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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)

The previous re port on Ol Doinyo Lengai (BGVN
32:11), of ten sim ply called Lengai, sum ma rized seis mic ity
and en er getic ash emis sions dur ing 2007. The de vel op ment
of a sin gle large cone with a prom i nent vent ing crater sig -
nif i cantly changed the crater mor phol ogy.

This re port dis cusses field ob ser va tions by var i ous in di -
vid u als dur ing De cem ber 2007 through March 2008. The
re ports and pho tos from vis i tors pro vided by Fred er ick
Belton on his website form the source for much of which
fol lows. Ta ble 1 sum ma rizes the ob ser va tions from De cem -
ber 2007 through March 2008.

An ac ci dent last Au gust high lights the haz ards of sum -
mit ac cess. On his 21 Au gust 2007 as cent, Chris Weber’s
group evac u ated a lo cal Maasai por ter who had fallen into
an ac tive lava flow (around 500°C) in the crater. The por ter
had man aged to get out of the lava, but with both legs and
one arm se ri ously burned. Initial treat ment at an Arusha
hos pi tal was fi nanced by Web er's tour com pany. As of Jan -
u ary 2008 he was bed rid den in his home near Engare Sero,
ex pe ri enc ing pain and mus cle wast ing. Celia Nyamweru
(see web ad dress be low) has ap pealed for fi nan cial sup port
to as sist the young man dur ing his re cov ery.

Keller and Klaudius field work, De cem ber 2007. Sub -
se quent to pub li ca tion of BGVN 32:11, we re ceived an un -
pub lished re port by Joerg Keller and Jurgis Klaudius on
their fieldwork dur ing 5-11 De cem ber 2007. Ac cord ing to
them, the 4 Sep tem ber erup tion ended a pe riod of about 25
years of ac tiv ity dom i nated by the ef fu sion of highly fluid
natrocarbonatite lavas within the sum mit crater. The deep
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Date(s) Ob server(s)
Brief ob ser va tion(s) (Key: CV= climbed vol cano; A=ae rial ob ser va tions/

pho tos from crater over flight; F = flank ob ser va tion)

7 Dec 2007 Joerg Keller, Jurgis Klaudius (CV) Geo log i cal sam ples col lected; ash erup tion with plumes ris ing to sev eral
thou sand me ters above vol cano (see text)

25 Dec 2007 Jens Fissenebert, Paul Johns (A/CV) Ob ser va tions of crater from he li cop ter and ground (see text)

31 Dec 2007 Ra phael Wolf (CV) Vol cano “shook 3 times as my guide and I were climb ing”; vent of new
cin der cone steam ing

6 Jan 2008 Paul Johns (A/CV) He li cop ter landed in S crater, group walked to sum mit;  eruption
dur ing flight to crater and  15 minutes af ter they left; large rocks (bombs?) had
been thrown into the S crater

14 Jan 2008 Vegard Laukhammer (CV) Ex pe ri enced erup tion (see text)

17-21 Jan 2008 Tom Pfeif fer, group from Vol cano
Dis cov ery

(CV) (See text)

18 Jan 2008 Thomas Holden (CV) New climb ing route on the SE de scribed

19 Jan 2008 Bernhard Donth,  Thomas
Schulmeister, Wil liam (Maasai guide)

(CV) Oc ca sional rain of fine gray ash and small white peb bles dur ing as cent;
small ash jets from the ac tive crater

04 Feb 2008 Mi chael Dal ton-Smith (F) (See text)

12 Feb 2008 Michel Picard (A) Pho to graphed a dark ash cloud

13 Feb 2008 Walt Bilofsky (A) Ash ris ing from sum mit crater

15 Feb 2008 Gerrit Jan Plaisier, Rob Alakaposa (A) Plume over Lengai to al ti tude of 11 km

15 Feb 2008 Benoit Wangermez (pi lot) (A) Sum mit crater heavily cloaked in fresh ash; ash cloud ris ing from crater;
movie of erup tion on Celia Nyamweru’s website

20 Feb 2008 Nigel D’Aubrey (A) Plume over Lengai

21 Feb 2008 KLM pi lot (A) Erup tion

24 Feb 2008 Claude Humbert (CV) Party of 11 peo ple at tempted to climb the S side, but ter mi nated the climb
about half-way up due to erup tion 

27 Feb 2008 re ported to Mi chael Dal ton-Smith (F) Erup tions get ting stron ger; ob served from Gol, mas sive cloud 

27-28 Feb 2008 Flight crew (A) Ash emis sions at 1030 and 1200 on 27 Feb and 0530 on 28 Feb; ash cloud
moved SW and dis si pated

27-28 Feb 2008 Dave Rhys (F) Erup tions ob served from the Serengeti Plain and Ngorongoro Crater 3;
sin gle ash plumes rose rap idly fol low ing each erup tion (none con tin u ous) and
dis persed S (thin ash coat ing on leaves around the rim of  Ngorongoro crater)

01 Mar 2008 Max Voight (A) Photo of ash plume ris ing 

late Feb 2008, 1-2 Mar 2008 Benoît Wilhelmi (pi lot) (A) Pho tos of ash plumes 

03 Mar-05 Mar 2008 Tony Drummond-Murray (F) Mas sive erup tions (see text)

05 Mar 2008 Benoît Wilhelmi (pi lot) (A) Plume to al ti tude of ~15.2 km

11 Mar-12 Mar 2008 Benoît Wilhelmi (pi lot) (A) Strong ash erup tion (see text)

18 Mar 2008 Benoît Wilhelmi (pi lot) (A) Pho tos of crater (see text)

22 Mar 2008 Benoît Wilhelmi (pi lot) (A) Pho tos of new crater (see text)

25 Mar 2008 Paul Westerman, friend, and Maasai
guide

(CV) Walked to the top of the ash cone and heard the tre men dous roar; no
sul fur smell but some heat

26 Mar 2008 Paul Westerman (F) From shore of Lake Nat ron ob served some smoke and ash fall (on the
down wind side) start ing around 0930

Ta ble 1. Sum mary of se lected ob serv ers of Ol Doinyo Lengai from De cem ber 2007 through 26 March 2008. Ob ser va tions for 2007 were re ported in BGVN
32:11. Most of list is cour tesy of Fred er ick Belton.



pit crater from the 1966/67 erup tion pe riod had grad u ally
filled by about 1999/2000. Ac cord ing to the re port, the last
days of Au gust 2007 were char ac ter ized by Weber as dis -
play ing seem ingly  in  creased lava out put .  A
natrocarbonatite lava, col lected by Weber dur ing his as cent
on 23 Au gust, was an a lyzed by Keller at Freiburg Uni ver -
sity and was close to the av er age or stan dard com po si tion
for natrocarbonatite from the last 20 years.

Dur ing their field work on 5-11 De cem ber 2007, Keller
and Klaudius ob served in ter mit tent but im pres sive ex plo -
sions with ash plumes ris ing to sev eral thou sand me ters
above the vol cano. This ac tiv ity al ter nated with pe ri ods
dom i nated by ei ther mi nor puff ing or de gas sing, or with
seem ingly dor mant phases up to sev eral days long. This
pat tern seemed to be rep re sen ta tive of the pe riod fol low ing
the 4 Sep tem ber 2007 par ox ysm, which Keller and
Klaudius had also stud ied.

Keller and Klaudius re ported that an im pres sive bomb
field with im pacted blocks of up to 1 m in di am e ter ex -
tended along the crater rim, on the E ridge to the sum mit,
and on the flank down into the S crater. They noted that,
given the ob served sud den on set of ex plo sions from the
intra-crater vent, the sum mit area was po ten tially dan ger -
ous. They found that fumarolic ac tiv ity in the N crater was
strong, es pe cially along the N rim. It was also ob served
within the up per part of the N flank.

Ac cord ing to Keller and Klaudius, the 4 Sep tem ber par -
ox ysm com pli cated ac cess to the sum mit. With the help of
Maasai guides, they used a newly opened route on 7 De -
cem ber that fol lows a prom i nent steep ridge and ends at the
SE edge of the S crater. They re ported that the track was
quite stren u ous and, while be ing rather di rect, took much
lon ger (7 hours) than the old trail from the W. They found
that, with on go ing ex plo sive ac tiv ity, the S crater was the
only safe ar rival place. An at tempt to use the old W route
dur ing their de scent was un suc cess ful be cause the very ce -
mented sur face of the lapilli beds pro vided no grip on the
steep en trance from above to the as cent chasm.

While at the crater, Keller and Klaudius col lected fresh
sam ples of black lapilli, ash, and bombs from the ac tive
cone. The large intra-crater cin der-and-ash cone (fig ure 1)
oc cu pied more than half of the for mer crater plat form, with
a crater di am e ter of ~200 m. Its lo ca tion co in cided with the
large col lapse struc ture formed dur ing the March/April
2006 natrocarbonatite ef fu sive ac tiv ity (BGVN 32:02)
(Kervyn and oth ers, 2008), which has also been the area of
strong lava emis sion be fore the ex plo sive erup tion of 4
Sep tem ber 2007. It had a slightly N-S elon ga tion, oval
shape and, de spite the heavy fumes fill ing the crater, it ap -
peared that two vents, a more north erly one and a more
southerly one, were erupting.

