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Ana ta han

Mari ana Is lands, cen tral Pa cific Ocean
16.35°N, 145.67°E; sum mit elev. 788 m
All times are lo cal (= UTC + 10 hours)

An ex plo sive erup tion on 10 May at Ana ta han marked
the first re port of ac tiv ity at the vol cano since an earth quake 
swarm on 29 May 1993 that led to the evacua tion of the is -
land (Bul le tin  v.18, nos. 5 and 8). No erup tions had
previously been docu mented in his tori cal time from this
small vol canic is land in the Com mon wealth of the North ern 
Mari ana Is lands (CNMI) (fig ure 1). 

A group of sci en tists was near Ana ta han on 10 May de -
ploy ing seis mo graphs for the Mar gins Mari ana Sub duc tion
Fac tory Im ag ing Pro ject, which is com prised of mem bers
from Wash ing ton Uni ver sity, St. Louis; Scripps Inst. of
Ocean og ra phy; and CNMI Emer gency Man age ment Of -
fice. They passed Ana ta han as the erup tion was oc cur ring.
The is land was un in hab ited at the time. Ac cord ing to mem -
bers of the re search group who viewed the erup tion from
about 10 km away, the erup tion be gan on 10 May around
1700. The CNMI Emer gency Man age ment Of fice (EMO)
re ported that the ash cloud pro duced from the erup tion

even tu ally rose to an al ti tude of ~ 12 km (fig ure 2). Dur ing
an ob ser va tional heli cop ter flight, EMO per son nel dis cov -
ered that the erup tion was ema nat ing from the east ern cra ter 
(fig ure 3). They noted that only ash was be ing emit ted, no
lava flows were seen, and no ex plo sions were seen or
heard. The sci en tists had vis ited the is land on 6 May and
saw no signs of any un usual ac tiv ity.

The Wash ing ton Vol canic Ash Ad vi sory Cen ter
(VAAC) is sued an ad vi sory about the Ana ta han erup tion
stat ing that an ash cloud was visi ble on sat el lite im agery on
10 May at 2232 at an es ti mated al ti tude of 10.5 km. One
layer of the ash cloud drifted south at a speed of ~ 65
km/hour, and a lower level at an al ti tude of ~ 4.5 km drifted 
W at ~ 28 km/hr. By 0655 the next day ash was seen in sat -
el lite im agery drift ing in three dif fer ent di rec tions: WNW
at an al ti tude around 5.5 km, SW around 8.5 km, and two
sepa rate and smaller ash plumes were drift ing SE at al ti -
tudes around 13.4 km. At this time, a hot spot was visi ble on 
GOES-9 im agery.

On 11 May the CNMI Emer gency Man age ment Of fice,
Of fice of the Di rec tor is sued a spe cial ad vi sory stat ing,
“Due to this ac tive vol cano erup tion with high level clouds
and [an] ash plume, the gen eral pub lic es pe cially fish er men, 
tour op era tors and com mer cial pi lots are ad vise[d] to stay
away from the is land of Ana ta han un til fur ther no tice from
the Of fice of Emer gency Man age ment.” The erup tion con -
tin ued through at least 14 May, when the Wash ing ton
VAAC is sued an ash ad vi sory stat ing that ash was visi ble
on sat el lite im agery drift ing W of Ana ta han at an al ti tude of 
~ 4.9 km. 

Back ground. The elon gated, 9- km- long is land of Ana -
ta han in the cen tral Mari ana Is lands con sists of two coa -
lesc ing vol ca noes with a 2.3 x 5 km, E- W- trending sum mit
de pres sion formed by over lap ping sum mit cal deras. The
larger west ern cal dera is 2.3 x 3 km wide and ex tends east -
ward from the sum mit of the west ern vol cano, the is land’s
788 m high point. Ponded lava flows over lain by py ro clas -
tic de pos its fill the cal dera floor, whose SW side is cut by a
fresh- looking smaller cra ter. The sum mit of the lower east -
ern cone is cut by a 2- km- wide cal dera with a steep- walled
in ner cra ter whose floor is only 68 m above sea level. The
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Fig ure 1. Map of the Mari ana Is lands and out line of the ad ja cent Mari ana
Trench. The Com mon wealth of the North ern Mari ana Is lands ex tends
from Rota in the south to Far al lon de Pa ja ros in the north. The is land of
Ana ta han is ap proxi mately 9 km long and 4 km wide. Cour tesy of CNMI
Emer gency Man age ment Of fice.

Fig ure 2. Pho to graph taken on 10 May 2003 of an ash cloud pro duced
from the erup tion of Ana ta han that be gan that day. The cloud top is at ~ 4.6 
km and ema nates from the east ern cra ter. The view is to ward the SW.
Cour tesy of CNMI Emer gency Man age ment Of fice. 



sparse ness of vege ta tion on the most re cent lava flows on
Ana ta han in di cate their prob able Holo cene age. 

In for ma tion Con tacts: Doug Wiens, Wash ing ton Uni -
ver sity, St. Louis, McDon nell Hall 403 Box 1169, St.
Louis, MO 63130 (Email: doug@seismo.wustl.edu); Al lan
Sau ter, Scripps In sti tu tion of Ocean og ra phy, UCSD, 9500
Gil man Drive, La Jolla CA, 92093- 0225 (Email: asau -
ter@ucsd.edu); Juan Ca ma cho, Com mon wealth of the
North ern Mari ana Is lands Emer gency Man age ment Of fice,
P.O.  Box 10007,  Sai pan,  MP 96950 (URL:
http://www.cnmiemo.org/, Email: juant ca ma cho@hot -
mail.com); Wash ing ton VAAC, Sat el lite Analy sis Branch
(SAB), NOAA/NES DIS E/SP23, NOAA Sci ence Cen ter
Room 401, 5200 Auth Road, Camp Springs, MD 20746
USA (URL: http://www.ssd.noaa.gov/); Scott Row land,
Uni ver sity of Ha wai’i at Ma noa, Ha wai’i In sti tute of Geo -
phys ics and Plane tol ogy, 1680 East- West Road, POST 602, 
Hono lulu, HI 96822 (Email: scott@pgd.ha waii.edu); Frank 
Trus dell, Ha wai ian Vol cano Ob ser va tory, P.O. Box 51, Ha -
waii Na t ional  Park,  HI,  96718- 0051 (Email:  trus -
dell@usgs.gov). 

