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Pacaya

Gua te mala
14.381°N, 90.601°W; sum mit elev. 2,552 m

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

Our last Bul le tin re port dis cussed events at Pacaya as
late as Sep tem ber 2005 (BGVN 30:10). Start ing in 2005,
lava flows from the ac tive cone (MacKenney cone) sub -
stan tially al tered the lo cal mor phol ogy and the con se quent
risks. The larger Pacaya com plex’s SW side is marked by
an ar cu ate col lapse scarp with re lief up to 200 m. In 2005,
for the first time, lavas ac cu mu lated in suf fi cient thick ness
to cross the NE por tion of this bar rier. If lavas ad vance sub -
stan tially N from this point, they would de scend steep
slopes and could en dan ger hik ers and res i dents.

Gustavo Chigna,  of  the  Ins ti tu to  Nacional  de
Sismologia, Vulcanologia, Meteorología, e Hidrologia
(INSIVUMEH), mapped the sub stan tial lava field N of the
sum mit in 2008. In places, the flows that ac cu mu lated dur -
ing 2005-08 reached 100-150 m thick (fig ure 1).  The flows 
chiefly emerged from a new fis sure on the up per NNE
flank, con structing a protrusion from the MacKenney cone.
As the lavas ad vanced they curved W, many ul ti mately
reach ing the N to NW sides of the ac tive cone. Ma te rial
vent ing within that crater some times formed small ephem -
eral cones that reached above the high point on the en clos -
ing crater rim, but they al ways col lapsed later.

About 1,100 years ago Pacaya’s SW side un der went a
sec tor col lapse, an event where a ma jor part of the ed i fice
col lapsed, form ing a de bris av a lanche that reached the Pa -
cific coastal plain (Siebert and oth ers, 2006). The ed i fice
still bears an enor mous scarp from this event. Within the

horseshoe curve of this scarp, the MacKenney cone sub se -
quently grew. It even tu ally rose to suf fi cient height to form
the sum mit of the multi-peaked com plex.

Al though thick, rough-sur faced lava has emerged for
years from the MacKenney cone to flow in var i ous di rec -
tions downslope, those dur ing 2005-06 ad vanced in a new
and un ex pected way. In a man ner sim i lar to pre vi ous ep i -
sodes, some of the N-flow ing lavas de scended into the de -
pres sion and were con fined to curve around the moat. In
con trast, other lavas cooled and ac cu mu lated suf fi ciently to
fill this por tion of de pres sion. The lavas ul ti mately over -
topped the col lapse scarp, and flowed onto the an ces tral
cone (fig ures 1 and 2).

Since re start ing af ter about 76 years in 1961, the vol -
cano has erupted lavas with only oc ca sional breaks of
months to a few years. The latest erup tive pulse be gan in
2004. The sum mit el e va tion of the MacKenney cone has
var ied due to the cone’s re pet i tive growth and con struc tion.

MODIS ther mal alerts from the MODVOLC website
were is sued fre quently for Pacaya dur ing the re port ing in -
ter val. The only months with out alerts took place dur ing the 
six-month in ter val of Sep tem ber 2005-Feb ru ary 2006, and
De cem ber 2006. More pre cisely, these gaps in alerts
spanned 29 Au gust 2005-10 March 2006 and 29 No vem ber 
2006-23 Jan u ary 2007 (all local dates).
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Fig ure 1. A top o graphic map of the Pacaya area from 1970 an no tated to
show lava flows emit ted dur ing 2005 through mid-2008. From a new
fis sure on the up per NNE flank, flows curved W, many  reach ing the N to
NW sides of the ac tive MacKenney cone (la beled “Pacaya”). Lava
ac cu mu lated in the de pres sion be tween the MacKenney cone to the S, the
Cerro Chiquito and Cerro Grande cones to the N and NE, and the Cerro
Chino cone to the NW. Be tween the lat ter three cones lies a com par a tively
flat area in for mally called la meseta; lava flows had crossed sub stan tial
por tions of this area by 2006. Eruptions also de pos ited some lava on the
cone’s E side and in MacKenney crater. The up per mar gin of the col lapse
scarp (CS) is also in di cated (light line). Ruled squares are 1 km to a side;
heavy con tours are 100 m.  Cour tesy of Gustavo Chigna.

Fig ure 2. (top) A view in 2005 from Pacaya’s sum mit (on the MacKenney
cone) look ing to the N with Cerro Grande the larg est peak in view. Heavy
tephra fall de pos its cov ered the land scape in the field of view, the re sult of
many years of Strombolian ac tiv ity. At this stage the col lapse scarp (steep
ridge across the bot tom third of the photo) still formed a sig nif i cant
top o graphic bound ary. Ac tiv ity dur ing the pho tog ra pher’s visit was only
fumarolic. (bot tom) Night im age of the same scene in De cem ber 2007;
here the col lapse scarp is ab sent, ow ing to in un da tion of the area by
vis cous rubbly lava. The nar row fin gers of lava at dis tance re side on the
meseta. Pho tos cour tesy of Rich ard Ros coe (www.photovolcanic.com).



Pacaya re sides just out side the south ern top o graphic rim 
of Amatitlán cal dera and ~ 30 km S of cen tral Gua te mala
City (Lima and oth ers, 2000). Maps of the set ting and vol -
cano ap peared here most re cently in BGVN 24:02 and
25:01. The Na tional Park that in cludes Pacaya was cre ated
in July 1963 and it is a pop u lar tour ist des ti na tion
(Bohnenberger, 1967). The trail along and to the meseta
was crossed by lava flows dur ing 2006 and later, ham per -
ing ac cess and lead ing to risk con cerns (fig ures 3-5).

INSIVUMEH re ports. Gustavo Chigna (INSIVUMEH) 
sent a re port sum ma riz ing activity dur ing 2005 through
May 2008.  He noted Strombol ian ac t iv  i ty  dur  ing
1961-2000, typ i cally with two to three par ox ys mal erup -
tions each year. Those erup tions in cluded falls of both ash
and bal lis tic blocks, pro duc tion of lava flows, and abun dant 
gases es cap ing at the vent in the MacKenney cone’s cen tral
crater. Pyroclastic flows were also men tioned, but with out
de tails. This erup tive pat tern changed in the year 2000. The
par ox ys mal erup tions of Jan u ary 2000, and 29 Feb ru ary
2000, and those con tin u ing un til Sep tem ber 2008 all chiefly 
con sisted of steam-rich and ash-poor explosions.

Dur ing Jan u ary-March 2005 a new phase of ac tiv ity de -
vel oped where the ac tive cone emit ted small batches of
lava. This phase ac com pa nied the re peated build ing and de -
struc tion of intracrater cones.

Ob serv ers in March-April 2005 saw the growth of N-S
ori ented cracks on the MacKenney crater, reach ing

100-150 m in length and some times lon ger. Many of the
cracks were 30-70 cm wide at the sur face, and in spec tion
re vealed their open por tions pen e trated down wards about
1-8 m. As so ci ated with these cracks, a de pres sion be came
es tab lished on MacKenney cone’s N side.
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Fig ure 3. (top) Steam ing MacKenney cone at Pacaya as viewed look ing S
from the main trail in 2005 from an area just be low and S of the meseta.
Note bend ing tree and struc ture(s) along de pres sion in fore ground.
(bottom) Very sim i lar view taken in De cem ber 2007. A large lava cone
had formed on the N flank of MacKenney and lava flows had reached the
trail dur ing 2006 and 2007. The be lea guered tree still stands. Photos
cour tesy of Rich ard Ros coe (www.photovolcanic.com).

Fig ure 4. Night time (time-lapse) views of Pacaya’s MacKenney cone as
seen look ing W in De cem ber 2007. (top) Summit in can des cence and lava
flows emerg ing from the cone’s N flank. The lat ter con structed a lava cone 
that sup ported ad di tional lava flows. (bot tom) Flat-topped, an tenna-laden 
Cerro Chino of the Pacaya com plex is at lower right, and at dis tance in
back ground from right to left re side Agua, Acatenango, and Fuego
stratovolcanoes. Photos cour tesy of Rich ard Ros coe (www.
photovolcanic.com).

