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Jebel at Tair

Red Sea, Ye men
15.55°N, 41.82°E; sum mit elev. 244 m
All times are lo cal (= UTC + 3 hours)

An erup tion that be gan on the af ter noon of 30 Sep tem -
ber 2007 from Jebel at Tair (fig ure 1) sent lava flows across 
the NE part of the 2 x 3 km is land to the sea, and re sulted in
fa tal i ties among Ye men mil i tary per son nel. The erup tion
con tin ued through at least the end of No vem ber. A wide va -
ri ety of spell ing vari a tions have been used to iden tify this
is land vol cano, which is gen er ally trans lated as mean ing
“Bird Is land” in Eng lish; the name used in this re port is
based on Gass and oth ers (1973). The fol low ing in for ma -
tion is based on a com pi la tion of news me dia re ports, ob ser -
va tions and re ports from NATO (North At lan tic Treaty Or -
ga ni za tion) ship crews that as sisted with search and res cue
op er a tions, and sat el lite data.

A sur vi vor res cued by the HMCS To ronto, Ahmad
Abdullah al-Jalal, stated that the erup tion “started with
shocks like quakes, and then we heard huge blasts with lava 
and rocks spew ing out and drop ping on us.” Al-Jalal also
said that he and six fel low sol diers de cided to flee the is land 
by try ing to swim through “boil ing wa ter” sur round ing the
is land. He claimed to have en tered the wa ter at 1530 lo cal
time, shortly af ter the erup tion be gan.

Be fore the is land was vis i ble on the ho ri zon from the
NATO ships, the glow of mol ten rock could be seen light -
ing up the night sky and a spout of lava was clearly vis i ble.
As the ships ar rived just af ter dusk, the crews saw mul ti ple

lava flows mov ing down the slopes. Lava flows and fire
foun tains were vis i ble on the in fra red cam era of the Ship -
board Elec tro-Op ti cal Sen sor Sys tem (SEOSS), though
with the na ked eye sail ors could make out a faint red glow
in the cloud of steam and smoke. The in fra red cam era al -
lowed sail ors to watch the lava flow down the slopes into
the wa ter, and the enor mous pil lar of steam ris ing above it.
Pho to graphs and video clearly showed that the source of
the lava flows was not con fined to a vent near the sum mit,
but was also orig i nat ing from NE flank fis sures that were
pro duc ing mul ti ple fire foun tains (fig ure 2). Small boats ap -
proached within 15 m of the lava-flow ocean en tries, where
sail ors could feel the heat from the lava, steam plumes, and
heated sea wa ter.

Ash plumes were also ob served by ship board ob serv ers
ris ing 300 m. Tephra from the ac tiv ity fell into the wa ter
and cre ated float ing rafts of ash and pum ice that were de -
scribed in some news re ports as ex tend ing al most 10 km
from the is land. NATO ships later en coun tered the vol ca nic 
ma te rial 20 km away (fig ure 3). Lava flows at the shore line
on 2 Oc to ber re mained fluid in some ar eas (fig ure 4), while
oth ers were steam ing (fig ure 5). Enough steam was ris ing
from the lava flows on the NE side of the is land to form a
small plume (fig ure 6).
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Fig ure 1. Geo logic map and cross-sec tion of Jebel at Tair show ing the old
sea cliff, ar eas of older lava flows, and yel low cin der cones. The cen tral
high land area con tained a fumarolic cin der cone noted at the time of the
study. Mod i fied from Gass and oth ers (1973).

Fig ure 2. Fire foun tains ris ing from a fis sure erup tion at Jebel at Tair, 30
Sep tem ber 2007. In fra red photo taken from the deck of the Ca na dian
frig ate HMCS To ronto off shore of the is land. Photo by MCpl Kevin Paul,
Ca na dian Forces Com bat Cam era.

Fig ure 3. Large float ing ash and pum ice rafts re sulted from the 30
Sep tem ber erup tion of Jebel at Tair. One of these rafts can be seen in this
photo with the USS Bain bridge about 20 km from the is land on 2 Oc to ber
2007. Photo by MCpl Kevin Paul, Ca na dian Forces Com bat Cam era.



Con flict ing in for ma tion re ported by news me dia was at -
trib uted to the Ye men Earth quake Ob ser va tion Cen tre re -
gard ing pre cur sory seis mic ity. It ap pears that there was at
least some level of in creased seis mic ity in the Red Sea, per -
haps as early as 7 Sep tem ber. Start ing on 22 Sep tem ber
earth quakes with mag ni tude 2.0-3.6 were al leg edly re -
corded, with five of the larger ones oc cur ring on 30 Sep -

tem ber.  Some re por ts stated that  there were three
earth quakes up to M 4.3 on the af ter noon of 30 Sep tem ber.

Evac u a tions and fa tal i ties. State ments from Ye meni
Coast Guard sources to news me dia soon af ter the on set of
ac tiv ity were that “around 50" sol diers had been evac u ated
from the is land. Com mu ni ca tions from the Ye meni Coast
Guard to the NATO fleet, when as sis tance was re quested
on 30 Sep tem ber, in di cated that 21 of the 29 sol diers on the
is land had been res cued with eight miss ing. Ships later res -
cued two sol diers and re cov ered the bod ies of four sol diers
from the Red Sea. Re ports on 1 Oc to ber by news me dia
quot ing evac u ated sol diers and sources in the Ye meni Na -
val Forces in di cated that 3-4 sol diers were killed at the on -
set of the erup tion. One sol dier stated that his com rades had 
been ”burned by lava." No of fi cial state ments were later
made about fa tal i ties among the sol diers, so it is un known if 
these early re ports were ac cu rate.

As sis tance from NATO. On the af ter noon of 30 Sep -
tem ber 2007, Stand ing NATO Mar i time Group 1 re ceived a 
re port of an ex plo sion about 150 km N of the force. Two
ships scout ing ahead were on scene by late af ter noon, con -
firm ing an erup tion. The six NATO ships in cluded Por tu -
guese frig ate NRP Alvares Cabral with her Lynx Mk95 he -
li cop ter, Amer i can de stroyer USS Bain bridge, Dutch
frig ate HNLMS Evertsen, Dan ish frig ate HDMS Olfert
Fischer, Ger man oiler FGS Spessart, and the pre vi ously
men tioned Ca na dian frig ate HMCS To ronto.