Suwanose- jima

Ryukyu Is lands, Ja pan
29.53ºN, 129.72ºE; sum mit elev. 799 m
All times are lo cal (= UTC + 9 hours)

Though the vol cano had been rela tively quiet since 26
August 2002 (Bul le tin v. 27, no. 7), the Ja pan Me te oro logi -
cal Agency re ported that ex plo sive erup tions be came fre -
quent on the morn ing of 12 Sep tem ber 2002. Rum bling was 
heard in ter mit tently at a lo ca tion ~ 4 km SSW of the sum -
mit, and light ash fall was ob served on 12 Sep tem ber. Ex -
plo sions oc curred at 0816, 1246, 1746, and 1754 on 12
Sep tem ber, and at 0853, 1016, and 1027 on 13 Sep tem ber.

A pi lot re port con tained in the Ka goshima Air port
weather ob ser va tion is sued at 1000 on 5 De cem ber 2002
noted a plume es ti mated to be be tween 900 and 1,200 m al -

t i  tude.  The U.S.  Air  Force
Weather Agency noted that the
plume was also seen on DMSP
(De fense Me te oro logi cal Sat el lite 
Pro gram) im agery at 1034 and on
NASA Terra MODIS im agery at
1055 on 5 De cem ber.

The REAL- Volc Pro ject at the 
Vol cano Re search Cen ter, Earth -
quake Re search In sti tute, Uni ver -
sity of To kyo, has de tected sev -
eral  ther  mal  anoma l ies  on
Suwanose- jima since they started
an AVHRR moni tor ing sys tem in
2001. Anoma lies were seen on 11 
Oc to ber  2001,  20 No vem ber
2001, 30 De cem ber 2001, 20
April 2002, and 12 Janu ary 2003.

Back ground. The 8- km- long,
spindle-  shaped is  land of
Suwanose- jima is oc cu pied by a
strato vol cano with two his tori -
cally ac tive sum mit cra ters. The

vol cano is one of the most ac tive in Ja pan. Only about 50
per sons live on the sparsely popu lated is land. The sum mit
of the vol cano is trun cated by a large breached cra ter. The
breach opens and ex tends to the sea on the E flank; it was
formed by edi fice col lapse. In ter mit tent Strom bo lian erup -
tions have taken place from On- take, the NE sum mit cra ter.
The larg est his tori cal erup tion took place in 1813- 14, when
thick sco ria de pos its blan keted resi den tial ar eas, af ter
which the is land was un in hab ited for about 70 years. The
SW cra ter pro duced lava flows that reached the W coast in
1813, and lava flows reached the E coast of the is land in
1884.

In for ma tion Con tacts: Naokuni Uchida, Ja pan Me te -
oro logi cal Agency (JMA- Fukuoka Cen ter), 1- 3-4 Ote-
 machi,  Chiyoda-  ku,  To kyo 100,  Ja  pan (Emai l:
uchida@met.kis hou.go.jp); Taka yuki Kaneko, Vol cano Re -
search Cen ter, Earth quake Re search In sti tute, Uni ver sity of 
To kyo, Yayoi 1- 1-1, Bunkyo- ku, To kyo 113- 0032, Ja pan
(URL: http://hak one.eri.u- tokyo.ac.jp/vrc/VRC.html,
http://vrsserv.eri.u- tokyo.ac.jp/RE AL VOLC/; Email:
nakada@eri.u- tokyo.ac.jp, kaneko@eri.u- tokyo.ac.jp);
Char les Hol li day, U.S. Air Force Weather Agency, 106
Peacekeeper Drive, Ste 2NE, Of fut AFB, NE 68113- 4039,
USA (URL: https://af weather.afwa.af.mil/, Email: Char -
les.Hol li day@afwa.af.mil).

Ki kai

Ryukyu Is lands, Ja pan
30.78°N, 130.28°E; sum mit elev. 717 m
All times are lo cal (= UTC + 9 hours)

Ac cord ing to a Japa nese Me te oro logi cal Agency (JMA) 
re port on 6 June 2002, dis col ored plumes as so ci ated with
vol canic tremor had in ter mit tently is sued from Ki kai since
11 May 2002. The U.S. Air Force Weather Agency re -
ported that plumes ema nat ing from Satsuma- Iwo- jima (an
is land form ing part of the NW cal dera rim of Ki kai) were
visi ble on sat el lite im agery dur ing 24- 28 May and 1-4 June
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Fig ure 3. Map of Ana ta han show ing the deep pit on the east ern side of the sum mit, which is re ferred to as the East
Cra ter, and is the source of the erup tion that be gan on 10 May 2003. Cour tesy of Scott Row land, Uni ver sity of
Ha waii Ma noa.



2002. The thin plumes drifted to the S, SE, and E dur ing
May, and were es ti mated to be lower than 3 km al ti tude.
Ash was seen from the is land of Yaku- shima on the af ter -
noon of 26 May. JMA noted that the number of small vol -
canic earth quakes in creased af ter 29 May. The JMA re port
also stated that dis col ored plumes were ob served from
Mishima vil lage in the Ryukyu Is lands, and that ash fell on
resi den tial ar eas, dur ing 3-5 June 2002.

Back ground. Ki kai is a mostly sub merged, 19- km- wide 
cal dera near the north ern end of the Ryukyu Is lands S of
Kyu shu. Ki kai was the source of one of the world’s larg est
Holo cene erup tions about 6,300 years ago. Py ro clas tic
flows trav eled across the sea for a to tal dis tance of 100 km
to south ern Kyu shu, and ash fall reached the north ern most
Japa nese is land of Hok kaido. The erup tion dev as tated
south ern and cen tral Kyu shu, which re mained un in hab ited
for sev eral cen tu ries. His tori cal erup tions have oc curred in
the 20th cen tury at or near Tokara- Iwo- Jima (also known as 
Satsuma- 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 E of Tokara- Iwo- jima,
was formed dur ing sub ma rine erup tions in 1934 and 1935.
Ex plo sive erup tions have oc curred dur ing the past few dec -
ades from Iwo- dake, a rhyo litic lava dome at the east ern
end of Tokara- Iwo- jima.

In for ma tion Con tacts: Naokuni Uchida, Ja pan Me te -
oro logi cal Agency (JMA), Fu kuoka,  Ja pan (URL:
http://www.jma.go.jp/; Email: n- uchida@redc- fk.kis -
hou.go.jp); Vol cano Re search Cen ter, Earth quake Re search 
In sti tute, Uni ver sity of To kyo, Yayoi 1- 1-1, Bunkyo- ku,
To kyo 113- 0032, Ja pan (URL: http://hak one.eri.u-
 tokyo.ac.jp/vrc/VRC.html; Email:  nakada@eri.u-
 tokyo.ac.jp, kaneko@eri.u- tokyo.ac.jp); Char les Hol li day,
U.S. Air Force Weather Agency, 106 Peacekeeper Drive,
Ste 2NE, Of fut AFB, NE 68113- 4039, USA (URL:
https://af weather.afwa.af.mil/, Email: Char les.Hol li -
day@afwa.af.mil).