Fig ure 5. Day time view of Pacaya’s de scend ing lava flows head ing N on
the shield area, 4 June 2006. The rib bon of lava trends re mained lin ear,
de spite the flow field’s sur face ir reg u lar ity. The mar gins ap pear partly
con tained by lev ees. Nu mer ous other zones of glow ing lava re side in the
dis tance at lower el e va tion. Photo by AnaLu de MacVean.



A new vent be gan emis sions dur ing a few days in
mid-March and on 1 April 2005. Lava emerged from cracks 
on the cone’s ENE side. In just a few days, the flow field
from this vent grew to ~ 800 m long (fig ure 1). It curved to
the W fol low ing the moat or val ley floor (a com par a tively
flat area also called los llanos). By about 1 Au gust 2005
this vent ing had sent many lava flows into the ad ja cent
parts of the de pres sion on the MacKenney cone’s N flank.
The rapid rate of lava ac cu mu la tion dur ing Au gust filled up 
much of this part of the de pres sion and even tu ally over -
topped the scarp.

As the flows be gan to ad vance over the col lapse scarp,
alarm spread among res i dents of San Fran cisco de Sales,
the town 1 km N of the flow front. The flows soon re turned
to ad vanc ing more to the W in the area con fined by the col -
lapse scarp and in the de pres sion along los llanos.

The fol low ing year, af ter the 29 Au gust 2005 and 10
March 2006 in ter val with out ther mal alerts, lava ad vanced
onto a higher part of the meseta ad ja cent to a mon u ment.
This event is doc u mented in two pho tos taken 27 July and 3 
Au gust (fig ure 6). Pho tos taken in Au gust 2006 of the
meseta show that the trail largely flow-cov ered (fig ure 7).

The lava amassed be tween the MacKenney cone and
meseta rep re sented a rapid and re mark able morphologic
change. Meseta his tor i cally pro vided an el e vated view point 

from which ob ser va tions of Pacaya could be made. As a re -
sult of the new mor phol ogy, and as sum ing sim i lar on go ing
erup tions, haz ards now con front N-flank vil lages and the
main trail ac cess route. INSIVUMEH plans to re view haz -
ard maps and strategies for this area.

Geo logic Sum mary. Erup tions from Pacaya, one of
Gua te mala’s most ac tive vol ca noes, are fre quently vis i ble
from Gua te mala City, the na tion’s cap i tal. Pacaya is a com -
plex ba saltic vol cano con structed just out side the south ern
top o graphic rim of the 14 x 16 km Pleis to cene Amatitlán
cal dera. A clus ter of dacitic lava domes oc cu pies the south -
ern cal dera floor. The post-cal dera Pacaya mas sif in cludes
the Cerro Grande lava dome and a youn ger vol cano to the
SW. Col lapse of Pacaya vol cano about 1,100 years ago pro -
duced a de bris-av a lanche de posit that ex tends 25 km onto
the Pa cific coastal plain and left an ar cu ate somma rim in -
side which the mod ern Pacaya vol cano (MacKenney cone)
grew. A sub sid iary crater, Cerro Chino, was con structed on
the NW somma rim and was last ac tive in the 19th cen tury.
Dur ing the past sev eral de cades, ac tiv ity at Pacaya has con -
sisted of fre quent strombolian erup tions with in ter mit tent
lava flow ex tru sion that has par tially filled in the cal dera
moat and ar mored the flanks of MacKenney cone, punc tu -
ated by oc ca sional larger explosive eruptions that partially
destroy the summit of the cone.
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Fig ure 6. Cooled lava flows from Pacaya as seen look ing along the
col lapse scarp to the S on (top) 27 July 2006 and (bottom) 3 Au gust 2006.
The MacKenney cone is out of the pic ture to the right. The flows on 27
July had nearly com pletely filled the depression N and NE of the meseta.
By 3 Au gust a flow crossed onto the meseta. Cour tesy of Gustavo Chigna.

Fig ure 7. Two pho tos of Pacaya look ing SE show ing lava flows
ad vanc ing across the meseta. (top) A flow lobe lay across the main trail on
8 Au gust 2006. (bot tom) Vis i tors con front ing a new scene on 11 Au gust
2006 at the meseta where the for mer trail was largely cov ered by
rough-sur faced lava flows. Cour tesy of Gustavo Chigna.
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Reventador

Ec ua dor
0.077°S, 77.656°W; sum mit elev. 3,562 m

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

Erup tions from Reventador (fig ure 8) oc curred be tween 
March and May 2007, and an ash plume was re ported in
Oc to ber 2007. The erup tions were char ac ter ized by
steam-and-ash plumes that rose to al ti tudes as high as 7.6
km, ther mal anom a lies on sat el lite im ag ery, roar ing noises,
and a small lava flow (BGVN 33:03 and 33:04).

MODVOLC ther mal alerts were is sued on 28 and 31
July 2008 (lo cal dates). Map ping of the MODIS anom aly
lo ca tions in di cated that ther mally ra di ant ma te rial was
within the crater (no anom a lies outside the crater).

Ac cord ing to  the  Ins t i tu to  Geofís ico-Escuela
Politécnica Nacional (IG), seis mic ac tiv ity showed a pro -
gres sive and con stant in crease from the be gin ning of July.
The num ber of earth quakes per day were the great est on 24
and 25 July. On 27 July con tin u ous seis mic tremor was fol -
lowed by in can des cence around the crater. Ther mal anom a -
lies were also iden ti fied on sat el lite im ag ery. In the eve -
ning, ex plo sions pro duced ash plumes and ejected
in can des cent ma te rial that rolled down the flanks. On 28
July ash plumes rose to al ti tudes of 4-6 km and drifted NW
and W; ashfall was re ported in Olmedo, ~ 50 km NW. On
29 July, ash-free steam plumes rose from the crater and
drifted NW, and a sul fur smell was noted near the vol cano.
A lava flow di rected S from the cal dera halted but the lo ca -
tion of the flow front was ambiguous in the reporting.

Ac cord ing to the IG, seis mic ity from Reventador de -
creased dur ing 30-31 July, and re mained low there af ter. A
lava flow within the cal dera was ob served. On 31 July,

steam-and-gas plumes with a low ash con tent were de tected 
on sat el lite im ag ery and drifted W and SW. On 1 Au gust,
steam-and-gas plumes were emit ted and a lava flow in the
cal dera was noted. Dif fuse ash emis sions were noted on 2
Au gust. On 3 Au gust, IG sci en tists ob served the lava flow
in the cal dera and es ti mated that it ad vanced at a rate of 100 
m per day. They also heard sporadic roaring noises.

On 2 Au gust, the Wash ing ton Vol ca nic Ash Ad vi sory
Cen ter (VAAC) be gan to ad vise that light ash and gas was
be ing emit ted. An oc ca sional hotspot was ob served on 3
Au gust. By 4 Au gust, the VAAC re ported that emis sions
had ceased and seis mic ity was decreasing.

Ac cord ing to the IG, dur ing 5-8 Au gust, gas-and-steam
plumes were noted. By 7 Au gust the lava flow had ceased.
On 8 Au gust, in can des cence from the crater was ob served
at night. There were no fur ther re ports through 1 Oc to ber.

Dur ing July-Au gust 2008 the gov ern ment did not be -
lieve the risk to hu man health was suf fi cient to in crease the
alert sta tus or evac u ate the res i dents. How ever, of fi cials ac -
ti vated some emer gency re sponses in nearby towns.

