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Concepción

Nic a ra gua
11.538°N, 85.622°W; sum mit elev. 1,700 m

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

Ac cord ing to the Instituto Nicaraguense de Estudios
Territoriales (INETER) an erup tion oc curred at dawn on 28 
July 2005 from Concepción, which lies on the is land of
Ometepe in W-cen tral  Lake Nic a ra gua (fig ure 1).
Concepción is fre quently ac tive at low lev els and INETER
re ports sug gested these new events as late as 31 July were
not con sid ered ma jor be hav ioral anom a lies in dic a tive of an
en er getic re ac ti va tion of the vol cano. A col ored di a gram -
matic map that for the case of larger erup tions in cluded haz -
ard zones, ref uges, and es cape routes for three con tin gen -
cies; it ap peared in the press sev eral days be fore the July
erup tion. Many of the sce nar ios in di cated move ment of
peo ple to the SE side of the is land. The map noted that
Concepción has 26 crat ers, and erup tions could oc cur from
other than the cen tral vent.

The 28 July erup tion cloud de pos ited ash in the is land
town of Moyagalpa (~ 9 km W of the sum mit) and in lesser
quan ti ties on the main land set tle ments W of the vol cano, at
San Jorge, Bue nos Ai res, Potosí, Belén, and in the vi cin ity
of Rivas. Res i dents also smelled vol ca nic gases.

INETER re corded seis mic tremor at a sta tion N of the
vol cano, but no large earth quakes oc curred. By the af ter -

noon of 28 July ashfall had re duced con sid er ably, or com -
pletely ceased, but gas emis sion con tin ued. No ther mal
anom a lies were ob served on sat el lite im ag ery. Dur ing the
night and the fol low ing day res i dents on Ometepe is land’s
W side re ported con tin ued pres ence of ash and gas.

On the morn ing of 29 July, geo detic mea sure ments de -
ter mined that sig nif i cant de for ma tion had oc curred, pre -
sum ably re lated to magma in jected. The seis mic sta tion to
the N re corded con stant tremor; dur ing 0500-0800, a se ries
of vol ca nic earth quakes may have been as so ci ated with
small ex plo sions in the crater. At 1025 the seis mic sta tion
re corded a mod er ate ex plo sion in the crater.

On 30 July the N seis mic sta tion reg is tered tremor,
which con tin ued with vari a tions. Sig nif i cant earth quakes
re mained ab sent. On 31 July af ter 0300 tremor am pli tude
rose and it re mained el e vated for an un dis closed amount of
time. How ever, ep i sodes of ashfall di min ished or ceased.

Back ground. Volcán Concepción is one of Nic a ra gua’s 
high est and most ac tive vol ca noes. The sym met ri cal ba -
saltic-to-dacitic stratovolcano forms the NW half of the
dumb bell-shaped is land of Ometepe in Lake Nic a ra gua and 
is con nected to neigh bor ing Madera vol cano by a nar row
isth mus. A steep-walled sum mit crater is 250 m deep and
has a higher west ern rim. N-S-trending frac tures on the
flanks of the vol cano have pro duced chains of spat ter
cones, cin der cones, lava domes, and maars lo cated on the
NW, NE, SE, and south ern sides ex tend ing in some cases
down to Lake Nic a ra gua. Concepción was con structed
above a base ment of lake sed i ments, and the mod ern cone

grew above a largely bur ied cal -
dera, a small rem nant of which
forms a break in slope about half -
way up the north flank. Fre quent
ex plo sive erup tions dur ing the
past half cen tury have in creased
the height of the sum mit sig nif i -
cantly above that shown on cur -
rent top o graphic maps and have
kept the up per part of the vol cano
unvegetated.

In for  ma t ion Con tacts:
Ins t i tu to  Nicaraguense de
Estudios Territoriales (INETER), 
Vol  ca  nol  ogy De par t  ment ,
Apartado 2110, Managua, Nic a -
ra gua (URL: http://www.ineter.
gob.ni/geofisica/vol/concepcion/
concepcion.html).

Miyake-jima

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

Seis  mic i ty  and  reg  u lar
gas-and-steam plumes re lated to
the erup tion dur ing the sum mer of 
2000 con tin ued through Au gust
2003 (BGVN 28:10). From Au -
gust 2003 through Au gust 2005
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Fig ure 1. A map of the por tion of Lake Nic a ra gua con tain ing Ometepe is land, the north ern por tion of which
in cludes Concepción vol cano. Erup tions there in late July led to ash fall ing on many of the la beled set tle ments to
the W of the sum mit. Small dots rep re sent epi cen ters de tected dur ing 2003-2005; they mainly cen tered 10-16 km
to the SE and of ten off the is land, but typ i cally closer to the is land’s other vol cano (Maderas). The larg est were MR

5.6 (date not given). Cour tesy of INETER.



gas emis sions con tin ued; SO2 flux re mained rel a tively high
and nearly con stant (4,000-9,000 tons per day) since Oc to -
ber 2002 (fig ure 2). Eruptions were ab sent in 2003. Seis -
mic ity in creased again in May 2003 to more than 700
events/month (ta ble 1), com pared to less than 450 the pre vi -
ous four months, a level higher than any re corded since Au -
gust 2000 (BGVN 28:10).

The num ber of monthly events re mained above 500
through Feb ru ary 2004, with counts of 1,449 in De cem ber
2003 and 1,353 in Jan u ary 2004. Seis mic ity in creased sig -
nif i cantly dur ing 5-15 March 2004, with more than 400
daily events re corded dur ing 6-10 March (a high of 590
events on the 7th), be fore grad u ally de clin ing, but re sult ing
in a monthly to tal of 3,810. No un usual ac tiv ity or erup tions 
ac com pa nied the el e vated seis mic ity. Al though seis mic ity

dropped in April 2004, more than 1,000 monthly seis mic
events were recorded during May-July 2004.

Seis mic ity was high again in No vem ber (1,015 events)
and De cem ber (1,634 events) 2004, but the De cem ber seis -
mic ity was pri mar ily due to over 700 events dur ing 2-3 De -
cem ber. The am pli tude of the con tin u ous tremor also in -
creased from be low 1 µm/s to around 4 µm/s in June 2004.
Am pli tudes re mained el e vated, though vari able, through
De cem ber 2004.

On 30 No vem ber 2004 a mi nor ash erup tion oc curred
af ter a 2-year lull. A mi nor erup tion is de fined as a small
ex plo sion with mi nor ash emis sion and plume height of less 
than 1 km. The Jap a nese Me te o ro log i cal Agency (JMA)
noted an other gray plume on 2 De cem ber, and the Geo log i -
cal Sur vey of Ja pan (GSJ) listed mi nor erup tions on 2, 7-8,

and 9 De cem ber 2004.
As of April 2005, the SO2 flux 

was about 2,000-5,000 tons/day.
The dan ger of de struc tive erup -
tions was con sid ered to be small,
and some res i dents of the is land
(~ 3,800 peo ple), who had been
evac u ated since Sep tem ber 2000
were re turn ing home as of May
2005. How ever, the GSJ noted
mi nor erup tions again on 12 April 
and 18 May 2005.

Back ground. The cir cu lar,
8-km-wide is land of Miyake-jima 
forms a low-an gle stratovolcano
that rises about 1,100 m from the
sea floor in the north ern Izu Is -
lands about 200 km SSW of To -
kyo. The ba saltic vol cano is trun -
cated by two sum mit cal de ras, the 
youn gest of which, 3.5 km wide,
was formed dur ing a ma jor erup -
tion about 2,500 years ago. A cen -
tral cone, Oyama, rises 120 m
from the floor  of  a nested 1.
5-km-wide cal dera at the east ern
end of the larger cal dera. Par a sitic 
crat ers and vents, in clud ing maars 
near the coast and ra di ally ori -
ented fis sure vents, dot the flanks
of the vol cano. Fre quent his tor i -
cal erup tions have oc curred since
1085 AD at vents rang ing from
the sum mit to be low sea level,
caus ing much dam age on this
small pop u lated is land. Af ter a
three-cen tury-long hi a tus end ing
in 1469, ac tiv ity has been dom i -
nated by flank fis sure erup tions
some times ac com pa nied by mi nor 
sum mit erup tions. A 1.6-km-wide 
sum mit  cal  dera  was s lowly
formed by sub si dence dur ing an
erup tion in 2000.

In for ma tion Con tacts: Ja pan
Me te o ro log i cal Agency (JMA),
Volcanological Di vi sion, 1-3-4
Ote-machi, Chiyoda-ku, To kyo
100, Ja pan (URL: http://www.
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Month
Vol ca nic

Earth quakes

Max. plume height (km)

(date)

Plume Color

(num ber of days, date)

May 2003 713 1.0 (3, 22) W (22 days)

Jun 2003 811 0.9 (5) W (17 days)

Jul 2003 762 0.8 (3) W (13 days)

Aug 2003 562 1.0 (30) W (7 days)

Sep 2003 551 0.9 (15) W (17 days)

Oct 2003 649 1.0 (16, 27) W (17 days)

Nov 2003 971 1.0 (14) W (18 days)

Dec 2003 1,449 1.2 (4) W (28 days)

Jan 2004 1,353 1.2 (28) W (27 days)

Feb 2004 516 1.0 (16) W (26 days)

Mar 2004 3,810 (590 on 7th) 1.0 (3) W (25 days)

Apr 2004 317 1.0 (16) W (24 days)

May 2004 1,014 0.6 (21, 28) W (13 days)

Jun 2004 1,134 (tremor amp. in -
creased to 4 µm/s)

0.8 (30) W (13 days)

Jul 2004 1,025 1.0 (26) W (16 days)

Aug 2004 643 1.2 (9) W (11 days)

Sep 2004 468 1.0 (13) W (14 days)

Oct 2004 776 1.0 (31) W (21 days)

Nov 2004 1,015 1.0 (29) W (25 days), G (1 day, 30th)

Dec 2004 1,634 1.5 (25) W (28 days), G (1 day, 2nd)

Jan 2005 416 (tremor amp.
drops be low 1 µm/s)

1.0 (14, 22) W (28 days)

Ta ble 1. Sum mary of seis mic ity and plume ob ser va tions at Miyake-jima, May 2003-Jan u ary 2005. All re ported
plumes orig i nated from the sum mit crater, and were de scribed as white (W) or gray (G). Data cour tesy of JMA.