Sakura- jima

Kyu shu, Ja pan
31.585°N, 130.657°E; sum mit elev. 1,117 m

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

An ob server at Ka goshima Air port re ported see ing an
ash cloud from Sakura- jima at 0900 on 22 July 2002 that
rose to 2.1-2.4 km al ti tude. An ash plume was visi ble on
sat el lite im agery at 1052 (0152 UTC) that day ex tend ing to
the SW.

A pho to graph taken by the web cam at ttp://yu me -
maru.com/s/in dex.html shows a plume of un de ter mined
com po si tion origi nat ing from the is land on 17 April 2003
(fig ure 4). This type of event is com mon at Sakura- jima.

Back ground. Sakura- jima, one of Ja pan’s most ac tive
vol ca noes, is a post- caldera cone of the Aira cal dera at the
north ern half of Ka goshima Bay. Erup tion of the vo lu mi -
nous Ito py ro clas tic flow was as so ci ated with the for ma tion 
of the 17 x 23 km wide Aira cal dera about 22,000 years
ago. The smaller Waka miko cal dera was formed dur ing the
early Holo cene in the NE cor ner of the Aira cal dera, along
with sev eral post- caldera cones. The con struc tion of
Sakura- jima be gan about 13,000 years ago on the south ern
rim of Aira cal dera and built an is land that was fi nally

joined to the Osumi Pen in sula dur ing the ma jor ex plo sive
and ef fu sive erup tion of 1914. Ac tiv ity at the Kita- dake
sum mit cone ended about 4850 years ago, af ter which erup -
tions took place at Minami- dake. Fre quent his tori cal erup -
tions, re corded since the 8th cen tury, have de pos ited ash on
Ka goshima, one of Kyu shu’s larg est cit ies, lo cated across
Ka goshima Bay only 8 km from the sum mit. The larg est
his tori cal erup tion took place dur ing 1471- 76.

In for ma tion Con tacts: Char les Hol li day, U.S. Air
Force Weather Agency, 106 Peacekeeper Drive, Ste 2NE,
Of fut AFB, NE 68113- 4039, USA (URL: https://af -
weather .afwa.af .mil / ,  Email :  Char  les .Hol  l i  -
day@afwa.af.mil);  Yune maru  (URL: http://yu me -
maru.com/).

Miyake- jima

Izu Is lands, Ja pan
34.08ºN, 139.53ºE; sum mit elev. 815 m
All times are lo cal (= UTC + 9 hours)

Miyake- jima has re mained rest less since the erup tion
that be gan in June 2000 (Bul le tin v. 25, nos. 5-7, 9; v. 26,
no. 2, and v. 27, nos. 3 and 11). Small ex plo sions with mi -
nor ash emis sion have been com mon (see Bul le tin v. 27, no. 
11). The most re cent event re ported by the Ja pan Me te oro -
logi cal Agency was at about 1320 on 24 No vem ber 2002,
with the plume ris ing to an un known height. The SO2 gas
out put re mained high, ~ 4,000-9,000 tons/day, as of March
2003 (fig ure 5). Ro bust de gassing was on go ing through the
week of 16- 22 April 2003. All resi dents on Miyake- jima is -
land have been evacu ated since Sep tem ber 2000, af ter
which time SO2 fluxes reached ex tremely high val ues (over
80,000 tons/day in Oc to ber 2000).

Back ground. The cir cu lar, 8- km- wide is land of
Miyake- jima forms a low- angle strato vol cano that rises
about 1100 m from the sea floor in the north ern Izu Is lands
about 200 km SSW of To kyo. The ba sal tic vol cano is trun -
cated by a 3.5- km- wide sum mit cal dera that was formed
dur ing a ma jor erup tion about 3000 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.
Para sitic cra ters and vents, in clud ing maars near the coast
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Fig ure 4. Pho to graph of Sakura- jima taken on 17 April 2003 show ing a
plume origi nat ing from the is land. Cour tesy of Yune maru.



and ra di ally ori ented fis sure vents, dot the flanks of the vol -
cano. Fre quent his tori 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 popu lated is land.
Af ter a three- century- long hia tus end ing in 1469, ac tiv ity
has been domi 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 slowly formed by sub si dence dur ing an 
erup tion in 2000; by Oc to ber of that year the cra ter floor
had dropped to only 230 m above sea level.

In for ma tion Con tact: Aki hiko To miya, Geo logi cal Sur -
vey of Ja pan, AIST, 1-1 Hi gashi, 1- Chome Tsu kuba, Iba -
raki 305- 8567, Ja pan (URL: http://staff.aist.go.jp/a.to -
miya/to mi yae.html; Email: a.to miya@aist.go.jp); Ja pan
Me te oro logi cal Agency (JMA), Fu kuoka, Ja pan (URL:
http://www.jma.go.jp/).

Asama

Hon shu, Ja pan
36.40ºN, 138.53ºE; sum mit elev. 2,560 m

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

Asama, lo cated near the re sort town of Ka rui zawa ~ 150 
km W of To kyo, has been seis mi cally ac tive since 18 Sep -
tem ber 2000. Height ened seis mic ity oc curred in June 2002, 
when the daily number of vol canic earthquakes ex ceeded
300 (Bul le tin v. 27, no. 6). The Asama Vol cano Ob ser va -
tory (ERI, Uni ver sity of To kyo) and JMA re ported that a
new epi sode of ele vated seis mic ity started around 0620 on
18 Sep tem ber 2002. A rela tively large amount of vol canic
gas trailed from the sum mit. The seis mic ity in creased af ter
0800, 18 Sep tem ber, such that 243 vol canic earth quakes
took place on 18 Sep tem ber and an other 128 on the 19th,
af ter which the seis mic ac tiv ity de creased. How ever, the
tem pera ture of the cra ter bot tom re mained at the ele vated
lev els ob served since May 2002. No change was ob served
in ground de for ma tion.

Ac cord ing to the Ja pan Me te oro logi cal Agency (JMA),
seis mic ity had been at back ground lev els for sev eral
months, and the tem pera ture of the cra ter had been rather
low prior to four mi nor erup tions be tween 6 Feb ru ary and
18 April 2003. The first erup tion oc curred at about noon on
6 Feb ru ary as an ash cloud was seen ris ing to 300 m above
the sum mit cra ter, with mi nor ash fall around the sum mit.