Work ing di rectly with the Ye men Coast Guard Op er a -
tions Cen ter, fol low ing an of fi cial re quest for as sis tance,
NATO crews searched the vol ca nic de bris-filled wa ters
around the is land through out the night for sur vi vors. Af ter
the Ye meni Coast Guard ended the search op er a tion at day -
break and the NATO ships were de part ing the area, the
USS Bain bridge sighted and re cov ered a sur vi vor. He had
drifted about 10 km N of the is land, and was found at 0845
on 1 Oc to ber. Shortly there af ter, HMCS To ronto re cov ered
a sec ond sur vi vor. The only fur ther dis cov er ies were those
of sol diers who per ished at sea, two found by NATO and
two by the Coast Guard.

Sat el lite im ag ery and data. Hot spots were de tected in
MODIS ther mal in fra red sat el lite im ag ery from Jebel at
Tair be gin ning at 2220 (1920 UTC) on 30 Sep tem ber.
Ther mal anom a lies de tected by MODIS-MODVOLC con -
tin ued on a daily ba sis through No vem ber 2007.

Aqua MODIS im ag ery taken at 1340 (1040 UTC) on 1
Oc to ber showed a white plume
cov er ing the en tire NE half of the
is land. A small white plume ris ing 
from the N end of the is land was
no tice able in vis i ble MODIS im -
ag ery on 8 Oc to ber. Also on 8
Oc to ber, a Terra AS TER (Ad -
vanced Spaceborne Ther mal
Emis sion and Re flec tion Ra di om -
e ter) im age clearly showed re cent
lava flows em a nat ing from the
sum mit crater along with a ther -
mal anom aly both in the crater
and a small elon gate anom aly,
prob a bly a lava flow or erup tive
fis sure, im me di ately to the NNE.
Gas plumes were also ris ing from
the sum mit crater and near-sum -
mit lava flows. Lava flows seen in 
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Fig ure 4. Lava en ter ing the ocean at Jebel at Tair, 2 Oc to ber 2007. U.S.
Navy photo by Mass Com mu ni ca tion Spe cial ist 3rd Class Vin cent J.
Street.

Fig ure 5. Steam ing lava flows seen along the NW shore line of Jebel at
Tair, 2 Oc to ber 2007. U.S. Navy photo by Mass Com mu ni ca tion
Spe cial ist 3rd Class Vin cent J. Street.

Fig ure 6. Pho to graph of steam plumes ris ing from Jebel at Tair, 2 Oc to ber 2007. View look ing N taken from the
USS Bain bridge. U.S. Navy photo by Mass Com mu ni ca tion Spe cial ist 3rd Class Vin cent J. Street.



the 8 Oc to ber im age had moved NE from the source be fore
branch ing out and en ter ing the sea across most of the NE
coast at a dis tance of 2 km from the sum mit.

An other AS TER im age ac quired on 15 Oc to ber (fig ure
7) pro vided ev i dence that the erup tion was con tin u ing, with 
a strong ther mal anom aly from the sum mit crater and from
sum mit-area lava flows. Two new ar eas of lava flows could 
be seen com pared to the 8 Oc to ber im age, to the NNW and
SE, each ex tend ing more than 400 m from the crater.

Sul fur di ox ide emis sions. The Ozone Mon i tor ing In -
stru ment (OMI) aboard NASA’s Aura sat el lite de tected sig -
nif i cant SO2 emis sions as so ci ated with the 30 Sep tem ber
erup tion. No SO2 emis sions were ap par ent in OMI data col -
lected at 1315 (1015 UTC) on 30 Sep tem ber. On 1 Oc to ber
at 1400 (1100 UTC) a large SO2 cloud was ob served NW of 
the vol cano over NE Su dan and the Red Sea (fig ure 8), and
a less con cen trated plume was em a nat ing from the is land.
The to tal SO2 bur den mea sured by OMI at this time was
~ 70 kilotons.

Sub se quently, through 5 Oc to ber, only very weak SO2

emis sions were de tected near the vol cano. The SO2 cloud
ob served on 1 Oc to ber con tin ued to drift across the Ara bian 
Pen in sula and cen tral Asia, and on 5 Oc to ber the lead ing
edge of the cloud reached Ja pan. The pre cise al ti tude of the
SO2 cloud is cur rently un known, but the speed and pat tern
of its dis per sion, cou pled with a rel a tively slow de crease in
SO2 bur den, im ply that it was trans ported by the sub trop i cal 
jet stream at an al ti tude of at least 10 km. This high al ti tude
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Fig ure 7. Terra AS TER im age of Jebel at Tair on 15 Oc to ber 2007
show ing the ac tive sum mit crater and fresh lava flows. Re cent lava flows
can be seen ex tend ing 2 km NE to the coast, and small flows not pres ent on 
im ag ery from 8 Oc to ber moved NE, NNW, and SE from the vent. A
dif fuse gas plume is ris ing and blow ing N from the sum mit crater. Tonal
ranges have been ad justed to en hance lava flows. N is to wards the top of
the im age. Cour tesy of NASA Earth Ob ser va tory.

Fig ure 8. Se quence of maps show ing the long-range trans port by the sub trop i cal jet stream of the SO2 cloud from the Jebel at Tair erup tion dur ing 1-6 Oc to ber
2007. The iden ti fi able cloud reached across Asia and well out over the Pa cific Ocean. Cour tesy of Si mon Carn.



sug gests an en er getic erup tion with high lava ef fu sion rates
in the early stages of the event.

Ob ser va tions dur ing No vem ber 2007. On 3 No vem ber
at 0500 Cap tain Lars Melin and crew aboard the MV
Falstaff ob served the con tin u ing ac tiv ity. In can des cence
and lava foun tains (fig ure 9) were seen on the NW side of
the is land near the sum mit from 6-7 km off shore as the ship
passed along the W side. Lava foun tains were an es ti mated
20-50 m high.

Geo logic Sum mary.  The ba salt ic Jebel  at  Tair
stratovolcano rises from a 1,200 m depth in the south-cen -
tral Red Sea, form ing an oval-shaped is land about 3 km
long. Jebel at Tair is the north ern most known Ho lo cene
vol cano in the Red Sea and lies SW of the Farisan Is lands.
Youth ful ba saltic pahoehoe lava flows from the steep-sided 
cen tral vent, Jebel Duchan, cover most of the is land. They
drape a cir cu lar cliff cut by wave ero sion of an older ed i fice 
and ex tend be yond it to form a flat coastal plain. Pyroclastic 
cones are lo cated along the NW and S coasts, and fumarolic 
ac tiv ity oc curs from two uneroded sco ria cones at the sum -
mit. Ra dial fis sures ex tend from the sum mit, some of which 
were the sources of lava flows. The is land is of Ho lo cene
age, and ex plo sive erup tions were re ported in the 18th and
19th centuries.

