jima av er aged about 2,000-5,000 tons per
day in Jan u ary 2006 (fig ure 7). The pre vi ous ac tiv ity took
place in No vem ber-De cem ber 2004, end ing on 9 De cem ber 
2004 when mi nor erup tions were re ported af ter a two-year
lull. As of mid-April 2006 no fur ther ac tiv ity had been
re ported.

Back ground. The cir cu lar, 8-km-wide is land of
Miyake-jima forms a low-an gle stratovolcano that rises
about 1,100 m from the sea floor in the north ern Izu Is lands
about 200 km SSW of To kyo. The ba saltic vol cano is trun -
cated by two sum mit cal de ras, the youn gest of which, 3.5
km wide, was formed dur ing a ma jor erup tion about 2,500
years ago. A cen tral cone, Oyama, rises 120 m from the
floor of a nested 1.5-km-wide cal dera at the east ern end of
the larger cal dera. Par a sitic crat ers and vents, in clud ing
maars near the coast and ra di ally ori ented fis sure vents, dot
the flanks of the vol cano. Fre quent his tor i cal erup tions
have oc curred since 1085 AD at vents rang ing from the
sum mit to be low sea level, caus ing much dam age on this
small pop u lated is land. Af ter a three-cen tury-long hi a tus
end ing in 1469, ac tiv ity has been dom i nated by flank fis -
sure erup tions some times ac com pa nied by mi nor sum mit
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Fig ure 7. Sul fur di ox ide (SO2) flux mon i tor ing of Miyake-jima by COSPEC V was con ducted from 26 Au gust
2000, peak ing in early 2000 at val ues well over 100,000 met ric tons per day and drop ping off slowly af ter that.
Daily mon i tor ing was per formed by the Jap a nese Me te o ro log i cal Agency and Geo log i cal Sur vey of Ja pan.



erup tions. A 1.6-km-wide sum mit cal dera was slowly
formed by sub si dence dur ing an erup tion in 2000; by Oc to -
ber of that year the crater floor had dropped to only 230 m
above sea level.

In for ma tion Con tacts: Ja pan Me te o ro log i cal Agency
(JMA),  Volcanological Di vi sion, 1-3-4 Ote-machi,
Chiyoda-ku, To kyo 100, Ja pan (URL: http://www.kishou.
go.jp/eng lish/); A. Tomiya, Geo log i cal Sur vey of Ja pan
(AIST), 1-1 Higashi, 1-Chome Tsukuba, Ibaraki 305-856,
Ja pan (URL: http://staff.aist.go.jp/a.tomiya/miyakeE.html;
Email: a.tomiya@aist.go.jp); Kazahaya Kohei, Geo log i cal
Sur vey of Ja pan (URL: http://staff.aist.go.jp/kazahaya-k/
miyakegas/COSPEC.html); Earth quake Re search In sti tute
(ERI), Uni ver sity of To kyo,Yayoi 1-1-1, Bunkyo-ku, To -
kyo, 113-0032, Ja pan.

Chikurachki

Kurile Is lands, Rus sia
50.325°N, 155.458°E; sum mit elev. 1,816 m

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

Chikurachki last erupted dur ing April to June 2003
(BGVN 28:07) and sub se quently was ap par ently dor mant
for nearly two years. On 1 March 2005, ob serv ers in
Severo-Kurilsk (~ 70 km NE of Chikurachki) saw a
gas-and-steam plume rise ~ 400 m above the vol cano. On
12 March 2005, MODIS sat el lite im ag ery showed an ash
plume ex tend ing NNW from the vol cano and led KVERT
to raise the con cern color code from Green to Yel low. On
23 March, sat el lite im ag ery showed a weak ash plume ex -
tend ing ~ 70 km E. The height of the plume was un known,
and on 25 March the haz ard sta tus was raised again from
Yel low to Or ange. Chikurachki is not mon i tored with seis -
mic in stru ments but KVERT has ac cess to sat el lite data and 
oc ca sional vi sual ob ser va tions of the vol cano. Ash from
Chikurachki fell on the south ern part of Paramushir Is land
on 29 March. Ash de pos its were vis i ble on sat el lite im ag ery 
on 25 and 29 March; on the 29th they ex tended 19 km SE.
Chikurachki re mained at con cern color code Or ange.

Dur ing April 2005, weak fumarolic ac tiv ity oc curred at
Chikurachki. Ash de pos its cov ered the WNW slope of the
vol cano. On 7 April, an ash-and-gas plume rose to ~ 500 m
above Chikurachki’s crater and ex tended ~ 10 km S. The
con cern color code re mained Or ange through 15 April 2005 
and was re duced to Yel low when sat el lite im ag ery dur ing
the week of 20-26 April did not show any ther mal anom a -
lies or ash plumes. Since that time there has been no fur ther
in di ca tion of ac tiv ity.

In 2005 Gurenkoa and others pub lished a study of glass
in clu sions and groundmass glasses from Chikurachki ex -
plo sions in an ef fort to better un der stand the rel a tively rare,
highly ex plo sive erup tions of ba saltic com po si tion. Such
erup tions may be im por tant in terms of at mo spheric im pact
be cause of the gen er ally much higher sol u bil i ties of S in ba -
saltic melts com pared with silicic melts. Con cen tra tions of
H2O, ma jor, trace and vol a tile (S, Cl) el e ments by EPMA
and SIMS from glass in clu sions and groundmass glasses of
the 1986, 1853, and pre his toric ex plo sive erup tions of ba -
saltic mag mas were stud ied.

Back ground. Chikurachki, the high est vol cano on
Paramushir Is land in the north ern Kuriles, is ac tu ally a rel a -

tively small cone con structed on a high Pleis to cene vol ca -
nic ed i fice. Ox i dized andesitic sco ria de pos its cov er ing the
up per part of the young cone give it a dis tinc tive red color.
Lava flows from 1816-m-high Chikurachki reached the sea
and form capes on the NW coast; sev eral young lava flows
also emerge from be neath the sco ria blan ket on the east ern
flank. The Tatarinov group of six vol ca nic cen ters is lo -
cated im me di ately to the south of Chikurachki. In con trast
to the fre quently ac tive Chikurachki, the Tatarinov vol ca -
noes are ex ten sively mod i fied by ero sion and have a more
com plex struc ture. Tephrochronology gives ev i dence of
only one erup tion in his tor i cal time from Tatarinov, al -
though its south ern cone con tains a sul fur-en crusted crater
with fumaroles that were ac tive along the mar gin of a crater 
lake un til 1959.