Fig ure 2. Daily av er age SO2 flux from Miyake-jima be tween Au gust 2000 and July 2005. Cour tesy of Kazahaya
Kohei, Geo log i cal Sur vey of Ja pan.



kishou.go.jp/eng lish/); A. Tomiya, Geo log i cal Sur vey of Ja -
pan (AIST), 1-1 Higashi, 1-Chome Tsukuba, Ibaraki
305-856, Ja pan (URL: http://staff.aist.go.jp/a.tomiya/
miyakeE.html; Email: a.tomiya@aist.go.jp); Kazahaya
Kohei, Geo log i cal Sur vey of Ja pan (URL: http://staff.aist.
go.jp/kazahaya-k/miyakegas/COSPEC.html); Earth quake
Re search In sti tute (ERI), Uni ver sity of To kyo,Yayoi 1-1-1, 
Bunkyo-ku, To kyo, 113-0032, Ja pan.

Kikai

Ryukyu Is lands, Ja pan
30.789°N, 130.308°E; sum mit elev. 704 m

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

An erup tion in 2002 be gan on 11 May when dis col ored
plumes were noted (BGVN 28:04). Anom a lous seis mic ity
be gan on 14 May 2002, when
about 900 events were re corded
(ta ble 2). The num ber of events
dropped to very low lev els the
next day, but then grad u ally in -
creased to a peak of 967 on the
28th and al most that many on the
29th. Dur ing June 2002, seis mic -
i ty was high on the 2nd (650
events), 3rd (> 300 events), and
8th (~ 240 events). There were
also 117 tremor events dur ing the
month, 73 of them on the 15th.
Plumes and ashfall were re ported
through 5 June (BGVN 28:04).

Ac tiv ity for the fol low ing year 
con sisted of low-level seis mic ity
of less than 200 events per month, 
and fre quent, al most daily, white
plumes. Erup tive ac tiv ity be gan
again on 7-8 June 2003 when
800-1,000 m ash plumes were re -
corded. Al though plumes were
not re ported, erup tions also oc -
curred dur ing 10-12 June. Ad di -
tional erup tions were noted by
JMA dur ing 7, 14-17, 26, 27, and
30 July, and 12, 13, and 15-18
Au gust 2003. All of the June-Au -
gust erup tions caused ashfall. The 
last  gray ish white  erup  t ion
plumes in 2003 were seen on 19
and 22 September.

From March to Sep tem ber
2004, To kyo Vol ca nic Ash Ad vi -
sory Cen ter (VAAC) re ports in di -
cated a num ber of small erup tions 
at Kikai. Three plumes in March
2004 re port edly rose to 1.5 km al -
ti tude, but no ash was vis i ble in
sat el lite im ag ery (ta ble 3). JMA
also re ported erup tions on those
days, but only in di cated plumes
700 m high.

An other plume on 1 June did have ash vis i ble to sat el -
lites. This erup tion was not in cluded in the JMA ob ser va -
tions. Plumes were seen again on 13 Au gust and 25 Sep -
tem ber, again with JMA only re port ing 700-800 m plumes
com pared to 1.2 and 1.5 km plumes, re spec tively, in the
VAAC ad vi sory. No seis mic ity was de tected dur ing 25
Sep tem ber-5 Oc to ber 2004, the pe riod fol low ing the erup -
tion of a gray ish-white plume to 700 m. Data from JMA
through Jan u ary 2005 in di cate con tin u ing vol ca nic earth -
quakes (less than 10/day in De cem ber) and al most daily
white plumes as high as 700 m, but generally 400 m or
below.

Back ground. Kikai is a mostly sub merged, 19-km-wide 
cal dera near the north ern end of the Ryukyu Is lands south
of Kyushu. Kikai was the source of one of the world’s larg -
est Ho lo cene erup tions about 6300 years ago. Rhyolitic
pyroclastic flows trav eled across the sea for a to tal dis tance
of 100 km to south ern Kyushu, and ashfall reached the
north ern most Jap a nese is land of Hokkaido. The erup tion
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Month
Vol ca nic

Earth quakes

Max. plume height (km)

(date)

Plume Color

(num ber of days, date)

May 2002 6,012 — —

Jun 2002 1,415 — —

Jul 2002 198 — —

Aug 2002 141 — —

Sep 2002 110 — —

Oct 2002 144 — —

Nov 2002 83 0.6 (16) W (11 days)

Dec 2002 102 — —

Jan 2003 138 0.6 (2, 15) W (30 days)

Feb 2003 182 0.6 (11, 20) W (24 days)

Mar 2003 224 0.7 (4) W (25 days)

Apr 2003 221 0.8 (27) W (21 days)

May 2003 363 0.6 (22, 23, 26) W (19 days)

Jun 2003 366 1.0 (7) W & LW (13 days)
GW (7th and 8th)

Jul 2003 94 0.8 (26) W (11 days),
GW & G (17th, 26th)

Aug 2003 166 0.8 (23) W, LW (18 days),
GW (12th, 16th)

Sep 2003 320 0.8 (1, 5, 19) W (25 days),
GW (19th, 22nd)

Oct 2003 166 0.6 (10, 19) W (23 days)

Nov 2003 191 — —

Dec 2003 186 0.6 (1) W (29 days)

Jan 2004 157 (1-24 Jan) 0.6 (18, 29, 31) W (26 days)

Feb 2004 40 (26-29 Feb) 0.6 (18) W (25 days)

Mar 2004 110 (none 22-25 Mar) 0.7 (29) W, LW (24 days),
GW (5th, 24th, 25th)

Apr 2004 199 (1-26 Apr) 0.8 (6) W, LW (27 days)

May 2004 164 (15-31 May) 0.7 (26) W (20 days)

Jun 2004 250 0.7 (30) W (13 days)

Jul 2004 249 0.8 (3) W (14 days)

Aug 2004 219 0.8 (4, 24) W (21 days), GW (13th)

Sep 2004 157 0.7 (25) W (19 days), GW (25th)

Oct 2004 137 0.8 (11) W (25 days)

Nov 2004 173 0.6 (5, 7, 13, 25) W (28 days)

Dec 2004 205 0.7 (6) W (30 days)

Jan 2005 144 0.6 (14, 23) W (29 days)

Ta ble 2. Sum mary of seis mic ity and plume ob ser va tions at Kikai, May 2002-Jan u ary 2005. All re ported plumes
were de scribed as ei ther white (W), light white (LW), gray ish white (GW), or gray (G). Data cour tesy of JMA.



dev as tated south ern and cen tral Kyushu, which re mained
un in hab ited for sev eral cen tu ries. Post-cal dera erup tions
formed Iwo-dake lava dome and Inamura-dake sco ria cone, 
as well as sub ma rine lava domes. His tor i cal erup tions have
oc curred in the 20th cen tury at or near Tokara-Iwo-Jima
(also known as Sat suma-Iwo-jima), a small 3 x 6 km is land
form ing part of the NW cal dera rim. Showa-Iwo-jima (also
known as Iwo-jima-Shinto), a small is land 2 km east of
Tokara-Iwo-jima, was formed dur ing sub ma rine erup tions
in 1934 and 1935. Mild-to-mod er ate ex plo sive erup tions
have oc curred dur ing the past few de cades from Iwo-dake,
a  rhyol i t ic  lava dome at  the eastern end of
Tokara-Iwo-jima.

In for ma tion Con tacts: Ja pan Me te o ro log i cal Agency
(JMA),  Volcanological Di vi sion 1-3-4 Ote-machi,
Chiyoda-ku, To kyo 100, Ja pan (URL: http://www.kishou.
go.jp/eng lish/); To kyo Vol ca nic Ash Ad vi sory Cen ter, Ja pan 
Me te  o ro log i  cal  Agency (JMA),  1-3-4 Ote-machi,
Chiyoda-ku, To kyo 100, Ja pan (URL: http://www.jma.go.
jp/JMA_HP/jma/jma-eng/jma-cen ter/vaac/; Email:
vaac@eqvol.kishou.go.jp).

Suwanose-jima

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

Sev eral small erup tions dur ing De cem ber 2003 and Jan -
u ary 2004 at Suwanose-jima pro duced ash plumes to un -
known heights (BGVN 29:03). Lit tle ac tiv ity was ob served
dur ing the first four months of 2004. From the end of April
2004 to the end of July 2005, nu mer ous erup tions and ex -
plo sions pro duced plumes re ported by the To kyo Vol ca nic
Ash Ad vi sory Cen ter (VAAC), in clud ing some ob served
by pilots (table 4).