Seis mic tremor re lated to the
emis sion started at around 1201
and lasted about 40 sec onds. On
30 March at 0154 hours, a gray
ash cloud rose 300 m, with mi nor
ash fall around the sum mit. Then,
on 7 April at 0924, an ash cloud
rose 200 m. On 18 April at 0732
the vol cano spewed a mix ture of
black smoke and pale ash ~ 300 m 
high. There were no re ports of in -
ju ries or dam age from these erup -
tions, and the JMA re ported that
more such ac tiv ity is ex pected.
All of the erup tions were brief,
none hav ing du ra tions of more
than 10 min utes. No un usual pre -

cur sory seis mic ac tiv ity pre ceded these events, but plume
ac tiv ity has in creased since the be gin ning of Feb ru ary.

Back ground. Asama, Hon shu’s most ac tive vol cano, is
lo cated at the junc tion of the Izu- Marianas and NE Ja pan
arcs and has an his tori cal rec ord dat ing back at least to the
11th cen tury. The mod ern cone of Maekake- yama is situ -
ated east of the horseshoe- shaped rem nant of an older an -
desitic vol cano, Kurofu- yama, which was de stroyed by a
late- Pleistocene land slide about 20,000 years be fore pres -
ent (BP). Growth of a dac itic and rhyo litic lava cone was
ac com pa nied by pumi ceous py ro clas tic flows, the larg est of 
which oc curred about 14,000- 11,000 years BP, and by
growth of the Ko- Asama- yama lava dome on the east flank. 
Maekake- yama is proba bly only a few thou sand years old,
but has had sev eral ma jor plin ian erup tions, the last two of
which oc curred in 1108 and 1783 AD.

In for ma tion Con tacts: Hi to shi Ya masato and To -
moyuki Kanno, Ja pan Me te oro logi cal Agency (JMA), Vol -
cano logi cal Di vi sion, 1- 3-4 Ote- machi, Chiyoda- ku, To kyo 
100, Ja pan (URL: http://www.jma.go.jp/JMA- HP/jma/in -
dexe.html;  Email :  ya  masato@met .kis  hou.go. jp ,
tkanno@met.kis hou.go.jp); Hide fumi Watan abe and Se ty -
suya Nakada, Vol cano Re search Center- Earthquake Re -
search In sti tute, Uni ver sity of To kyo, Yayoi 1- 1-1,
Bunkyo, To kyo, 113- 0032 Ja pan (URL: www.eri.u_to -
kyo.ac . jp;  Email :  watan abe@eri .u-  tokyo.ac. jp ,
nakada@eri.u- tokyo.ac.jp).

Chiku ra chki

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

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

A new erup tion that be gan at Chiku ra chki on 18 April
2003 was re ported by the Kam chat kan Vol canic Erup tions
Re sponse Team (KVERT) and the Alaska Vol cano Ob ser -
va tory (AVO). The most re cent pre vi ous erup tion oc curred
in early 2002 (Bul le tin v. 27, nos. 1 and 4). Ash ex plo sions
were seen by ob serv ers on Para mushir Is land, and at 1500
and 2000 ash fall was ob served in Podg orny town and Cape
Va siliev. The Avia tion Me te oro logi cal Cen ter at Yeli zovo
Air port re ported that on 19 April ash plumes rose 2,000 m
above the cra ter. Ac cord ing to sat el lite data from the USA,
dis tinct vol canic events were de tected at ap proxi mately
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Fig ure 5. SO2 flux at Miyake- jima dur ing August 2000- March 2003. Tri an gles along the time line in di cate
ex plo sions. Cour tesy of the Geo logi cal Sur vey of Ja pan and the Ja pan Me te oro logi cal Agency.



2300 on 19 April, 0200 on 20 April, and 0430 on 20 April
(1200, 1500, and 1730 UTC, 19 April), with the ash mov -
ing to wards the SE. In ter pre ta tion of sat el lite im agery re -
vealed plumes ex tend ing more than 50 km SE and SSE dur -
ing 18- 19 April, with the long est reach ing more than 250
km at 1501 on the 19th.

Vis ual data from Va siliev Cape and Para mushir Is land
on 22 April showed a white gas-a nd-steam plume that rose
500 m above the cra ter. Ac cord ing to sat el lite data from the
USA and Rus sia, ash plumes less than 100 km long were
mov ing SE and E dur ing 22- 25 April. Longer plumes on 25
April were di rected NNE. Ob serv ers from Va siliev Cape
noted a white plume ris ing ~ 500 m above the cra ter on 27
April. On 28 April resi dents in Severo- Kurilsk ob served a
very fine layer of gray ash (less than 1 mm thick) near the
city, 3 km S of the vol cano. The long est plume seen in sat -
el lite im agery dur ing April was more then 300 km long
when ob served at 2028 on 29 April.

Back ground. Chiku ra chki, the high est vol cano on Para -
mushir Is land in the north ern Kur ils, is ac tu ally a rela tively
small cone con structed on the high Pleis to cene vol canic
edi fice. Oxi dized sco ria de pos its cov er ing the up per part of
the young cone give it a dis tinc tive red color. Lava flows
from 1816- m- high Chiku ra chki reached the sea and form
capes on the NW coast; sev eral young lava flows also
emerge from be neath the sco ria blan ket on the east ern
flank. The Tatari nov group vol ca noes are ex ten sively
modi fied by ero sion and have a more com plex struc ture.
Teph ro chro nol ogy gives evi dence of only one erup tion in
his tori cal time from Tatari nov, al though its south ern cone
con tains a sulfur- encrusted cra ter with fu ma roles that were
ac tive along the mar gin of a cra ter lake un til 1959.

In for ma tion Con tacts: Olga Gir ina, Kam chat kan Vol -
canic Erup tions Re sponse Team (KVERT), In sti tute of
Vol canic Ge ol ogy and Geo chem is try (IVGG), Piip Ave. 9,
Petropavlovsk- Kamchatsky 683006, Rus sia (Email: gir -
ina@kcs.iks.ru); Alaska Vol cano Ob ser va tory (AVO), a co -
op era tive pro gram of (a) U.S. Geo logi cal Sur vey, 4200
Uni ver sity Drive, An chor age, AK 99508- 4667, USA
(URL: http://www.avo.alaska.edu/;  Email:  t lmur -
ray@usgs.gov), (b) Geo physi cal In sti tute, Univ. of Alaska,
P.O. Box 757320, Fair banks, AK 99775- 7320, USA
(Email: eich@dino.gi.alaska.edu), and ©) Alaska Di vi sion
of Geo logi cal & Geo physi cal Sur veys, 794 Uni ver sity
Ave., Suite 200, Fair banks, AK 99709, USA (Email:
cnye@giseis.alaska.edu).

Co sigüina

Nica ra gua
12.97°N, 87.58°W; sum mit elev. 859 m

In Sep tem ber 2002 an earth quake swarm was reg is tered
near Co sigüina. This swarm was the first to be rec og nized
at that vol cano in the 27 years of the ex is tence of Nica ra -
gua’s seis mic net work. The his tori cal seis mic rec ord con -
tains no evi dence of the type of clus ter that oc curred in Sep -
tem ber 2002, al though there was seis mic ac tiv ity in 1951
that could have been of lo cal ori gin (see be low).