Ref er ence: Gurenko, A.A., Belousov, A.B., Trumbull,
R.B., and Sobolev, A.V., 2005, Ex plo sive ba saltic vol ca -
nism of the Chikurachki Vol cano (Kurile arc, Rus sia): In -
sights on pre-erup tive mag matic con di tions and vol a tile
bud get re vealed from phenocryst-hosted melt in clu sions
and groundmass glasses: Jour nal of Vol ca nol ogy and Geo -
ther mal Re search, v. 147, p. 203-232. (URL: http://www.
sciencedirect.com/)

In for ma tion Con tacts: Olga Girina, Kamchatka Vol ca -
nic Erup tions Re sponse Team (KVERT), a co op er a tive
pro gram of the In sti tute of Vol ca nic Ge ol ogy and Geo -
chem is try, Far East Di vi sion, Rus sian Acad emy of Sci -
ences, Piip Ave. 9, Petropavlovsk-Kamchatskii 683006,
Rus sia (Email: girina@kcs.iks.ru), the Kamchatka Ex per i -
men tal and Me thod i cal Seis mo log i cal De part ment
(KEMSD), GS RAS (Rus sia), and the Alaska Vol cano Ob -
ser va tory (USA); Alaska Vol cano Ob ser va tory (AVO), a
co op er a tive pro gram of the U.S. Geo log i cal Sur vey, 4200
Uni ver sity Drive, An chor age, AK 99508-4667, USA
(URL: http://www.avo.alaska.edu/; Email: tlmurray@usgs.
gov), the Geo phys i cal In sti tute, Uni ver sity of Alaska, P.O.
Box 757320, Fair banks, AK 99775-7320, USA (Email:
eisch@dino.gi.alaska.edu), and the Alaska Di vi sion of
Geo log i cal and Geo phys i cal Sur veys, 794 Uni ver sity Ave.,
Sui te  200,  Fair  banks ,  AK 99709, USA (Email:
cnye@giseis.alaska.edu).

Veniaminof

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

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

On 7 Sep tem ber 2005, the Alaska Vol cano Ob ser va tory
(AVO) noted sev eral mi nor bursts of ash from the vol cano
dur ing the af ter noon. Ash bursts con tin ued to oc cur through 
at least 9 Sep tem ber, with ash ris ing less than 3 km al ti tude, 
and with the ash con fined to the cal dera. Over the fol low ing 
2 weeks, mi nor ash emis sion con tin ued at a rate of 1-5
events per day based on in ter pre ta tions of seis mic data.
AVO re ported that it was likely that dif fuse ash plumes rose 
to heights less than ~ 3 km and were con fined to the sum mit 
cal dera. Cloudy weather dur ing 16-23 Sep tem ber pro hib -
ited web-cam era and sat el lite ob ser va tions of Veniaminof,
but seis mic data in di cated di min ish ing ac tiv ity. On 28 Sep -
tem ber seis mic ity had re mained at back ground lev els for
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over a week, and there was no ev i dence to sug gest that mi -
nor ash ex plo sions were con tin u ing.

On 4 No vem ber 2005, a low-level mi nor ash emis sion
oc curred from the intracaldera cone be gin ning at 0929. Ash 
rose a few hun dred me ters above the cone, drifted E, and
dis si pated rap idly. Mi nor ashfall was prob a bly con fined to
the sum mit cal dera. Dur ing the pre vi ous 2 weeks, oc ca -
sional steam ing from the intracaldera cone was ob served.
Very weak seis mic tremor and a few small dis crete seis mic
events were re corded at the sta tion clos est to the ac tive
cone. How ever, AVO re ported that there were no in di ca -
tions from seis mic data that a sig nif i cantly larger erup tion
was im mi nent.

On the morn ing of 3 March 2006 ash again rose a few
hun dred me ters above the intracaldera cone, drifted E, and
dis si pated rap idly. Ashfall was ex pected to be mi nor and
con fined to the sum mit cal dera. Seis mic ity was again low
and did not in di cate that a sig nif i cantly larger erup tion was
im mi nent. Over the week of 5-10 March, seis mic ity was
low but slightly above back ground.

On the morn ing of 10 March, AVO re ceived a re port
from a pi lot of low-level ash emis sion from the intracaldera
cone. Clear web-cam era views on 9 March showed small
dif fuse plumes of ash ex tend ing a short dis tance from the
intracaldera cone. The An chor age Vol ca nic Ash Ad vi sory
Cen ter (VAAC) re ported a steam/ash plume noted on
web-cam and sat el lite on 13 March 2006 at 0500Z (12
March 2006 at 2000 hours lo cal), mov ing NNW at 9.2 km/
hr and fall ing to the land sur face. Web-cam im ages on 22
March showed a very dif fuse steam-and-ash plume that was 
con fined to the sum mit cal dera, and on 24 March showed a
steam-and-ash plume drift ing from the sum mit cone at a
height of less than 2.3 km. This level of ac tiv ity was sim i lar 
to that on 23 March, but higher than ac tiv ity on 21 and 22
March, when a very dif fuse steam-and-ash plume was con -
fined to the sum mit cal dera.

The flow of seis mic data from Veniaminof stopped on
the eve ning of 21 March 2006, and the prob lem was ex -
pected to con tinue un til AVO staff could visit the site to re -
pair the prob lem. Ab sent seis mic data, the vol cano could
po ten tially still be mon i tored in other ways such as us ing
web-cam era and sat el lite im ages. Im ag ery was ob scured by
cloudy weather af ter 21 March. On 26 March 2006, a pi lot
re ported a small ash plume ris ing above the vol cano.
Low-al ti tude ash emis sions from Veniaminof were vis i ble
dur ing 31 March to 7 April. On 6 April, a pi lot re ported an
ash plume at a height of 3 km. AVO stated in its weekly re -
port of 14 April 2006 that the seis mic ity at Veniaminof re -
mained low but above back ground. Internet cam era and sat -
el lite views had been ob scured by cloudy weather, and
AVO lacked new in for ma tion about ash clouds or ac tiv ity.