Geo logic Sum mary. Reventador is the most fre quently
ac tive of a chain of Ec ua dor ian vol ca noes in the Cor dil lera
Real, well E of the prin ci pal vol ca nic axis. The for ested,
dom i nantly andesitic Volcán El Reventador stratovolcano
rises to 3,562 m above the jun gles of the west ern Am a zon
ba sin. A 4-km-wide cal dera widely breached to the E was
formed by ed i fice col lapse and is par tially filled by a
young, unvegetated stratovolcano that rises about 1,300 m
above the cal dera floor to a height com pa ra ble to the cal -
dera rim. Reventador has been the source of nu mer ous lava
flows as well as ex plo sive erup tions that were vis i ble from
Quito in his tor i cal time. Fre quent lahars in this re gion of
heavy rain fall have con structed a de bris plain on the east ern 
floor of the cal dera. The larg est his tor i cal erup tion at
Reventador took place in 2002, pro duc ing a 17-km-high
erup tion col umn, pyroclastic flows that trav eled up to 8 km, 
and lava flows from summit and flank vents.

In for ma tion Con tacts: P. Ramón, Escuela Politécnica
Nacional, Casilla 17-01-2759, Quito, Ec ua dor (Email:
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Fig ure 8. Map of Ecuador show ing Reventador and se lected other
vol ca noes. Courtesy of USGS.



pramon@igepn.edu.ec, URL: http://www.igepn.edu.ec);
Wash ing ton Vol ca nic Ash Ad vi sory Cen ter, 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/).

Llaima

Cen tral Chile
38.692°S, 71.729°W; sum mit elev. 3,125 m

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

Our pre vi ous re port on Llaima (BGVN 33:06) de scribed 
erup tions, tremor, and ash plumes be tween Jan u ary-April
2008. This re port dis cusses ac tiv ity dur ing June-Sep tem ber
2008, in clud ing a new erup tion be gin ning 1 July. No re -
ports of ac tiv ity were re ceived during May 2008.

Dur  ing 1-20 June 2008,  the South ern  An des
Volcanological Ob ser va tory of the Chile Na tional Ser vice
of Ge ol ogy and Min ing (OVDAS-SERNAGEOMIN) re -
ported that spo radic gas-and-ash plumes were ob served.
More fre quent and con tin u ous gas emis sions rose from the
nested cone in the main crater, and steam plumes rose from
the W flank to ward the end of this time period.

Dur ing 13-16 June, seis mic ity in creased. The Na tional
Bu reau of Emer gency of the Chile Min is try of In te rior
(ONEMI) re ported that, dur ing an over flight on 26 June,
blu ish gas and ash rose from the top of an ac tive pyroclastic 
cone and the NE flank no lon ger was cov ered with snow.

July 2008 was char ac ter ized by sev eral ep i sodic seis mic 
events, fol lowed by pe ri ods of rel a tive quiet. On 1 July, a
lava flow on the W flank prompted au thor i ties to evac u ate
about 20-30 peo ple and warn oth ers that ad di tional evac u a -
tions might be nec es sary. The vol cano alert level was raised 
to Yel low (the mid dle level on a 3-level color sys tem). A
lava flow, de scribed as in can des cent, de scended 800-1000
m along the W flank of the crater, rais ing con cern for lahars 
in the Calbuca River (figure 9).

Dur ing the first week of July, gas-and-ash plumes were
emit ted from the sum mit, and the main crater emit ted va por
plumes and blu ish gas. Fine ashfall was re ported in ar eas
nearby, and lahars were gen er ated. On 2 July, an ex plo sion
from the sum mit ejected ma te rial to an al ti tude of 1 km
which landed on the SW flank and up to 3.5 km away on
the SE flank. OVDAS-SERNAGEOMIN ob served in can -
des cence from the 1-km-long lava flow on the W flank. An
over flight re vealed cooled blocks at the end of the lava flow 
and a sec ond lava flow (on the SW flank) about 150 m S of
the first.  The lava flows is sued from the base of a
pyroclastic cone in the main crater. On 3 July, an other over -
flight re vealed that the lava flow on the W flank had ad -
vanced and gen er ated a small lahar where lava melted ice
on the  vol cano f lanks  ( f ig  ure  10) .  On 4 July,
OVDAS-SERNAGEOMIN char ac ter ized the erup tive style 
as weakly strombolian. A small ex plo sion from the
pyroclastic cone in the main crater pro duced an ash plume
that rose 250-400 m and drifted 50 km SE. Dur ing 4-5 July, 
ob serv ers re ported spo radic ex plo sions and in can des cence
at the sum mit. On 6 July seismicity decreased to low levels.

By 7 July the lava emis sion rate had de creased. At that
time, the lava flow on the W flank was about 1.6 km long
and the flow on the SW flank was about 2 km long. A new

erup tive phase oc curred on 10 July (fig ure 11) when a vig -
or  ous Strombolian erup tion ejected in  can des cent
pyroclastic ma te rial from two vents in the main crater to
heights of 500 m above the sum mit, throw ing bombs to the
E, NE, and S. Strong ac tiv ity con tin ued for al most three
hours be fore de creas ing. Me dium to coarse ash (up to 1.5
mm in di am e ter) fell in Melipeuco, and lava flows moved
to ward the W and S flanks. Poor weather pre vented ob ser -
va tions during the next days.

On 14 July an other ep i sode of in creased seis mic ity ac -
com pa nied an ash plume that rose to an al ti tude of 5.6 km.
Very in tense or ange and red in can des cence was seen near
the sum mit and at the base of the W flank through breaks in
the cloud cover. Later that day, a vig or ous strombolian
erup tion ejected in can des cent pyroclastic ma te rial from the
N crater within the main crater to heights of 500 m above
the sum mit. Seis mic ity and the in ten sity of the ex plo sions
de creased later that day. On 15 July, dif fuse ash emis sions
rose to an al ti tude of 3.4 km. Ash and tephra covered areas
of the SSE flank.
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Fig ure 9. From the far SW of the main crater of Llaima a thin stream of
lava em a nated at a low emis sion rate on 1 July 2008. At the same time,
em a na tions of con tin u ous vol ca nic gases and wa ter va por came from a
pyroclastic cone lo cated in the main crater at the top. Cour tesy of
OVDAS-SERNAGEOMIN.

Fig ure 10. A lahar gen er ated from a Llaima lava-flow front that caused ice
melt ing. The lahar ex panded into sev eral arms at the front of the wash on
the plains of the W flank at an elevation of 1,800 m. Cour tesy of
OVDAS-SERNAGEOMIN.



Seis mic ity de creased dur ing 16-18 July 2008, but in -
creased again on 19 July. Ash-and-gas plumes rose to an al -
ti tude of 3.3 km and drifted SE. The emis sions be came
more in tense and fre quent. An ex plo sion ex pelled one ash
plume to an al ti tude of 4.1 km. Ash and tephra fell on the
SE flank and in ar eas near the vol cano, and con stant ex plo -
sions ejected in can des cent ma te rial 500 m above the sum -
mit. Steam plumes and lava flows were also ob served.
Cloud cover pre vented ob ser va tions dur ing 22-23 July.

An other erup tive ep i sode oc curred dur ing 26-27 July
for a pe riod of 11.5 hours. Dur ing that time, Strombolian
ac tiv ity in ten si fied and ejected ma te rial 500-800 m above
the crater. Rhyth mic ex plo sions ejected spat ter 1 km above
the sum mit and up to 2 km E. Area res i dents heard “det o na -
tions” from the di rec tion of the vol cano. Ob serv ers noted
gas-and-ash plumes, steam plumes, and a blu ish gas emis -
sion. One plume rose to an al ti tude of 10 km. Lava flows
emit ted at a high rate de scended the W and S flanks, pro -
duc ing steam plumes upon con tact with ice. This ac tiv ity
prompted SERNAGEOMIN to raise the alert level to Red.