The cone was formed by and cov ered by ash,
black-to-brown lapilli, cin ders, an gu lar blocks, and cored
oval bombs. The mag matic lapilli con tained mac ro scopic
pheno crysts of neph el ine, gar net, and wollastonite. With
time, the black lapilli and bombs on the slopes of the cone
and in the ring plain around it turned white by weath er ing
of their com po nents. Prod ucts of the ac tive cone have cov -
ered al most all the old natrocarbonatite struc tures. Only the
spiny rem nant of the T49B hor ni to still stands out at the
north ern crater rim of the cone. The sur face of a blocky
flow was also still rec og niz able at the foot of the N wall.

Anal y ses of the mag matic ma te rial were in har mony
with the re cent ob ser va tions of Roger Mitch ell and Barry

Dawson (re ported in BGVN 32:11), who an a lyzed the min -
er al ogy af ter the 24 Sep tem ber 2007 erup tion, and their
sug ges tion that at the on set of the ex plo sive erup tive pe riod
on 4 September 2007 a sil i cate com po nent be came in volved 
in the erup tive ac tiv ity. Mitch ell and Dawson con cluded
that “in lack ing clinopyroxene, the man tling ash is not
nephe lin ite or melilitite and is un like any other magma type 
pre vi ously re corded from the vol cano."

Dur ing the De cem ber fieldwork, Keller and Klaudius
col lected sam ples and ex am ined cross-sec tions of the 4
Sep tem ber 2007 ash. Prox i mal (near-source) ac cu mu la tions 
of tephra in the S crater oc curred to a thick ness of ~ 20 cm
in the de pres sion and on the up per slopes of the S flank, de -
creas ing to a thick ness of 1 cm at the E start ing point of the
new trail. This com pared with a thick ness of ~ 5 cm at the
up per park ing site of the old W trail and the aban doned
Maasai home clos est to the vol cano, 4.2 km away (fig ure
2). To wards Engare Sero vil lage, rel ics of the ashfall were
still lo cally pre served and in di cated an orig i nal thick ness of 
~ 1 cm, con sis tent with eye wit ness re ports of ashfall over
the village during 4 September.

Other ob ser va tions. Jens Fissenebert’s visit on 25 De -
cem ber 2007 to the sum mit by he li cop ter again con firmed
that the ash cone had grown. He es ti mated that it cov ered
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Fig ure 1. The ash-and-cin der cone that dom i nated the N crater of Ol
Doinyo Lengai. Taken 7 De cem ber 2008 from the sum mit look ing N.
Cour tesy of Joerg Keller.

Fig ure 2. The aban doned set tle ment of the Lesele fam ily, lo cated in the
ma jor ash fall out area W of the vol cano. Note the ash on the roofs of the
huts. Cour tesy of J. Keller and J. Klaudius.



nearly the north ern two-thirds of the crater floor. The N and 
W parts of the crater rim were in dis tinct, hav ing been
mostly cov ered by the grow ing flank of the new cone.
Newly erupted ash and lapilli had filled in the flank area be -
low the for mer crater rim and down through the “Pearly
Gates” through which the for mer W climb ing route passed.

Sev eral erup tions were noted by Paul Johns when land -
ing by he li cop ter on 6 Jan u ary 2008. Dur ing early 2008,
there were also oc ca sional ther mal anom a lies mea sured by
MODIS (table 2).

Vegard Laukhammer climbed the vol cano with sev eral
oth ers on 14 Jan u ary 2008. Laukhammer re ported ar riv ing
at the sum mit at 0652 (lo cal time). “The vis i bil ity was so
poor and there was so much smoke that we de cided to try to 
climb down again af ter 10 min utes. . . . About 10 min utes
later (0715), when we had been able to climb about 50 me -
ters down from the sum mit, a thun der ing, ear-break ing
sound came from the vol cano. A large shower of rocks
(many the size of a foot ball) were thrown out from the vol -
cano di rectly to wards us 4 on the top” (trans la tion from
Nor we gian by Sven Dahlgren, found on Belton’s website).
The climb ers man aged to descend without serious injury.

Tom Pfeif fer and a VolcanoDiscovery group stayed
near and on Ol Doinyo Lengai dur ing 17-21 Jan u ary 2008.
Dur ing this pe riod ep i sodic ash erup tions lasted sev eral
hours. These phases al ter nated with quiet in ter vals when
there was only a weak plume of very fine gray ash and gas.
Af ter sun set on 17 Jan u ary, strong ash erup tions started
with plumes reach ing about 500-1,000 m high, ac com pa -
nied by strong light ning. Af ter around 2130, Randle Rob -
ert son ob served a foun tain that ap peared as a bright red-or -
ange “blow-torch” ris ing from the sum mit crater to an
es ti mated height of 500 m above the crater. The light was
steady in ap pear ance and lasted for at least 5 min utes.
When the foun tain died, a dark ash cloud emerged from the
crater, which did not reach a great height. The vol cano was
more or less quiet dur ing most of 18 Jan u ary (fig ure 3).

At around 1600 on 19 Jan u ary, weak ex plo sions set in,
in creas ing in in ten sity un til the ash plumes reached about
500 m above the crater at around 1730 (fig ure 4). Blocks
were ejected 300-400 m above the crater, and all ex plo sions 
were near-ver ti cal jets from two vents in the crater’s W and
cen tral por tions. Ac tiv ity de creased af ter sun set. No in can -
des cence was ob served dur ing the night. Ac tiv ity in ten si -
fied dur ing the night, with loud-ex plo sion sounds, and the
hiss ing sound of gas-and-ash jets. Dur ing their de scent on
20 Jan u ary, ash erup tions continued until early afternoon.

Mi chael Dal ton-Smith ob served a fairly large erup tion
at 1200 on 3 Feb ru ary 2008 from the Gol moun tains just E
of Sanjan gorge. He saw a cloud that rose about ~1 km
above the sum mit. Ac tiv ity was pres ent all day, ceas ing
around 1600, fol lowed by re newed ac tiv ity with ash ris ing
0.3-0.5 km above the crater.

At about 0600 on 4 Feb ru ary there was a larger erup tion 
with the ash ris ing about 1.4 km. It was a fairly dense cloud
that flat tened out at the top. The camp man ger of Asilia
(where Dal ton-Smith was stay ing) also said that there had
been sev eral large ex plo sive erup tions three days be fore (on 
1 Feb ru ary). Two ex plo sions were heard, one in the morn -
ing and one in the evening.

On 6 Feb ru ary, Dal ton-Smith opted to not climb be -
cause of strong erup tions. When he drove past the vol cano
he re ported that "it was hav ing some of the big gest erup -
tions in a long time" with con tin u ous ac tiv ity from sun rise
to about 1400.

Dur ing 3-5 March 2008, Tony Drummond-Murray and
his wife ob served very strong erup tions (fig ure 5). Fig ure 6
shows pyroclastic flows from what ap peared to be a col -
laps ing ash col umn. The val ley be tween Lengai and the es -
carp ment it self was cov ered with a highly vis i ble layer of
light ash af ter the erup tion on 4 March. On 5 March the
plume ap peared even larger than the one seen on 4 March.
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Date (2008) Time (UTC) Pix els Sat el lite

08 Jan 2030 2 Terra

17 Jan 2025 2 Terra

17 Feb 2240 3 Aqua

22 Feb 2300 1 Aqua

28 Feb 1135 1 Aqua

29 Feb 2305 1 Aqua

07 Mar 2310 1 Aqua

10 Mar 2045 4 Terra

03 Apr 1955 1 Terra

Ta ble 2. MODIS/MODVOLC ther mal anom a lies mea sured at Ol Doinyo
Lengai dur ing Jan u ary through early April 2008. Anom a lies mea sured
dur ing 2007 were re ported in BGVN 32:11. Cour tesy of the Hawai’i
In sti tute of Geo phys ics and Plan e tol ogy (HIGP) Ther mal Alerts Sys tem.

Fig ure 3. View look ing N from the sum mit of Ol Doinyo Lengai, taken 18
Jan u ary 2008. The large cone in the crater was quiet at this time. Cour tesy
of Vol cano Dis cov ery.

Fig ure 4. View look ing N over the ac tive crater from the sum mit of Ol
Doinyo Lengai, taken 18 Jan u ary 2008, show ing the on set of ash erup tion. 
Cour tesy of Vol cano Dis cov ery.



At 1010 on 5 March 2008, pi lot Benoît Wilhelmi ob -
served a plume ris ing to ~15 km al ti tude.  On 12 March, he
also saw a strong ash erup tion; weaker ac tiv ity was also
seen that day (fig ure 7).  That photo in di cates that the pow -
er ful erup tions of 3-5 March did not sig nif i cantly al ter the
ash cone or crater rim. Large amounts of ash and cin ders
had piled up against the north ward fac ing ridge be low the
sum mit. The S crater was cov ered in ash and cin der lay ers
so deep that pre vi ously prom i nent ero sion gul lies were be -
com ing in dis tinct. It ap peared that all veg e ta tion had either
died or been buried.