Back ground. Mas sive Veniaminof vol cano, one of the
high est and larg est vol ca noes on the Alaska Pen in sula, is
trun cated by a steep-walled, 8 x 11 km, gla cier-filled cal -
dera that formed around 3,700 years ago. The cal dera rim is 
up to 520 m high on the N, is deeply notched on the W by
Cone Gla cier, and is cov ered by an ice sheet on the S.
Post-cal dera vents are lo cated along a NW-SE zone bi sect -
ing the cal dera that ex tends 55 km from near the Be ring Sea 
coast, across the cal dera, and down the Pa cific flank. His -
tor i cal erup tions prob a bly all orig i nated from the wes tern -
most and most prom i nent of two intra-cal dera cones, which
reaches an el e va tion of 2,156 m and rises about 300 m
above the sur round ing ice field. The other cone is larger,

and has a sum mit crater or cal dera that may reach 2.5 km in
di am e ter, but is more sub dued and barely rises above the
gla cier sur face. 

In for ma tion Con tacts: Alaska Vol cano Ob ser va tory
(AVO), a co op er a tive pro gram of the U.S. Geo log i cal Sur -
vey, 4200 Uni ver sity Drive, An chor age, AK 99508-4667,
Geo phys i cal In sti tute, Uni ver sity of Alaska, P.O. Box
757320, Fair banks, AK 99775-7320, 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 (URL: http://www.avo.
alaska.edu); Charles R. Holliday, Air Force Weather
Agency (AFWA), Offutt Air Force Base, NE 68113
(Email: Charles.Holliday@afwa.af.mil).

Colima

México
19.514°N, 103.62°W; sum mit elev. 3,850 m

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

Erup tive ac tiv ity has con tin ued at Colima from July
2005 through Feb ru ary 2006. Ex plo sions that gen er ated ash 
plumes were com mon dur ing this pe riod.

The Colima Vol cano Ob ser va tory re ported that ash
emis sion con tin ued at Colima dur ing 29 June 2005 to 5 July 
2005 and sev eral plumes rose to 9-10 km al ti tude. On 30
June, lahars trav eled SW down La Lumbre Ra vine and SSE 
down Montegrande Ra vine to a max i mum length of ~ 10
km. The lahars did not reach pop u lated ar eas. Due to the
pres ence of new ash on the flanks of the vol cano, sea sonal
heavy rains, and the sub se quent threat of lahars form ing,
Universidad de Colima ad vised avoid ing the ra vines of La
Lumbre, San An to nio, Monte Grande (in Colima state), and 
La Arena (in Jalisco state) through out this in ter val.

The Wash ing ton VAAC re ported that the Colima video
cam era and sat el lite im ag ery con firmed an ex plo sive erup -
tion on 5 July at 1821 (fig ure 8). The Mex ico City Me te o ro -
log i cal Watch Of fice (MWO) re ported that the re sul tant ash 
plume reached an al ti tude of ~ 9.1 km and drifted NW.
Pyroclastic flows ac com pa ny ing the erup tion trav eled
down the E flank. 

Sev eral ex plo sions con tin ued dur ing 6-19 July, and
small land slides trav eled down the vol cano’s flanks dur ing
8-9 July and 15-18 July. On 21 and 23 July, small ash emis -
sions and lahars oc curred. On the 21st dur ing 1750-1830 a
lahar trav eled SSE down the Monte Grande ra vine. Emis -
sions rose to a max i mum al ti tude of 9.1 km on 27 July. Dur -
ing 29 July to 1 Au gust, steam-and-ash emis sions oc curred
at Colima. Ac cord ing to the Wash ing ton VAAC, the high -
est-ris ing emis sion reached 6.1 km al ti tude on 30 July. 

On 4 Au gust the Wash ing ton VAAC re ported that the
Mex ico City MWO ob served a steam plume ris ing to 7.2
km al ti tude in im ag ery seen on the Colima video cam era.
During15-31 Au gust, small ex plo sions pro duced low-level
ash plumes. The larg est events, on 21 and 22 Au gust,
produced plumes that drifted W. On 31 Au gust a 45-min ute 
seis mic sig nal as so ci ated with a lahar was re corded at the
Monte Grande sta tion. The lahar caused no dam age. 

Through out the month of Sep tem ber, sev eral small ex -
plo sions oc curred at Colima. On 16 Sep tem ber at 1045 an
ex plo sion sent an ash plume to ~ 9.8 km al ti tude. The lo cal
civil de fense agency stated in a news re port that ash fell on
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towns NW of the vol  cano.  Prior  to the ex plo s ion,
microseismicity was re corded for sev eral days. Universidad 
de Colima re ported that microseismicity of ten pre cedes
significant ex plo sions. On 27 Sep tem ber at 0507 an ex plo -
sion pro duced a plume to a al ti tude of ~ 7.6 km al ti tude.
The plume drifted WSW, de pos it ing small amounts of ash
in the cit ies of Colima, Villa de Álvarez, and Comala. On
28 Sep tem ber an other ex plo sion sent an ash plume to an al -
ti tude of ~ 6.1 km al ti tude and drifted NNW.

Small ex plo sions con tin ued to oc cur from Oc to ber
through the end of Feb ru ary 2006 (the end of this re port),
and pro duced vis i ble ash plumes. Sev eral small ex plo sions
dur ing 16-21 No vem ber 2005 pro duced steam-and-ash
clouds to low lev els above the vol cano. Ex plo sions on 12
De cem ber 2005 re sulted in small amounts of ash de pos ited
in ar eas SW of the vol cano. 

Back ground. The Colima vol ca nic com plex is the most
prom i nent vol ca nic cen ter of the west ern Mex i can Vol ca nic 
Belt. It con sists of two south ward-younging vol ca noes,
Nevado de Colima (the 4320 m high point of the com plex)
on the north and the 3850-m-high his tor i cally ac tive Volcán 
de Colima at the south. A group of cin der cones of
late-Pleis to cene age is lo cated on the floor of the Colima
graben west and east of the Colima com plex. Volcán de
Colima (also known as Volcán Fuego) is a youth ful
stratovolcano con structed within a 5-km-wide cal dera,
breached to the south, that has been the source of large de -
bris av a lanches. Ma jor slope fail ures have oc curred re peat -
edly from both the Nevado and Colima cones, and have
pro duced a thick apron of de bris-av a lanche de pos its on
three sides of the com plex. Fre quent his tor i cal erup tions
date back to the 16th cen tury. Oc ca sional ma jor ex plo sive
erup tions (most re cently in 1913) have de stroyed the sum -
mit and left a deep, steep-sided crater that was slowly re -
filled and then over topped by lava dome growth.