Ref er ence: Gass, I.G., Mallick, D.I.J., and Cox, K.G.,
1973, Vol ca nic is lands of the Red Sea: J Geol Soc Lon don,
v. 129, p. 275-310.

In for ma tion Con tacts: 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/); Si mon Carn, Joint
Cen ter for Earth Sys tems Tech nol ogy, Uni ver sity of Mary -
land Bal ti more County (UMBC), 1000 Hill top Cir cle, Bal -
ti more, MD 21250 USA (Email: scarn@umbc.edu, URL:
http:// www.volcarno.com/, http://so2.umbc.edu/omi/);
Lars Melin ,  M/V Falstaff,  Swe den (Email:  lars.g.
melin@telia.com); NASA Earth Ob ser va tory (URL: http://
earthobservatory.nasa.gov/); En sign Mat thew A. Goetz, US
Navy, Staff Pub lic Af fairs Of fi cer (SPAO) (Email:
goetzma@ddg96.navy.mil); Ye men Ob server (URL: http://
www.yobserver.com/); Agence France Presse (URL: http:/
/www.afp.com/); Ye men News Agency (SABA) (URL: http:/
/www.sabanews.net/en/); Look out News pa per (URL: http://

www.lookoutnewspaper.com/); Navy NewStand (URL:
http : / /www.navy.mil /swf/ in dex.asp) ;  Deut  sche
Presse-Agentur (URL: http://www.dpa.de/); The Ca na dian
Press (URL: http://www.thecanadianpress.com/); The
Chron i cle Her ald (URL: http://thechronicleherald.ca/); As -
so ci ated Press (URL: http://www.ap.org/).

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)

Based on vi sual ob ser va tions, the Cen ter of Vol ca nol -
ogy and Geo log i cal Haz ard Mit i ga tion (CVGHM) re ported
that dur ing the week of 18-25 June 2007 white-gray ash
rose to 50-250 m above the sum mit. The haz ard sta tus of
the vol cano re mained on level 2 (on a scale of 1-4).

No sig nif i cant change of seis mic ity was noted with re -
spect to pre vi ous weeks, and no ther mal anom a lies were
mea sured dur ing that week by the MODIS/MODVOLC
sat el lite team (ta ble 1). Sub se quently, a se quence of thermal 
anom a lies were mea sured by sat el lite be tween 10 Au gust
and 27 Oc to ber 2007.

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: Cen ter of Vol ca nol ogy and
Geo log i  cal Haz ard Mit i  ga t ion (CVGHM) ,  Ja lan
Diponegoro 57, Bandung 40122, In do ne sia (URL: http://
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Date (2007) Time (UTC) Pix els Sat el lite

09 Mar-09 Aug — none —

10 Aug 1645 1 Aqua

27 Sep 1350 1 Terra

02 Oct 1705 1 Aqua

04 Oct 1355 1 Terra

04 Oct 1650 1 Aqua

11 Oct 1405 1 Terra

13 Oct 1350 1 Terra

13 Oct 1645 2 Aqua

16 Oct 1715 1 Aqua

18 Oct 1410 2 Terra

18 Oct 1705 1 Aqua

27 Oct 1655 1 Aqua

28 Oct-27 Nov — none —

Ta ble 1. Ther mal anom a lies at Dukono based on MODIS-MODVOLC
im ag ing be tween 9 March 2007 and 27 No vem ber 2007 (con tin ued from
the list in BGVN 32:03). Cour tesy of Hawai’i In sti tute of Geo phys ics and
Plan e tol ogy (HIGP) Ther mal Alerts Sys tem.

Fig ure 9. Night-time pho to graph of lava foun tains and in can des cence
from the sum mit crater at Jebel at Tair, 30 No vem ber 2007. Ma te rial was
es ti mated to be ris ing 20-50 m as viewed from 6-7 km off shore dur ing the
night. Cour tesy of Lars Melin.



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/).

Gamkonora

Halmahera, In do ne sia
1.38°N, 127.53°E; sum mit elev. 1,635 m

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

Ac cord ing to the Cen ter of Vol ca nol ogy and Geo log i cal 
Haz ard Mit i ga tion (CVGHM), on 8 July 2007 a phreatic
erup t ion from Gamkonora (f ig ure 10)  pro duced a
white-gray ash plume that rose to an al ti tude of 1.8 km. The 
plume drifted N, and ashfall was re ported from vil lages as
far as 7 km down wind. The Alert Level was raised to 2 (on
a scale of 1-4). The only two pre vi ous Bul le tin re ports on
Gamkonora, in 1981 and 1987 (SEAN 06:07 and 12:04),
de scribed erup tions gen er at ing plumes that rose to less than 
1 km above the vent.

On 9 July 2007, seis mic ac tiv ity in creased and, ac cord -
ing to the Dar win Vol ca nic Ash Ad vi sory Cen tre (VAAC),

erup tion plumes rose to al ti tudes of 2.1-2.6 km. The Alert
Level was raised to 3. Later that day, ash plumes rose to an
al ti tude of 5.6 km, and the Alert Level was raised to 4. On 9 
July, the Hawai’i In sti tute of Geo phys ics and Plan e tol ogy
(HIGP) Ther mal Alerts Sys tem iden ti fied a 1-pixel ther mal
anom aly re corded by the MODIS Terra sat el lite. This was
the only ther mal anom aly mea sured for this vol cano since
the be gin ning of 2007. No fur ther ther mal anom a lies were
mea sured from 10 July to 27 November 2007.

Dur ing 9-10 July, in can des cent ma te rial was pro pelled
5-50 m above the crater and in ter mit tently show ered the
flank. On 10 July, boom ing noises were fol lowed by ash
plumes that rose to an al ti tude of 4.1 km. About 8,400 peo -
ple were evac u ated from vil lages within an 8 km ra dius of
the volcano.

Vi sual ob ser va tions of ash plumes dur ing 12-15 July
were hin dered by cloud cover. On 16 July, the Alert Level
was low ered from 4 to 3 due to a sig nif i cant de crease in
seis mic ac tiv ity, a de cline in ash-plume al ti tudes, and the
ab sence of sum mit in can des cence. On 24 July CVGHM
fur ther low ered the Alert Level to 2 based on vi sual ob ser -
va tions and an other de crease in seis mic ity. Later, dur ing
16-23 July, when breaks in in clem ent weather took place,
ob serv ers saw white plumes ris ing to al ti tudes of 5.6 km.
Avail able CVGHM re ports is sued through late 2007 did not 
dis close fur ther events. Ac cord ing to Saut Simatupang, the
head of In do ne sia’s Volcanological Sur vey, lo cal flights on 
sur round ing is lands were af fected. Lon ger dis tance do mes -
tic flights to eastern Indonesia were not disrupted.