Dur ing 28 and 29 July, the vol cano was calm, al though
fumarolic ac tiv ity and sul fur di ox ide plumes were ob -
served. On 31 July, fumarolic ac tiv ity from the crater was
re ported in mul ti ple ar eas around the vol cano. Sci en tists
from OVDAS-SERNAGEOMIN ob served fumarolic ac tiv -
ity from the edges of the nested cones in Llaima’s main
crater dur ing over flights on 29 July. Sul fur di ox ide (SO2)
plumes rose from an area in the E crater. Tephra de pos its
cov ered parts of the SE flank. Cooled lava flows emit ted on 
26 and 27 July were noted on the W flank. On 31 July,
fumarolic ac tiv ity from the crater was re ported in mul ti ple
ar eas around the vol cano. Cloudy con di tions pre vented vi -
sual ob ser va tions dur ing 1-2 Au gust. On 2 Au gust, as a re -
sult of de creased seis mic ac tiv ity, SERNAGEOMIN
reduced the volcano alert level to Yellow.

OVDAS-SERNAGEOMIN re ported dur ing 8-11 Au -
gust that fumarolic ac tiv ity from the snow-free pyroclastic
cones in Llaima’s main crater was vis i ble dur ing pe ri ods of
clear weather. Plumes drifted E. A 2-km-long strip on the
NE flank was also black in color (snow-free) due to el e -
vated tem per a tures. On 13 Au gust, gas-and-ash plumes
rose to an al ti tude of 3.3 km and drifted E. Later that day,
crater in can des cence ac com pa nied the ash emissions.

Steam plumes from the pyroclastic cones in Llaima’s
main crater were vis i ble dur ing pe ri ods of clear weather on
16 Au gust. Evap o ra tion plumes rose from the W flank
where lava flows were ac tive in both Feb ru ary and July
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Fig ure 11. The erup tive phase of Llaima of 10 July 2008 as seen from El
Manzano (SW). A strong ex plo sion oc curred 0555 hr, and three lava flows 
were ob served. Cour tesy of Vic tor Hazeldine.

Fig ure 12. Gas emis sions, mainly wa ter va por, rose from the crat ers at
Llaima dur ing 5-7 Sep tem ber 2008. Cour tesy of OVDAS-
SERNAGEOMIN.

Fig ure 13. An ae rial pho to graph on 12 Sep tem ber 2008 showed the two
nested crat ers within Llaima’s main crater. Weak emis sions of wa ter va por 
and gases em a nated from the outer edges of the crat ers. Cour tesy of
OVDAS-SERNAGEOMIN.

Date Time (UTC)  Pix els Sat el lite

01 Jul 2008 0625 1 Aqua

02 Jul 2008 0355 3 Terra

02 Jul 2008 0530 2 Aqua

02 Jul 2008 1455 2 Terra

03 Jul 2008 0435 3 Terra

03 Jul 2008 0615 3 Aqua

03 Jul 2008 1540 2 Terra

03 Jul 2008 1815 1 Aqua

04 Jul 2008 0340 2 Terra

19 Jul 2008 1815 1 Aqua

27 Jul 2008 0345 3 Terra

Ta ble 1. Ther mal anom a lies mea sured at Llaima dur ing July 2008. No
anom a lies were mea sured by the MODIS/MODVOLC sat el lite ther mal
alert sys tem dur ing June 2008 or from 28 July-1 Oc to ber 2008. This ta ble
is a con tin u a tion of the ta bles from BGVN 33:01 and 33:06. Cour tesy of
HIGP Ther mal Alerts Sys tem.



2008. On 17 Au gust, spo radic gas-and-ash emis sions were
ob served. Cloud cover pre vented ob ser va tions dur ing
18-20 Au gust. On 21 Au gust, three ex plo sions pro duced
ash plumes that rose to an al ti tude of 3.6 km and drifted E.
Gas and steam was emit ted be tween ex plo sions, and re sul -
tant plumes rose to an al ti tude of 3.4 km and drifted 9 km E. 
Dur ing an over flight, sci en tists ob served steam-and-gas
plumes ris ing from a small crater in the N sec tor of the main 
crater. A larger crater, about 100 m in di am e ter, in the cen -
tral sec tor emit ted ash. The ash plumes rose to an al ti tude of 
3.4 km and drifted E. A thin layer of ash blan keted the E
flank. Ash-and-gas plumes from the main crater drifted W
on 22 Au gust. On 23 Au gust, ob serv ers re ported that in can -
des cent ma te rial was ejected less than 1 km above the
crater. The next day, an ash plume drifted about 1.5 km
SSE. Ash blanketed some areas of the flanks.

Ex plo sions were heard dur ing 25-28 Au gust. On 28 Au -
gust, seis mom e ter re cords in di cated that gas-and-ash
plumes were pos si bly emit ted from the pyroclastic cones in
the main crater. Clouds pre vented vi sual ob ser va tions of
Llaima dur ing 29 Au gust-2 Sep tem ber. On 3 Sep tem ber,
fumarolic plumes that orig i nated from three points on the
pyroclastic cones in the main crater were ob served to drift
N. An ex plo sion pro duced an ash plume that also drifted N;
ash de pos its on the N flank sug gested pre vi ous emis sions.
On 4 Sep tem ber gas plumes from the main crater drifted W. 
Gas-and-steam plumes were emit ted during 5-7 September
(figure 12).

On 10 Sep tem ber 2008 the vol cano alert level for
Llaima was low ered to Green due to de creased seis mic ity
and no ma jor emis sions. Dur ing an over flight on 12 Sep -
tem ber, OVDAS-SERNAGEOMIN sci en tists ob served dif -
fuse gas-and-steam plumes emit ted from the ex ter nal edges
of the nested crat ers in the main crater (fig ure 13). Dur ing
13-22 Sep tem ber, ob serv ers in Melipeuco (about 17 km
SSE) re ported spo radic gas-and-steam plumes com ing from 
the main crater. Dur ing an over flight on 21 Sep tem ber,
steam emis sions were noted from the NE and W flanks.

Ther mal Anom a lies. Ther mal anom a lies at Llaima
were mea sured by sat el lite-based MODIS/MODVOLC in -
stru ments and al go rithm (ta ble 1). Anom a lies were not ob -
served dur ing the 10 July or 14 July seis mic events, per haps 
be cause of poor weather conditions.

Sum mary of 2007-08 erup tive cy cle. In Sep tem ber
2008, OVDAS-SERNAGEOMIN is sued a syn the sis of the
2007-08 erup tive cy cle. The cy cle, be gin ning 26 May 2007, 
con sisted of eight erup tive phases (ta ble 2). Seis mic en ergy
was high in phases 5 and 7, but low in phases 6 and 8 (fig -
ure 14). Seis mic pulses in phase 7 (fig ure 15) cor re sponded
with lava emis sions.
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Erup tive Phase Date Range Brief sum mary of Llaima’s be hav ior

Phase 1 26 May 2007-31 Dec 2007 Char ac ter ized by the start of seis mic and vi sual anom a lies (BGVN 33:01).

Phase 2 01 Jan 2008-02 Jan 2008 Be gan with a sud den strombolian erup tion in the main crater and events that cul mi nated af ter ~12 hours
of in tense ac tiv ity (BGVN 33:01 and 33:06).

Phase 3 02 Jan 2008-21 Jan 2008 Con sisted of ex plo sions, ash emis sions and pyroclastic flows (BGVN 33:01 and 33:06).

Phase 4 21 Jan 2008-02 Feb 2008 In cluded mod er ate re ac ti va tion of the strombolian phase with for ma tion of a small lava lake in the main
crater, growth of the in ter nal cone, and for ma tion of sev eral erup tive cen ters (BGVN 33:01 and 33:06).

Phase 5 02 Feb 2008-13 Feb 2008 Char ac ter ized by a calm lava emis sion and some small ex plo sions within the in ter nal pyroclastic cone
(BGVN 33:01 and 33:06).

Phase 6 13 Feb 2008-01 Jul 2008 Saw no tice able change in the ac tiv ity of the vol cano, char ac ter ized by the lack of sig nif i cant seis mic
ac tiv ity and emis sions (BGVN 33:06).