The seis mic ity be gan on 4 Sep tem ber, with M 2.4-3.6
events. The main earth quake oc curred on 9 Sep tem ber with
a mag ni tude of 3.9. The last event oc curred on 16 Sep tem -

ber with a mag ni tude of 3.7. A to tal of 34 earth quakes oc -
curred to the N of Co sigüina vol cano. Un for tu nately, the
seis mic sta tion at the vol cano failed to func tion due to ra dio 
sig nal trans mis sion prob lems. Seis mic read ings were also
ob tained from the Na tional Sys tem of Ter ri to rial Stud ies of
El Sal va dor (SNET) for 31 earth quakes. Epi cen ters of the
earth quakes, lo cated with the read ings ob tained by the seis -
mic net works of the In sti tuto Nica ragüense de Estu dios
Ter ri to ria les (INE TER) and SNET, were con cen trated in a
zone ap proxi mately 4-5 km N and W of the cra ter (fig ure
6). The dis tri bu tion, along a SW- NE axis, might be sim ply
a prod uct of the ge ome try of the con figu ra tion of seis mic
sta tions with which the events were lo cated.

Randy White (USGS) in di cated to INE TER that the
seis mic ity seems to have been of the volcano- tectonic type,
caused by an in tru sion of magma, based on sev eral ob ser va -
tions: 1) the two stages of the clus ter on 4-6 and 9 Sep tem -
ber showed a re lease of simi lar seis mic en ergy; 2) In the
two stages there were many simi larly sized events; 17 with
a mag ni tude of 3.0 or less, but none greater than 3.9; 3) The 
maxi mum mag ni tude in creased sev eral times; and 4) The
dis tri bu tion of en ergy was highly un usual for tec tonic seis -
mic ity. Ap par ently there were sev eral groups of one or a
few events in in ter vals of 5-7 hours. Regu lar pul sa tions are
typi cal for vol canic earth quake swarms that last more than
sev eral hours.

INE TER vol cano lo gist Pe dro Perez in ves ti gated the
vol cano on 12 Sep tem ber, but saw noth ing anoma lous. He
also con ducted in ter views with lo cal resi dents, went to the
sum mit cra ter, and took meas ure ments of ther mal wa ters at
the foot of the vol cano. Within the cra ter walls, land slides
were ob served in the E, S, and W por tions. Resi dents in the
Ma rañonal, Po tosí, End Ñata, and Apas cali sec tors did not
feel the earth quakes.

Seis mic ity in August 1951. The fol low ing de scrip tion is 
based on news re ports com piled by INE TER (The News,
1951 Ago. 07; The Press, 1951 Ago. 04, 05, 07, 09, 18).

In August 1951 there was strong seis mic ac tiv ity in
west ern Nica ra gua and south west ern Hon du ras. On 2
August one of a se ries of strong events pro duced a 200- m-
 long crack near Co sigüina that spewed large amounts of
wa ter, flood ing the re gion. The seis mic shocks also de mol -
ished three houses in Chi nan dega. These earth quakes were
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Fig ure 6. Epi cen tral map of the earth quakes lo cated N of Co sigüina
vol cano. Sep tem ber 2002. Black tri an gle in di cates ap proxi mate sum mit
lo ca tion. Cour tesy of INE TER.



felt more strongly to the W and di min ished to the N and in
the di rec tion of Ma na gua. The popu la tion in these ar eas
slept out side their homes for many days. The peo ple of
these sec tors, mainly the west ern popu la tion, felt con tinu -
ous and vio lent seis mic shocks un til 8 August. On 17
August a strong tremor shook the west ern re gion and Ma -
na gua. Ap par ently, this seis mic ac tiv ity pro duced more
than 100 events, not all of which were felt by all resi dents.

Back ground. Co sigüina is a low basaltic- to- andesitic
com pos ite vol cano that is iso lated from other erup tive cen -
ters in the Nica ra guan vol canic chain. The 872- m- high
strato vol cano forms a large pen in sula ex tend ing into the
Gulf of Fon seca at the west ern tip of the coun try. Co sigüina 
(also spelled Co següina) has a pro nounced somma rim on
the north ern side; a young sum mit cone of Co sigüina rises
300 m above the north ern somma rim and bur ies the rim on
other sides. The younger cone is trun cated by a large el lip ti -
cal pre his tori cal sum mit cal dera, 2 x 2.4 km in di ame ter and 
500 m deep, with a lake at its bot tom. Lava flows pre domi -
nate in the cal dera walls, al though la har and pyroclastic-
 flow de pos its sur round the vol cano. In 1835 Co sigüina was
the source of a brief, but pow er ful ex plo sive erup tion that
was Nica ra gua’s larg est dur ing his tori cal time. Ash fell as
far away as Mex ico, Costa Rica, and Ja maica, and py ro clas -
tic flows reached the Gulf of Fon seca.

In for ma tion Con tacts: Vir ginia Teno rio and Wil fried
Strauch, In sti tuto Nica ragüense de Estu dios Ter ri to ria les
(INE TER), Apar tado 1761, Ma na gua, Nica ra gua (Email:
vteno rio.gf@ine ter.gob.ni, wil.gf@ine ter.gob.ni, URL:
http://www.ine ter.gob.ni/).

Sou frière Hills

Mont ser rat, West In die
16.72°N, 62.18°W; sum mit elev. 915 m

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

Dur ing 1 March through 2 May 2003, the dome con tin -
ued to grow, pro duc ing nu mer ous rock falls and mod er ate
py ro clas tic flows. Most ac tiv ity was con cen trated on the
north ern flanks, pro duc ing nu mer ous py ro clas tic flows in
White’s Ghaut, the Tar River Val ley, and Tuitt’s Ghaut. Py -
ro clas tic flows and rock falls trav eled down all flanks of the
dome at some time dur ing the pe riod. On 20 March, the
greatest dome height re corded to date was meas ured, 1,098
m. A promi nent ex tru sive lobe was es tab lished on the E and 
SE sides of the sum mit at the be gin ning of April. On 22

April, a large spine, in clined to the E, was ob served on the
sum mit, the top of which was at an ele va tion of 1,163 m.

The Wash ing ton VAAC is sued no tices daily to the avia -
tion com mu nity re gard ing ash clouds ema nat ing from the
sum mit. Seis mic ity dur ing the re port pe riod was domi nated
by rock falls (ta ble 1). Av er age daily SO2 emis sion rates
var ied through out the re port pe riod (ta ble 2) with a low of
31 tons/day on 25 March to a maxi mum of 1,550 tons/day
on 1 May.