Geo logic Sum mary. The shift ing of erup tion cen ters on
Gamkonora, at 1,635 m the high est peak of Halmahera, has
pro duced an elon gated se ries of sum mit crat ers along a N-S
trending rift. Youth ful-look ing lava flows orig i nate near the 
cones of Gunung Alon and Popolojo, S of Gamkonora.
Since its first re corded erup tion in the 16th cen tury,
Gamkonora has typ i cally pro duced small-to-mod er ate ex -
plo sive erup tions. Its larg est his tor i cal erup tion, in 1673,
was ac com pa nied by tsu na mis that inundated villages.

In for ma tion Con tacts: Cen ter of Vol ca nol ogy and
Geo log i  cal Haz ard Mit i  ga t ion (CVGHM) ,  Ja lan
Diponegoro 57, Bandung 40122, In do ne sia (URL: http://
por tal.vsi.esdm.go.id/joomla/); 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/); 
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/); Vol cano World (URL: http://
volcano.und.edu/).

Gamalama

Halmahera, In do ne sia
0.80°N, 127.33°E; sum mit elev. 1,715 m

On 24 Au gust 2007, the Cen ter of Vol ca nol ogy and
Geo log i cal Haz ard Mit i ga tion (CVGHM) raised the Alert
Level of Gamalama from 1 to 2 (on a scale of 1-4) due to an 
in crease in seis mic ac tiv ity be gin ning 20 Au gust. Prior to
10 Au gust, dif fuse white plumes rose to an al ti tude of 1.8
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Fig ure 10. Ge ol ogy of the is land of Halmahera show ing the lo ca tions of
Dukono, Gamkonora, and Gamalama vol ca noes. The map dis tin guishes
vol ca noes into three groups based on the time of last erup tion: erupted
since 1900; erupted ear lier than 1900 but within 10,000 years be fore
pres ent (BP); and un cer tain date of erup tion. Cour tesy of Vol cano World
(map by Grant Davey and Dan Olberg, PT Nusa Halmahera Min er als).



km, then in creased in al ti tude to 2 km dur ing 10-23 Au gust. 
On 23 Au gust, white and gray plumes rose to an al ti tude of
2.1 km. Con cur rent with the in creased Alert Level, gov ern -
ment of fi cials banned ac cess within a 2-km ra dius of the ac -
tive crater. No ther mal anom a lies were mea sured by
MODIS sat el lites dur ing this time. CVGHM low ered the
Alert Level to 1 on 9 Oc to ber 2007, based on vi sual ob ser -
va tions of plume altitudes and a decline in seismicity.

Geo logic Sum mary. Gamalama (Peak of Ternate) is a
near-con i cal stratovolcano that com prises the en tire is land
of Ternate off the west ern coast of Halmahera and is one of
In do ne sia’s most ac tive vol ca noes. The is land of Ternate
was a ma jor re gional cen ter in the Por tu guese and Dutch
spice trade for sev eral cen tu ries, which con trib uted to the
thor ough doc u men ta tion of Gamalama’s his tor i cal ac tiv ity.
Three cones, pro gres sively youn ger to the north, form the
sum mit of Gamalama, which reaches 1715 m. Sev eral
maars and vents de fine a r if t  zone,  par al  lel  to the
Halmahera is land arc, that cuts the vol cano. Erup tions, re -
corded fre quently since the 16th cen tury, typ i cally orig i -
nated from the sum mit crat ers, al though flank erup tions
have occurred in 1763, 1770, 1775, and 1962-63.

In for ma tion Con tacts: Cen ter of Vol ca nol ogy and
Geo log i  cal Haz ard Mit i  ga t ion (CVGHM) ,  Ja lan
Diponegoro 57, Bandung 40122, In do ne sia (URL: http://
por tal.vsi.esdm.go.id/joomla/).

Ruapehu

New Zea land
39.28°S, 175.57°E; sum mit elev. 2,797 m

There were no re ports of ac tiv ity at Ruapehu fol low ing
the lahar ini ti ated by the burst ing of the tephra dam at
Crater Lake on 18 March 2007 (BGVN 32:06). On 25 Sep -
tem ber an ex plo sive, rel a tively small, erup tion prompted
GeoNet to raise the Alert level to 2 (on a scale of 0-5). The
erup tion, which was prob a bly emit ted from Crater Lake,
was ac com pa nied by an earth quake (M 2.9) last ing eight
min utes. The earth quake, pre ceded by about 10 min utes of
mi nor seis mic ity, was too weak and short in du ra tion to
pro vide any mean ing ful warn ing of the erup tion. Pi lots re -
ported a plume that rose to an al ti tude be low 4.6 km.

On 26 Sep tem ber, ae rial ob ser va tions (fig ure 11) re -
vealed that the sum mit area was cov ered with ash and mud,
mostly di rected N, and de pos its reached 2 km from Crater
Lake. The bal lis tic rockfall apron ex ceeded the ashfall
zone, in di cat ing the force of ejec tion. Im pact crat ers caused 
by large fall ing blocks (more than 1 m in di am e ter) were
also ev i dent. The bal lis tic rocks, ejected from the bot tom of
the lake, were of sev eral types: andesitic flows from the
1945 and 1995/1996 erup tions, a va ri ety of tephra, and
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Fig ure 11. Sum mit of Ruapehu, taken from a plane on 26 Sep tem ber 2007, show ing a lahar on the Whangaehu gla cier. Cour tesy of GeoNet.



vent-fill de bris. To date, there has been no ev i dence of fresh 
magma in the ejecta.

Re ports from ski-field op er a tors, the East ern Ruapehu
Lahar Alarm and Warn ing Sys tem (ERLAWS), and sci en -
tists from GNS Sci ence and Massey Uni ver sity in di cated
that at least two erup tion-as so ci ated lahars oc curred. The
Whakapapa ski field lahar trav eled W ap prox i mately 1 km
down the ski field, reach ing half way down the far west
T-bar to an el e va tion of about 2,100 m. The de posit is about 
30 m wide and con sists of gray ashy snow, with frag ments
of rime ice and scat tered rocks. Ini tial es ti mates sug gest the
lahar trav eled at 20-30 km/hour.

A snow s lurry  lahar  also  trav e led E down the
Whangaehu River, leav ing a de posit about 80 m wide and
1-3 m thick near the Round-the-Moun tain-Track Bridge 7
km from Crater Lake. The de pos its com prise dirty gran u lar
snow with a small per cent age of Crater Lake wa ter and
mud, and scat tered ice frag ments and pieces of rock. The
de pos its thin rap idly down stream, with a thick ness of ~ 40
cm at the bund (10 km), 30 cm at the Wahianoa aq ue duct
(23 km), and 10-20 cm at the Rail gauge (28 km). Data
from flow mon i tor ing indicated two depositional and one
ero sional flow phase.