Back ground. 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  s ta te  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 t ion 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 eruption. Lava
flows reached the eastern coast of
the island in 1884.

In for ma tion Con tacts: To kyo
Vol ca nic Ash Ad vi sory Cen ter,
Ja pan Me te o ro log i cal Agency
(JMA),  1-3-4 Ote-machi,
Chiyoda-ku, To kyo 100, Ja pan
(URL: http://www.jma.go.jp/
JMA_HP/jma/jma-eng/jma-cen -
ter/vaac/; Email: vaac@eqvol.
kishou.go.jp).
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Date Time

Plume Ash vis i ble
on sat el lite

im ag ery
Al ti tude

(km) 
Di rec tion

05 Mar 2004 0922 1.5 N no

24 Mar 2004 1755 1.5 S no

25 Mar 2004 0715 1.5 NW no

01 Jun 2004 1330 — W yes

13 Aug 2004 1105 1.2 NW —

25 Sep 2004 0937 1.5 W —

Ta ble 3. Date and time of erup tions from Kikai, the di rec tion and al ti tude
of ob served plumes, and whether ash was seen on sat el lite im age. Based
on in for ma tion from the To kyo VAAC.

Date Time Event
Plume

Al ti tude (km) Di rec tion

28 Apr 2004 — ash emis sion 3 SE

01 May 2004 0906 ex plo sion — —

07 Jun 2004 — gas plume 2 E

08 Jun 2004 — gas and ash 2 E

09 Jun 2004 1003 ash plume 1.8 E

09 Jun 2004 1300 ash plume — —

30 Jun-05 Jul 2004 var i ous sev eral ex plo sions max 1.9 —

30 Nov 2004 1607 erup tion 1.2 —

20 Dec 2004 — erup tion 1.8 SE

21 Dec 2004 — erup tion — SE

22 Dec 2004 — ash plume — —

24 Dec 2004 — ash plume — —

25 Dec 2004 — ash plume — —

27 Dec 2004 — ash plume — —

29 Dec 2004 — ash plume 1.2 —

01 Jan 2005 — erup tion — —

04 Jan 2005 — erup tion — —

06 Mar 2005 — ash emis sion 1.5 —

08 Mar 2005 — ash emis sion 1.2 —

09 Mar 2005 — ash plume 1.8 —

26 Apr 2005 — erup tion 1.2 E

26 May-31 May 2005 var i ous sev eral ash ex plo sions max 2.1 —

01 Jun-06 Jun 2005 var i ous sev eral ash ex plo sions 1.8 —

06 Jul 2005 var i ous sev eral ash ex plo sions — —

27 Jul 2005 — erup tion with ash 0.8 —

28 Jul 2005 — ash plume 2.4 —

Ta ble 4. Sum mary of ac tiv ity at Suwanose-jima from April 2004 to July 2005 based on in for ma tion from the
To kyo VAAC. “—” in di cates data not re ported or un known.



Anatahan

Mariana Is lands, Cen tral Pa cific
16.35°N, 145.67°E; sum mit elev. 790 m
All times are lo cal (= UTC + 10 hours)

Anatahan’s third his tor i cal erup tion be gan on 5 Jan u ary
2005 (BGVN 29:12 and 30:02). On 5-6 April 2005, an erup -
tion cloud rose to 15.2 km al ti tude, the high est yet seen at
the vol cano (BGVN 30:04). That erup tion, es ti mated to
have ex pelled 50 mil lion cu bic me ters of ash, caused the
tem po rary closure of An der son Air Force Base on Guam.
An erup tion that be gan on 5 May and pro duced an ex ten -
sive ash and steam plume was briefly de scribed in BGVN
30:04, but fur ther de tails fol low. Plumes were fre quently
vis i ble in sat el lite im ag ery; a sum mary of sat el lite ob ser va -
tions is pre sented for 16 June-20 July 2005 (tables 5 and 6).

Ob ser va tions dur ing early May 2005. Ac tiv ity surged
to a mod er ately high level on 5 May, when an ex ten sive
ash-and-steam plume to 4.5 km al ti tude was vis i ble in all
di rec tions. Ash ex tended 770 km N, 130 km S to north ern
Saipan, and 110 km W. Vog ex tended in a broad swath
from 3,000 km W, over the Phil ip pine Is lands, to 1,000 km
N of Anatahan. By 9 May har monic tremor am pli tude had
de creased to near back ground lev els, with a cor re spond ing
drop in erup tive ac tiv ity. As of 10 May the Air Force
Weather Agency (AFWA) re ported ash ris ing to about 3
km al ti tude and ex tend ing 400 km W, with an area of vog
less than half that noted on 5 May.

Anatahan be gan erupt ing sud denly from its E crater at
about 1700 on 10 May. Within hours of the erup tion’s on -
set, a tow er ing col umn of vol ca nic ash and gas rose to more 
than 10 km al ti tude, and the pre vail ing wind blew the ash
W. An im me di ate con cern was the po ten tial for the tiny
abra sive ash frag ments to dam age air craft pass ing nearby
and down wind from the vol cano. The Wash ing ton Vol ca -
nic Ash Ad vi sory Cen ter is sued an ad vi sory that vol ca nic
ash was pres ent at 11 km al ti tude mov ing S at 65 km/hour
and at 4.6 km al ti tude moving W at 20-30 km/hour.

The sin gle seis mic sta tion on the is land main tained by
the Emer gency Man age ment Of fice of the Com mon wealth
of the North ern Mariana Is lands (EMO/CNMI) was not
work ing at the time, but a broad band seis mic in stru ment in -
stalled 6.5 km W of Anatahan’s crater on 6 May by sci en -
tists from Wash ing ton Uni ver sity in St. Louis re corded sig -
nif i cant earth quake ac tiv ity in the hours be fore the erup tion
be gan; the in stru ment was one of many in stalled to con duct
a seis mic ex per i ment along the Mariana Trench. A pre lim i -
nary re view of the data shows there was a rapid in crease in
the num ber of small-mag ni tude earth quakes (prob a bly less
than M 2) to more than 100 per hour be neath the volcano
within a few hours of the eruption onset.

A smaller but nearly con tin u ous erup tion col umn rose
from the E crater of Anatahan for sev eral days fol low ing 10 
May. The re sult ing erup tion clouds were gen er ally be low
about 6 km al ti tude. On 11 May AFWA re ported thick ash
ris ing to 4.2 km al ti tude and mov ing WNW. The ash ex -
tended in a tri an gu lar shape from the sum mit 444 km to the
WSW through 510 km to the NW. A layer of dif fuse ash at
3 km al ti tude ex tended be yond the dense ash for an other
1,000 km. A broad swath of vog ex tended over 2,200 km W 
nearly to the Phil ip pines and over 1,400 km NNW of
Anatahan. Al though the ash plume di min ished over the

next few days, it re mained sig nif i cant, ris ing to 2.4 km al ti -
tude and ex tend ing 370 km WNW on 13 May. Per son nel
from EMO/CNMI and the U.S. Geo log i cal Sur vey (USGS)
who were re pair ing and in stall ing equip ment on 14 May re -
ported hear ing a con tin u ous roar ing sound from 2-3 km W
of the ac tive vent. They also saw ash and steam rising by
pure convection, not explosively, to 3 km altitude.

Ob ser va tions dur ing later May and June 2005. Fol -
low ing nearly con tin u ous erup tion from Jan u ary through
April 2005, on 23-24 May ty phoon Chan-hom shifted the
pre vail ing E winds to the S, blow ing the erup tion col umn
to ward Saipan and Guam. Light ashfall re sulted in flight
can cel la tions at the Saipan and Guam in ter na tional air ports. 
Res i dents of Saipan re ported a rot ten-egg smell as so ci ated
with the ashfall. The on go ing ex plo sive ac tiv ity ex ca vated a 
deep crater within Anatahan’s E crater. Sci en tists es ti mated 
the in ner crater was nearly at sea level by about 20 May; be -
fore the erup tion, the floor of E crater was 68 m above sea
level.

The spiny sur face of a lava flow was first ob served in
the in ner crater on 4 June. The flow ap peared to form a
mound-shaped lava dome, but its vol ume is un known. New
fault scarps and slump fea tures were seen within the E
crater, as well as ad di tional fault ing W of the E crater. A
grad ual in crease in the num ber of long-pe riod (LP) earth -
quakes and tremor be gan at Anatahan on 5 June. Both LP
and tremor events peaked dur ing 2230-0030 on 6 June.
Dur ing the peak in ac tiv ity, more than 350 LP events oc -
curred. Tremor am pli tudes briefly reached a new high for
the cur rent erup tive ac tiv ity, and an ash col umn reached
~ 7.9 km al ti tude. On 6 June, tremor am pli tudes re turned to
low lev els. Dur ing the rest of the week of 1-7 June, ash
plumes reached a max i mum al ti tude of 4.3 km. On 5 June
the EMO/CNMI seis mic sta tion was re paired and ash sam -
ples were col lected from the site. Through 12 June, the seis -
mic re cords showed only con tin u ous ground shak ing to
vary ing de grees. The most in tense pe ri ods of tremor lasted
3 to 10 hours and occurred about every 24-36 hours.