Phase 7 01 Jul 2008-27 Jul 2008 In cluded the fol low ing five erup tive ep i sodes (fig ure 15) with brief pe ri ods of calm (weak emis sions of
ash and/or gases): 1) 1-7 July, emis sions and small lahars, 2) 10 July, strombolian erup tion and lava
emis sion, 3) 14 July, strombolian erup tion and lava emis sion,  4) 19 July, strombolian erup tion and lava
emis sion, and 5) 26 July, a vig or ous strombolian erup tion with a high rate of lava emis sion.

Phase 8 27 Jul 2008-10 Sep 2008 Char ac ter ized by spo radic weak ash ejec tion,  pyroclastic cones nested in the main crater con tin ued to
give off weak gas emis sions.  Seis mic en ergy lev els as of Au gust 2008 re mained low.

Table 2. Llaima erup tive phases 1-8 and their date ranges as de fined by OVDAS-SERNAGEOMIN.  The ta ble highly com presses the phases pre vi ously
de scribed in the Bul le tin and pres ents more de tails for the phases 7 and 8. Cour tesy of OVDAS-SERNAGEOMIN.

Fig ure 14. Seis mic en ergy in units of RSAM re leased by Llaima dur ing 31
Jan u ary-12 Sep tem ber 2008. Down ward fac ing ar rows in di cate ep i sodes
with lava emis sion; hor i zon tal lined ar rows in di cate the du ra tion of four
erup tive phases (5-8). [Note: RSAM (Real-time Seis mic-Am pli tude
Mea sure ment) sums up the sig nals from all seis mic events dur ing
10-min ute in ter vals to pro vide a sim pli fied but very use ful mea sure of the
over all level of seis mic ac tiv ity for mean ing ful com mu ni ca tion to the
pub l ic  (Ewert  and oth  ers ,  1993)] .  Cour  tesy of
OVDAS-SERNAGEOMIN.

Fig ure 15. Sum mary of the re leased seis mic en ergy in units of RSAM
dur ing the five erup tive ep i sodes of Phase 7 of Llaima in July 2008.
Cour tesy of OVDAS-SERNAGEOMIN.



Ref er ence. Ewert, J.W., Murray, T.L., Lock hart, A.B.,
and Miller, C.D., 1993, Pre vent ing Vol ca nic Ca tas tro phe:
The U.S. In ter na tional Vol cano Di sas ter As sis tance Pro -
gram: Earth quakes and Vol ca noes, v. 24, no.6.

Geo logic Sum mary. Llaima, one of Chile’s larg est and
most ac tive vol ca noes, con tains two main his tor i cally ac -
tive crat ers, one at the sum mit and the other, Pichillaima, to
the SE. The mas sive 3,125-m-high, dom i nantly ba -
saltic-to-andesitic stratovolcano has a vol ume of 400 cu
km. A Ho lo cene ed i fice built pri mar ily of ac cu mu lated lava 
flows was con structed over an 8-km-wide cal dera that
formed about 13,200 years ago, fol low ing the erup tion of
the 24 cubic km Curacautín Ignimbrite. More than 40 sco ria 
cones dot the vol cano’s flanks. Fol low ing the end of an ex -
plo sive stage about 7,200 years ago, con struc tion of the
pres ent ed i fice be gan, char ac ter ized by strombolian, ha wai -
ian, and in fre quent subplinian erup tions. Fre quent mod er ate 
ex plo sive erup tions with oc ca sional lava flows have been
recorded since the 17th century.

In for ma tion Con tacts: OVDAS-SERNAGEOMIN
(Observatorio Volcanológico de los An des del Sur-Servico
Nacional de Geologia y Mineria; South ern An des
Volcanological Ob ser va tory-Na tional Ge ol ogy and Min ing 
Ser vice), Avda Sta María No. 0104, San ti ago, Chile (Email: 
oirs@sernageomin.cl, URL: http://www2.sernageomin.cl/
ovdas/) ;  NASA Earth  Ob ser va tory  (URL: ht tp : / /
earthobservatory.nasa.gov/); Hawai’i In sti tute of Geo phys -
ics and Plan e tol ogy (HIGP) Ther mal Alerts Sys tem, School 
of Ocean and Earth Sci ence and Tech nol ogy (SOEST),
Univ. of Hawai’i, 2525 Cor rea Road, Ho no lulu, HI 96822,
USA (URL: http://hotspot.higp.ha waii.edu/); Oficina
Nacional de Emergencia (ONEMI), Ministerio del In te rior,
Chile (URL: http://www.onemi.cl/).

Egon

Lesser Sunda Is lands, In do ne sia
8.67°S, 122.45°E; sum mit elev. 1,703 m

The Cen ter of Vol ca nol ogy and Geo log i cal Haz ard Mit -
i ga tion (CVGHM) in di cated that af ter the 28 Jan u ary 2004
erup tion of Egon, phreatic erup tions of ten oc curred with out 
pre ced ing in creases in seis mic ity. Erup tions re ported dur -
ing July, Au gust, and Sep tem ber 2004, and dur ing Feb ru ary 
2005 oc ca sion ally re sulted in evac u a tions.

Dur ing 4-14 April 2008 vi sual ob ser va tions showed
daily white plumes rising to an al ti tude of 1.8 km. This ac -
tiv ity was con sid ered to be nor mal. A peak in seis mic ity
was reached dur ing 6-7 April but then de clined sig nif i -
cantly through 15 April. On 15 April a phreatic ex plo sion
pro duced an ash plume that rose to an al ti tude of 5.7 km
and drifted ~ 25 km W, reach ing Maumere City, the cap i tal
of Flores. The emis sions were ac com pa nied by thun der ous
noise. A team of emer gency per son nel in the clos est vil lage
to the ex plo sion re ported that about 600 people evacuated
from three villages. No fatalities were reported.

Dur ing 15 April to 10 May, earth quakes de clined in
num ber. The al ti tudes of “erup tion plumes” be came smaller 
dur ing the later half of April: on 20, 24, and 28 April,
plumes rose to al ti tudes of 3.7 km, 2.6 km, and 1.8 km, re -
spec tively, al though the char ac ter of the plumes was not de -

scribed. Dur ing 27 April-13 May in stru ments mea sur ing
de for ma tion in di cated a re turn to back ground rates. Dif fuse 
white plumes rose above the sum mit on 12 May. Com mu ni -
ties on the W flank within 1 km of the peak re mained on
high alert due to the pres ence of gas ses and the pos si bil ity
of future phreatic eruptions.

A search of the MODVOLC website found there were
no ther mal alerts for Egon dur ing this re port’s time frame.

Geo logic Summary. Gunung Egon vol cano sits astride
the nar row waist of east ern Flores Is land. The bar ren,
sparsely veg e tated sum mit re gion has a 350-m-wide,
200-m-deep crater that some times con tains a lake. Other
small crater lakes oc cur on the flanks of the 1703-m-high
vol cano. A lava dome forms the south ern 1671-m-high
sum mit. Sol fa ta ric ac tiv ity oc curs on the crater wall and rim 
and on the up per south ern flank. Re ports of his tor i cal erup -
tive ac tiv ity prior to ex plo sive erup tions in 2004 were in -
con clu sive. A col umn of “smoke” was of ten ob served
above the sum mit dur ing 1888-1891 and in 1892. Strong
“smoke” emis sion in 1907 re ported by Sap per (1917) was
con sid ered by the Cat a log of Ac tive Vol ca noes of the
World (Neumann van Padang, 1951) to be an his tor i cal
erup tion, but Kemmerling (1929) noted that this was likely
con fused with an erup tion on the same date and time from
Lewotobi Lakilaki volcano.

In for ma tion Con tacts: Cen ter of Vol ca nol ogy and
Geo log i cal Haz ard Mit i ga tion, Saut Simatupang, 57,
Bandung 40122, In do ne sia (URL: http://por tal.vsi.esdm.go.
id/joomla/); Hawai’i In sti tute of Geo phys ics and Plan e tol -
ogy (HIGP) Ther mal Alerts Sys tem, School of Ocean and
Earth Sci ence and Tech nol ogy (SOEST), Uni ver sity of
Hawai’i, 2525 Cor rea Road, Ho no lulu, HI 96822, USA
(URL: http://hotspot.higp.ha waii.edu/).