Ac cord ing to sci en tists from GNS Sci ence and the De -
part ment of Con ser va tion who vis ited on 27 Sep tem ber, the 
crater lake was 2-3 m be low over flow, in di cat ing that about 
500,000 m3 of wa ter was ejected dur ing the erup tion. There
was a strong upwelling from the north ern vent un der the
lake, and some sul fur slicks and white frothy, gas-rich
patches on the lake surface. 

A much less ac tive dis charge was ob served over the
usu ally more ac tive south ern vent area. The lake was a uni -
form gray color, be ing well-mixed. The lake tem per a ture
just af ter the erup tion was 19°C, com pared to 13°C be fore
the eruption. 

There is ev i dence for hy dro ther mal seal ing of the vent
prior to the erup tion. A num ber of sul fur-bear ing rocks
show ev i dence of the sul fur hav ing been mol ten on ejec -
tion, in di cat ing vent tem per a tures at the base of the lake in
ex cess of 119°C.

Ac cord ing to news ar ti cles, the erup tion prompted evac -
u a tions at sev eral ski lodges and caused train ser vice to be
tem po rarily sus pended. A boul der crashed through the roof
of a hut and in jured one person.

On 9 Oc to ber, the Alert Level at Ruapehu was low ered
to 1 be cause no fur ther erup tions had oc curred since the 25
Sep tem ber event.

This erup tion was sim i lar to the 1969, 1975 and 1988
erup tions, al though it was smaller than the 1969 and 1975
events, and larger than 1988 event. All avail able ev i dence
to date in di cates the erup tion was hy dro ther mal.

Geo logic Sum mary. Ruapehu, one of New Zea land’s
most ac tive vol ca noes, is a com plex stratovolcano con -
structed dur ing at least 4 cone-build ing ep i sodes dat ing
back to about 200,000 years ago. The 110 km3 dom i nantly
andesitic vol ca nic mas sif is elon gated in a NNE-SSW di -
rec tion and is sur rounded by an other 100 km3 ring plain of
volcaniclastic de bris, in clud ing the Murimoto de bris-av a -
lanche de posit on the NW flank. A se ries of subplinian
erup tions took place at Ruapehu be tween about 22,600 and
10,000 years ago, but pyroclastic flows have been in fre -
quent at Ruapehu. A sin gle his tor i cally ac tive vent, Crater
Lake, is lo cated in the broad sum mit re gion, but at least five 
other vents on the sum mit and flank have been ac tive dur -

ing the Ho lo cene. Fre quent mild-to-mod er ate ex plo sive
erup tions have oc curred in his tor i cal time from the Crater
Lake vent, and tephra char ac ter is tics sug gest that the crater
lake may have formed as early as 3,000 years ago. Lahars
pro duced by phreatic erup tions from the sum mit crater lake
are a haz ard to a ski area on the upper flanks and to lower
river valleys.

In for ma tion Con tacts: New Zea land GeoNet Pro ject
(URL: http://www.geonet.org.nz/); New Zea land De part -
ment of Con ser va tion, Pri vate Bag, Turangi, New Zea land
(URL: http://www.doc.govt.nz/); In sti tute of Geo log i cal &
Nu clear Sci ences (IGNS), Pri vate Bag 2000, Wairakei,
New Zea land (URL: http://www.gns.cri.nz/); Shane J.
Cronin, Vol ca nic Risk So lu tions, In sti tute of Nat u ral Re -
sources ,  Massey Uni ver  s i ty ,  Pri  vate Bag 11 222,
Palmerston North, New Zea land (URL: http://vol ca nic.
massey.ac.nz/); Nat u ral Haz ards Re search Cen tre, Uni ver -
sity of Can ter bury, Pri vate Bag 4800, Christchurch 8140
(URL: http://www.nhrc.can ter bury.ac.nz/); Agence
France-Presse (URL: http://www.afp.com/).

Colima

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

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

Erup tive ac tiv ity be tween July 2005 and Feb ru ary 2006
in cluded ash plumes up to 10 km in al ti tude, lahars to a
length of about 10 km, pyroclastic flows, and land slides
(BGVN 31:03). Pe ri odic erup tions have con tin ued through
at  least  1  No vem ber  2007,  with  re sul t  ing ash or
ash-and-steam plumes, some of which reached an al ti tude
of 6.1 km (6.7 km on 30 No vem ber 2006). Some plumes
have been de tected by sat el lite im ag ery.

Dur ing 21-27 March and 22-30 April 2007, in can des -
cent ma te rial from Colima reached as high as 50-150 m
above the sum mit. Information for this re port was pro vided
by the Wash ing ton Vol ca nic Ash Ad vi sory Cen ter
(VAAC), based on the Mex ico City Me te o ro log i cal Watch
Of fice (MWO), the Volcanological Ob ser va tory of Colima
University, and satellite imagery.
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Fig ure 12. Pho to graph show ing a typ i cal Vulcanian ex plo sion at Colima,
10 March 2007. Cour tesy of Colima Vol cano Ob ser va tory.



In July and No vem ber 2006 and Au gust 2007, State
gov ern ment of fi cials warned that the threat of erup tions at
Colima con tin ued and that over flights without sci en tific or
civil de fense ob jec tives were re stricted. The of fi cials also
warned pop u la tion to stay out of ra vines near the vol cano
dur ing the rainy sea son for fear of lahars.

Ac cord ing to the State gov ern ment of Colima, on 16-17
No vem ber 2006, ashfall was re ported in vil lages near the
vol cano, in clud ing Cuauhtémoc and Colima.

Ac cord ing to Vyacheslav Zobin, the pe riod from Oc to -
ber 2005 to Jan u ary 2007 was char ac ter ized by small
steam-and-ash Vulcanian ex plo sions (fig ure 12). Be gin ning 
in Jan u ary 2007, the small ex plo sions in creased in num ber,
but de creased in both their en ergy and the to tal ash frac tion. 
Zobin ex plained that this change marked the be gin ning of a
new ep i sode of lava dome growth in the crater (fig ure 13),
first ob served on 9 Feb ru ary 2007. Dome growth con tin ued 
(fig ure 14) with a low mean ef fu sion rate of about 0.01-0.
03 m3/s dur ing Feb ru ary-Oc to ber 2007 and reached a vol -
ume of about 60,000-80,000 m3. 