On 12 June, three LP earth quakes were re corded, the
larg est about M 2. Other earth quakes fol lowed in the late
af ter noon and early eve ning of 13 June. Dur ing 17-26 June
2005, seis mic ity was at the high est level since the erup tion
on 6 April, with real-time seis mic am pli tude (RSAM) val -
ues at ANA2 con sis tently near 625.

Since 18 May, Anatahan has sent ash and steam con tin -
u ously to 2.4 km al ti tude or higher, with seven erup tive
pulses to 7.6 km al ti tude or higher. On 11 June, a 10 min -
ute-long erup tive pulse sent ash and steam to 14 km al ti -
tude. On June 19, a 2.6 min ute-long erup tive pulse sent a
cloud of steam and ash to 15.2 km al ti tude; the cloud
moved E and dis si pated af ter about 7 hours. On 6 July, very 
high lev els of tremor for about 30 min utes ac com pa nied an
erup tive pulse to 12.2 km altitude. 

On 11 June be gin ning at 1622 three ex plo sions pro -
duced a dense ash cloud that rose to an al ti tude of ~ 13.7
km. On 12 June, seis mic ity was at mod er ately high lev els,
with pe ri ods of strong tremor and fre quent small LP earth -
quakes. Sat el lite im ag ery showed an ash cloud at an altitude 
of ~ 3 km.

Two strong ex plo sions on 14 June re moved much of the 
small new dome in the in ner crater. Just be fore noon on 14
June, earth quakes be gan to oc cur at in ter vals of 1-2 min -
utes. For the next two days, ep i sodes of in tense tremor and
earth quakes last ing about 1.5 hours oc curred about ev ery
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Date Time (UTC) and Sat el lite Ac tiv ity Sum mary

16 Jun 0340: NASA Aqua Modis (500 m res.) 3-km-high ash/steam mov ing W-WSW at 19-28 km/hour out to 370 km; 3 km high thin ash/
vog out to 1,500 km to W-WNW.0700: GOES-9 Vi sual

17 Jun 0125: NASA Terra Modis (500 m res.) 3-km-high ash/steam mov ing W-WSW at 28-37 km/hour out to 185 km; 3 km high thin ash/
vog out to 1,500 km to WNW.0448: DMSP F-13 Vi sual

18 Jun 0030: NASA Terra Modis (1 km res.) 3-km-high dense ash/steam plume out to 314 km; vol ca nic haze out to 1,780 km W and 760
km NW.0703: GOES-9 Vi sual

1041: DMSP F116 Night Vi sual

19 Jun 0646: NOAA-12 Vi sual (0.6 km) Brief erup tion at 0525Z, ash 15 km high mov ing E; cloud dis si pated by 1400Z af ter
mi grat ing 400 km SE; 3-km-high ash/steam out to 250 km W; 2.4-km-high thin ash/vog out
to 1,900 km WNW and 860 km NW.

0700: Feng Yun-2 (2.8 km)

0725: GOES-9 Vi sual

0819: DMSP F-13 Vi sual (0.6 km)

0819: DMSP F-13 IR(2.8 km)

1034: DMSP F-16 Night Vi sual

20 Jun 0700: GOES-9 Vi sual 3-km-high erup tion cloud mov ing 28-37 km/hour W; mod er ately dense ash/steam plume
ex tends 695 km WNW; thin ash/vog out to 1,500 km NW.1016: DMSP F-13 Night Vi sual (2.8 km)

21 Jun 0100: NASA Terra Modis (250 m res.) 3-km-high erup tion mov ing W at 37 km/hour ex tend ing 460 km W; 3-km-high ash/vog
ex tend ing out to 1,570 km W, then shift ing N and NE to ward Vol cano Is lands.0700: GOES-9 Vi sual

22 Jun 0305: NASA Aqua Modis (250m res.) 1.5-km-high erup tions mov ing W at 28 km/hour; ash/steam ex tend ing 280 km un til ob scured 
by clouds; thin ash/steam out to 1,940 km W.0700: DMSP F-12 Vi sual (0.55 km)

0700: GOES-9 Vi sual

23 Jun 0030: NASA Terra Modis (500 m res.) Ash/steam plume out to 740 km; two SW/NE swaths of vog out 1,760 km N, 1,800 km NE,
and 1,950 km W.0702: En hanced GOES 9 Vi sual

0826: En hanced DMSP F-12 Vi sual

24 Jun 0130: NASA Terra Modis (500 m res.) 3.5-km-high dense, con tin u ous ash/steam plume ex tend ing over 695 km W; large area of vog 
ex tend ing over 1,760 km W, 1,440 km N, and over 1,430 km E.0647: DMSP F-12 Vi sual

0725: En hanced GOES-9 Vi sual

25 Jun 0215: NASA Terra Modis (500m res.) 3.5-km-high ash/steam plume out to 850 km; vog plume 2,000 km W, then 1,700 km N, then
1,940 km E.0525: NOAA-16 Vi sual

0725: En hanced GOES-9 Vi sual

0841: DMSP F-13 Vi sual

27 Jun 0025: NASA Terra Modis (500 m res.) 3.7-km-high ash/steam plume 130 km W; 3-km-high thin ash/vog 1,480 km W, then 740 km
N.0600: GOES-9 Vi sual

0744: NOAA-15 Vi sual (0.9 km)

28 Jun 0405: NASA Aqua Modis (500 m res.) Mod er ately thick ash/steam plume 3 km high ex tends 150 km W mov ing at 27-37 km/hour;
thin ash/vog ex tends 1,900 km W, then turns N mov ing over Ryukyu Is lands.0410: NASA Aqua Modis (2 km res.)

0717: DMSP F-12 Vi sual (1.8 km)

29 Jun 0450: NASA Aqua Modis 3-km-high mod er ately thick ash/steam plume reached be tween 420 and 600 km W mov ing
37 km/hour; thin ash/vog ex tends over 1,800 km W, then veers N over Ryukyu Is lands.0700: GOES-9 Vi sual

30 Jun 0700: GOES-9 Vi sual 3-km-high ash/steam plume ex tended 210 km W mov ing W about 27 km/hour; thin
3-km-high ash/vog ex tends over 2,400 km W, then veers N, reach ing E Tai wan and East
China Sea.

0911: DMSP F-13 Vi sual (1.0 nm)

1425: GOES-9 Split Win dow IR

01 Jul 0135: NASA Terra Modis 3-km-high ash/steam plume ex tend ing over 740 km W; area of vog ex tend ing about 2,300
km NW and over 1,480 km NNE; as vog area moves far ther W be gins to in ter mix with smoke 
from fires in China.

0637: En hanced DMSP F-12 Vi sual

0637: En hanced HIMAWARI

0711: En hanced GOES-9 Vi sual

2214: DMSP F-16 Vi sual

02 Jul 0030: NASA Terra Modis 4.6-km-high dense ash/steam plume ex tend ing about 460 km W; area of vog ex tends far ther
W to ap prox i mately 2,200 km; as the area of vog get closer to China, it be comes in ter mixed
with smoke from the fires in main land China and be gins to move E to a point about 1,800 km
N of Anatahan be fore it is no lon ger de tect able on im ag ery.

0345: NASA Aqua Modis

0638: En hanced NASA Vi sual

1049: En hanced GOES-9 Split-Win dow IR

03 Jul 0800: Feng Yun-2 Vi sual 5.5-km-high fairly dense ash/steam plume ex tend ing NW about 190 km; ash erupted ear lier
to day reached ini tial level of 12.2 km SE of sum mit; area of ash/vog and haze ex tend ing W
about 1,000 km.

0823: DMSP F-13 Vi sual

1201: GOES-12 Split Win dow IR

Ta ble 5. Daily sum ma ries of Anatahan plumes seen in sat el lite im ag ery, 16 June-3 July 2005. Sat el lite ab bre vi a tions: DMSP: De fense Me te o ro log i cal Sat el lite
Pro gram; Feng Yun: “Wind and Cloud”-Peo ples Re pub lic of China Earth Ob serv ing Sys tem me te o ro log i cal sat el lite; GOES: Geo sta tion ary Op er a tional
En vi ron men tal Sat el lites; HIMAWARI: “Sun flower”-Jap a nese geo sta tion ary me te o ro log i cal sat el lites; MTSAT: Jap a nese Me te o ro log i cal Agency and
Jap a nese Min is try of Trans por ta tion sat el lite; NASA: Na tional Aero nau tics and Space Ad min is tra tion; NOAA: Na tional Oce anic and At mo spheric
Ad min is tra tion. Cour tesy of U.S. Air Force Weather Agency Sat el lite Ap pli ca tions Branch (Charles Hol i day, Jenifer E. Piatt, Mickael A. Archuletta, Brent A.
Persinger).
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Date Time (UTC) and Sat el lite Ac tiv ity Sum mary

04 Jul 0330: NASA Aqua Modis Fairly dense ash/steam plume 4.3-6.1 km high ex tend ing W ap prox i mately 390 km; area of
ash/vog and haze ex tend ing to W about 2,200 km out into the Phil ip pine Sea.0638: MTSAT Vi sual

0716: NOAA-12 Vi sual

0800: Feng Yun-2 Vi sual

0809: DMSP F-13 Vi sual

05 Jul 0110: NASA Terra Modis 7.6-km-high fairly dense ash/steam plume ex tend ing W about 570 km; area of ash/vog and
haze ex tend ing about 2,460 km W and into the Phil ip pine Sea.0415: NASA Aqua Modis

0456: Feng Yun-2 Vi sual

0504: NOAA-16 Vi sual

0854: DMSP F-14 Vi sual

1801: GOES-9 Split Win dow IR

06 Jul 0320: NASA Aqua Modis 4.3-km-high fairly dense ash/steam plume ex tend ing W about 1,100 km; 3.0-km-high thin
ash/vog area out to about 1,900 km; in 0840Z sat el lite, erup tion plume rises to about 12.2 km.0706: DMSP F-12 Vis (1.0 nm)

0706: DMSP F-12 Vis (0.3 nm)

0840: DMSP F-14 Vis (0.3 nm)

07 Jul 0100: NASA Terra Modis 4.3-km-high ash/steam plume W to 1,060 km; 3-km-high thin ash/vog area W to about 1,940
km, then NNE about 1,200 km.0700: GOES-9 Vi sual

08 Jul 0305: NASA Aqua Modis (500 m res.) 3.7-km-high ash/steam plume W to 1,160 km; 3-km-high thin ash/vog area W to 2,400 km,
with lobes to N.0445: NASA Aqua Modis (2 km res.)