In for ma tion Con tacts: Observatorio Vulcanológico de
la Universidad de Colima, Colima, Col., 28045, México

(URL: http://www.ucol.mx/volcan/; Email: ovc@cgic.ucol.
mx); Wash ing ton Vol ca nic Ash Ad vi sory Cen ter (VAAC),
Sat el lite Anal y sis Branch (SAB), NOAA/NESDIS E/SP23,
NOAA Sci ence Cen ter Room 401, 5200 Auth Rd, Camp
Springs, MD 20746, USA (URL: http://www.ssd.noaa.gov/
VAAC/).

Poás

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

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

Poás was last re ported on in BGVN 28:09, cov er ing the
pe riod from Sep tem ber 2001 to De cem ber 2002. The fo cus
of ac tiv ity at Poás dur ing that time was the main crater and
its fumaroles, and its low-pH, vari ably col ored lake.

A field team from Observatorio Vulcanológico y
Sismológico de Costa Rica, Universidad Nacional
(OVSICORI-UNA) vis ited Poás on 25 Jan u ary 2006 and
found that the level of the vol cano’s hot acidic crater lake
had risen in com par i son to the pre vi ous month. Sus tained
rain fall dur ing the pre vi ous months caused the wa ter level
to rise by ~ 4 m. The area of the lake in creased by ~ 20%.
Flood ing oc curred in rel a tively flat ar eas to the N, E, and
SE. The shore line ex tended about 150 m to ward the SE.
Scat tered fumaroles and hot spots at the N base of the lava
dome were flooded. In creased steam ing was vis i ble from
the Na tional Park. The av er age lake tem per a ture re mained
at 22°C, with hot spots near the rim reach ing up to 80°C.
OVSICORI-UNA staff noted that in the past an in crease in
lake level dur ing a rainy pe riod has been fol lowed by a de -
crease dur ing the drier months of Feb ru ary to April.

On 24 March 2006 around noon, the first erup tions
since 1994 be gan at Poás. The small, phreatic erup tions

orig i nated from the bot tom of the
vol cano’s Caliente Lake and dis -
persed mud, gas, and acid rain to -
ward the S and SW parts of the
crater. Wit nesses de scribed a sud -
den emis sion of wa ter and sed i -
ments S of the lake. Roar ing was
heard in a nearby tour ist area and
weak earth quakes were felt. The
stron gest erup tion oc curred on the 
night of 24 March, when ejected
vol ca nic ma te rial reached 200 m
high and acid rain show ered park
head quar ters, lo cated 800 m S of
the crater. Dur ing 25 March at
least 8 erup tions took place. Due
to the like li hood of more ex plo -
sions the lo cal Na tional Emer gen -
cies Agency tem po rarily closed
the park.

OVSICORI-UNA staff vis ited 
the E side of the vol cano on 25
March and con firmed that wa ter,
blocks, and sed i ments from the
bot  tom of  the lake had been
ejected. Sev eral doz ens of im pact
crat ers were seen with di am e ters
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Fig ure 8. A photo of the ex plo sive erup tion on Colima on 5 July 2005 taken from the E. Cour tesy of CVO.



be tween 15 and 60 cm, ex tend ing E as far as 700 m (fig ure
9). Dur ing 22-27 March, har monic tremor was re corded.
On the 27th, there was a re duc tion in seis mic ity and it re -
turned to nor mal lev els. No de for ma tion was mea sured at
the vol cano. A news ar ti cle re ported that the area around
the vol cano was closed to vis i tors.

Fol low ing the erup tions that be gan on 24 March, seis -
mic ity at Poás de creased by 27 March and har monic tremor
that was re corded dur ing the height ened ac tiv ity ceased.

On 1 April 2006, OVSICORI-UNA staff vis ited
Caliente Lake and its sur round ings. Dur ing this visit the
wid en ing of the lake per im e ter was con firmed as well as the 
em place ment of lake sed i ments and pre-ex is tent blocks
from both the bot tom of the lake and its walls. Frac tur ing of 
the dome’s N wall was also con firmed. The lake tem per a -
ture was 54ºC, with a pH of 0.63. The wa ter was light gray
due to the great quan tity of sus pended sed i ments. The park
sur round ing the vol cano was re opened on 1 April.

Back ground. The broad, well-veg e tated ed i fice of
Poás, one of the most ac tive vol ca noes of Costa Rica, con -
tains three crat ers along a N-S line. The fre quently vis ited
multi-hued sum mit crater lakes of the ba saltic-to-dacitic
vol cano, which is one of Costa Rica’s most prom i nent nat u -
ral land marks, are eas ily ac ces si ble by ve hi cle from the
nearby cap i tal city of San José. A N-S-trending fis sure cut -
ting the 2,708-m-high com plex stratovolcano ex tends to the 
lower north ern flank, where it has pro duced the Congo
stratovolcano and sev eral lake-filled maars. The south ern -
most of the two sum mit crater lakes, Botos, is cold and
clear and last erupted about 7,500 years ago. The more
prom i nent geothermally heated north ern lake is one of the
world’s most acidic nat u ral lakes, with a pH of near zero. It
has been the site of fre quent phreatic and phreatomagmatic
erup tions since the first his tor i cal erup tion was re ported in
1828. Poás erup tions of ten in clude gey ser-like ejec tion of
crater-lake wa ter.

In for ma tion Con tacts: Eliecer Duarte Gon za lez,
Observatorio Vulcanológico y Sismológico de Costa Rica,
Universidad Nacional (OVSICORI-UNA), Apartado

86-3000, Heredia, Costa Rica. (URL: http://www.ovsicori.
una.ac.cr/); Rafael Barquero, Red Sismiológica Nacional,
Sección de Sismología, Vulcanología y Exploración
Geofisica, Escuela Centroamericana de Geología,
Universidad de Costa Rica, Aptdo. 560-2300, Curridabat,
San José, Costa Rica.(Email: RbarqueroP@ice.go.cr).