Dukono

Halmahera, In do ne sia
1.68°N, 127.88°E; sum mit elev. 1,335 m

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

Ther mal anom a lies at Dukono were re ported on nine
days be tween 10 Au gust and 27 Oc to ber 2007 and an ash
plume oc curred in June 2007 (BGVN 32:10). This re port
dis cusses ac tiv ity from late No vem ber 2007 through early
Oc to ber 2008.

MODIS-MODVOLC ther mal alerts were re corded on
12 December 2007 and 31 Jan u ary 2008. Between 31
March and 24 April 2008 the Cen ter of Vol ca nol ogy and
Geo log i cal Haz ard Mit i ga tion (CVGHM) re ported in can -
des cence at the sum mit. On 25 April, in can des cent ma te rial
was ejected 25 m above the sum mit. Seis mic ity in creased
during 30 April-2 May.

On 25 May, an ash plume rose to an al ti tude of 1.4-2.1
km and was ac com pa nied by thun der ous and boom ing
sounds. An ash plume on 29 May rose to an al ti tude of 2.3
km and again was ac com pa nied by thun der ous and boom -
ing sounds. The Alert Level was raised to 3 (on a scale of
1-4). Res i dents and vis i tors were not per mit ted within 3 km
of the sum mit. Sat el lite im ag ery de tected hotspots through
26 May 2008 (ta ble 3).

Ac cord ing to the CVGHM, dur ing 30 May-12 June,
seis mic ity de creased and white plumes were ob served at al -
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ti tudes of 1.4-1.8 km when clouds did not in hibit ob ser va -
tions. Be cause of de creased seis mic ac tiv ity, on 13 June the
Alert Level was de creased to 2. Res i dents and vis i tors were
not per mit ted within 2 km of the summit.

No fur ther re ports were is sued by CVGHM through 6
Oc to ber 2008. How ever, the Dar win Vol ca nic Ash Ad vi -
sory Cen tre re ported that sat el lite im ag ery had de tected ash
plumes dur ing 25 July-6 October (ta ble 4).

Geo logic Sum mary. Re ports from this re mote vol cano
in north ern most Halmahera are rare, but Dukono has been
one of In do ne sia’s most ac tive vol ca noes. More-or-less
con tin u ous ex plo sive erup tions, some times ac com pa nied
by lava flows, oc curred from 1933 un til at least the
mid-1990s, when rou tine ob ser va tions were cur tailed. Dur -
ing a ma jor erup tion in 1550, a lava flow filled in the strait
be tween Halmahera and the north-flank cone of Gunung
Mamuya. Dukono is a com plex vol cano pre sent ing a broad, 
low pro file with mul ti ple sum mit peaks and over lap ping
crat ers. Malupang Wariang, 1 km SW of Dukono’s sum mit
crater com plex, con tains a 700 x 570 m crater that has also
been active during historical time.

In for ma tion Con tacts: Dar win Vol ca nic Ash Ad vi sory
Cen tre (VAAC), Bu reau of Me te o rol ogy, North ern Ter ri -
tory Re gional Of fice, PO Box 40050, Ca sua rina, NT 0811,
Aus tra lia (URL: http://www.bom.gov.au/info/vaac/); Cen -
ter 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 (URL: http://por tal.vsi.esdm.go.id/joomla/); Hawai’i In -
sti tute of Geo phys ics and Plan e tol ogy (HIGP) Ther mal
Alerts Sys tem, School of Ocean and Earth Sci ence and
Tech nol ogy (SOEST), Uni ver sity of Hawai’i, 2525 Cor rea

Road, Ho no lulu, HI 96822, USA (http://hotspot.higp.
hawaii.edu/).

Asama

Hon shu, Ja pan
36.403°N, 138.526°E; sum mit elev. 2,568 m

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

Our last re port on Asama (BVGN 30:02) dis cussed an
erup tion on 14 No vem ber 2004. Seis mic ity on 8 Au gust
2008 prompted JMA (Ja pan Me te o ro log i cal Agency) to
raise the alert level from 1 to 2. Three small erup tions fol -
lowed in the next few days.

On 10 Au gust, Asama erupted at 0237 and emitted an
ash cloud that rose ~ 400 m above the crater and drifted SE.
A sec ond erup tion oc curred on 11 Au gust. An ash plume
rose ~ 200 m above the crater rim and drifted S. The To kyo
Vol ca nic Ash Ad vi sory Center re ported that the 10 and 11
Au gust erup tion plumes ex tended to an al ti tude of 3 km and 
drifted SE and S, re spec tively.

On 12 Au gust, sci en tists from ERI climbed to the sum -
mit and col lected ash sam ples at the SW rim of the crater.
The thick ness was less than 5 cm. Un der the mi cro scope the 
ash con tains about 10% black or dark brown glass.

The third erup tion oc curred on 14 Au gust at 0759; the
ash plume rose to ~ 400 m above the crater rim. The To kyo
VAAC again re ported that plumes ex tended to an al ti tude
of 3 km and drifted S.

Ac cord ing to Keisuke Kanda, an of fi cial ob server in a
hut ~ 2 km from the sum mit, no ex plo sive sounds were
heard there dur ing the three erup tions. The hut is main -
tained by Komoro City for hik ers. Kanda, a city worker,
stays at the hut al most 365 days a year.

A red glow on the sum mit crater was oc ca sion ally ob -
served by web-cam eras dur ing the night. These events did
not trig ger MODVOLC ther mal alerts.

Geo logic Sum mary. Asama, Hon shu’s most ac tive vol -
cano, over looks the re sort town of Karuizawa, 140 km NW
of To kyo. The vol cano is lo cated at the junc tion of the
Izu-Marianas and NE Ja pan vol ca nic arcs. The mod ern
cone of Maekake-yama forms the sum mit of the vol cano
and is sit u ated east of the horse shoe-shaped rem nant of an
older andesitic vol cano, Kurofu-yama, which was de -
stroyed by a late-Pleis to cene land slide about 20,000 years
be fore pres ent (BP). Growth of a dacitic shield vol cano was 
ac com pa nied by pumiceous pyroclastic flows, the larg est of 
which oc curred about 14,000-11,000 years BP, and by
growth of the Ko-Asama-yama lava dome on the east flank. 
Maekake-yama, capped by the Kama-yama pyroclastic
cone that forms the pres ent sum mit of the vol cano, is prob a -
bly only a few thou sand years old and has an his tor i cal re -
cord dat ing back at  least  to  the  11th cen tury AD.
Maekake-yama has had sev eral ma jor plinian erup tions, the 
last two of which oc curred in 1108 (Asama’s largest
Holocene eruption) and 1783 AD.

In for ma tion Con tacts: Ja pan Me te o ro log i cal Agency
(JMA), Otemachi, 1-3-4, Chiyoda-ku To kyo 100-8122, JA -
PAN (URL: www.jma.go.jp/ ); Vol cano Re search Cen ter,
Earth quake Re search In sti tute (ERI), Uni ver sity of To kyo,
Yayoi 1-1-1, Bunkyo-ku, To kyo 113, Ja pan (URL: http://
www.eri.u-to kyo.ac.jp/top ics/ASAMA2004/index-e.html).

10    Asama Smithsonian Institution — Bulletin of the Global

Date (UTC) Plume Al ti tude Plume Di rec tion

25-27 Jul 2008 3 km W

19 Aug 2008 2.4 km W

24 Aug 2008 2.7 km NW

26 Aug 2008 1.5 km W, WNW

02 Sep 2008 Low-level
(not spec i fied)

WNW

10 Sep 2008 — SW

11 Sep 2008 1.5 km NW

12 Sep 2008 1.5 km NW

23 Sep 2008 1.8 km NE

24 Sep 2008 1.8 km NE

Ta ble 4. Ash plumes re ported from Dukono dur ing 25 July-6 Oc to ber
2008 (UTC). Data from the Dar win Vol ca nic Ash Ad vi sory Cen tre.