Through out the pe riod, ac cess to all ar eas S of the Bel -
ham Val ley, to Wa ter works, Happy Hill, Lower Friths and
Old Towne, and to Bram ble air port and be yond was pro hib -
ited and a mari time ex clu sion zone around the S part of the
is land ex tended 3.7 km be yond the coast line from Trant’s
Bay in the E to Lime Kiln Bay on the W coast.

Ac tiv ity dur ing March 2003. Ac tiv ity re mained at lev -
els simi lar to that of the pre vi ous few weeks (Bul le tin v. 28,
no. 2), with con tin ued dome growth and mod er ate py ro clas -
tic-flow ac tiv ity. Lava ex tru sion was ac com pa nied by rock -
fall ac tiv ity and py ro clas tic flows that were fo cused, dur ing
1-7 March, on the NE and N slopes and val leys. Py ro clas tic
flows oc curred most fre quently in Tuitt’s Ghaut with a few
on Far rell’s Plain with run- out dis tances up to 1 km.

Dur ing 8-14 March, rock falls and py ro clas tic flows oc -
curred down all flanks. Dome growth con tin ued and lava
ex trud ing into the cen ter of the sum mit dome com plex con -
tin ued to in crease the dome height. Dome glow at night was 
spec tacu lar in the Tar River Val ley and on the NW in
Tuitt’s Ghaut and the N ta lus slopes. Small rock falls and
py ro clas tic flows oc curred in fre quently on the W flank and

at the top of Gage’s Val ley. Ash
vent ing was con tinu ous in the
sum mit area.

Lava ex tru sion dur ing 15- 21
March formed a se ries of spines
and ridges. Theo do lite meas ure -
ments on 20 March in di cated a
dome height of 1,098 m, the high -
est re corded to date. Ac tiv ity was
domi nated by rock falls and py ro -
clas tic flows mainly in the Tar
River Val ley, with sev eral small
py ro clas tic flows in White’s and
Tuitt’s Ghaut and one ob served in 
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Date (2003)
Rock fall
sig nals

Hy brid
events

Long- period
(LP) events

Long- period
rock falls

Vol cano tec tonic
(VT) events

28 Feb- 07 Mar  997 0  79  71 4

07 Mar- 14 Mar 1050 5  87 108 0

14 Mar- 21 Mar 1050 2  93 152 2

21 Mar- 28 Mar 1097 16  99 138 7

28 Mar- 04 Apr  754 7  74 101 2

04 Apr- 11 Apr  332 1  66  77 --

11 Apr- 18 Apr  393 7  72  56 --

18 Apr- 25 Apr  966 4  83  88 1

26 Apr- 02 May  813 4 168 121 1

Ta ble 1. Sum mary of weekly seis mic ity at Sou frière Hills dur ing 28 Feb ru ary 2003-2 May 2003. Cour tesy MVO.

Date (2003) SO2 emis sion (tons/day)

28 Feb 1020

28 Feb- 07 Mar 500-1020

07 Mar- 14 Mar 220- 355 

14 Mar- 21 Mar 285-380

21 Mar- 28 Mar 31-497

25 March 31

28 Mar- 04 Apr 230-770

04 Apr- 11 Apr 151-780

06 Apr 151

11 Apr- 18 Apr 220-550

18 Apr- 25 Apr 450-550

25 Apr- 02 May 390-1550

01 May 1550

Ta ble 2. Av er age daily SO2 emis sion rates at Sou frière Hills dur ing 28
Feb ru ary 2003-2 May 2003. Cour tesy MVO.



the up per part of Ty re’s Ghaut on 20 March. Ash vent ing
con tin ued.

Dome growth con tin ued through the end of the month.
Rock falls and py ro clas tic flows spilled off the ac tive sum -
mit in a broad arc ex tend ing from the S around the E flanks
to the NW. Most ac tiv ity was to wards the NE, with py ro -
clas tic flows in the Tar River Val ley and small flows on the
N flanks of the dome in White’s Ghaut, Tuitt’s Ghaut, the
up per reaches of Ty re’s Ghaut and on Far rell’s Plain. Most
volcano- tectonic earth quakes (see ta ble 1) oc curred in a
small swarm late in the even ing of 25 March. On the same
day, fol low ing a brief, in tense rain storm, a 4-5 hour pe riod
of in creased py ro clas tic-flow and rock fall ac tiv ity oc curred
on the N and NW flanks of the dome. Ob ser va tion flights
on 27- 28 March in di cated that rock falls and small py ro clas -
tic flows were spill ing onto the S flanks of the dome.

 Ac tiv ity dur ing April 2003. A promi nent ex tru sive lobe 
was es tab lished on the E and SE sides of the sum mit at the
be gin ning of April and a large ver ti cal spine, ex truded at
the back of this lobe on the night of 1-2 April, was the high -
est point on the dome. Dur ing 1-12 April, rock falls and py -
ro clas tic flows oc curred mainly on the E side of the dome in 
the Tar River Val ley. Rock fall ac tiv ity also con tin ued on
the S side of the dome and some py ro clas tic flows oc curred
on the NE flanks in White’s Ghaut and Tuitt’s Ghaut, and
on the NW flank; sev eral of the lat ter flowed into the up per
reaches of Ty re’s Ghaut. On 10 April tor ren tial rain fall pro -
duced mud flows in the Bel ham River and trig gered py ro -
clas tic flows on the E, N, and NW flanks of the dome.

Heli cop ter ob ser va tions dur ing 15 April in di cated that
the lobe ex tru sion con tin ued on the ESE side of the dome
sum mit above the Tar River Val ley. Vig or ous gas vent ing
also was ob served on the S side of the sum mit dur ing this
flight. Rock fall and py ro clas tic-flow ac tiv ity oc curred
through out the week of 12- 18 April on the E and SE sides
of the dome with some rock fall ac tiv ity on the N flanks. On
15 April a small py ro clas tic flow oc curred in the up per part
of Ty re’s Ghaut.

On 22 April a large spine was ob served on the dome
sum mit, po si tioned slightly S of the cen ter and in clined at a
high an gle to wards the E. The top of the spine was at an ele -
va tion of 1,163 m as com pared to the ~ 1,090 m height of
the gen eral sum mit re gion of the dome. Dur ing 19- 25 April, 
most of the rock fall and py ro clas tic-flow ac tiv ity oc curred
on the E and SE flank of the dome in the Tar River Val ley.
A few flows oc curred to the NE in White’s Ghaut and
Tuitt’s Ghaut, and to the N and NW onto Far rell’s Plain and 
into the top of Ty re’s Ghaut. Ob ser va tions on 22 April in di -
cated that rock fall de bris was start ing to spill S into the
White River area. On 23 April sev eral large rock falls were
ob served on the W side of the dome in the Gages area.