Wilhelmi pho to graphed the sum mit cone on 18 March
at 1530 (fig ure 8). On 22 March, Wilhelmi pho to graphed
di rectly into the crater (fig ure 9). At that time there had
been no re ports of ac tiv ity for three days, but the smell of
hy dro gen sul fide returned af ter be ing gone for days.

Ta ble 3 lists a num ber of vol ca nic ash ad vi so ries
(VAAs) is sued in March 2008 by the Toulouse Vol ca nic
Ash Ad vi sory Cen ter (VAAC).

Thomas Holden re ported that as of 29 March 2008 there 
had been no ac tiv ity at Lengai for 10 days. Chris Daborn
(Trop i cal Vet er i nary Ser vices Ltd.) re ported on 2 April
2008 the fol low ing: “Lengai has of late qui eted down sig -
nif i cantly–first in chang ing ash col our from a ‘salty’ white

to a more in ert black and now with much smaller erup tions
that barely ex tend above the moun tain. We have heavy
rains on at pres ent which makes move ment in the area dif fi -
cult–but are also wash ing ash res i due away.” Jurgis
Klaudius re ported that he checked MODIS data and found a 
ther mal anom aly in the N crater on 3 April 2008, in di cat ing
on-go ing eruptions then (table 2).

Warn ings of haz ards. Celia Nyamweru posted the fol -
low ing warn ing on her web site: “A team of Tan za nian, US, 
and French sci en tists vis ited the re gion around the vol cano
in Jan u ary 2008, and in ter viewed lo cal por ters who rou -
tinely climb Ol Doinyo Lengai with tour ists. Our ob ser va -
tions and pho tos in di cate con tin u ing erup tive ac tiv ity, and a 
grow ing threat to the region, as outlined below.

“Al most daily erup tions from the cen tral cal dera have
filled the crater, and pro duced a steep lapilli-ash cone
around the crater rim. A film clip of the crater made by a
Medecins Sans Frontieres pi lot con firms that the loose
lapilli is near col lapse. These con di tions mean that there are 
very high risks of one or more of the fol low ing: 1) a de bris
flow or lahar (mix of hot ash, wa ter/mud) down the ex ist ing 
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Fig ure 5. Large erup tion of Ol Doinyo Lengai taken around 4 March 2008
from the Lake Nat ron area. Cour tesy of Tony Drummond-Murray.

Fig ure 6. Dur ing an en er getic erup tion, small pyroclastic or de bris flows
prop a gated down the flanks of Ol Doinyo Lengai. This photo was taken
around 4 March 2008 from the Lake Nat ron area. Cour tesy of Tony
Drummond-Murray.

Fig ure 8. Ae rial photo high light ing the sum mit pro file of Ol Doinyo
Lengai, as seen look ing W at ~1530 (lo cal time) on 18 March by Benoît
Wilhelmi (pi lot). Cour tesy of Fred er ick Belton.

Fig ure 7. Ash erup tion from Ol Doinyo Lengai seen 12 March 2008 from
the NNE. This im age shows that the E, N, and W flanks of the ash cone had 
bur ied the orig i nal crater rim. Oversteepening of the cone flank in places
re sulted in small land slides which can be seen  just be low the cone as dark
ma te rial cov er ing the lighter ar eas of older weath ered carbonatite. The
peak be yond the ash plume is the sum mit. Photo cour tesy Benoît
Wilhelmi.



chan nels around the vol cano; 2) burns from hot lapilli and
ash; and 3) cat a strophic col lapse of the steep lapilli cones
around the crater. The risks in crease with in creas ing rain fall 
dur ing the March-May rains.

“We also urge ex treme cau tion to any one driv ing in the
river chan nels on the east ern and north ern slopes of Lengai
be tween Engaruka and Ngare Sero. There are scars of im -
mense de bris flows on the flanks of Kerimasi, and smaller
scars on Ol Doinyo Lengai. These scars at test to cat a -
strophic flows in the past, some of which car ried rock frag -
ments up to 50 cm in di am e ter for dis tances ex tend ing up to 
10 km from Ol Doinyo Lengai. Even smaller de bris flows
could do great dam age to ve hi cles and peo ple mov ing along 
the east ern and north ern slopes of the volcano.”

Ref er ence. Kervyn, M., Ernst, G.G.J., Klaudius, J.,
Keller, J., Kervyn, F., Mattsson, H.B., Belton, F., Mbede,
E., and Jacobs, P., 2008, Vo lu mi nous lava flows at Ol
Doinyo Lengai in 2006: chro nol ogy of events and in sights
into the shal low mag matic sys tem: Bul le tin of Vol ca nol -
ogy, DOI 10.1007/s00445-007-0190-x.

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:  Joerg Keller  and Jurgis
Klaudius, Mineralogisch-geochemisches Institut, Albertstr. 
23B D-79104 Freiburg,  Ger  many (Emai l:  joerg.
keller@minpet.uni-freiburg.de, jurgis.klaudius@minpet.
uni-freiburg.de); Jens Fissenebert, Molvaro-Lake Nat ron
Tented Camp and Camp site (http://picasaweb.google.com/
Moivaro.Lake.Nat ron.Camp/Lengai25thDecember);
Vegard Laukhammer (URL: http://www.vgb.no/perma/
280695); Fred er ick Belton , De vel op men tal Stud ies
Department, PO Box 16, Mid dle Ten nes see State Uni ver -
sity, Murfreesboro, TN 37132, USA (URL: http://www.
mtsu.edu/~fbelton/; http://www.oldoinyolengai.org; Email: 
oldoinyolengai@hotmail.com); J. Barry Dawson, Grant In -
sti tute of Earth Sci ence, University of Ed in burgh, King’s
Build  ing,  Ed in  burgh EH9 3JW, U.K.  (URL:
jbdawson@glg.ed.ac.uk); Roger Mitch ell, Lakehead Uni -
ver sity, 955 Ol i ver Road, Thun der Bay, On tario, Can ada
P7B 5EI (Email: rmitchell@lakehead.ca); 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/); Celia
Nyamweru, Department of An -
thro pol ogy, St. Law rence Uni ver -
sity, Can ton, NY 13617 USA
(Email: cnyamweru@ya hoo.com; 
URL: http://it.stlawu.edu/~cnya/);
Toulouse Vol ca nic Ash Ad vi sory
Cen ter (VAAC) (http://www.
metro.f r/aeroweb/info/vaac/
homepage/eindex.html and http://
www.ssd.noaa.gov/VAAC/OTH/
FR/mes sage.html); Mi chael Dal -
ton-Smith  (Email :
michaelds@digitalcrossing.ca);
Lake Nat ron Camp (URL: http://
www.ngare-sero-lodge.com/
Natropn_camp.htm);  Chris
Weber ,  Vol cano Ex pe di t ions
Internat ional  (VEI)  (Email:
mail@v-e-i.de; URL: http://www.
v-e-i.de/).
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Fig ure 9. Ae rial photo at Ol Doinyo Lengai look ing sub-ver ti cally, down
into the new cone’s crater. Taken at about 0930 (lo cal time) on 22 March
by Benoît Wilhelmi (pi lot). Cour tesy of Fred er ick Belton.

Date Time (UTC) In for ma tion Source Ob served de tails

04 Mar 2008 0900 Sat el lite Erup tion oc curred at 0630 (UTC), cloud
ris ing to 12.2 km may con tain some ash;
stopped by 0900.

05 Mar 2008 0854 Meterological watch of fice
(MWO) Dar-Es-Sa laam

Erup tion of very short du ra tion; “sim ple
puff”, ash cloud to 10.7 km al ti tude.

06 Mar 2008 1730 MWO Dar-Es-Sa laam Erup tion oc curred at 0830 (UTC); cloud
top at 9.1 km al ti tude, ash not iden ti fied
from sat el lite.

09 Mar 2008 0845 MartinAir Cur rent erup tion; ash plume to 8.8 km
al ti tude, ash not iden ti fied from sat el lite.

10 Mar 2008 0711 Sat el lite Cloud to 7.3 km al ti tude.

11 Mar 2008 1800 In fra red sat el lite Pos si ble brief erup tion at about 1700
(UTC); cloud up to 12.2 km al ti tude,
mov ing S.

13Mar 2008 1800 KLM pi lot; MartinAir Vol ca nism with ash cloud ris ing to 12.2
km al ti tude.

16 Mar 2008 0450 Sat el lite Short erup tion at ~0330 (UTC); plume
reached 13.7 km al ti tude.

16 Mar 2008 2148 Sat el lite Ash cloud to 12.2 km al ti tude.

Ta ble 3. March 2008 Vol ca nic Ash Ad vi so ries (VAAs) re lat ing to Ol Doinyo Lengai is sued by Toulouse Vol ca nic
Ash Ad vi sory Cen ter (VAAC).