0700: GOES-9 Vi sual

0811: DMSP F-14 Vi sual (0.6 km)09 Jul

0050: NASA Terra Modis Im age 3-km-high very dis tinct ash/steam plume ex tend ing W about 630 km; large area of vog
ex tend ing W to over 2,500 km, out to the coast of the Phil ip pines and Tai wan; at 2300
an other erup tion ex tend ing to 9.8 km high and ~70 km S of sum mit.

0350: NASA Aqua Modis

0638: MTSAT Vi sual

0834: DMSP F-13 Vi sual

2300: GOES-9 Split-Win dow

10 Jul 0130: NASA Terra Modis Very dis tinct ash/steam plume 5.5-6.1 km high ex tend ing ~790 km WSW; large area of vog
ex tend ing to over 2,600 km W to the coast of Phil ip pines and Tai wan and an other area of vog
be ing caught up in the flow ~1,600 km NW of the vol cano; be tween 10 Jul at 2200Z and 11
Jul at 1200Z, Kadena AB (RODN) sur face re ports in di cated haze and 6-11 km visibilities.

0638: En hanced MISAT Vi sual

0800: Feng Yun-2 Vi sual

0825: DMSP F-13 Vi sual

11 Jul 0035: NASA Terra Modis (500 m res.) Be gin ning at 0700Z, 7.6-km-high plume mea sured 46 km NNE, and an ash/steam plume to
6.1 km mea sured 600 km W; be yond that point, thin ash/VOG, es ti mated be low 4.6 km,
ex tended 1,900 km W and veered N to ward the Ryukyu Is; cur rent erup tions (at 1500Z) are
to 4.6 km mov ing W at 19-28 km/hour.

0700: GOES-9 Vi sual

0810: DMSP F-13 Vi sual (0.6 km)

12 Jul 0420: NASA Aqua Modis (500 m res.) Erup tion plumes are to 6.1 km, and light winds mov ing thick ash/steam out to 90 km W, and
thin ner ash/steam ex tended 140 km NE; area of thin ash/vog stretched W to coast of the
Phil ip pines, while vog con tin ued to re duce visibilities over the Ryukyu Is.; Kadena AB
sur face ob ser va tions in di cated haze and 8-10 km visibilities be tween 0300Z and 1500Z;
erup tion to 11 km oc curred at around 2300Z, and an ash cloud moved at 65-74 km/hour W.

0700: GOES-9 Vi sual

0757: DMSP F-13 Vi sual (0.6 km)

2322: DMSP F-15 Vi sual (0.6 km)

13 Jul 0020: NASA Terra Modis (500 m res.) At 0020 ash cloud seen about 74 km W; at about 0700 ra dar es ti mated an other plume to 9.4
km, which re mained sta tion ary near the sum mit; at the same time, ash/steam to 6.1 km
ex tended 185 km; thin ash/vog con tin ued to the Phil ip pines;  vog over the Ryukyu Is.

0056: NOAA-17 Vi sual (0.9 km)

0700: GOES-9 Vi sual

14 Jul 0001: DMSP F-13 Vi sual Ty phoon Haitang, sit ting to NNW of Anatahan, caused ex ten sive cloud cover; at ~930 km to
W is area of vog that ex tends to the Phil ip pine coastal re gion; faint plume ex tend ing to the N
~80 km; large area of vog SW of Ty phoon Haitang and ex tend ing W.

0638: En hanced MTSAT Vi sual

15 Jul 0638: En hanced MTSAT Vi sual Ex ten sive cloud cover over Anatahan mak ing de tec tion of any ash/steam very dif fi cult; area
of vog lo cated along the E coast of cen tral Phil ip pines area ex tend ing E ~960 km.

16 Jul 0638: En hanced MTSAT Vi sual Con vec tive ac tiv ity per sis tent over the vol cano, mak ing ash/steam de tec tion im pos si ble;
Super Ty phoon Haitang is dis rupt ing any re main ing ar eas of VOG in the W Pa cific.

18 Jul 2206: DMSP F-16 Vi sual (0.9 km) 6.7-km-high ash/steam plume ex tend ing 210 km NW.

19 Jul 2228: DMSP F-15 Vi sual (0.6 km) Due to cloud cover, ash/steam not vis i ble on sat el lite data since around 0000; cur rent
erup tions as sumed to be 3-6.7 km high mov ing N at a max i mum speed of 20 km/hour.

20 Jul No vis i ble ash in im ag ery Due to cloud cover, ash/steam not vis i ble on sat el lite data since about 0200; erup tion plumes
are as sumed to 3 km high mov ing NW at 19-28 km/hour; an erup tion to 15.5 km was de tected 
by 2215, and ash moved SE at 29-37 km/hour; due to ex ten sive cloud cover over the area, no
ash was vis i ble via sat el lite at any time dur ing the past 12 hours; this is the 12th erup tion with
ash to 9.1 km and/or above since the be gin ning of June; as of 1000, ash was no lon ger vis i ble
in ra dar and erup tion plumes were es ti mated to 9.1 km mov ing NE at 37-56 km/hour.

Ta ble 6. Daily sum ma ries of Anatahan plumes seen in sat el lite im ag ery, 4-20 July 2005. Sat el lite ab bre vi a tions: DMSP: De fense Me te o ro log i cal Sat el lite
Pro gram; Feng Yun: “Wind and Cloud”-Peo ples Re pub lic of China Earth Ob serv ing Sys tem me te o ro log i cal sat el lite; GOES: Geo sta tion ary Op er a tional
En vi ron men tal Sat el lites; HIMAWARI: “Sun flower”-Jap a nese geo sta tion ary me te o ro log i cal sat el lites; MTSAT: Jap a nese Me te o ro log i cal Agency and
Jap a nese Min is try of Trans por ta tion sat el lite; NASA: Na tional Aero nau tics and Space Ad min is tra tion; NOAA: Na tional Oce anic and At mo spheric
Ad min is tra tion. Cour tesy of U.S. Air Force Weather Agency Sat el lite Ap pli ca tions Branch (Charles Hol i day, Jenifer E. Piatt, Mickael A. Archuletta, Brent A.
Persinger).



12 hours, ac com pa ny ing strong ash emis sions from the E
crater, with erup tion col umns higher than 2 km al ti tude.
Quiet in ter vals in which the erup tion col umn con tained lit -
tle ash were ac com pa nied by continuous weak tremor.

On 19 June at 1525 a brief erup tion pro duced a
steam-and-ash cloud that reached an al ti tude of ~ 15.2 km
(fig ure 3). Guam Me te o ro log i cal Weather Of fice ra dar
showed that the cloud drifted E. No seis mic sig nal was
clearly as so ci ated with the erup tion. Two days be fore the
erup tion, the am pli tude of con tin u ous tremor was rel a tively
high. Dur ing the days be fore and af ter the erup tion, ash
reached 3-4.6 km and drifted W.

Dur ing 22-27 June AFWA ob served, on sat el lite im ag -
ery, a mod er ately dense cloud of ash and steam that rose to
a max i mum al ti tude of ~ 3 km, and drifted W. Ad di tional
thin ash and vog were vis i ble to the W and NNW of the is -
land. On 26 June AFWA iden ti fied, on sat el lite im ag ery, a
dense cloud of ash and steam ris ing to ~ 3.7 km, mov ing to -
wards the W, and vog to the W, N and NE of the is land (fig -
ure 4). No par tic u lar seis mic sig nal was as so ci ated with the
erup tions. By 28 June the seis mic ity level dropped by about 
80% from the con tin u ously high levels of the last week. 

On 3 July at 1646 an erup tion pro duced a SSE-drift ing
plume to an al ti tude of ~ 12.2 km, ac cord ing to Guam Me -
te o ro log i cal Of fice ra dar. Vog briefly drifted S over the is -
lands of Saipan and Tinian. Dur ing 29 June to 5 July,
steam-and-ash emis sions con tin ued to rise to low al ti tudes.
Dur ing 6-11 July, erup tive ac tiv ity con tin ued, with
steam-and-ash plumes ris ing to a max i mum al ti tude of 6.1
km. On 6 July be gin ning at 1730 tremor at the vol cano in -
creased, and an erup tion pro duced an ash plume to an al ti -
tude of ~ 12.2 km. Dur ing 8-11 July, a thin layer of vog ex -
tended over much of the Philippine Sea (figure 5).