Dur ing the last week of April, the promi nent spine seen
on the sum mit of the dome the pre vi ous week had partly
dis in te grated. Most of the rock falls and py ro clas tic flows
into the Tar River Val ley be gan along the face of the well-
 developed ex tru sion lobe pres ent on the ESE side of the
sum mit re gion. Rock fall de bris spilled off the S side of the
lobe into the up per reaches of White River, and some flows
oc curred to wards the NE in White’s Ghaut and Tuitt’s
Ghaut, and to wards the N and NW on the top of Far rell’s
Plain and in the top of Ty re’s Ghaut. Vig or ous pulses of
ash- venting oc curred on the sum mit through out this week.

Back ground. The com plex an desitic Sou frière Hills
vol cano oc cu pies the south ern half of the is land of Mont -

ser rat. The sum mit area con sists pri mar ily of a se ries of lava 
domes em placed along an ESE- trending zone. Prior to
1995, the young est dome was Cas tle Peak, which was lo -
cated in Eng lish’s Cra ter, a 1- km- wide cra ter breached
widely to the east. Block- and- ash flow and surge de pos its
as so ci ated with dome growth pre domi nate in flank de pos -
its. Non- eruptive seis mic swarms oc curred at 30- year in ter -
vals in the 20th cen tury, but the first his tori cal erup tion on
Mont ser rat did not take place un til 1995. Long- term small-
 to- moderate ash erup tions were ac com pa nied by lava dome
growth and py ro clas tic flows that ini tially forced evacua -
tion of the south ern half of the is land and then de stroyed the 
capi tal city of Ply mouth.

In for ma tion Con tacts: Mont ser rat Vol cano Ob ser va -
tory (MVO), Mongo Hill, Mont ser rat, West In dies (URL:
http://www.mvo.ms/); Wash ing ton Vol canic Ash Ad vi sory
Cen ter (VAAC), Sat el lite Analy sis Branch (SAB),
NOAA/NES DIS E/SP23, NOAA Sci ence Cen ter Room
401, 5200 Auth Road, Camp Springs, MD 20746 USA
(URL: http://www.ssd.noaa.gov/).

Strom boli

Aeo lian Is lands, It aly
38.79°N, 15.21°E; sum mit elev. 926 m
All times are lo cal (= UTC+ 2 hours)

On the morn ing of 5 April, sci en tists from INGV- CT
were con duct ing a daily heli cop ter flight with a port able
ther mal cam era, sur vey ing the ac tive lava flow field on the
up per sec tor of the Sci ara del Fuoco, above a flat zone at
the base of the 28 De cem ber 2002 erup tive fis sure. Three
vents along this sur face were feed ing small lava flows, and
the sum mit cra ters were pro duc ing a very di luted gas cloud. 
A few min utes af ter the start of the sur vey, which be gan
about 0900, the gas plume from the cra ters be ing blown W
was sud denly crossed by a red dish ash emis sion, which was 
in ter preted as re sult ing from fur ther col lapses within the
cra ters. How ever, the red ash was soon re placed by darker
ju ve nile ma te rial com ing from Cra ter 1 (the NE cra ter) that
formed a hot jet with a cau li flower shape rap idly grow ing
above the cra ter. A few sec onds later, Cra ter 3 also pro -
duced a hot jet of ju ve nile ma te rial. Data from the seis mic
net work con firmed that the ex plo sion be gan at 0912.

The erup tive pro cess then evolved very rap idly, with
jets from cra ters 1 and 3 join ing to gether. A very pow er ful
ex plo sion pushed the heli cop ter away from the cra ter. A
mushroom- shaped dark cloud rose from the cra ters, ex -
pand ing ver ti cally to an al ti tude of ~ 2 km, 1 km above the
vol cano’s sum mit (fig ure 7). The erup tive cloud was sur -
rounded at its base by a dark- gray cloud, while it was still
ex pand ing ver ti cally and as sum ing the mush room shape.
Bombs, ash, and blocks fell on the NE flank above 400 m
ele va tion, burn ing vege ta tion. Most of the ejecta drifted W,
fal ling on Gi nos tra (~ 1.5 km from the sum mit) and de -
stroy ing two houses; no peo ple were in jured.

Con tinu ing the heli cop ter sur vey af ter the erup tion, ob -
serv ers saw that the lava- flow field on the up per Sci ara del
Fuoco was com pletely cov ered by a brown car pet of de bris
ejected from Cra ter 1 dur ing the ini tial phase of the event.
A thick steam cloud rose above the de bris due to va pori za -
tion from the wet ma te rial by the un der ly ing lava flows.
Mean while, sev eral al ter nat ing black and red dish pulses oc -
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curred, mainly from Cra ter 3. Sev eral fin gers of light-
 brown de bris were ex pand ing from the NW flank of Cra ter
1 along the mid- section of the Sci ara del Fuoco. The up per
part of the vol cano above 700 m ele va tion was com pletely
cov ered by py ro clas tic prod ucts. Within a few min utes af ter 
the start of the erup tion, the up per Sci ara del Fuoco had ac -
tive flows emerg ing from the layer of de bris cov er ing the
lava- flow field. The ex plo sive event caused abun dant emis -
sion of pum ice mixed with small brown sco ria. The pum ice
contained small crys tals and was very vesicu lated. Lithic
frag ments of lava with light- gray groundmass and
centimeter- sized crys tals of py rox ene were com mon in the
pumice.

A heli cop ter sur vey on 8 April showed four ac tive vents 
pour ing lava onto the up per Sci ara del Fuoco at 590 m ele -
va tion. Two of the flows were ex pand ing along the mid dle
Sci ara del Fuoco, caus ing de tach ment of blocks from the
flow front and small rock falls that reach ed the sea. Within
the sum mit cra ters a thick layer of de bris had ac cu mu lated
fol low ing the event of 5 April.

Back ground. Spec tacu lar in can des cent night time ex -
plo sions at Strom boli vol cano have long at tracted visi tors
to the “Light house of the Medi ter ra nean.” Strom boli, the
NE- most of the Aeo lian Is lands, has lent its name to the fre -
quent mild ex plo sive ac tiv ity that has char ac ter ized its
erup tions through out much of his tori cal time. The small,
926- m- high is land of Strom boli is the emer gent sum mit of a 
vol cano that grew in two main erup tive cy cles, the last of
which formed the west ern por tion of the is land. The Neo -
strom boli erup tive pe riod from about 13,000 to 5000 years
ago was fol lowed by for ma tion of the mod ern Strom boli
edi fice. The ac tive sum mit vents are lo cated at the head of
the Sci ara del Fuoco, a promi nent horseshoe- shaped scarp
formed about 5000 years ago as a re sult of the most re cent
of a se ries of slope fail ures that ex tend to be low sea level.
The mod ern vol cano has been con structed within this scarp, 
which fun nels py ro clas tic ejecta and lava flows to the NW.
Es sen tially con tinu ous mild strom bo lian ex plo sions, some -
times ac com pa nied by lava flows, have been re corded at
Strom boli for more than a mil len nium.