Bar ren Is land

Andaman Is lands, In dian Ocean
12.278°N, 93.858°E; sum mit elev. 354 m

Ther mal anom a lies as so ci ated with the erup tion that be -
gan in May 2005 were noted at Bar ren Is land through 1
Sep tem ber 2007 (BGVN 32:07). Anom a lies de tected on 4
and 5 Oc to ber 2007 again gen er ated MODIS ther mal alerts. 
On 23 De cem ber 2007 the Dar win Vol ca nic Ash Ad vi sory
Cen tre re ported that an ash plume seen on sat el lite im ag ery
rose to an al ti tude of 1.5 km and drifted S.

Geo logic Sum mary. Bar ren Is land, a pos ses sion of In -
dia in the Andaman Sea about 135 km NE of Port Blair in
the Andaman Is lands, is the only his tor i cally ac tive vol cano 
along the N-S-trending vol ca nic arc ex tend ing be tween Su -
ma tra and Burma (Myanmar). The 354-m-high is land is the
emer gent sum mit of a vol cano that rises from a depth of
about 2,250 m. The small, un in hab ited 3-km-wide is land
con tains a roughly 2-km-wide cal dera with walls 250-350
m high. The cal dera, which is open to the sea on the W, was 
cre ated dur ing a ma jor ex plo sive erup tion in the late Pleis -
to cene that pro duced pyroclastic-flow and -surge de pos its.
The mor phol ogy of a fresh pyroclastic cone that was con -
structed in the cen ter of the cal dera has var ied dur ing the
course of his tor i cal erup tions. Lava flows fill much of the
cal dera floor and have reached the sea along the west ern
coast dur ing his tor i cal erup tions.

In for ma tion Con tacts: HIGP MODIS Ther mal Alert
Sys tem, Hawai’i In sti tute of Geo phys ics and Plan e tol ogy
(HIGP), Uni ver sity of Ha waii and Manoa, 168 East-West
Road, Post 602, Ho no lulu, HI 96822, USA (URL: http://
modis.higp.ha waii.edu/); Dar win Vol ca nic Ash Ad vi sory
Cen tre, Bu reau of Me te o rol ogy, North ern Ter ri tory Re -
gional Of fice, PO Box 40050, Ca sua rina, North ern Ter ri -
tory 0811, Aus tra lia (URL: http://www.bom.gov.au/info/
vaac/).

Talang

Su ma tra, In do ne sia
0.978°S, 100.679°E; sum mit elev. 2,597 m

The Cen ter of Vol ca nol ogy and Geo log i cal Haz ard Mit -
i ga tion (CVGHM) low ered the Alert Level of Talang to 2
(on a scale of 1-4) on 27 Jan u ary 2007 due to a re duced
seis mic ity be tween 23 No vem ber 2006 and 24 Jan u ary
2007, al though gas plumes orig i nated from South and Main 
crat ers. There had been erup tive ep i sodes in April 2005 and 
el e vated ac tiv ity dur ing late 2006 (BGVN 32:01).

On 17 March 2007, CVGHM raised the Alert Level
based on in creased “smoke” and trem ors to 3 (on a scale of
1-4). The Dar win Vol ca nic Ash Ad vi sory Cen tre (VAAC)
re ported that, based on in for ma tion from CVGHM, ash
plumes rose to al ti tudes of 3.4-3.9 km on 19-20 March. Lo -
cal au thor i ties and res i dents were ad vised to pre pare for a
pos si ble evac u a tion. On 23 April 2007 the Alert Level was
re duced to 2. Dur ing 18-25 June, thick brown ash plumes
rose from Main crater to an al ti tude of 3.1 km. Dif fuse
"white ash" plumes rose from South crater to an al ti tude of
3 km.

On 29 No vem ber CVGHM raised the Alert Level to 3
(on a scale of 1-4) based on vi sual ob ser va tions and seis -
mic ity. Dur ing 27-29 No vem ber, ash and steam plumes
from mul ti ple crat ers rose to al ti tudes of 3.1-4.1 km. A
strong smell of sul fur di ox ide gas was re ported. Vis i tors
were ad vised not to go within 3 km of the sum mit.

Dur ing 7-10 De cem ber, ob ser va tions were lim ited by
in clem ent weather. On 11 De cem ber, “smoke” rose from
the Main crater to a max i mum al ti tude of 3.3 km. Plumes
were also ob served from the South crater and Gabuo Atas
solfatara field. On 14 De cem ber vi sual ob ser va tions and a
de crease in the num ber of earth quakes prompted a low er ing 
of the Alert Level back to 2.

Geo logic Sum mary. Talang, which forms a twin vol -
cano with the ex tinct Pasar Arbaa vol cano, lies ESE of the
ma jor city of Padang and rises NW of Dibawah Lake.
Talang has two crater lakes on its flanks; the larg est of these 
is 1 x 2 km wide Danau Talang. Most his tor i cal erup tions
have not oc curred from the sum mit of the vol cano, which
lacks a crater. His tor i cal erup tions from Gunung Talang
vol cano have mostly in volved small-to-mod er ate ex plo sive
ac tiv ity first doc u mented in the 19th cen tury that orig i nated
from a se ries of small crat ers in a val ley on the up per NE
flank.

In for ma tion Con tacts: Dar win Vol ca nic Ash Ad vi sory
Cen tre, Bu reau of Me te o rol ogy, Com mon wealth of 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 t ion
(CVGHM), Jalan Diponegoro 57, Bandung 40122, In do ne -
sia (Email: dali@vsi.esdm.go.id; URL: http://www.vsi.
esdm.go.id/).

Batu Tara

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

Our last re port (the first ever for this vol cano) cov ered
erup tive ac tiv ity through 13 Oc to ber 2007 (BGVN 32:12).
This re port con tin ues cov er age through early April 2008.

On 8 Jan u ary 2007, gray plumes rose to 1.5 km al ti tude
and drifted E. On 26 Jan u ary, white plumes rose to al ti tudes 
of 1.7 km and drifted E. On 30 Jan u ary, white plumes rose
to al ti tudes of 1.5 km. and drifted E. The Dar win VAAC re -
ported that erup tion plumes were ob served from a ship on
31 Jan u ary, but ash was not seen in sat el lite im ag ery. The
Alert level re mained at 1 (on a scale of 1-4).

Ther mal anom a lies were first mea sured by the MODIS
sat el lites on 17 Jan u ary 2007 (1420 UTC). Ac cord ing to the 
Hawai’i In sti tute of Geo phys ics and Plan e tol ogy (HIGP)
Ther mal Alerts Sys tem, through the end of 2007 anom a lies
were mea sured ev ery 1 to 7 days. This trend of nearly daily
anom a lies con tin ued up to 9 April 2008, with the fol low ing
ex cep tions: a 10-day gap be gin ning 21 De cem ber 2007, a
10-day gap be gin ning 8 Jan u ary 2008, and a 21-day gap be -
gin ning 2 Feb ru ary 2008. 

The reg u lar ity and re peat ing char ac ter of the ther mal
anom a lies sug gest on go ing vent ing of hot fragmental ma te -
rial or lava flows, sim i lar to March and April 2007 (BGVN
32:12). How ever, the late 2007 and early 2008 be hav ior
and de pos its have not been ob served.
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On 4 Feb ru ary 2008, the Cen ter of Vol ca nol ogy and
Geo log i cal Haz ard Mit i ga tion (CVGHM) re ported that
since 9 Oc to ber 2007, white plumes were a daily oc cur -
rence. On 11 March the Dar win VAAC re ported that sat el -
lite im ag ery that day re vealed an ash-and-steam plume from 
Batu Tara that rose to an al ti tude of 3 km and drifted SW.
On 12 March sat el lite im ag ery re vealed an ash-and-steam
plume at an al ti tude of 2.1 km mov ing SE.

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

In for ma tion Con tacts: Dar win Vol ca nic Ash Ad vi sory
Cen tre, Bu reau of Me te o rol ogy, Com mon wealth of 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 t ion
(CVGHM), Jalan Diponegoro 57, Bandung 40122, In do ne -
sia (Email: dali@vsi.esdm.go.id; URL: http://www.vsi.
esdm.go.id/); 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/).

Lokon-Empung

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

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

Our most re cent re port on Lokon-Empung dis cussed
low seis mic ity and plume emis sions be tween Jan u ary-Oc to -
ber 2005 (BGVN 31:03). Since then, avail able re ports from
the Cen ter of Vol ca nol ogy and Geo log i cal Haz ard Mit i ga -
tion (CVGHM) dis cussed seis mic events in June and De -
cem ber 2007, and Jan u ary 2008. Plumes men tioned in these 
re ports were small, white in color, and only rose 15-40 m,
oc ca sion ally up to125 m, above the rim of the ac tive vent
area (Tompaluan crater), in the sad dle be tween the peaks of 
Lokon and Empung.