As of 1 Au gust 2005, Anatahan was pre sumed to be in a 
state of con stant erup tion. For the first half of 1 Au gust,
vol ca nic tremor lev els as re corded at Anatahan’s E seis mic
sta tion (ANA2) were be tween 40 and 60 % of the peak lev -
els ob served dur ing 17-26 June. At 0800, the Na tional
Weather Ser vice at Tiyan, Guam, is sued a vol ca nic ash ad -
vi sory for Saipan and Tinian. A strong sul fur odor from the
emit ted vol ca nic gases was re ported by nu mer ous res i dents, 
and ash was ob served on the tips of air craft at Saipan In ter -
na tional Air port. Traces of ash were also ap par ent on so lar
pan els pow er ing equip ment run by the EMO/CNMI on
Saipan. Ac cord ing to the Air Force Weather Agency, con -
tin ued cloud cover caused by a trop i cal storm in hib ited ash
de tec tion on METSAT im ag ery. As of 1252 on 1 Au gust,
the ash plume was pre sumed to be at an al ti tude of 4.6 km,
moving toward the S at 18-27 km/hour.

Back ground. The elon gate, 9-km-long is land of
Anatahan in the cen tral Mariana Is lands con sists of large
stratovolcano with a 2.3 x 5 km, E-W-trending com pound
sum mit cal dera. The larger west ern cal dera is 2.3 x 3 km
wide, and its west ern rim forms the is land’s 790-m high
point. Ponded lava flows over lain by pyroclastic de pos its
fill the floor of the west ern cal dera, whose SW side is cut
by a fresh-look ing smaller crater. The 2-km-wide east ern
cal dera con tained a steep-walled in ner crater prior to the
2003 erup tion whose floor was only 68 m above sea level.
Sparse ness of veg e ta tion on the most re cent lava flows on
Anatahan had in di cated that they were of Ho lo cene age, but 
the first his tor i cal erup tion of Anatahan did not oc cur un til
May 2003, when a large ex plo sive erup tion took place
form ing a new crater inside the eastern caldera.
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Fig ure 3. NOAA sat el lite im age of the ash plume at FL500 (15.2 km) from
the Anahatan erup tion of 19 June 2005. This was one of the high est
plumes ever re corded from the vol cano. Its po si tion SE of Anahatan is
un usual; the usual di rec tion of the ash and other emis sions is W. Cour tesy
of US Air Force Weather Agency.

Fig ure 4. GOES-9 im age of 30 June 2005 show ing the ex tent of the
at mo spheric in jec tion of Anahatan ash and gas. The emis sion reached the
is land of Kyushu. Cour tesy of US Air Force Weather Agency.

Fig ure 5. GOES-9 im age of 8 July 2005 show ing the ash plume and vog
from Anahatan ex tend ing 2,450 km W al most to the Phil ip pines and
Tai wan. Cour tesy of US Air Force Weather Agency.



In for ma tion Con tacts: Juan Takai Camacho and
Ramon Chong, Emer gency Man age ment Of fice of the
Com mon wealth of the North ern Mariana Is lands (EMO/
CNMI), PO Box 100007, Saipan, MP 96950, USA (URL:
http://www.cnmiemo.org/; Email: juantcamacho@hotmail.
com and rcchongemo@hotmail.com); Ha wai ian Vol cano
Ob ser va tory (HVO), U.S. Geo log i cal Sur vey, PO Box 51,
Ha waii Vol ca noes Na tional Park, HI 96718, USA (URL:
http://hvo.wr.usgs.gov/; Email: hvo-info@hvomail.wr.
usgs.gov); Charles Holliday and Jenifer E. Piatt, U.S. Air
Force Weather Agency (AFWA)/XOGM, Offutt Air Force
Base, NE 68113, USA (Email: Charles.Holliday@afwa.af.
mil); Randy White and Frank Trusdell, U.S. Geo log i cal
Sur  vey,  345 Middlefie ld  Road, Menlo Park,  CA
94025-3591, USA (URL http://hvo.wr.usgs.gov/cnmi/up -
date.html; Email: rwhite@usgs.gov; trusdell@usgs.gov).

Pago

New Brit ain, SW Pa cific
5.58°S, 150.52°E; sum mit elev. 742 m

Pago has re mained quiet dur ing April-Au gust 2005,
with no re ports of vol ca nism since the end of the most re -
cent erup tion in early 2003 (BGVN 28:03 and 28:09). Re -
ports since that time have de scribed low-level emis sions
and seis mic ity (BGVN 28:12, 29:02, 29:04, 29:07).

In April the up per vents and the sum mit crater re leased
small amounts of white va por and oc ca sional thin white va -
por was re ported from the lower vents. Seis mic ac tiv ity was 
low; the daily num ber of low-fre quency earth quakes ranged 
from zero to a few. In June weak emis sions of thin white
va por con tin ued to be re leased from the up per vents but no
emis sions were noted from the lower vents. Seis mic ity in
June re mained low, with no more than 8 small, high-fre -
quency earth quakes re corded per day. Sim i lar ac tiv ity con -
tin ued through Au gust. Vi sual ob ser va tions on 27 and 28
Au gust re vealed emis sions of very small vol umes of thin
white va por be ing re leased from the up per vents of the fis -
sure sys tem. No emis sions orig i nated from the lower or
main sum mit vents. Seis mic ac tiv ity was low through out
the month, and some small high-fre quency earth quakes
were re corded. The great est num ber of high-fre quency
events re corded on any given day was 7 on 25 Au gust. No
noises were heard and no glow was observed during the
reporting period.

Back ground. Pago is a young post-cal dera cone that
was con structed within the 5.5 x 7.5 km Witori cal dera. Ex -
ten sive pyroclastic-flow de pos its are as so ci ated with for -
ma tion of the cal dera about 3300 years ago. The gently
slop ing outer flanks of Witori vol cano con sist pri mar ily of
dacitic pyroclastic-flow and airfall de pos its pro duced dur -
ing a se ries of five ma jor ex plo sive erup tions from about
5600 to 1200 years ago. The Buru cal dera, which may have
formed around the same time, cuts the SW flank of Witori
vol cano. The post-cal dera cone of Witori, Mount Pago,
may have formed less than 350 years ago. Pago has grown
to a height above that of the Witori cal dera rim. A se ries of
ten dacitic lava flows from Pago cov ers much of the cal dera 
floor. The youn gest of these was erupted dur ing 2002-2003
from vents ex tend ing from the summit nearly to the NW
caldera wall.

In for ma tion Con tacts: Ima Itikarai and Herman Patia,
Rabaul Vol cano Ob ser va tory (RVO), P. O. Box 386,
Rabaul, Pa pua New Guinea (Email: hguria@global.net.pg).

Ulawun

New Brit ain, SW Pa cific
5.05°S, 151.33°E; sum mit elev. 2,334 m
All times are lo cal (= UTC + 10 hours)

Long steam plumes dur ing 22-23 Au gust 2004 (BGVN
29:07) were ob served on sat el lite im ag ery. Ad di tional
plumes were seen ear lier that month, prompt ing the Dar win 
Vol ca nic Ash Ad vi sory Cen ter to is sue ad vi so ries on four
days.

Ulawun re mained quiet from Au gust 2004 un til March
2005. Dur ing March 2005, weak to mod er ate vol umes of
thick white va por were re leased from the main crater. On
27 and 28 March light gray emis sions were ob served, and
small con tin u ous vol ca nic tremor was re corded for six
hours. The N vent re mained quiet. Seis mic ac tiv ity con tin -
ued at low lev els with low-fre quency earth quakes re corded. 
A tiltmeter was in stalled on 15 March but no sig nif i cant
movements were detected.

Dur ing April-July 2005 white va por from the main vent
was com mon, and plumes were fre quently vis i ble on sat el -
lite im ag ery. On 6 April, a thin plume was vis i ble ex tend ing 
~ 55 km to the SW. On 19 May a small plume to an un -
known height ex tended W. Plumes to un known al ti tudes
were again re leased on 3 and 6 June. Plumes ris ing to 3 km
al ti tude were seen on sat el lite im ag ery on 6 and 21 June.
The 21 June plume con tained ash, and ini tially ex tended W
and WSW; im ag ery about six hours later showed the plume 
blow ing NW. A short plume was vis i ble at ~ 3 km al ti tude
dur ing 22-27 June, and on 27 June a pi lot re ported that the
plume ex tended 37 km. Dur ing 30 June to 1 July, thin ash
plumes were vis i ble on sat el lite im ag ery, but heights were
not given. No noise, night-time glow, or emis sions were re -
ported dur ing this time. Small low-fre quency earth quakes
were re corded. Volcanic tremor was registered on 16-17
June.

On 9 Au gust a plume drift ing to the S was vis i ble on
sat el lite im ag ery (fig ure 6). Dur ing the rest of Au gust, the
sum mit crater re leased thick white va por. Seis mic ity was
char ac ter ized by small low-fre quency earth quakes. One
high-fre quency earth quake and small pe ri odic vol ca nic
tremors were recorded.