Date Time (UTC) Pix els Sat el lite

12 Dec 2007 1710 1 Aqua

31 Jan 2008 1700 1 Aqua

06 Apr 2008 1645 1 Aqua

17 Apr 2008 1330 1 Terra

06 May 2008 1700 1 Aqua

26 May 2008 1340 1 Terra

26 May 2008 1635 2 Aqua

Ta ble 3. Ther mal anom a lies at Dukono based on MODIS-MODVOLC
im ag ing be tween 27 No vem ber and 6 Oc to ber 2008 (con tin ued from the
lists in BGVN 32:03 and 32:10). Cour tesy of Hawai’i In sti tute of
Geo phys ics and Plan e tol ogy (HIGP) Ther mal Alerts Sys tem.



Chikurachki

Kuril Is lands, Rus sia
50.20°N, 155.27°E; sum mit elev. 1,816 m

The pre vi ous erup tion at Chikurachki (fig ure 16) be gan
in March 2007 (BGVN 32:05) and ended in No vem ber 2007 
(BGVN 33:03). Ac cord ing to the To kyo VAAC, based on
ob ser va tions of sat el lite im ag ery, erup tive ac tiv ity re sumed
on 29 July 2008. KVERT re ported that an ash plume rose to 
an al ti tude of 6.1 km and drifted more than 30 km WSW;
during 30-31 July ash plumes drifted S.

Seis mic ity was im per fectly known be cause Chikurachki 
is not mon i tored with a ded i cated seis mom e ter. One
telemetered seis mic sta tion re sides on Alaid vol cano, 58 km 
NNW (figure 17).

Erup tive ac tiv ity con tin ued dur ing 1-8 Au gust (fig ure
18); ash plumes drifted more than 60 km SE, W, and N.
Dur ing 1-3 Au gust the plume rose to an al ti tude of 2.7 km.
There were no con firmed ash erup tions af ter 8 Au gust. Geo logic Sum mary. 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 ba saltic-to-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. Fre quent ba saltic plinian erup tions have oc -
curred from Chikurachki dur ing the Ho lo cene. 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.

In for ma tion Con tacts: Kamchatka Vol ca nic Erup tions
Re sponse Team (KVERT), In sti tute of Vol ca nol ogy and
Seis mol ogy (IVS), Far East Di vi sion, Rus sian Acad emy of
Sci ences, Piip Ave. 9, Petropavlovsk-Kamchatskii 683006,
Rus sia (Email: kvert@kscnet.ru, URL: http://www.kscnet.
ru/ivs/); Dmitriy Melnikov, KVERT, Rus sia; To kyo Vol ca -
nic Ash Ad vi sory Cen ter (VAAC), To kyo, Ja pan (URL:
http://www.jma.go.jp/jma/jma-eng/jma-cen ter/vaac/
vaac%20operation.htm); Anatoliy Gruzevich, Rus sian Fed -
eral Re search In sti tute of Fish er ies and Ocean og ra phy
(VNIRO),Fed eral State Unirtary En ter prise, 17, V.
Krasnoselskaya Str., Mos cow, 107140, Rus sia (Email:
vniro@vniro.ru; URL: http://www.vniro.ru/en/).

Shishaldin

Aleu tian Is lands, USA
54.756°N, 163.97°W; sum mit elev. 2,857 m

Pre vi ously re ported ac tiv ity at Shishaldin in cluded the
on set of tremor and some un usual earth quakes. For at least
one day in July 2004 small ash plumes rose above the sum -
mit (BGVN 29:06).
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Fig ure 17. Map show ing seis mic sta tions in Kuril is lands used to mon i tor
Chikurachki. The terms Severo and Yuzhno mean “North” and “South.”
re spec tively. Com piled from mul ti ple sources by Bul le tin ed i tors.

Fig ure 16. Dig i tal model of the re lief of Chikurachki cre ated from a
LAND SAT 7 (sat el lite) im age. View is to ward the SW. Cre ated by D.V.
Melnikov.

Fig ure 18. Ex plo sive erup tion of Chikurachki show ing an ash plume
ex tend ing SE on 2 Au gust 2008. Photo by A. Gruzevich (Rus sian Fed eral
Re search In sti tute of Fish er ies and Ocean og ra phy).



In 2008, only one in stance of an ash plume was re -
ported. Ac cord ing to the An chor age VAAC a pi lot re ported 
a small ash plume at an al ti tude of 3 km on 12 Feb ru ary.
The ash plume was not con firmed by sat el lite im ag ery or
ground ob ser va tions. AVO did not re port any un usual ac -
tiv ity dur ing this time. Shishaldin typ i cally emits a rel a -
tively steady steam plume, as seen on 2 Sep tem ber 2008
(fig ure 19).

In for ma tion Con tact: 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: ht tp : / /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., Suite 200, Fair banks, AK 99709, USA
(Email: cnye@giseis.alaska.edu); An chor age Vol ca nic Ash
Ad vi sory Cen ter (VAAC), Alaska Avi a tion Weather Unit,
NWS NOAA US Dept of Com merce, 6930 Sand Lake
Road, An chor age, AK 99502-1845, USA (URL: http://
www.ssd.noaa.gov/).

Ol Doinyo Lengai

Tan za nia, East ern Af rica
2.764°S, 35.914°E; sum mit elev. 2,962 m

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

Several climb ing groups and avi a tors made ob ser va -
tions of the changes at the sum mit of Ol Doinyo Lengai af -
ter the 2007-early 2008 erup tions. The fol low ing re port
pres ents rel e vant com ments from ob serv ers be tween early
April and 1 Sep tem ber 2008. Other observations from May
and June were pre vi ously re ported (BGVN 33:06).

Sev eral ob serv ers made de tailed re ports through
Belton’s website (ta ble 5). We have noted in for ma tion con -
cern ing the vol cano; in for ma tion on climb ing routes and
other ob ser va tions may be found on the website.

Ac tiv ity dur ing 5-8 April 2008. Maarten de Moor ob -
served Ol Doinyo Lengai from 5-8 April 2008 dur ing the
on set of ex plo sive erup tive ac tiv ity af ter an ap prox i -
mately two-week qui es cent pe riod. He made mea sure ments 
of sul fur di ox ide (SO2) flux and an a lyzed the vol a tile chem -
is try of the de pos its. He also has a sam ple suite avail able to
other re search ers.

The 5 April climb along the south ern route was aban -
doned due to un sta ble steep terrain and bad vis i bil ity (with
thick clouds above 2,800 m el e va tion, rain, and equip ment
fail ure). At 1530 the sum mit be came vis i ble, re veal ing
weak and dif fuse pulses of dark ash em a nat ing from the
crater with rhyth mic pe ri od ic ity ev ery 15-60 sec onds. The
height of the ash cloud var ied from barely clear ing the
crater rim to ~ 100 m above it. Ob ser va tions from Engare
Sero (Lake Nat ron Tent Camp and Camp site) at 1630 re -
vealed a stron ger, more con sis tent, and denser ash plume
(though still rel a tively weak) drift ing NW. Dis crete pulses
were still discernable, at in ter vals of 45-120 sec onds. Ex -
plo sive pulses sent ash 150-200 m above the crater rim.
Rain caused ash to be washed out of the plume, mostly
within 1 km of the vent. A strong, con stant ash plume trav -
eled NW with a strong wind, as ob served at 1740. The
plume was light gray and dis tinctly dif fer ent from ear lier

material. The highest ash plume
rose ~ 400 m above the crater rim.