Dur ing 11-24 June 2007 CVGHM re ported 52 A-type
and 156 B-type earth quakes, but no tremor. Only one earth -
quake was felt by res i dents. The Alert Level re mained at 2
(on a scale of 1-4).

On 9 De cem ber 2007, CVGHM raised the Alert Level
from 2 to 3 based on vi sual ob ser va tions, in fla tion de tected
by de for ma tion in stru ments, and an in crease in seis mic ity.
The wa ter in the Tompaluan crater changed color from
green to gray and noises from de gas sing be came stron ger.
Vis i tors were ad vised not to go within 2 km of the crater.

Af ter a short pe riod of de cline, seis mic ity be gan to in -
crease again on 22 Jan u ary 2008, peak ing on 3 Feb ru ary.
Vis i tors were pro hib ited from go ing within 1 km of the
crater.

Geo logic Sum mary. 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, 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 (Email: dali@vsi.esdm.go.
id; URL: http://www.vsi.esdm.go.id/).

Langila

New Brit ain, Pa pua New Guinea
5.525°S, 148.42°E; sum mit elev. 1,330 m

All times are lo cal (= UTC +10 hours)

Sat el lite ther mal anom a lies oc curred at or near Langila
on three dif fer ent days in early 2007 (BGVN 32:02). Al -
though erupt ing reg u larly, only one other anom aly (on 2
April 2007) was de tected af ter that time through 6 March
2008. Langila is noted for its on go ing fluc tu at ing erup tions
and oc ca sional ash clouds that rise to more than 5 km al ti -
tude and pose a threat to avi a tion. Through out this re port -
ing pe riod, April 2007 to Jan u ary 2008, ash emis sions were
usu ally ac com pa nied by weak to mod er ately loud roar ing.

Dur ing May 2007, the Rabaul Vol ca nic Ob ser va tory
(RVO) re ported the emis sion of ash clouds from Langila’s
Crater 2. Ash plumes rose to an al ti tude of 3.3-4.3 km and
drifted NW. Weak roar ing noises were heard on 11-12 May 
and a weak glow was vis i ble on 7-8, 11-12, and 15 May.
Weak roar ing noises were again heard on 20 May, and an
in creased phase of erup tive ac tiv ity that be gan on 22 May
con tin ued un til end of the month. The in creased ac tiv ity
was char ac ter ized by force ful emis sion of thick pale-gray to 
dark gray-brown ash clouds from 22-27 May. The emis sion 
changed to subcontinuous thick dark gray-brown ash
clouds on 28-29 May be fore chang ing back to oc ca sional
thick, pale-gray clouds on 30-31 May. Two large ex plo -
sions on 30 May ac com pa nied the ash emis sion. The ash
clouds from these two ex plo sions rose 4 km above the sum -
mit be fore be ing blown NW. On the other days, the ash
clouds rose 2-3 km above the sum mit be fore drift ing NW of 
the vol cano. Con tin u ous fine ashfall oc curred at Kilenge
Cath o lic Mis sion (~10 km NW) and sur round ing ar eas dur -
ing 22-31 May. The ash emis sions were ac com pa nied by
oc ca sional weak to loud roar ing noises from the 22 to 28
May be fore turn ing subcontinuous dur ing 29-31 May. On
30 May two large ex plo sions pro duced ash plumes that rose 
to ~5.3 km and drifted NW. A weak glow was vis i ble on
7-8, 11-12, 15, and 20 May and again on 29 and 31 May.
In can des cence was vis i ble on 29 May. On 26 May, the seis -
mo graph de ployed at Kilenge be came op er a tional.

Dur ing June RVO re ported a slight de crease in erup tive
ac tiv ity that be gan on 22 May, how ever, the emis sions of
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ash plumes from Crater 2 were oc ca sion ally force ful. The
emis sions were con tin u ous on 6, 7, and 10 June and ac com -
pa nied by roar ing noises; boom ing noises were heard on 1
and 10 June. Ash plumes rose to ~ 2.3-4.3 km and drifted
NNW. Based on ob ser va tions of sat el lite im ag ery and in -
for ma tion from RVO, the Dar win VAAC re ported that on 3 
June, an ash plume rose to an al ti tude of 3 km and drifted
W. Ashfall was again re ported at Kilenge Cath o lic Mis sion
and sur round ing ar eas. Seis mic ac tiv ity in June was at a
high level, dom i nated by con tin u ous tremor and oc ca sional
ex plo sion sig nals. Dur ing the lat ter part of the month, seis -
mic ac tiv ity de creased to a low-mod er ate level. It was dom -
i nated by con tin u ous ir reg u lar trem ors and oc ca sional har -
monic trem ors. Low-fre quency earth quakes ranged from 1
to 7 events per day.

Dur ing July 2007, erup tive ac tiv ity con tin ued at a low
level but in cluded thin-to-thick, pale-gray ash clouds. Weak 
roar ing noises were heard on 1 July, but glow was ab sent at
night. On 2 July ash clouds were ejected force fully and rose 
~2 km, drifted NW, and re sulted in a fine ashfall down -
wind. On 6-7, and 9-13 July, ash clouds rose less than 1 km
above the sum mit be fore drift ing NNW. Ex cept for 1 July
when weak roar ing noises were heard, the vol cano was
quiet and with out ap pre cia ble night glow. Seis mic ity reg is -
tered at low-mod er ate lev els, dom i nated by non-har monic
and har monic tremor of con tin u ous, ir reg u lar, or banded
char ac ter. Dur ing July, the daily num ber of low-fre quency
earth quakes ranged be tween 1 and 12 events per day. The
one high-fre quency earth quake oc curred on 27 July.

RVO re ports noted mild but con tin u ous ash and white
va por plumes from Crater 2 dur ing 1 Au gust-30 Sep tem ber. 
Ash plumes gen er ally rose to al ti tudes of ~1.8-3.3 km and
drifted WNW. On 8 Au gust, a large ex plo sion pro duced an
ash plume that rose to an al ti tude of 5.3 km and drifted SW.
Ashfall was re ported down wind. In can des cent frag ments
were ejected from the sum mit on 21-22 Sep tem ber.

Dur ing 1-7 Oc to ber 2007, RVO re ported low-to-mod er -
ate erup tive ac tiv ity con sist ing of con tin u ous emis sion of
pale gray ash clouds which rose to ~1.8-3.3 km and were
blown W to NW. Dur ing the sec ond week, the white va por
ac com pa nied by pale gray ash clouds con tin ued; these rose
less than 1 km be fore be ing blown to the NW of the vol -
cano. On 19, 16, and 27 Oc to ber, the ash clouds rose less
than 2 km be fore be ing blown WNW. Con sis tently, the ash
emis sions were ac com pa nied by oc ca sional weak-to-loud
roar ing or boom ing noises.

On most oc ca sions, there was no glow ob served at
night, how ever, a weak-to-bright glow ac com pa nied by
pro jec tion of in can des cent lava frag ments was vis i ble on 12 
and 22 Oc to ber. Crater 3 re mained quiet. Seis mic ac tiv ity
was at low-to- mod er ate level dom i nated by low fre quency
earth quakes and bands of har monic and non-har monic
trem ors. The daily num ber of low-fre quency earth quakes
ranged from 2-15. Less than 10 high-fre quency events were 
re corded dur ing Oc to ber.

In Jan u ary 2008, ac tiv ity gen er ally re mained low. Some 
ash fell on 6-7, and 9 Jan u ary with fluc tu at ing glow vis i ble.
On 10, 13, and 25 Jan u ary the in can des cent glow was
bright. More di rect ob ser va tions through late Feb ru ary
2008 by RVO staff and af fil i ates con firmed on go ing erup -
tions. Dur ing Feb ru ary, Crater 2 con tin ued to erupt. Most
days, these erup tions gen er ated ash plumes typ i cally ris ing
a few hun dred me ters. Ob serv ers noted in can des cent glow
or noises on 7, 9, 11, and 21-23 Feb ru ary.

Geo logic Sum mary. Langila, one of the most ac tive
vol ca noes of New Brit ain, con sists of a group of four small
over lap ping com pos ite ba saltic-andesitic cones on the
lower east ern flank of the ex tinct Talawe vol cano. Talawe
is the high est vol cano in the Cape Glou ces ter area of NW
New Brit ain. A rect an gu lar, 2.5-km-long crater is breached
widely to the SE; Langila vol cano was con structed NE of
the breached crater of Talawe. An ex ten sive lava field
reaches the coast on the north and NE sides of Langila. Fre -
quent mild-to-mod er ate ex plo sive erup tions, some times ac -
com pa nied by lava flows, have been re corded since the
19th cen tury from three ac tive crat ers at the sum mit of
Langila. The youn gest and small est crater (Crater 3) was
formed in 1960 and has a di am e ter of 150 m.

In for ma tion Con tacts: Herman Patia, Rabaul Vol cano
Ob ser va tory (RVO), PO Box 386, Rabaul, Pa pua New
Guinea; Dar win Vol ca nic Ash Ad vi sory Cen tre (VAAC),
Bu reau of Me te o rol ogy, North ern Ter ri tory Re gional Of -
fice, PO Box 40050, Ca sua rina, North ern Ter ri tory 0811,
Aus tra lia (URL: http://www.bom.gov.au/info/vaac/);
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/).