Back ground. The sym met ri cal ba saltic-to-andesitic
Ulawun stratovolcano is the high est vol cano of the Bis -
marck arc, and one of Pa pua New Guinea’s most fre quently 
ac tive. Ulawun vol cano, also known as the North Son, rises 
above the north coast of the is land of New Brit ain across a
low sad dle NE of Bamus vol cano, the South Son. The up -
per 1000 m of the 2334-m-high Ulawun vol cano is
unvegetated. A prom i nent E-W-trending es carp ment on the 
south may be the re sult of large-scale slump ing. Satellitic
cones oc cupy the NW and east ern flanks. A steep-walled
val ley cuts the NW side of Ulawun vol cano, and a flank
lava-flow com plex lies to the south of this val ley. His tor i cal 
erup tions date back to the be gin ning of the 18th cen tury.
Twen ti eth-cen tury erup tions were mildly ex plo sive un til
1967, but af ter 1970 sev eral larger erup tions pro duced lava
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flows and ba saltic pyroclastic flows, greatly modifying the
summit crater.

In for ma tion Con tacts: Ima Itikarai, Rabaul Vol cano
Ob ser va tory (RVO), P. O. Box 386, Rabaul, Pa pua New
Guinea (Email: hguria@global.net.pg); Da vid Innes, Air
Niugini, PO Box 7186, Boroko, Port Moresby, Na tional
Cap i  ta l  Dis  t r ic t ,  Pa pua New Guinea (Email :
deejayinnes@ya hoo.com, URL: http://www.airniugini.
com.pg/); Dar win Vol ca nic Ash Ad vi sory Cen tre (VAAC),
Com mon wealth 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/; Email: 
darwin.vaac@bom.gov.au).

Rabaul

New Brit ain, SW Pa cific
4.271°S, 152.203°E; sum mit elev. 688 m
All times are lo cal (= UTC + 10 hours)

As of July 2004 Tavurvur was re leas ing white va por in
vari able amounts, seis mic ity was at a low level, and ground
de for ma tion con tin ued as slow up lift (BGVN 29:07). Erup -
tive ac tiv ity had stopped months ear lier, in Feb ru ary 2004
(BGVN 29:04).

On 25 Jan u ary 2005 ash rose to ~ 500 m above the sum -
mit and drifted E. An other ash emis sion on 31 Jan u ary
reached ~ 1 km above the sum mit but was not vis i ble on
sat el lite im ag ery. Dur ing 1-21 Feb ru ary, fre quent erup tions
of ash clouds rose a few hun dred me ters, drifted SE, and
de pos ited ash mainly off shore. How ever, ashfall was re -
ported in the town of Tokua dur ing 18-21 Feb ru ary. In can -
des cent lava frag ments were vis i ble on sev eral eve nings.
Be tween 200 and 350 daily earth quakes were as so ci ated
with the erup tions. The num ber of seis mic events lev eled

off around 20 Feb ru ary to be -
tween 150 and 200 per day. Dur -
ing 22-24 Feb ru ary ash fell off -
shore, but there were also reports
of  f ine ash reaching Tokua
airport. 

Low-level erup tions con tin -
ued dur ing the first two weeks of
March. Dur ing 22-28 March,
erup tions con tin ued ev ery 10-20
min utes. Ash clouds rose sev eral
hun dred me ters above the sum -
mit, and mod er ate ash fell in
Rabaul  Town dur ing 25-28
March. There were 100-200 daily
earth quakes as so ci ated with the
erup tions. No changes were re -
corded in ground deformation.

Dur ing April, May, and most
of June 2005, low-level erup tive
ac tiv ity con sisted of oc ca sional
emis sion of dif fuse pale gray to
gray ash clouds, which rose a few
hun dred me ters above the sum -
mit. On 1-5, 17-22, and 25-30
April the ash clouds were blown
NNW; on 6-16 and 23-24 April
they drifted ESE. Fine ashfall oc -

curred over Rabaul Town and vil lages down wind. Oc ca -
sional roar ing noises were heard through out April. The
daily av er age num ber of low-fre quency seis mic events in -
creased from about 40 dur ing the first half of the April to
about 100 in the sec ond half. One high-fre quency event, on
26 April, was lo cated NE of the cal dera. Ground de for ma -
tion in di cated an in fla tion ary trend. The real-time GPS site
on Matupit Is land, in the cen ter of the cal dera, has shown
an inflationary trend since January 2005.

Pho to graphs taken by vis i tors to Rabaul in late May to
early June doc u mented ac tiv ity from two sep a rate vents at
Tavurvur. On 25 May there were two dis tinct plumes, one a 
very dark, co her ent, ash col umn and the other a more dif -
fuse white or light gray emis sion; the plumes ap peared to
mix a short dis tance above the vol cano (fig ure 7). A sin gle
larger gray plume was seen on 5 June (fig ure 8). On 27 June 
the Dar win VAAC re ceived a pi lot re port of an ash plume
37 km to the NW of the vol cano. A pi lot ob served an ash
plume from Rabaul on 28 July at a height of 3 km, but ash
was not visible on satellite data.

On 9 Au gust, a low-level ash plume at an al ti tude of 1.5
km was vis i ble on a sat el lite im age of Rabaul. As of
mid-Au gust Tavurvur con tin ued to erupt with dis crete ash
emis sions, al though their fre quency had de clined and most
were less vig or ous. Some of the of ash-laden clouds were
also lighter in color, sug gest ing less ash con tent. Ash
plumes rose be tween 800 and 1,500 m and drifted N and
NW, oc ca sion ally de pos it ing ash on the E part of Rabaul
Town and in ar eas far ther down wind. Roar ing and rum -
bling noises ac com pa nied the ac tiv ity. Pro jec tions of in can -
des cent lava frag ments were vis i ble at night but were less
con spic u ous com pared to the pre vi ous week. Seis mic ity
was at a mod er ate to high level with most earth quakes as so -
ci ated with ash emis sions and ex plo sions. How ever, small
low-fre quency earth quakes not as so ci ated with ash emis -
sions were also re corded. No high-fre quency earth quakes
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Fig ure 6. Terra MODIS sat el lite im age of New Brit ain Is land show ing a dis tinct ash plume drift ing S from
Ulawun (mid dle right) at 0809 on 9 Au gust 2005 (UTC). Plumes can also be seen orig i nat ing from Rabaul (NW
end of the is land, up per right) and Langila (E end of the is land, left). Photo cour tesy of MODIS Rapid Re sponse
Team, NASA Goddard Space Flight Cen ter.



were re corded. Ground de for ma tion mea sure ments from
GPS and tide gauge in stru ments fluc tu ated, but the gen eral
trend showed a slow rate of up lift. As a safety pre cau tion,
people continue to be discouraged from venturing within 1
km of the erupting vent.

Back ground. The low-ly ing
Rabaul cal dera on the tip of the
Ga zelle Pen in sula at the NE end
of New Brit ain forms a broad
shel tered har bor uti lized by what
was the is land’s larg est city prior
to a ma jor erup tion in 1994. The
outer flanks of the 688-m-high
asym met ri cal pyroclastic shield
vol  cano are formed by thick
pyroclastic-flow de pos its. The 8 x 
14 km cal dera is widely breached
on the east, where its floor is
flooded by Blanche Bay and was
formed about 1400 years ago. An
ear lier cal dera-form ing erup tion
about 7100 years ago is now con -
sid ered to have orig i nated from
Tavui cal dera, off shore to the
north. Three small stratovol ca -
noes lie out side the north ern and
NE cal  dera r ims of  Rabaul .
Post-cal dera erup tions built ba -
saltic-to-dacitic pyroclastic cones
on the cal dera floor near the NE
and west ern cal dera walls. Sev -
eral of these, in clud ing Vul can
cone, which was formed dur ing a

large erup tion in 1878, have pro duced ma jor ex plo sive ac -
tiv ity dur ing his tor i cal time. A pow er ful ex plo sive erup tion
in 1994 oc curred si  mul ta neously from Vul can and
Tavurvur volcanoes and forced the temporary abandonment 
of Rabaul city.

In for ma tion Con tacts: Ima Itikarai and Herman Patia,
Rabaul Vol cano Ob ser va tory (RVO), P. O. Box 386,
Rabaul, Pa pua New Guinea (Email: hguria@global.net.pg); 
Dar win Vol ca nic Ash Ad vi sory Cen ter, 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; Roy E.
Price, Ge ol ogy De part ment, Uni ver sity of South Florida,
4202 East Fowler Ave., Tampa, FL 33620, USA (Email:
reprice@mail.usf.edu).

Monowai Seamount

Kermadec Is lands, SW Pa cific
25.887°S, 177.188°W; sum mit elev. -100 m

All times are lo cal (= UTC + 12 hours)

Monowai is a fre quently ac tive sub ma rine vol cano; dur -
ing April-No vem ber 2003, eleven earth quake and T phase
swarms from Monowai were re corded by the Poly ne sian
seis mic net work (Réseau Sismique Polynésien, RSP) op er -
ated by the Laboratoire de Geophysique (LDG) (BGVN
28:11). Ap prox i mately 260 T phases in 2004 and 365 in
Jan u ary-Au gust 2005 were de tected and analyzed by LDG.

In 2004, four short swarms, of 2-3 days du ra tion and
50-80 T phases per swarm (fig ure 9), oc curred on 18-19
Feb ru ary, 31 March-2 April, 27-29 June, and 14 Au gust.
Be tween Au gust 2004 and March 2005, no T phases from
Monowai were re corded, in di cat ing a pe riod of qui es cence
at the vol cano. In 2005, T phase swarms from Monowai
were re corded on 2-3 March, 16-21 April, and 25-26 May.
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Fig ure 7. Pho to graph show ing an erup tion of the Tavurvur cone at Rabaul look ing from the NW across Matupi
Har bor on 25 May 2005. Two plumes, one white and the other dark gray, are orig i nat ing from sep a rate vents. The
peak in the back ground is Turanguna. Cour tesy of Roy Price.