Galeras

Co lom bia
1.22°N, 77.37°W; sum mit elev. 4,276 m

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

Galeras was last re ported on in BGVN 31:01. Dur ing the 
first weeks of No vem ber 2005 seis mom e ters re corded
tornillo earth quakes (long-pe riod events with seis mic traces 
that look like screws in pro file and are cur rently thought to
be re lated to pres sur ized fluid flow at shal low depth). Mi -
nor de for ma tion was also re corded at Galeras. The earth -
quakes were sim i lar to those that oc curred be fore erup tions
in 1992-93. On 24 No vem ber at 0246 seis mic sig nals in di -
cated the be gin ning of an erup tion. Ash fell in the towns of
Fontibon, San Cayetano, Postobon, and in north Pasto. Ac -
tiv ity de creased by the next day, so the Alert Level was re -
duced. Thou sands of peo ple were evac u ated dur ing the
week prior to the erup tion. Gas emis sions con tin ued
through De cem ber 2005 and Jan u ary and Feb ru ary 2006.
Dur ing 23 Jan u ary to 6 Feb ru ary, the lava dome in the main 
crater con tin ued to grow; strong de gas sing oc curred in sev -
eral sec tors of the ac tive cone and around the lava dome.
Galeras re mained at Alert Level 3 (“changes in the be hav ior 
of vol ca nic ac tiv ity have been noted”) through Feb ru ary
2006.

Dur ing the last week of Feb ru ary, seis mic sta tions de -
tected an av er age of 280 small earth quakes per day. On 26
Feb ru ary a shal low M 4.8 vol cano-tec tonic earth quake be -
low the vol cano was re corded at 1009, fol lowed by 35
smaller earth quakes. SO2 flux of about 600 met ric tons per
day was mea sured dur ing Feb ru ary. Steam and gas rose to
~ 700 m above the vol cano.

Dur ing 27 Feb ru ary to 6 March an in crease in the vol -
ume of the lava dome lo cated in the main crater was ob -
served. Dur ing March, seis mic ity at Galeras de creased in
com par i son to the pre vi ous sev eral weeks and de for ma tion
was mea sured at the vol cano. Plumes of mainly steam, gas,
and small amounts of ash were emit ted from the vol cano
and rose to a max i mum height of 1.2 km above the vol cano.

Due to an in crease in tremor at Galeras be gin ning on the 
morn ing of 28 March 2006, INGEOMINAS raised the
Alert Level from 3 to 2 (likely erup tion in days or weeks).
On 28 March, en er getic sig nals and tremor be gan and seis -
mic in stru ments de tected very shal low low-en ergy hy brid
sig nals, sim i lar to ones re corded dur ing 1991-1993 when
dome em place ment oc curred on the main crater’s floor.

The in crease in seis mic en ergy ended on 29 March. The
num ber of earth quakes be neath the vol cano de creased dur -
ing 28 March to 3 April (an av er age of 66 earth quakes was
re corded daily), in com par i son to the pre vi ous week (an av -
er age of 89 earth quakes was re corded daily). Steam col -
umns rose up to ~ 500 m above the vol cano and the outer
layer of the lava dome at the vol cano’s sum mit cooled in
com par i son to pre vi ous weeks. 
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Fig ure 9. Photo of the E side of Poás, an no tated with ob ser va tions made
by OVSICORI-UNA staff. Im pact crat ers ranged in size from a few cm to
70 cm; blocks ranged from a few cm to 50 cm and were scat tered ran domly 
over the area in ves ti gated. Blocks of fine-grained lake sed i ments were
also ob served and col lected. The ma te rial col lected was in ter preted as
pre-ex is tent solid ma te rial from the bot tom of the lake that has been
heavily al tered by the ac tion of hot acidic flu ids dur ing the last 12 years.
Photo cour tesy of Eliecer Duarte Gon za lez, OVSICORI-UNA.



Dur ing 5-24 April, de creases were ob served in seis mic -
ity, de for ma tion, gas emis sions, and tem per a tures. Ac cord -
ing to INGEOMINAS, most of the ex plo sive erup tions at
Galeras in the past 17 years oc curred when pa ram e ters were 
at sim i larly low lev els. In ad di tion, the cur rent lava dome
has a sig nif i cantly greater vol ume than the dome that was
de stroyed dur ing an erup tion in 1992. The vol ume of
magma in the in te rior of the vol ca nic sys tem is greater than
dur ing 1989-1993. Galeras re mained at Alert Level 2.

Back ground. Galeras, a stratovolcano with a large
breached cal dera lo cated im me di ately west of the city of
Pasto, is one of Co lom bia’s most fre quently ac tive vol ca -
noes. The dom i nantly andesitic Galeras vol ca nic com plex
has been ac tive for more than 1 mil lion years, and two ma -
jor cal dera col lapse erup tions took place dur ing the late
Pleis to cene. Long-term ex ten sive hy dro ther mal al ter ation
has af fected the vol cano. This has con trib uted to large-scale 
ed i fice col lapse that has oc curred on at least three oc ca -
sions, pro duc ing de bris av a lanches that swept to the west
and left a large horse shoe-shaped cal dera in side which the
mod ern cone has been con structed. Ma jor ex plo sive erup -
tions since the mid Ho lo cene have pro duced wide spread
tephra de pos its and pyroclastic flows that swept all but the
south ern flanks. A cen tral cone slightly lower than the cal -
dera rim has been the site of nu mer ous small-to-mod er ate
his  tor  i  cal erup t ions s ince the t ime of  the Span ish
con quis ta dors.

In for ma tion Con tacts:  Diego Gomez Mar ti nez,
Observatorio Vulcanológico y Sismológico de Pasto
(OVSP), INGEOMINAS, Carrera 31, 1807 Parque Infantil, 
PO Box 1795, Pasto,  Co lom bia (Email:  dgomez@
ingeomin.gov.co; URL: http://www.ingeomin.gov.co/
pasto/; Email: ovp@ingeomin.gov.co); Wash ing ton Vol ca -
nic Ash Ad vi sory Cen ter (VAAC), Sat el lite Anal y sis
Branch (SAB), NOAA/NESDIS E/SP23, NOAA Sci ence
Cen ter Room 401, 5200 Auth Rd., Camp Springs, MD
20746 USA (URL: http://www.ssd.noaa.gov/); El Pais
(URL: http://elpais-cali.terra.com.co/paisonline/).

Ubinas

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

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

Ubinas be gan erupt ing ash on 25 March 2006. Since
mid-2005 a small in crease in fumarolic ac tiv ity had been
seen dur ing vis its to the crater by per son nel from the
Instituto Geofisico del Perú (IGP), UNSA lo cal uni ver sity,
and the Instituto Geologico, Minero y Metalurgico
(INGEMMET); it was also re ported by lo cal au thor i ties. In -
creased fumarolic emis sions de scribed by INGEMMET
were re ported on 18 Jan u ary 2006 by Diario Dig i tal Sur
Noticias. Fumaroles started to make strong jet noises, and
seis mic ac tiv ity in creased, in Feb ru ary 2006. The erup tion
that be gan on 25 March, de scribed be low, has con tin ued
through at least late April.