Geo logic Sum mary. The Colima vol ca nic com plex is
the most prom i nent vol ca nic cen ter of the west ern Mex i can
Vol ca nic Belt. It con sists of two south ward-younging vol -
ca noes, Nevado de Colima (the 4320 m high point of the
com plex) on the north and the 3850-m-high his tor i cally ac -
tive Volcán de Colima at the south. A group of cin der cones 
of late-Pleis to cene age is lo cated on the floor of the Colima
graben west and east of the Colima com plex. Volcán de
Colima (also known as Volcán Fuego) is a youth ful

stratovolcano con structed within a 5-km-wide cal dera,
breached to the south, that has been the source of large de -
bris av a lanches. Ma jor slope fail ures have oc curred re peat -
edly from both the Nevado and Colima cones, and have
pro duced a thick apron of de bris-av a lanche de pos its on
three sides of the com plex. Fre quent his tor i cal erup tions
date back to the 16th cen tury. Oc ca sional ma jor ex plo sive
erup tions (most re cently in 1913) have de stroyed the sum -
mit and left a deep, steep-sided crater that was slowly
refilled and then overtopped by lava dome growth.

In for ma tion Con tacts: Vyacheslav Zobin, Observatorio 
Vulcanologico, Universidad de Colima, Av. Gonzalo
Sandoval 444, Colima, Col. 28045, Mex ico; Observatorio
Vulcanológico de la Universidad de Colima, Colima, Col.,
28045, México (URL: http://www.ucol.mx/volcan/; Email:
ovc@cgic.ucol.mx); Wash ing ton Vol ca nic Ash Ad vi sory
Cen ter (VAAC), Sat el lite Anal y sis Branch (SAB), NOAA/
NESDIS E/SP23, NOAA Sci ence Cen ter Room 401, 5200
Auth Rd, Camp Springs, MD 20746, USA (URL: http://
www.ssd.noaa.gov/VAAC/).

Santa María

Gua te mala
14.756°N, 91.552°W; sum mit elev. 3,772 m

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

Ac tiv ity dur ing late March 2006 through No vem ber
2007 at Santa Maria’s Santiaguito lava-dome com plex in -
cluded ash emis sions sim i lar to those dur ing Oc to ber
2005-March 2006 (BGVN 31:04). The Instituto Nacional de 
Sismologia, Vulcanologia, Meterologia, e Hidrologia
(INSIVUMEH), the Coordinadora Nacional para la
Reducción de Desastres (CONRED), and the Wash ing ton
Vol ca nic Ash Ad vi sory Cen ter (Wash ing ton VAAC) pro -
vided in for ma tion for this re port.

A large num ber of weak-to-mod er ate ex plo sions con tin -
ued at Santiaguito, pro duc ing ash plumes that rose above
the vol cano and de pos it ing ash through the sur round ing
area. On nu mer ous oc ca sions, short pyroclastic flows and
block-and-ash av a lanches de scended the S and SW flank of 
Caliente Dome. Sev eral lahars were re corded from June to
Oc to ber 2007 along the Nima I and Samala rivers.

Ac tiv ity dur ing March-De cem ber 2006. A large num -
ber of weak-to-mod er ate ex plo sions oc curred dur ing 22-28
March 2006, pro duc ing ash plumes that rose to ~ 1 km
above the vol cano. The plumes drifted SW, de pos it ing ash
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Fig ure 13. Num ber of seis mic events per day at Colima dur ing March 2006 to Oc to ber 2007. A heavier line dur ing 2005 in di cates events caused by rockfalls and
pyroclastic flows; the lighter line rep re sents ex plo sion earth quakes. Ep i sodes of large ex plo sions and lava doem growth are also noted. Cour tesy of Colima
Vol cano Observatory.

Fig ure 14. Pho to graph of a new lava dome in the crater at Colima, Oc to ber 
2007. Cour tesy of Jeff John son, New Mex ico In sti tute of Min ing &
Tech nol ogy.



8-10 km away. On sev eral days, short pyroclastic flows and 
block-and-ash av a lanches de scended the SW flank of
Caliente Dome. Ex plo sions on 17 April pro duced ash
plumes 500-900 m high, and pyroclastic av a lanches sent
ma te rial down the S flank.

About two months passed from mid-April  un til
mid-June with out re ported ex plo sive ac tiv ity. Then, ex plo -
s ions on 15-16,  18,  21,  and 26 June pro duced
gas-and-steam plumes with mod er ate to no ash con tent that
reached 1 km above the sum mit. Lahars were observed on
18 and 19 June. 

On 1 July small ash plumes noted by the Wash ing ton
VAAC reached al ti tudes of 5.8 km and drifted SW.
INSIVUMEH re ported that an other ash plume on 3 July
rose 800 m. Steam ing from an in can des cent av a lanche de -
posit was also vis i ble from the NE base of Caliente cone.
Ex plo sions on 9 and 10 Au gust pro duced gas-and-steam
plumes with lit tle-to-no ash con tent that reached heights of
~ 1.5 km and drifted SW. Two ex plo sions on 21 Sep tem ber
caused mi nor ashfall and small block av a lanches. A
pyroclastic flow the next day was gen er ated by ma te rial
com ing off of Caliente Dome. Ad di tional ex plo sions on 26
and 29 Sep tem ber again caused ashfall to the SW. Lava ex -
tru sion on the 29th trig gered av a lanches that sent blocks to
the base of the crater. 

Ac cord ing to the Wash ing ton VAAC, mi nor emis sions
on 18, 26, 27, and 30 Oc to ber were vis i ble on sat el lite im -
ag ery. The small plumes of gas and light ash drifted W. Mi -
nor emis sions seen on sat el lite im ag ery on 14 No vem ber
sent small ash clouds WSW. Ex plo sion plumes reached an
al ti tude of 5.3 km on 15 No vem ber, caus ing ashfall to the
N. Lava flows that day moved down the SW, S, and SE
flanks of Caliente Dome. On 17 No vem ber, ex plo sions pro -
duced white-and-gray plumes that drifted SW, where light
ashfall was re ported. Based on sat el lite im ag ery, the Wash -
ing ton VAAC re ported more gas-and-ash emis sions on 19
No vem ber; plumes drifted W.

Sat el lite im ag ery re vealed ash plumes on 5, 7, and 10
De cem ber that drifted SW, NW, and W, re spec tively. Con -
stant in can des cent av a lanches on 8 De cem ber came from
the S and SE edge of dome and from the toe of the ac tive
lava flow on the SW flank. Ash plumes caused slight
ashfall to the SW. On 28 De cem ber a se ries of small sec tor
col lapses from the SW edge of the Caliente Dome pro duced 
pyroclastic flows that trav eled about 2 km down a ra vine.
An other col lapse pro duced pyroclastic flows and in can des -
cent blocks on 29 De cem ber. Thick ash plumes as so ci ated
with the pyroclastic flows on both days reached an altitude
of 4.3 km and drifted W and NW.