Garbuna Group

New Brit ain, SW Pa cific
5.45°S, 150.03°E; sum mit elev. 564 m

Garbuna again be gan to erupt in March 2008. Prior to
that, dur ing late June 2007, the sum mit con tin ued to re lease
vari able vol umes of white va por. Oc ca sional in creases in
vol ume caused con cern in lo cal com mu ni ties, al though
noises and night-time glow were ab sent. An in ves ti ga tion
by the West New Brit ain Di sas ter Of fice in di cated no other
in creased ac tiv ity or emis sion of solid ma te rial. Va por
emis sions from the ac tive vent con tin ued through Oc to ber
2007. Through the end of 2007 and into Jan u ary and Feb ru -
ary 2008 ac tiv ity was char ac ter is ti cally un event ful, with no
in di ca tion of an erup tion.

A new erup tion be gan on 11 March 2008. Gray ash
clouds rose less than a ki lo me ter above the sum mit be fore
be ing blown SW, caus ing fine ashfall. Oc ca sional boom ing
noises were heard ac com pa ny ing the ash emis sions. Ash
emis sions con tin ued on 12-13 March, and re ports in di cated
most of the ash fell in the sum mit area. On 14-15 March the
odor of sul fur was re ported down wind. No glow was vis i -
ble at night. Around this time, ob ser va tions from the
Kulingai Vol cano Ob ser va tory (15 km SE) noted white va -
por emis sions from nu mer ous vents at the sum mit area.
Dur ing 17-18 March ac tiv ity in creased slightly with force -
ful and con tin u ous emis sion of white va por. Emis sions rose 
ver ti cally less than a ki lo me ter be fore dis si pat ing. There
were no noises heard and no glow vis i ble at night. A strong
smell of sul fur was again noted to the E.

All of the mon i tor ing equip ment in stalled dur ing 2005
and 2006 was de stroyed. The two GPS sta tions at the sum -
mit and at the base re mained out of ser vice, and for most of
the re port ing in ter val there was no func tion ing seis mom e -
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ter. Seis mic ity be gan to be mon i tored us ing a KD1 re -
corder, along with a por ta ble seis mom e ter to the E, at SiSi
vil lage. Seis mic ity fluc tu ated be tween low and mod er ate
lev els. On 17 March, seis mic ity in creased to a mod er ate
level char ac ter ized by non-over lap ping tremor. Only three
high-fre quency vol cano-tec tonic earth quakes were noted
dur ing the first day of re cord ing; no low-fre quency events
were re corded. Seis mic ity de clined on 18 March but rose to 
a mod er ate level on 19 March.

Geo logic Sum mary. The ba saltic-to-dacitic Garbuna
vol cano group con sists of three vol ca nic peaks, Krummel,
Garbuna, and Welcker. They are lo cated along a 7-km N-S
line above a shield-like foun da tion at the south ern end of
the Willaumez Pen in sula. The cen tral and lower peaks of
the cen trally lo cated 564-m-high Garbuna vol cano con tain
a large veg e ta tion-free area that is prob a bly the most ex ten -
sive ther mal field in Pa pua New Guinea. A prom i nent lava
dome and blocky lava flow in the cen ter of ther mal area
have re sisted de struc tion by ther mal ac tiv ity, and may be of
Ho lo cene age. The 854-m-high Krummel vol cano at the S
end of the group con tains a sum mit crater, breached to the
NW. The high es t  peak of  the  Garbuna group is
1,005-m-high Welcker vol cano, which has fed blocky lava
flows that ex tend to the east ern coast of the pen in sula. The
last ma jor erup tion from both it and Garbuna vol ca noes
took place about 1800 years ago. The first his tor i cal erup -
tion of the com plex took place at Garbuna in Oc to ber 2005.

In for ma tion Con tacts: Herman Patia, Steve Saunders,
and Fe lix Taranu, Rabaul Vol cano Ob ser va tory (RVO), PO 
Box 3386, Rabaul, E.N.B.P, Pa pua New Guinea.

Bulusan

Luzon, Phil ip pines
12.770 N, 124.05 E; sum mit elev. 1,565 m

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

Our last re port on Bulusan de scribed ex plo sive erup -
tions and ashfall dur ing 10 Oc to ber 2006 to 12 May 2007
(BGVN 32:04). This cur rent re port will cover the events
from late May 2007 to Jan u ary 2008. There were ash-bear -
ing erup tions on 31 July and 4 Oc to ber 2007. Haz ard con -
cerns also in cluded steam-driven ex plo sions, lahars, and
related flooding.

The Phil ip pine In sti tute of Vol ca nol ogy and Seis mol -
ogy (PHIVOLCS) re ported on 20 May 2007 that seis mic ity
re mained high fol low ing an ex plo sion on 12 May (BGVN
32:04). The seis mic net work detected 673 vol ca nic earth -
quakes dur ing five days. The epi cen ters were lo cated along
a NW-SE trend. Ground de for ma tion mea sure ments con -
ducted on 17 May on the NE flank re vealed 4 mm of in fla -
tion since 7 April, mea sure ments in a se ries which have
shown con tin ued in fla tion since June 2006. Sul fur di ox ide
flux mea sure ments were 165-315 tons per day (t/d), be low
a base line level of 500 t/d. The Alert Level was raised in
mid-May from 1 to 2 (out of 5) due to the in creased seis -
mic ity and in fla tion. On 22 May, heavy rain trig gered
lahars, but they were con fined and did not af fect pop u lated
ar eas. On 25 May 2007 sulfur emis sion reached 500 t/d.

Dur ing mid-2007, sci en tists from PHIVOLCS con duct -
ing an ae rial in ves ti ga tion dis cov ered lahar de pos its and

three steam ing fis sures. Sci en tists also ob served steam
plumes that rose to al ti tudes of 1.6-1.7 km and drifted NW
and NE. The S flank had in flated by 3 mm. Res i dents near
the base of the vol cano noted the odor of sulfur dioxide.

No sig nif i cant ac tiv ity was re ported dur ing June 2007.
Steam ing from the ac tive vents and fis sures gen er ally con -
sisted of weak to mod er ate emis sions of steam. On 13 July
2007, PHIVOLCS low ered the Alert Level to 1 due to a de -
cline in ac tiv ity in clud ing de creased seis mic ity, and lower
than base line sul fur di ox ide emis sions. On 19-21 June the
NE and SE flanks were de flated when com pared to pre vi -
ous sur veys. Sul fur di ox ide emission rates were 50-400 t/d.

On the morn ing of 31 July 2007 an ex plo sion pro duced
an ash plume that rose to an al ti tude of 6.6 km and drifted
WSW and WNW. Ini tial field re ports in di cated that light
ashfalls were ex pe ri enced in Cogon, Gulang-gulang, Puting 
Sapa, Bo los, Monbon and Gabao in Irosin, and Sangkayon
and Buraburan in Juban. Small to mod er ate sized earth -
quakes and ash ex plo sions con tin ued. On 2 Au gust, white
steam plumes rose from ac tive craters and fissures.

On 28 Sep tem ber 2007 the num ber of vol ca nic earth -
quakes in creased and PHIVOLCS noted a pos si ble erup -
tion. Ex plo sions at 0134 and 0139 on 4 Oc to ber 2007
caused a blan ket of thick ashfall in six teen vil lages that re -
sulted in mi nor in ju ries and dam age. In stru ments re corded
40 vol ca nic earth quakes and eight short har monic trem ors
dur ing a 24 hour in ter val end ing at 0526 that day. Mod er ate 
steam ing from fis sures were found on the SW flank.

Ac cord ing to the news source Southen Luzon Bu reau,
on 15 Oc to ber 2007 PHIVOLCS found an ad di tional six
points of emis sion around the vol cano, three each on the
NW and SE slopes. Sev eral other emis sion points had
stopped on the N, SSW, and SW slopes. Over all, nine emis -
sion points were ac tive. News re ports also men tioned that
res i dents in the vil lage of San Rogue noted bulg ing of the
ground. A de for ma tion sur vey was al leg edly con ducted, but 
re sults were not available in PHIVOLCS reports.

In the 24 hours from 0800 on 6 Jan u ary 2008, at least
seven mi nor earth quakes were re corded, but no steam ing
was noted. Al though the Alert Level re mained at 1, au thor i -
ties be gan to en force a no-en try pol icy in a 4-km ra dius.