On 25 March farm ers from Querapi vil lage, 4 km from
the crater, noted ash de pos its on crops. A few mil li me ters of 
ash was de pos ited and quickly re moved by rain. The vol -
cano had been mostly cloud-cov ered dur ing the pre vi ous
few weeks, but on 27 March res i dents of Querapi noted a

col umn of ash at 1430. On 30 and 31 March teams from
IGP, UNSA, and INGEMMET vis ited the vol cano (fig ure
10). Al though there had been con stant snow over the pre vi -
ous days, the sum mit was com pletely gray from ashfall.
The ash thick ness on rocks 2 km NW of the crater was 3
mm, just in side the sum mit crater there was about 1 cm, and 
at the in ner pit crater edge there was 2 cm. Thick ash sur -
rounded a new 30-m-wide vent in the crater base. This
crater was emit ting con stant ash and gas with larger pulses
ap prox i mately ev ery 15 min utes. Near the edge of the pit
crater were large num bers of flat cir cu lar mud discs up to
15 cm in di am e ter, many with cen tral solid cores. These
grew smaller and less fre quent with dis tance. It is thought
these are ei ther huge accretionary lapilli, gen er ated in storm 
clouds above Ubinas, or prod ucts of wet erup tions from the
new vent. The crater area is dan ger ous and fre quently
smoth ered in ash clouds, so ob ser va tions re main sketchy.

Ash emis sions through 10 April cov ered lo cal vil lages
and dam aged crops. Clear crop dam age was vis i ble around
the vil lage of Querapi, with po tato and al falfa leaves and
flow ers blem ished in spots. This is the crit i cal grow ing time 
for the crop, and thus any dam age is se ri ous for the lo cal
farm ers. Cat tle have been seen suf fer ing from di ar rhea. 

Short pe ri ods of seis mic re cord ings have been made at a 
site 2,500 m NW of the crater rim. On 20 No vem ber 2004
only 16 lo cal events were re corded over 12 hours. In Feb ru -
ary 2005 there where 96 events over the same time pe riod.
Over 12 hours on 27 March 2006 there were 115 events.
Dur ing this last in ter val, low-am pli tude tremor events last -
ing 3 min utes on av er age were re corded, as well as long-pe -
riod (LP) events. Over the 12 hours of ob ser va tion the fol -
low ing events  were  re  corded: 62 LP,  18 LP with
pre cur sors, 10 vol cano-tec tonic (VT), five VT with pre cur -
sors, and 20 tremor events.

Back ground. A small, 1.2-km-wide cal dera that cuts
the top of Ubinas, Peru’s most ac tive vol cano, gives it a
trun cated ap pear ance. Ubinas is the north ern most of three
young vol ca noes lo cated along a re gional struc tural lin ea -
ment about 50 km be hind the main vol ca nic front of Peru.
The up per slopes of the stratovolcano, com posed pri mar ily
of Pleis to cene andesitic lava flows, steepen to nearly 45 de -
grees. The steep-walled, 150-m-deep sum mit cal dera con -
tains an ash cone with a 500-m-wide fun nel-shaped vent
that is 200 m deep. De bris-av a lanche de pos its from the col -
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Fig ure 10. Photo of Ubinas on 31 March 2006 show ing an erup tion plume
ris ing from the sum mit crater. Photo by the Pe ru vian Civil De fense taken
from Moquegua city, pro vided cour tesy of the As so ci ated Press.



lapse of the SE flank of Ubinas ex tend 10 km from the vol -
cano. Wide spread plinian pum ice-fall de pos its from Ubinas 
in clude some of Ho lo cene age. Ho lo cene lava flows are vis -
i ble on the vol cano’s flanks, but his tor i cal ac tiv ity, doc u -
mented since the 16th cen tury, has con sisted of in ter mit tent
mi nor ex plo sive erup tions.

In for ma tion Con tacts: Or lando Macedo, Observatorio
de Cayma-Arequipa, Instituto Geofisico del Perú at
Arequipa city (IGP-Arequipa), Urb. La Ma rina B-19,
Cayma, Arequipa, Perú (Email: omacedo@geo.igp.gob.
pe); Jersy Ma rino ,  Insti tuto Geologico,  Minero y
Metalurgico ( INGEMMET),  Perú (Email :
jmarino@ingemmet .gob.pe) ;  Benjamin van Wyk ,
Laboratoire Mag mas et Volcans (LMV), OPGC, France
(Email:  b .vanwyk@opgc.univ-bpclermont . f r ) ;
Jean-Philippe Métaxian, Laboratire de Geophysique
Interne et Tectonophysique-Univ de Savoie, France (Email: 
Jean-Philippe.Metaxian@univ-savoie.fr); Pe ru vian Civil
De fense (URL: http://www.indeci.gob.pe/); Diario Dig i tal
Sur Noticias, Tacna, Perú (URL: http://www.surnoticias.
com/); As so ci ated Press (URL: http://www.ap.org/).

Erta Ale

Ethi o pia
13.60°N, 40.67°E; sum mit elev. 613 m
All times are lo cal (= UTC +3 hours)

Viviane Grandjean wrote of her ob ser va tions at Erta
Ale dur ing 24 De cem ber 2005-3 Jan u ary 2006 in Bul le tin
No. 57 of the Société de Volcanologie Genève. On 26 De -
cem ber she saw the lava lake through clouds of gas; its sur -
face was calm, with in can des cent lava vis i ble through the
bro ken chilled sur face. The S pit crater had an es ti mated di -
am e ter of 170 m and ver ti cal walls, and the lava lake was
about 80 m in di am e ter. It seemed to shrink dur ing the next
days, one part ap pear ing hard ened and form ing al most a
sec ond ter race. The plates of cooled sur face lava were seen
mov ing and con verg ing amidst de gas sing lava. Lava foun -
tains were pe ri od i cally vis i ble and gen er ally out lined the
bor ders of the lava lake un der the rim. 

On 27 De cem ber, the walls of the crater were es ti mated
at about 50 m high, with a crater di am e ter of about 300 m.
Mem bers of the group de scended into the crater to in spect a 
se ries of ac tive hor ni tos near the N vents. At one end of the
line a vent lined with sul phur opened. In the in te rior cav ity
of a smaller vent tem per a tures of about 800°C were mea -
sured. De gas sing oc curred gen er ally in the area. Lava
fountaining con tin ued. 