Ac tiv ity dur ing Jan u ary-March 2007. Mi nor emis sions 
of gas and pos si ble ash vis i ble in sat el lite im ag ery on 1 and
2 Jan u ary with nar row plumes drift ing WSW were re ported 
by the Wash ing ton VAAC. On 4 Jan u ary there were 37
weak to mod er ate ex plo sions; the mod er ate events caused
ashfall S and SE in the ranch ing ar eas of Monte Bello and
Monte Claro. About 21 block-and-ash flows were also ob -
served. Ex plo sions on 5 Jan u ary pro duced ash clouds that
rose to 4.3-4.8 km, with ashfall noted to the S and SE. Ash
puffs were vis i ble on sat el lite im ag ery dur ing 7-8 Jan u ary.
Ex plo sions on 12 Jan u ary sent ash plumes to al ti tudes of 3.
9-4.2 km. Plumes drifted SW and ashfall was re ported
down wind. Incandescent blocks rolled SW on 12 and 16
Jan u ary. Based on sat el lite im ag ery, dif fuse ash plumes
iden ti fied on 10, 12, and 14-16 Jan u ary drifted SW and W.

Ex plo sions on 17, 19, and 23 Jan u ary sent ash plumes to 
al ti tudes of 4.1-4.7 km that drifted SW. In can des cent
blocks con tin u ously rolled down the S and SW flanks.
Based on sat el lite im ag ery, the Wash ing ton VAAC re -
ported dif fuse ash plumes on 18, 24, and 30 Jan u ary. Ex -
plo sions pro duced mi nor ashfall on 25, 26, and 29 Jan u ary.
Block-and-ash av a lanches de scended the SW flank of
Caliente Dome on 25 and 29 Jan u ary. An other ash plume
on 31 January rose to 4.8 km and drifted SW

Ex plo sions on 5 Feb ru ary pro duced ash plumes that
rose to al ti tudes of 4.8 km. On 5 Feb ru ary, plumes drifted
SW and S caus ing ashfall down wind. Block-and-ash av a -
lanches de scended the SW and S flanks of Caliente Dome.
Fumarolic plumes drifted SW. Based on sat el lite im ag ery,
the Wash ing ton VAAC re ported that ash plumes drifted W
on 2 Feb ru ary, and that dif fuse plumes drifted SW and S in
a fan shape on 8 Feb ru ary. A ther mal hotspot was also de -
tected on 8 Feb ru ary im ag ery. Av a lanches de scended the
SW flank to the base of Caliente Dome and ex plo sions pro -
duced dif fuse ash plumes on 15 Feb ru ary. Ex plo sions on 19 
Feb ru ary again produced plumes and ashfall to areas SW.

Dif fuse ash plumes seen in sat el lite im ag ery drifted
mainly W and N dur ing 22, 23, and 25-27 Feb ru ary. Seven
ex plo sions on the 26th pro duced ash plumes that rose to al -
ti tudes of 4.4-4.6 km and drifted SW. Av a lanches oc curred
from lava-flow fronts on the SW flanks and from the S edge 
of Caliente Dome. A hotspot was seen on sat el lite im ag ery.
On 27 Feb ru ary, ex plo sions oc cur ring at an ap prox i mate
rate of three per hour pro duced ash plumes that reached al -
ti tudes of 4.8 km. Oc ca sion ally ex plo sions were ac com pa -
nied by pyroclastic flows that traveled SW. 

A SW-di rected dif fuse ash plume on 5 March was fol -
lowed the next day by an other dif fuse plume and a hotspot
seen on sa t  e l  l i te  im ag ery.  Ex plo  sions  pro duced
ash-and-steam plumes that rose to al ti tudes of 3.8-4.8 km
dur ing 21-22 and 25 March and drifted W; ash fell nearby.
On 25 and 26 March, av a lanches oc curred from lava-flow
fronts on the SW flanks of Caliente Dome. A 27 March ex -
plo sion pro duced a pyroclastic flow that trav eled down the
SW flank. Ex plo sions pro duced ash plumes that rose to an
al ti tude of 5 km on 29 March; ashfall was re ported near the
Ob ser va tory Vulcanológico de Santiaguito (OVSAN),
about 5 km S. On 30 March dif fuse ash plumes were again
vis i ble on satellite imagery drifting SW.

Ac t iv  i ty  dur  ing Apri l-June 2007.  On 2 Apri l ,
INSIVUMEH re ported that ash plumes rose to 4.4 km and
drifted SW. Ex plo sions oc ca sion ally pro duced ash plumes
that rose to al ti tudes of 5.3 km and drifted E on 11 and 16
April. Lava-flow fronts on the SW flanks of Caliente Dome 
emit ted gases on 11 April and pro duced av a lanches of
block and ash on 16 April. On 13 April, the Wash ing ton
VAAC re ported that an ash plume was vis i ble on sat el lite
im ag ery drift ing W. Ex plo sions on 20 and 23 April pro -
duced ash plumes that rose to al ti tudes of 5.3 km and
caused ashfall up to 9 km SW. On 23 April, lava flows on
the SW and NE flanks of Caliente Dome pro duced small
land slides com posed of blocks. Dif fuse ash plumes were
seen in sat el lite im ag ery on 18, 23, and 24 April, and gas
plumes pos si bly con tain ing ash on 20 April. Ex plo sions on
26 April pro duced ash plumes that rose to al ti tudes of 4.4-4.
8 km and drifted SW. More ash plumes and steam-and-ash
plumes drifted S and WSW on 26 and 28 April, re spec -
tively. On 30 April, ex plo sions caused ashfall to the SW;
lava extrusion was low. 

10    Santa María Smithsonian Institution — Bulletin of the Global



Based on sat el lite im ag ery, the Wash ing ton VAAC re -
ported that ash plumes drifted S on 9 May. INSIVUMEH
re ported on 10 May that rain caused land slides S down the
Nimá I river, near the Ob ser va tory about 5 km S of the lava
dome. Ex plo sions from Caliente Dome dur ing 10-11 and 14 
May pro duced gas-and-ash plumes that rose to al ti tudes of
4.4-5.3 km and drifted SW and E. Ashfall was re ported
from ar eas S and SW on 10 May. Av a lanches of blocks and
ash from the SW edge of Caliente Dome were observed on
14 May. 