Fig ure 8. Pho to graph show ing an erup tion of the Tavurvur cone at Rabaul
look ing from the SE on 5 June 2005. The sin gle large plume in this view
was darker gray in the up per por tion and lighter gray in the lower por tion.
White clouds above the plume ap pear to be me te o ro log i cal clouds.
Cour tesy of Roy Price.



As of early Au gust 2005, vol ca nic ac tiv ity, as in di cated
by T phases re corded by RSP, re sumed, though nu mer ous
events have not yet been analyzed.

Back ground. Monowai seamount, also known as Orion
seamount, rises to within 100 m of the sea sur face about
half way be tween the Kermadec and Tonga is land groups.
The vol cano lies at the south ern end of the Tonga Ridge
and is slightly off set from the Kermadec vol ca noes. Small
par a sitic cones oc cur on the north and west flanks of the ba -
saltic sub ma rine vol cano, which rises from a depth of about 
1500 m and was named for one of the New Zea land Navy
bathymetric sur vey ships that doc u mented its mor phol ogy.
Nu mer ous erup tions have been de tected from sub ma rine
acous tic sig nals since it was first rec og nized as a vol cano in 
1977. A shoal that had been re ported in 1944 may have
been a pum ice raft or wa ter dis tur bance due to de gas sing.
Sur face ob ser va tions have in cluded wa ter dis col or ation,
vig or ous gas bub bling, and ar eas of upwelling water,
sometimes accompanied by rumbling noises.

In for ma tion Con tacts: Dominique Reymond and
Olivier Hyvernaud, Laboratoire de Geophysique, CEA/
DASE/LDG Ta hiti, PO Box 640, Papeete, French Poly ne -
sia (Email: reymond.d@labogeo.pf, hyvernaud@labogeo.
pf).

Bar ren Is land

Andaman Is lands, In dian Ocean
12.278°N, 93.858°E; sum mit elev. 354 m
All times are lo cal (= UTC + 5 ½ hours)

Heavy mon soon rains that fell soon af ter the be gin ning
of the erup tion on 28 May made ob ser va tions and field work 
dif fi cult, and the erup tion ap peared to have ended by 6 July
(BGVN 30:05). Based on in for ma tion from the In dian Coast 
Guard, Dhanapati Haldar noted that as of 6 June the mode
of erup tion was Strombolian, the same as that ob served dur -
ing 1994-95, with fire foun tains ris ing ~ 100 m, a dark
plume ris ing 1 km, and lava pil ing up on the W face of the
main cone.

On 13 June an In dian Navy ship trans ported Geo log i cal
Sur  vey of  In  dia  sc i  en t is ts  Sumit  Kr.  Mitra ,  P.C.
Bandopadhyay, Sanjeev Raghav, and Tapan Pal to the is -
land. Prior to the visit the vol cano was spew ing a gray ash
plume charged with wa ter va por from both the main crater
and a sub sid iary vent on the SW slope. Around 13 June ac -
tiv ity at the sub sid iary vent de creased con sid er ably and
lava de bris formed a mound of loose hot frag ments. Force -
ful ejec tion of bombs and lapilli con tin ued from the main
crater. The prox i mal ac cu mu la tions of pyroclasts dis played
some incandescence. Red-hot lava frag ments were force -
fully eject ing from the main crater to heights of more than
100 m, ac com pa nied by loud ex plo sions. Strombolian fire
foun tains ev ery 15-30 sec onds cre ated an erup tion col umn
and mush room-shaped plume that blew to the N. Hand
spec i men study re vealed both jet-black and brown ish black
ba saltic frag ments. Both types contained large pheno crysts
of plagioclase and pyroxene in a finer black groundmass
with a por phy ritic texture.

A story in the BBC News-World Edi tion of 11 July
about the vol cano be com ing a tour ist at trac tion served by
char ter boats in cluded a state ment that lava was flow ing
into the sea. How ever, the ob ser va tion was not dated or at -
trib uted to a spe cific source.

Ac cord ing to a pi lot’s re port de scribed in a Vol ca nic
Ash Ad vi sory, ash was vis i ble near Bar ren Is land on 18
July at 0211 at an al ti tude of ~ 6.1 km. Ash was ob served
on sat el lite im ag ery at 0755 that day be low 4.6 km al ti tude.
MODIS im ag ery from the NASA Terra sat el lite at 0930
(0400 UTC) showed a dis tinct brown plume ex tend ing
around 4.6 km NNE. A plume was again re ported by a pi lot
on 18 Au gust at an al ti tude of ~ 3 km, al though ash was not
visible on satellite imagery.

Back ground. 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 

 Volcanism Network, Volume 30, Number 7, July 2005 Bar ren Is land    13

Fig ure 9. Am pli tudes of T phases orig i nat ing from Monowai Seamount re corded at TBI sta tion on Aus tral Is land (see map in BGVN 28:02), ver sus time.
Cour tesy of D. Reymond and O. Hyvernaud, LDG.



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 erup tions in the 19th century and more
recently in 1991 and 1995.

In for ma tion Con tacts: Geo log i cal Sur vey of In dia, 27
Jawaharlal Nehru road, Kolkata 700016, In dia (URL: http:/
/www.gsi.gov.in/barvol.htm); Dhanapati Haldar, Pres i -
dency Col lege, Kolkata, In dia (Email: haldar2115@ya hoo.
co.uk); Jenifer E. Piatt, U.S. Air Force Weather Agency
(AFWA), Sat el lite Ap pli ca tions Branch, Offutt Air Force
Base, Ne braska 68113, USA (Email: Jenifer.Piatt@afwa.af.
mil, URL: https://afweather.afwa.af.mil/); 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/); BBC News World Edi tion, Room
7540, BBC Tele vi sion Cen tre, Wood Lane, Lon don W12
7RJ, United Kingdom (URL: http://news.bbc.co.uk/).

Erta Ale

Ethi o pia
13.60°N, 40.67°E; sum mit elev. 613 m

The most re cent re ported ob ser va tions of Erta Ale made 
dur ing 22-23 Jan u ary 2005 (BGVN 30:01) de scribed hor ni -
tos on a chilled lava lake sur face. The fol low ing re port is
cour tesy of Tony Waltham, who re cently authored an ar ti -
cle dis cuss ing the Afar Tri an gle (Waltham, 2005). These
ob ser va tions from Jan u ary 2004 fur ther il lus trate the
shrink ing of the lava lake pre vi ously noted by a Feb ru ary
2004 ex pe di tion (BGVN 29:02).

A group of Eng lish ge ol o gists who vis ited on 15-16
Jan u ary 2004 ob served an ac tive lava lake es ti mated at
about 25 m across al most in the cen ter of the lower lava
floor within the S crater (fig ure 10) with a tur bu lent lava
sur face ~ 3 m be low its rim. Crust ing was min i mal, and
there was no de vel op ment of sub stan tial lava rafts. Mod est
fountaining oc curred mainly over the zone of ris ing lava
un der the south ern mar gin, and none was ob served to rise
more than 3 m to rim level. A hor ni to just a few me ters high 
was ac tive on the SE side (fig ure 11), a few me ters from the 
lake, and night view ing re vealed in can des cence from a few
other fis sures across the old lava floor. Min i mal fumarolic
ac tiv ity within the crater gen er ated some pe ri ods of thin
blue haze, though there were ma jor emis sions of sul phu -
rous fumes from many fumaroles and fissures around the
remains of the old northern crater.

Ref er ence: Waltham, T., 2005, Ex ten sion tec ton ics in
the Afar Tri an gle: Ge ol ogy To day, v. 21, no. 3, p. 101-107.

Back ground. Erta Ale is an iso lated ba saltic shield vol -
cano that is the most ac tive vol cano in Ethi o pia. The broad,
50-km-wide vol cano rises more than 600 m from be low sea
level in the bar ren Danakil de pres sion. Erta Ale is the
name sake and most prom i nent fea ture of the Erta Ale
Range. The 613-m-high vol cano con tains a 0.7 x 1.6 km,
el lip ti cal sum mit crater hous ing steep-sided pit crat ers. An -
other larger 1.8 x 3.1 km wide de pres sion elon gated par al lel 
to the trend of the Erta Ale range is lo cated to the SE of the
sum mit and is bounded by curvilinear fault scarps on the SE 
side. Fresh-look ing ba saltic lava flows from these fis sures
have poured into the cal dera and lo cally over flowed its rim. 
The sum mit cal dera is re nowned for one, or some times two
long-term lava lakes that have been ac tive since at least
1967, or pos si bly since 1906. Re cent fis sure erup tions have
occurred on the northern flank of Erta Ale.

In for ma tion Con tact: Tony Waltham, 11 Selby Road,
Not tingham NG2 7BP, Uni ted King dom (Email:
tony@geophotos.co.uk).
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Fig ure 10. Erta Ale’s re main ing lava lake in the lower floor of the South
crater, 15-16 Jan u ary 2004. Cour tesy of Tony Waltham.

Fig ure 11. Tele photo view of Erta Ale’s lava lake, with a hor ni to barely
vis i ble on the left side, 15-16 Jan u ary 2004. Cour tesy of Tony Waltham.