The lava lake ap peared lower and calmer to ob serv ers
on 28 De cem ber, with a po ten tial sec ond ter race still form -
ing. Some group mem bers de scended into the crater again
and ob served rockfall and con tin ued lava fountaining.

Back ground. Erta Ale is an iso lated ba saltic shield vol -
cano that is the most ac tive vol cano in Ethi o pia. The broad,
50-km-wide vol cano rises more than 600 m from be low sea
level in the bar ren Danakil de pres sion. Erta Ale is the
name sake and most prom i nent fea ture of the Erta Ale
Range. The 613-m-high vol cano con tains a 0.7 x 1.6 km,
el lip ti cal sum mit crater hous ing steep-sided pit crat ers. An -
other larger 1.8 x 3.1 km wide de pres sion elon gated par al lel 
to the trend of the Erta Ale range is lo cated to the SE of the

sum mit and is bounded by curvilinear fault scarps on the SE 
side. Fresh-look ing ba saltic lava flows from these fis sures
have poured into the cal dera and lo cally over flowed its rim. 
The sum mit cal dera is re nowned for one, or some times two
long-term lava lakes that have been ac tive since at least
1967, or pos si bly since 1906. Re cent fis sure erup tions have
oc curred on the north ern flank of Erta Ale.

In for ma tion Con tacts: Viviane Grandjean, c/o Société
Volcanologique Européenne (SVE)-Société
Volcanologique de Genève (SVG), Geneva, C.P.1, 1211
Geneva 17, Swit zer land (URL: http://www.sveurop.org/).

Ol Doinyo Lengai

Tan za nia
2.764°S, 35.914°E; sum mit elev. 2,960 m

All times are lo cal (= UTC + 3 hours)

Typ i cal ac tiv ity con tin ued at Ol Doinyo Lengai from
De cem ber 2005 through mid-March 2006. Un usual ac tiv -
ity, in clud ing a large plume and sig nif i cant lava over flows
from the sum mit crater, oc curred dur ing late March and
early April. Much of the fol low ing in for ma tion was posted
on websites main tained by Fred Belton or Chris Weber, or
was con tained in email from lo cal sources or vis i tors re -
layed by Belton or Celia Nyamweru. None of the re ports re -
gard ing the un usual March-April ac tiv ity orig i nated from
sources close enough to de scribe the ex act na ture of the
eruption.

Ac tiv ity dur ing 20 De cem ber 2005-13 March 2006.
The lo cal Masai guide Wil liam re ported an erup tion from
hor ni to T49B dur ing a visit on 20 De cem ber 2005. When
Da vid Bygott climbed the vol cano on 22 De cem ber the
crater was in ac tive. A re cent nar row flow of pahoehoe lava
from the NW flank of T49B had flowed across the NW
crater rim over flow, and was still warm and mak ing crack -
ing noises. A wide pahoehoe-tex tured lava flow from T56B 
had mostly turned white and ap peared to be sev eral days to
a week old.

On 4 Jan u ary 2006 Bernhard Donth ob served lava es -
cap ing from T49B; spat ter and lit tle flows went in all di rec -
tions. One big ger lava flow had reached as far as the NW
over flow. A re port from Chris tian Mann of a climb on 10
Jan u ary only noted de gas sing from T47. A photo taken that
day from the sum mit showed a white and brown crater with
no in di ca tion of re cent ac tiv ity. How ever, Belton noted that 
dur ing the pre vi ous weeks lava had ap par ently filled up the
large open vent of T56B and had flowed from there and
pos si bly other lo ca tions onto the NE part of the crater floor.

Chris DeVries and a group of other stu dents from
McGill Uni ver sity vis ited dur ing 25-26 Feb ru ary. Many
hor ni tos were in ter mit tently de gas sing. T58B was spat ter -
ing a bit, and magma was heard slosh ing around. A small
~ 10-m-long flow had erupted from this vent ear lier in the
day; it was still very black and hot. T57B had a large open -
ing to its NW, but it did not ap pear that any re cent flows
had come from this open ing. The base of this cone later
rup tured, and the lava in side drained out quickly and vi o -
lently; the flow pro ceeded to the E over flow.

Christoph Weber ar rived with a film team at the crater
on 2 Feb ru ary 2006. The tall est hor ni to (T49B) reached ap -
prox i mately 2,890 m el e va tion (mea sured with GPS), ~ 60
m above the crater floor at the NW over flow (fig ure 11). No 
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re cent erup tion had occured at T49B, but strong noisy de -
gas sing took place some times. Just E of T49B the hor ni to
T56B had con vect ing lava deep in side and some days-old
lava flows stretched from three dif fer ent vents at T56B to
the E over flow. Af ter the ma jor collapse of T56B in 2004,
this hor ni to (at ap prox i mately 2,875 m el e va tion on 2 Feb -
ru ary) has nearly grown up again to its for mer shape and
height. Also from T58C and the col lapsed T58B hor ni to
some days-old lava flows were found on the east ern slopes
pass ing the old and weath ered T37, T37B, and T45 cones.

The cal dera-shaped col lapsed T58B had its flat floor at
~ 2,865 m el e va tion with four ac tive vents in side. Lava con -
vec tion was close to the sur face of T58B and in side the tall
T58C. At 1300 on 2 Feb ru ary a sud den in crease of ac tiv ity
took place with two lava foun tains at T58B last ing only
some sec onds. At the same time lava spilled from all T58B
vents, a T58C flank vent, and a T56B vent. Lava spat ter
with lava flows in side T58B and up to ~ 150 m to wards the
E oc curred over the fol low ing 3 days. On 6 and 7 Feb ru ary,
higher ac tiv ity oc curred with lava out flow at T58C. Dur ing
an ob ser va tion flight on 13 Feb ru ary, Weber no ticed new
lava flows from T58B and T56B. Crater rim over flow mea -
sure ments on 2 Feb ru ary 2006 were un changed since Au -
gust 2005 (BGVN 30:10).

Pho to graphs taken by Mi chael Dal ton-Smith from a
plane on 13 March 2006 showed many small flows ex tend -
ing in all di rec tions from the cen tral clus ter. The flow over
the NW rim seemed to be con fined to a chan nel and did not
spread out un til it was fur ther down the moun tain.