OVSAN and sev eral seis mic sta tions reg is tered a lahar
on 5 June. The lahar de scended the Nimá I river and car ried 
blocks 1-1.5 m in di am e ter and tree branches. The ap prox i -
mately 12-m-wide by 3-m-thick de posit was hot and
smelled of sul fur. On 7 June, INSIVUMEH re ported ex plo -
sions of steam and ash that rose to al ti tudes of 4.3-4.7 km
and drifted SW. A plume rose from a cool ing lava flow at
the NE base of the lava dome. Con tin u ous land slides of
blocks and ash were noted on the SW flank.

Ac tiv ity dur ing July-Oc to ber 2007. Dur ing 11-12 July
there were 27 seis mi cally-de tected ex plo sions. Ad di tional
ex plo sions on 13 July pro duced ash plumes that rose to al ti -
tudes of 4.3-5.3 km. Ash plumes from the ex plo sions
drifted SW and caused ashfall. In can des cent av a lanches of
blocks from Caliente Dome were observed. 

On 31 Au gust 2007, INSIVUMEH re ported that a lahar, 
8 m wide and 1.5 m high, de scended S down the Nima I
river, car ry ing fine ma te rial, tree branches, and blocks. On
25 Sep tem ber 2007 a lahar about 18 m wide de scended S
down Santa María’s Nima I river. On 12 Oc to ber 2007,
lahars in mul ti ple drainages that car ried tree branches, fine
sed i ment, and blocks of mul ti ple sizes, flooded the Samala
river (to the E and S) as far as the Pa cific coast, 70 km S.

Geo logic Sum mary. Sym met ri cal, for est-cov ered Santa 
María vol cano is one of the most prom i nent of a chain of
large stratovolcanoes that rises dra mat i cally above the Pa -
cific coastal plain of Gua te mala. The 3772-m-high
stratovolcano has a sharp-topped, con i cal pro file that is cut
on the SW flank by a large, 1.5-km-wide crater. The
oval-shaped crater ex tends from just be low the sum mit of
Volcán Santa María to the lower flank and was formed dur -
ing a cat a strophic erup tion in 1902. The re nowned plinian
erup tion of 1902 that dev as tated much of SW Gua te mala
fol lowed a long re pose pe riod af ter con struc tion of the large 
ba saltic-an de site stratovolcano. The mas sive dacitic
Santiaguito lava-dome com plex has been grow ing at the
base of the 1902 crater since 1922. Com pound dome
growth at Santiaguito has oc curred ep i sod i cally from four
west ward-younging vents, the most re cent of which is
Caliente. Dome growth has been ac com pa nied by al most
con tin u ous mi nor ex plo sions, with pe ri odic lava extrusion,
larger explosions, pyroclastic flows, and lahars.

In for  ma t ion Con tacts:  Ins t itu to  Nacional  de
Sismologia, Vulcanología, Meteorología, e Hidrologia
(INSIVUMEH), Unit of Vol ca nol ogy, Geo logic De part ment 
of In ves ti ga tion and Ser vices, 7a Av. 14-57, Zona 13, Gua -
te mala City, Gua te mala (URL: http://www.insivumeh.gob.
gt/); Wash ing ton Vol ca nic Ash Ad vi sory Cen ter (VAAC),
Sat el lite Anal y sis Branch (SAB), NOAA/NESDIS E/SP23,

NOAA Sci ence Cen ter Room 401, 5200 Auth Rd, Camp
Springs, MD 20746, USA (URL: http://www.ssd.noaa.gov/
VAAC/); Coordinadora Nacional para la Reducción de
Desastres (CONRED), Av. Hincapié; 21-72, Zona 13, Gua -
te mala City, Gua te mala (URL: http://www.conred.org/).

Rincón de la Vieja

Costa Rica
10.830°N, 85.324°W; sum mit elev. 1,916 m

Dur ing Sep tem ber 2006 through at least May 2007,
low-level fumarolic and seis mic ac tiv ity con tin ued at
Rincón de la Vieja. At the edge of the crater, Fumarolic
gases of ten ir ri tated the eyes, skin, and throat.

Dur ing Sep tem ber 2006, the level of the lake was high,
with con vec tion cells and par ti cles of sul fur float ing on the
sur face. The lake dis played yel low color with mi nor evap o -
ra tion and a tem per a ture of 39ºC. Fumarolic ac tiv ity was
oc cur ring in the S wall and SW part of the crater. Col umns
of gases rose above the edge of the crater and were car ried
by the pre dom i nant winds to ward the W and SW. The
fumaroles on the N side pro duced only low-level emissions.

By April and May 2007, the level of the lake had de -
scended some 50 cm with re spect to Sep tem ber 2006. The
lake color turned to gray with mi nor evap o ra tion. In the S,
there were par ti cles of sul fur float ing on the sur face and a
tem per a ture of 45ºC. The fumarolic ac tiv ity on the SW wall 
dis played low lev els of gas emis sion and rich sul fur de po si -
tions. The fumaroles of the N side were inactive.

Geo logic Sum mary. Rincón de la Vieja, the larg est vol -
cano in NW Costa Rica, is a re mote vol ca nic com plex in the 
Guanacaste Range. The vol cano con sists of an elon gated,
ar cu ate NW-SE-trending ridge that was con structed within
the 15-km-wide early Pleis to cene Guachipelín cal dera,
whose rim is ex posed on the south side. Rincón de la Vieja,
some times known as the “Co los sus of Guanacaste,” has an
es ti mated vol ume of 130 cu km and con tains at least 9 ma -
jor erup tive cen ters. Ac tiv ity has mi grated to the SE, where
the youn gest-look ing crat ers are lo cated. The twin cone of
1916-m-high Santa María vol cano, the high est peak of the
Rincón com plex, is lo cated at the east ern end of a smaller,
5-km-wide cal dera and has a 500-m-wide crater. A plinian
erup tion pro duc ing the 0.25 cu km Río Blanca tephra about
3500 years ago was the last ma jor mag matic erup tion from
the vol cano. All sub se quent erup tions, in clud ing nu mer ous
his tor i cal erup tions pos si bly dat ing back to the 16th cen -
tury, have been from the prom i nent crater con tain ing a
500-m-wide acid lake (known as the Active Crater) located
ENE of Von Seebach crater.

In for ma tion Con tacts: E. Fernández, E. Duarte, R.
Van der Laat ,  M. Mar ti nez ,  W. Sáenz,  V. Barboza ,
Observatorio Vulcanologico Sismologica de Costa
Rica-Universidad Nacional (OVSICORI-UNA), Apartado
86-3000, Heredia, Costa Rica (URL: http://www.ovsicori.
una.ac.cr/).
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