Geo logic Sum mary. Luzon’s south ern most vol cano,
Bulusan, was con structed along the rim of the 11-km-di am -
e ter dacitic-to-rhyolitic Irosin cal dera, which was formed
about 35,000-40,000 years ago. Bulusan lies at the SE end
of the Bicol vol ca nic arc oc cu py ing the pen in sula of the
same name that forms the elon gated SE tip of Luzon. A
broad, flat moat is lo cated be low the top o graph i cally prom -
i nent SW rim of Irosin cal dera; the NE rim is bur ied by the
andesitic Bulusan com plex. Bulusan is flanked by sev eral
other large intracaldera lava domes and cones, in clud ing the 
prom i nent Mount Jormajan lava dome on the SW flank and
Sharp Peak to the NE. The sum mit of 1,565-m-high
Bulusan vol cano is  unvegeta ted and con ta ins  a
300-m-wide, 50-m-deep crater. Three small crat ers are lo -
cated on the SE flank. Many mod er ate ex plo sive erup tions
have been re corded at Bulusan since the mid-19th century.

In for ma tion Con tacts: Phil ip pine In sti tute of Vol ca nol -
ogy and Seis mol ogy (PHIVOLCS), Uni ver sity of the Phil ip -
pines Cam pus, Diliman, Quezon City, Phil ip pines (URL:
http://www.phivolcs.dost.gov.ph); South ern Luzon Bu reau, 
Phil ip pine Daily In quirer, PO Box 2353, Makati Cen tral
Post Of fice, 1263 Makati City, Phil ip pines (URL: http://
newsinfo.in quirer.net/).
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NW Rota-1

Mariana Is lands, Cen tral Pa cific
14.601°N, 144.775°E; sum mit elev. -517 m

All times are lo cal (= UTC +10 hours)

Dur ing an April 2006 ex pe di tion (BGVN 31:05), sci en -
tists from the Na tional Oce anic and At mo spheric Agency
(NOAA) and Or e gon State Uni ver sity aboard the re search
ves sel Mel ville wit nessed the vol cano eject ing lava, bombs,
and sul fur-rich (SO2 and H2S) plumes. This is the first site
where ex plo sive sub ma rine erup tions have been di rectly
ob served from a sub mers ible (see Vid eos, be low).

Ac cord ing to Wil liam Chadwick, a brief visit to NW
Rota-1 was made on 24 Feb ru ary 2008. With sup port from
the NOAA Ocean Ex plo ra tion Pro gram and the U.S. Coast
Guard, the sci en tists de ployed a hydrophone and plume
sen sor. While on site, sci en tists found that the vol cano was
still erupt ing. There were no in stru ments left af ter the April
2006 visit, so the ob ser va tional re cord was dis con tin u ous.
On the other hand, sci en tists vis ited the site four times in
four years and con sis tently found that it was ac tive. More -
over, Chadwick and col leagues had col lected multibeam
bathymetry in 2003 and 2006 (Walker and oth ers, in press). 
Depth changes be tween those sur veys were up to +40 m
and ex tended from the erup tive vent at 550 m di rectly
downslope to at least 2,000 m. They were con sis tent with
volcaniclastic de pos its from on go ing erup tions. The sug -
ges tion is that NW Rota-1 has been very ac tive, if not con -
tin u ously ac tive.

On 24 Feb ru ary 2008 the Mel ville crew made a ver ti cal
cast over the erup tive vent with a light-scat ter ing sen sor
and de tected an erup tion plume be low 500 m depth.
Hydrophone data also in di cated eruptions with cy clic bursts 
about once a min ute. These ap pear very sim i lar to the ex -
plo sions ob served by ROV and hydrophone in 2006
(Chadwick and oth ers, 2008). The ex plo sion sounds were
louder and more fre quent in 2008 than in 2006. Dur ing the
2008 visit, ex plo sion sig nals filled the 24-hour acous tic re -
cord. Be fore de par ture, the crew in stalled a hydrophone and 
plume sen sor to re cord ac tiv ity over the next year.

Resing and oth ers (2007) de scribed two types of vent -
ing at NW Rota-1. The first was a fo cused plume rich in Al, 
S, Si, CO2, Fe, Mn, and 3He. The sec ond was a plume with
dif fuse flow, rich in Fe, Mn, CO2, and 3He, but with out Al,
S, and Si. Data sug gested that the pH of these plumes were
less than 1.0, pri mar ily due to SO2 and pos si bly HCl. The
au thors claimed that the vol cano is pro duc ing some of the
great est chem i cal anom a lies ever ob served in non-buoy ant
hy dro ther mal plumes and greatly dif fer ent from that ob -
served in any other hy dro ther mal set ting.

Vid eos. Erup tion vid eos taken from an un manned sub -
mers ible on 29 April 2006 can be found at http://www.
oceanexplorer.noaa.gov/ex plo ra tions/06fire/logs/april29/
april29.html website. The five vid eos are ti tled as fol lows:
(1) The ex tremely dy namic Brim stone Pit, (2) Brim stone
Pit erupt ing with glow ing red lava jet ting out of the vent,
(3) Brim stone Pit erupt ing with glow ing red lava and gas
bub bles, (4) Brim stone Pit sul fur plume en ve lopes the Ja -
son ROV [re motely op er ated ve hi cle], and (5) The pulse
and shake of the Brim stone Pit dur ing an other erup tion.

Ref er ences: Chadwick, W.W., Jr., Cashman, K.V.,
Embley, R.W., Matsumoto, H., Dziak, R.P., de Ronde, C.E.

J., Lau, T.-K., Deardorff, N., and Merle, S.G., 2008, Di rect
video and hydrophone ob ser va tions of sub ma rine ex plo sive 
erup tions at NW Rota-1 vol cano, Mariana Arc: J. Geophys. 
Res.-Solid Earth, doi:10.1029/2007JB005215 (in press).

Resing, J.A., Lebon, G., Baker, E.T., Lupton, J.E.,
Embley, R.W., Massoth, G.J., Chadwick, Jr., W.W., and de
Ronde, C.E.J., 2007, Vent ing of acid-sul fate flu ids in a
high-sulfidation set ting at NW Rota-1 sub ma rine vol cano
on the Mariana Arc: Eco nomic Ge ol ogy, v. 102, no. 6, p.
1047-1061.

Walker, S.L., Baker, E.T., Chadwick, Jr., W.W.,
Resing, J.A., Lebon, G.T., Lupton, J.E., and Merle S.G., (in 
press), Erup tion-fed par ti cle plumes and volcaniclastic de -
pos its at a sub ma rine vol cano: NW-Rota-1, Mariana Arc: J. 
Geophys. Res.

Geo logic Sum mary. A sub ma rine vol cano de tected dur -
ing a 2003 NOAA bathymetric sur vey of the Mariana Is -
land arc was found to be hy dro ther mally ac tive and named
NW Rota-1. The ba saltic to ba saltic-an de site seamount
rises to within 517 m of the sea sur face SW of Esmeralda
Bank and lies 64 km NW of Rota Is land and about 100 km
north of Guam. When North west Rota-1 was re vis ited in
2004, a mi nor sub ma rine erup tion from a vent named Brim -
stone Pit on the up per south flank about 40 m be low the
sum mit in ter mit tently ejected a plume sev eral hun dred me -
ters high con tain ing ash, rock par ti cles, and mol ten sul fur
drop lets that ad hered to the sur face of the re motely op er -
ated sub mers ible ve hi cle. The ac tive vent was fun -
nel-shaped, about 20 m wide and 12 m deep. NW Rota-1 is
large sub ma rine vol cano with prom i nent struc tural lin ea -
ments about a ki lo me ter apart cut ting across the sum mit of
the ed i fice and down the NE and SW flanks.

In for ma tion Con tacts. Wil liam Chadwick and Rob ert
Dziak, Or e gon State Uni ver sity and NOAA Vents Pro gram, 
New port, Or e gon; 2115 SE OSU Drive, New port, OR
97365 USA (URL: http://oceanexplorer.noaa.gov/ex plo ra -
tions/06fire/wel come.html).

Suwanose-jima

Ryukyu Is lands, Ja pan
29.635°N, 129.716°E; sum mit elev. 799 m

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

Our last Bul le tin (BGVN 3211) cov ered erup tive ac tiv -
ity dur ing July 2005 to De cem ber 2007. This is sue cov ers
erup tions re corded by the To kyo Vol ca nic Ash Ad vi sory
Cen ter (VAAC) from De cem ber 2007 to March 2008.
Kinoshita and oth ers (2003) noted that Sakura-jima “has
been the most erup tive in Ja pan, with the erup tion col umns
a few ki lo me ters above the crater oc ca sion ally.”

Ta ble 4 sum ma rizes in for ma tion gath ered by the To kyo
VAAC from ob serv ers be tween 9 De cem ber 2007 and 21
March 2008. In all cases the VAAC could not de tect
plumes us ing sat el lite data. An over view of sat el lite and im -
age mon i tor ing of Suwanose-jima ap pears in an ar ti cle by
Kinoshita and oth ers (2003).

Ref er ence: Kinoshita, K., Kanagaki, C., Minaka, A.,
Tsuchida, S., Matsui, T., Tupper, A., Yakiwara, H., and
Iino, N., 2003, Ground and Sat el lite Mon i tor ing of Vol ca -
nic Aero sols in Vis i ble and In fra red Bands: The CEReS In -
ter na tional Sym po sium on Re mote Sens ing - Mon i tor ing of
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En vi ron men tal Change in Asia, Chiba, Ja pan, 16-17 De -
cem ber 2003, 10 p.