On 6 April clouds ob scured
the morn ing view with a ceil ing at 
~ 2,000 m. By af ter noon, cloud
cover cleared to re veal that erup -
tive ac tiv ity had waned sig nif i -
cant ly,  to  lower  en ergy
“Strombolian” type ac tiv ity (sim i -
lar to that of the early af ter noon of 
5 April) with pulses of dark gray
ash reach ing 150-200 m above the 
crater rim. Pe ri od ic ity of pulses
in creased with time, from ~ 1
pulse/2 min utes at around 1330 to 
1 pulse/10 min utes at around
1530. Ob vi ous ac tiv ity ceased by
night fall. Mini-Dif fer en tial Op ti -
cal Ab sorp tion Spec trom e ter
(DOAS) mea sure ments were con -
ducted to de ter mine if SO2 was
de tect able and if so, to es ti mate
SO2 flux (figure 20).
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Fig ure 19. Shishaldin and a steam plume at sun set taken from a he li cop ter
on 2 Sep tem ber 2008. Im age cour tesy of Cyrus Read and Alaska Vol cano
Ob ser va tory / U.S. Geo log i cal Sur vey.

Dates (2008) Ob server(s) Brief ob ser va tion(s)

03, 14 Jul Ben Wilhelmi (pi lot) (A) no changes; no ac tiv ity or light smok ing of
crater

18 Jul Ben Wilhelmi (pi lot) (A) no changes; white smoke emerg ing from small
area on NE part of for mer crater rim

23, 25 Jul Ben Wilhelmi (pi lot) (A) no changes; no ac tiv ity or light smok ing of
crater

27 Jul Thomas Holden (F) guide wit nessed a “small erup tion” (no de tails)

03 Aug Remi Kahane (via Wilhelmi) (CV) see text

08 Aug Ben Wilhelmi (pi lot) (A) moun tain quiet; un known climb ers on the rim

23 Aug Ben Wilhelmi (pi lot) (A) no ac tiv ity

01 Sep Hervé Loubieres, Françoise Vignes (CV) see text

03 Sep Ben Wilhelmi (A) no plume vis i ble

01 Oct Jens Fissenebert (F) from Lake Nat ron Tented Camp and Camp site
ob served a small erup tion be gin ning at 1345
(de tails not yet re ported)

Ta ble 5. Sum mary of se lected ob ser va tions of Ol Doinyo Lengai from July through Sep tem ber 2008. Con tin ued
from list in BGVN 33:06.  Key: CV=climbed vol cano; A= ae rial ob ser va tions/pho tos from crater over flight; F=
flank: S=sat el lite. Most of list is cour tesy of Fred er ick Belton.



On 7 April, ob serv ers saw no ash plume dur ing their as -
cent,  but de tected an oc ca sional faint sul fur odor.
Mini-DOAS mea sure ments were con ducted about half-way 
up the vol cano, while the vol cano pro duced a faint, ash-free 
gas plume. Eight dis tinct ash lay ers were iden ti fied, de -
scribed, and sam pled ~ 600 m from the crater rim at an el e -
va tion of 2,428 m; the lay ers were sam pled from a
51-cm-deep sec tion through the ash de pos its (fig ure 21).
The thin, up per most light gray ash layer was prob a bly de -
pos ited from the light gray ash plume on 5 April 2008.

At 1130 on 8 April 2008 ac tiv ity was first no ticed along
the road from Lake Nat ron back to Engare Sero. Ash-rich
ex plo sions sent a plume ~ 500 m above the crater rim. Ash
color was light to me dium gray (lighter col ored than ash
from 6 April). Oc ca sional ash clouds rose over the crater

edge and flowed downslope (fig ure 22). Erup tions were
quite con sis tent, with oc ca sional 1-5 min ute lulls. The ash
plume drifted WNW. By 1600 the erup tive ac tiv ity had de -
creased to lon ger lulls and less force ful ex plo sions.
Mini-DOAS mea sure ments were con ducted in the af ter -
noon from the ac cess road to the W ascent route.

Ac tiv ity dur ing 3 Au gust 2008. Ben Wilhelmi pro vided
the fol low ing in for ma tion from Remi Kahane about a climb 
on this day. Severin Polreich and Remi Kahane (of Arusha,
Tanzania), and guides God son (Arusha) and Juma (Maasai
from Lake Nat ron vil lage of fice), went on the old NE route
to the sum mit. They spent 15 min utes at the rim of the
crater at about 1000 and clearly heard strong con stant rum -
bling, but saw no emis sions. Fumaroles were pres ent on the 
ex ter nal rim and there was a strong sulfur odor.
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Fig ure 21. Pho to graph and de scrip tion of eight dis tinct ash lay ers col lected ~ 600 m from the Ol Dointo Lengai crater rim. (Sam ple lo ca tion: 2.75664°S, 35.
90729°E; at 2,428 m el e va tion). Cour tesy of Maarten de Moor.

Fig ure 20. Mini-DOAS scan setup on 6 April 2008 on the W as cent route
to Ol Doinyo Lengai. Cour tesy of Maarten de Moor.

Fig ure 22. Pyroclastic flow with ris ing ash cloud at Ol Doinyo Lengai on 8 
April 2008. Cour tesy of Maarten de Moor.



Ac tiv ity dur ing 1 Sep tem ber 2008. Hervé Loubieres
and Françoise Vignes of Toulouse climbed through the NW 
route with Shiro, their Maasai guide. They re ported that this 
route on ash de pos its was hard and long (7 hours), but with -
out any dif fi cul ties. They reached the crater sum mit at
0700. While climb ing they heard the roar of the vol ca nic
ac tiv ity be fore pass ing through the Pearly Gates. There
were white fumaroles on the ex ter nal rim of the crater, but
with no smell of sul fur. In side the crater on the S rim were
also fumaroles, and on the crater floor there were two ac tive 
vents erupt ing lava, one of them was big ger with a di am e ter 
around 10 m and per ma nently ac tive. They de scended at
0810 by the same route.

Gen eral  Ref  er  ences:  Gilbert ,  C.D. ,  and Wil  -
liams-Jones, A.E., 2008, Vapour trans port of rare earth el e -
ments (REE) in vol ca nic gas: Ev i dence from encrustations
at Oldoinyo Lengai: Jour nal of Vol ca nol ogy and Geo ther -
mal Re search, v. 176, p. 519-528 (doi: 10.1016/j.volgeores.
2008.05.003).

Teague, A.J., Seward, T.M., and Har ri son, D., 2008,
Man tle source for Oldoinyo Lengai carbonatites: Ev i dence
from he lium iso topes in fumarole gases: Jour nal of Vol ca -
nol ogy and Geo ther mal Re search, v. 175, p. 386-390 (doi:
10.1016/j.volgeores.2008.04.001).

Vaughan, R.G., Kervyn, M., Realmuto, V., Abrams, M., 
and Hook, S.J., 2008, Sat el lite mea sure ments of re cent vol -
ca nic ac tiv ity at Oldoinyo Lengai, Tan za nia: Jour nal of
Vol ca nol ogy and Geo ther mal Re search, v. 173, p. 196-206
(doi: 10.1016/j.volgeores.2008.01.028).

Geo logic Sum mary. 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 crater 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 begun overflowing
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:
http : / /www.mtsu.edu/~fbel ton /  and  ht tp : / /www.
oldoinyolengai.org; Email: oldoinyolengai@hotmail.com);
Maarten de Moor, De part ment of Earth and Plan e tary Sci -
ences, Uni ver sity of New Mex ico, Al bu quer que, NM
87131, USA (Email: mdemoor@unm.edu); Hawai’i In sti -
tute of Geo phys ics and Plan e tol ogy (HIGP) Ther mal Alerts 
Sys tem, School of Ocean and Earth Sci ence and Tech nol -
ogy (SOEST), University of Hawai’i, 2525 Cor rea Road,
Ho no lulu, HI 96822, USA (URL: http://hotspot.higp.ha -
waii.edu/); Jens Fissenebert, Molvaro-Lake Nat ron Tented
Camp and Camp site, PO Box 425, Arusha, Tan za nia (URL: 
http://www.ngare-sero-lodge.com/).
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