Un usual ac tiv ity start ing in late March. Da vid Pe ter -
son saw a fairly ob vi ous plume at the top of the moun tain
(fig ure 12) on 28 March. A day or two af ter that he heard
re ports of lava pour ing down the vol cano's sides with some
residents mov ing out of Engare Sero as a re sult. Un con -
firmed news re ports in The Guard ian on 1 April de scribed a 

scene of “rum bling” noises with
lava and ash dis charges on 30
March that prompted hun dreds to
as many as 3,000 lo cal res i dents
to flee the area. Pe ter son also re -
layed that his col league Habibu
re ported on 1 April that the lava
flows had abated. An other friend,
Achmed, noted that a river of lava 
ex tend ing from the crater to the
base of the vol cano was about the
"width of a four lane high way"
(12 m). An Agence France Presse
news re port, with quotes from
Em man uel Chausi, a con ser va tion 
of  f i  cer  with the nearby
Ngorongoro Con ser va tion Area
Au thor ity (NCAA), claimed that
“huge plumes of de tri tus” were
ejected dur ing the nights of both 2 
and 3 April ,  but no lava was
re ported.

Pho tos re ceived from Dean
Polley, taken 1 April, pro vide ad -
di tional in for ma tion about the
erup tion (fig ure 13). Based on
these ae rial pho tos, Belton's in ter -
pre ta tion is that lava on 30 March
must have erupted strongly from

at or near the cen tral clus ter. A deep chan nel vis i ble down
the flank in di cates a flow lasting some hours through a
chan nel deep ened by ther mal ero sion. A crater photo from
Matt Jones also taken on 1 April (fig ure 14) con firmed that
there had been re cent strong ac tiv ity from the T56B and
T58C hor ni tos. C. Weber re layed that vis i tors who climbed
the vol cano later on (with guide Othman Swalehe ) re ported 
a lava chan nel 5 m wide and 2.5 m deep, start ing from the
T58C hor ni to, fol low ing the flow field to the SW and then
con tin u ing out side the crater at the W over flow where there 
was a chan nel 8 m wide and 3 m deep. The col lapsed hor ni -
to area at T56B and T58B mea sured about 30 m N-S and 15 
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Fig ure 11. View of Ol Doinyo Lengai on 6 Feb ru ary 2006, look ing NW at the cen tral hor ni to clus ter. Fresh lava
flows are black. A per son can be seen near the re cent lava flow in front of T57B. Cour tesy of C. Weber.

Fig ure 12. A pho to graph, un dated, but from the time pe riod of the
erup tion, shows a white plume from Ol Doinyo Lengai. This is prob a bly
what started the ru mor of a ma jor erup tion. Fred Belton saw a sim i lar
cloud on 15 July 2004 when lava va por ized a big area of plants on the E
rim. Fred Belton re ceived this pho to graph, taken from Basecamp
Tan za nia, on 9 April 2006.



m E-W with an ac tive lava lake
in side. The tall hor ni tos T58C
(partly col lapsed to  the SE),
T49B, and T57B were mostly not
af fected by the col lapse, and the
W par t  of  T56B re  mained
stand ing.

Mi chael Dal ton-Smith flew
over on 4 April and saw more re -
cent black flows par tially cov er -
ing the  gray f lows from 30
March.  When Dal ton-Smith
drove from Seronera to the crater
on 4  Apri l ,  he  had a great
cloud-free view. Us ing bin oc u lars 
it ap peared that there was a huge
foun tain out of one of the hor ni -
tos, and all horintos had black
plumes ris ing from them.

Back ground. The sym met ri -
cal  Ol  Doinyo Lengai
stratovolcano is the only vol cano
known to  have erupted
carbonatite tephras and lavas in
his tor i cal time. The prom i nent
vol cano, known to the Maasai as
“The Moun tain of God,” rises
abruptly above the broad plain
south of Lake Nat ron in the Greg -
ory Rift Val ley. The cone-build -
ing stage of the vol cano ended about 15,000 years ago and
was fol lowed by pe ri odic ejec tion of natrocarbonatitic and
nephe lin ite tephra dur ing the Ho lo cene. His tor i cal erup -
tions have con sisted of smaller tephra erup tions and emis -
sion of nu mer ous natrocarbonatitic lava flows on the floor
of the sum mit crater and oc ca sion ally down the up per
flanks. The depth and mor phol ogy of the north ern crater

have changed dra mat i cally dur ing the course of his tor i cal
erup tions, rang ing from steep crat ers walls about 200 m
deep in the mid-20th cen tury to shal low plat forms mostly
fill ing the crater. Long-term lava ef fu sion in the sum mit
crater be gin ning in 1983 had by the turn of the cen tury
mostly filled the north ern crater; by late 1998 lava had be -
gun over flow ing the crater rim.

In for ma tion Con tacts: Fred er ick Belton, De vel op men -
tal Stud ies De part ment, PO Box
16, Mid dle Ten nes see State Uni -
ver sity, Murfreesboro, TN 37132, 
USA (URL: ht tp : / /www.
oldoinyolengai.org ,  Emai l:
oldoinyolengai@hotmail.com);
Christoph Weber, Vol cano Ex pe -
di tions In ter na tional, Muehlweg
11, 74199 Untergruppenbach,
Ger many (URL: http://www.
v-e-i.de/, Email: mail@v-e-i.de);
Bernhard Donth, Waldwiese 5,
66123 Saarbruecken, Ger many
(Email: b.donth@saarschmiede.
com); Celia Nyamweru, De part -
ment of An thro pol ogy, St. Law -
rence Uni ver sity, Can ton, NY
13617, USA (Email: cnyamweru
@stlawu.edu); Guard ian News,
Arusha, Tan za nia (URL: http://
www.ippmedia.com/); Agence
France Presse  (URL: http :/ /
www.afp.com/).
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Fig ure 14. Pho to graph of the Ol Doinyo Lengai crater on 1 April 2006, look ing NW at the cen tral hor ni to clus ter.
The T58C hor ni to is com pletely split, with the south half re moved. A sig nif i cant por tion of T56B is also miss ing.
See fig ure 11 for a com par i son with crater mor phol ogy on 6 Feb ru ary 2006 and iden ti fi ca tion of hor ni tos. Photo
by Matt Jones, pro vided cour tesy of F. Belton.

Fig ure 13. Ae rial pho to graph of Ol Doinyo Lengai look ing ap prox i mately ESE show ing the sum mit crater and
lava over flows, 1 April 2006. Cour tesy of Dean Polley.