Geo logic Sum mary. The 8-km-long, spin dle-shaped is -
land of Suwanose-jima in the north ern Ryukyu Is lands con -
sists of an andesitic stratovolcano with two his tor i cally ac -
tive sum mit crat ers. Only about 50 per sons live on the
sparsely pop u lated is land. The sum mit of the vol cano is
trun cated by a large breached crater ex tend ing to the sea on
the east flank that was formed by ed i fice col lapse.
Suwanose-jima, one of Ja pan’s most fre quently ac tive vol -
ca noes, was in a state of in ter mit tent strombolian ac tiv ity
from On-take (Otake), the NE sum mit crater, that be gan in
1949 and lasted un til 1996, af ter which pe ri ods of in ac tiv ity 
length ened. The larg est his tor i cal erup tion took place in
1813-14, when thick sco ria de pos its blan keted res i den tial
ar eas, and the SW crater pro duced two lava flows that
reached the west ern coast. At the end of the erup tion the
sum mit of On-take col lapsed form ing a large de bris av a -
lanche and cre at ing the horse shoe-shaped Sakuchi cal dera,
which ex tends to the east ern coast. The is land re mained un -
in hab ited for about 70 years af ter the 1813-1814 erup tion.
Lava flows reached the east ern coast of the is land in 1884.

In for ma tion Con tacts: 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).

Cleve land

Aleu tian Is lands, USA
52.825°N, 169.944°W; sum mit elev. 1,730 m

All times are lo cal (= UTC -10 hours)

Our pre vi ous re ports on Cleve land dis cussed short du ra -
tion ex plo sions on 6 Feb ru ary 2006 (BGVN 31:01), 23 May 
2006 (BGVN 31:07), and on 24 Au gust and 28 Oc to ber
2006 (BGVN 31:09).

We re ceived no fur ther re ports on Cleve land un til June
2007. On 12 June, steam emis sions were ob served. The
plume rose to an al ti tude of 3.7 km and drifted SE for 200
km. On 17 June, sat el lite im ag ery showed a sig nif i cant ther -
mal anom aly. Low level erup tive ac tiv ity was sug gested.
No ash plume was de tected. On 26 June, sat el lite im ag ery
showed an other ther mal anom aly. On 20 July, the Alaska

Vol cano Ob ser va tory (AVO) raised the Alert Level from
Ad vi sory to Watch and the Avi a tion Color Code from Yel -
low to Or ange, based upon an in tense ther mal anom aly in
the crater and an as so ci ated steam-and-gas plume ob served
on sat el lite im ag ery. Three small SO2 clouds pro duced by
small ex plo sions on 20 July were de tected in OMI sat el lite
data. Weak ther mal ac tiv ity was observed by satellite
imagery throughout the month.

On 27 July AVO noted that low-level erup tive ac tiv ity
con tin ued. Pho to graphs from 27 July and a pi lot re port
from 2 Au gust in di cated fresh vol ca nic ejecta on the slopes
and sum mit. The E por tion of Chuginadak Is land was
dusted with ash on 3 Au gust. AVO lacks a lo cal seis mic
sys tem at the vol cano was thus un able to track lo cal
volcanic earthquakes.

Ther mal anom a lies con tin ued to be de tected on sat el lite
im ag ery, al though clouds ob scured sat el lite and web cam -
era views of the vol cano on most days dur ing Au gust
through 11 Sep tem ber. A few clear views of the crater dur -
ing this time re vealed mul ti ple ther mal anom a lies at the
sum mit, in di cat ing that low-level eruptive activity
continued.

On 6 Sep tem ber, AVO low ered the Vol ca nic Alert
Level for Cleve land from Watch to Ad vi sory and the Avi a -
tion Color Code from Or ange to Yel low, based on the ob -
ser va tion that since late July, ash and gas plumes had been
ab sent in sat el lite im ag ery and no re ports of ac tiv ity had
been re ceived. On 20 No vem ber the last weak ther mal
anom aly was observed for the year.

At 1200 on 17 Jan u ary 2008, mi nor ash emis sion was
de tected, which drifted N. The plume height could not be
de ter mined. Ther mal anom a lies were found in the sat el lite
im ag ery later that day. Ac cord ing to the AVO, on 8 Feb ru -
ary, dur ing a break in the cloud cover, sat el lite im ag ery de -
tected a dif fuse ash plume ex tend ing about 12 km SE at an
al ti tude be low 1.5 km. Later that day AVO re ceived pi lot
re ports of a dif fuse ash plume that rose to an al ti tude of 6.1
km and, ac cord ing to sat el lite im ag ery, drifted NW. Due to
the in creased ac tiv ity, the Vol ca nic Alert Level was raised
to Watch and the Avi a tion Color Code was raised to Or -
ange. Dur ing 10-11 Feb ru ary, a fee ble ther mal anomaly
was marginally visible on satellite imagery.

On 12 Feb ru ary, the Vol ca nic Alert Level was low ered
back to Ad vi sory and the Avi a tion Color Code was low ered 
to Yel low. This oc curred in re sponse to the ob ser va tion that 
mi nor erup tive ac tiv ity ap peared to have sub sided and no
fur ther ev i dence of ash emis sion had been reported.

On 15 Feb ru ary, a mi nor ex plo sion from Cleve land pro -
duced a small, dif fuse ash plume that rose to an al ti tude of
be low 3 km and drifted NW. On 16 Feb ru ary, a brief ex plo -
sion oc curred. On 22 Feb ru ary, sat el lite im ag ery de tected a
low-level ash plume that drifted about 300 km SE. On 23
Feb ru ary, sat el lite im ag ery re vealed a ther mal anom aly. On
29 Feb ru ary, sat el lite im ag ery de tected a weak ther mal
anom aly and a small ash plume that rose to an al ti tude of
be low 3 km. On 15, 27, and 30 March, weak ther mal anom -
a lies were de tected. As of 4 April 2008, Cleve land re mains
at Advisory and the Aviation code Yellow.

Geo logic Sum mary. Beau ti fully sym met ri cal Mount
Cleve land stratovolcano is sit u ated at the west ern end of the 
un in hab ited, dumb bell-shaped Chuginadak Is land. It lies
SE across Carlisle Pass strait from Carlisle vol cano and NE
across Chuginadak Pass strait from Her bert vol cano. Cleve -
land is joined to the rest of Chuginadak Is land by a low
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Date Time (UTC) Ash cloud al ti tude Di rec tion

09 Dec 2007 2340 1.5 km W

10 Dec 2007 0734 1.8 km W

14 Dec2007 0914 — —

15 Dec 2007 0016 1.8 km E

16 Dec 2007 0353 1.5 km E

16 Dec 2007 2310 1.5 km E

08 Feb 2008 0248 1.8 km E

13 Feb 2008 0208 — —

21 Mar 2008 1622 — —

Ta ble 4. A sum mary of To kyo VAAC re ports on ash plumes from
Suwanose-jima dur ing 9 De cem ber 2007 to 21 March 2008. Cases with
only dashes in the data fields were when ob serv ers de tected an ex plo sion
but they were un able to say more about a re sult ing plume. In many of the
ex am ples given, there were mul ti ple Vol ca nic Ash Ad vi so ries is sued, but
no new data came to light. Cour tesy of the To kyo VAAC.



isth mus. The 1,730-m-high Mount Cleve land is the high est
of the Is lands of the Four Moun tains group and is one of the 
most ac tive of the Aleu tian Is lands. The na tive name for
Mount Cleve land, Chuginadak, re fers to the Aleut god dess
of fire, who was thought to re side on the vol cano. Nu mer -
ous large lava flows de scend the steep-sided flanks of the
vol cano. It is pos si ble that some 18th-to-19th cen tury erup -
tions at trib uted to Carlisle should be as cribed to Cleve land
(Miller et al., 1998). In 1944 Cleve land pro duced the only
known fa tal ity from an Aleu tian erup tion. Re cent erup tions
from Mount Cleve land have been char ac ter ized by
short-lived ex plo sive ash emis sions, at times ac com pa nied
by lava fountaining and lava flows down the flanks.

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,
USA; Geo phys i cal In sti tute, Uni ver sity of Alaska, P.O. Box 
757320, Fair banks, AK 99775-7320, USA; and Alaska Di -
vi sion of Geo log i cal & Geo phys i cal Sur veys, 794 Uni ver -
sity Ave., Suite 200, Fair banks, AK 99709, USA (URL:
http://www.avo.alaska.edu/); Vol ca nic Emis sions Group,
Ozone Mon i tor ing In stru ment (OMI)-To tal Ozone Mon i tor -
ing Spec trom e ter (TOMS), Joint Cen ter for Earth Sys tems
Tech nol ogy, Uni ver sity of Mary land Bal ti more County
(UMBC), and NASA Goddard Space Flight Center (URL:
http://toms.unbc.edu/).
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