 In for ma tion Con tact: Sonia Cal vari, Is ti tuto Na zi on -
ale di Geofisica e Vul cano lo gia, Pi azza Roma 2, 95123 Ca -
ta nia, It aly (URL: http://www.ct.ingv.it/, Email: cal -
vari@ct.ingv.it).

Erta Ale

Ethio pia
3.60°N, 40.67°E; sum mit elev. 613 m

 Over the last few years the Afar Na tional Re gional
State has al lowed a pro gram of visi ta tion to Erta Ale vol -
cano by natu ral sci ence field work ers. As a re sult, nu mer -
ous ex pe di tions have vis ited the vol cano since No vem ber
2000 and January- February 2001 (Bul le tin v. 26, no. 12).
The fol low ing brief re ports are a re sult of some of these vis -
its dur ing Janu ary, Feb ru ary, and April 2002, November-
 December 2002, and Janu ary 2003. Typi cal lava lake ac tiv -
ity was com monly re ported, but some changes, such as a
sig nifi cant changes of the lake level, were also noted.

Ac tiv ity dur ing Janu ary 2002. Mem bers of the So ci été
de Vol cano lo gie Genève (SVG) vis ited Erta Ale at the end
Janu ary 2002. The lava lake re mained el lip ti cal with a N-S
axis of ~ 130- 133 m and an E-W axis of ~ 104- 111 m; the
width had in creased ~ 10 m as a re sult of crum bling of the
ter race along the lake edge. The size of the pit- crater was
the same, with an E-W di ame ter of ~ 170 m, while the
height of the ver ti cal E wall was 46 m. At tempts to meas ure 
CO2 and SO2 con cen tra tions in side the cra ter on 27 Janu ary
2002 were un suc cess ful be cause the gas con cen tra tions
were be low the de tec tion lim its of the Dräger tubes (10 ppm 
SO2 and 0.5% CO2).

Ac tiv ity dur ing Feb ru ary 2002. Dur ing a 14- 19 Feb ru -
ary 2002 stay on Erta Ale by a team that in cluded Rob erto
Car niel and Jürg Alean (Strom boli On line), the lava lake
was ac tive and pro duced spec tacu lar foun tains of lava. The
lake level os cil lated by sev eral me ters dur ing their ob ser va -
tion pe riod. Seis mic meas ure ments were con ducted along
with ther mal and video re cord ings of the lake.

Ac tiv ity dur ing April 2002. Dur ing 12- 21 April 2002 a
group from SVG led by Franck Pothé and Eve lyne Pra dal
vis ited the vol cano and re ported sig nifi cant changes in the
mor phol ogy and ac tiv ity of the lava lake since Janu ary
2002. The level of the lake had risen ~ 15 m and its sur face
area had de creased by ~ 33%. Over a 36- hour pe riod the
level var ied in ter mit tently by 1-2 m, the varia tion some -
times oc cur ring within sev eral min utes. Ac tiv ity on the lake 
was in tense, with con tinu ous de gassing and small lava
foun tains ~ 15 m high.

Ac tiv ity dur ing November- December 2002. A Ger man
group from Vol cano Ex pe di tions In ter na tional vis ited the
vol cano dur ing November- December 2002. They re ported
that the S cra ter was el lip soi dal with di men sions of ~ 130 m 
N-S and ~ 160 m E-W (fig ure 8). The lava lake oc cu pied
about half of the cra ter, and the lake sur face was ~ 90 m be -
low the W rim of the S pit. The re main ing area in the E was
cov ered by ba salt that had a ter race ~ 45 m be low the cra ter
rim (fig ure 8). Pre vi ous ob ser va tions had lo cated the ter race 
at ~ 70 m be low the rim. It was widely cov ered with ta lus;
hence, the lava lake must had risen up to the pres ent ter race
level be tween spring 2002 and this visit. Al most no ta lus
was found on the ter race, in di cat ing that the lava cover was
not old. Lava foun tain ing up to 20 m high oc curred mainly
in the W, S, and cen ter ar eas of the cra ter lake. GPS meas -
ure ments were used to ac cu rately map part of the cal dera
rim and lo cate some key points (fig ure 9).

Sev eral earth quakes were felt dur ing the visit. No seis -
mic equip ment was pres ent, but five events were felt on 4
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Fig ure 7. Pho to graph of the ex pand ing erup tion plume at Strom boli on 5
April 2003. Cour tesy of INGV.



and 5 De cem ber 2002. No significant change in the lava
lake was no ticed dur ing these events. Strong fu ma rolic ac -
tiv ity was ob served in side and out side the NW cra ter as
well as on the out side of the cal dera rim. The sur face near
the cra ter rim was bro ken by cracks in con cen tric cir cles,
and the cra ter walls were formed of very un sta ble ma te rial.
On 6 De cem ber three large rock falls from cra ter wall col -
lapses oc curred along ~ 50 m of the cra ter wall cir cum fer -
ence within a few min utes. About 40 m of the wall height
col lapsed with an es ti mated av er age thickness of 10 m, thus 
~ 20,000 m3 of ma te rial slid into the lake, cre at ing a large
cloud of orange- brown dust that filled the pit and gen er ated
large amounts of Pé lé’s Hair.

Ac tiv ity dur ing Janu ary 2003. French teams from Terra 
In cog nita vis ited the sum mit on 4 and 13- 14 Janu ary 2003.
The ~ 120 m long by 80 m wide lava lake was still in the W
por tion of the S pit cra ter; its sur face was ~ 100 m be low
the cra ter rim (fig ure 10). The new plat form, lo cated ~ 50 m 
be low the rim, was in the E part of the cra ter and cov ered
~ 25% of the cra ter floor. Gas emis sions were abun dant,
and were as sumed to be rich in SO2 based on their blue
color and strong odor. The lava lake ex hib ited con vec tion
and lava foun tains.

Back ground. Erta Ale is an iso lated ba sal tic shield vol -
cano that is the most ac tive vol cano in Ethio pia. The broad,
50- km- wide vol cano rises 500 m from be low sea level in

the bar ren Danakil de pres sion. Erta Ale is one of the most
promi nent fea tures of and sup plies its name to the Erta Ale
Range. It con tains a 0.7 x 1.6 km, el lip ti cal sum mit cra ter
hous ing steep- sided pit cra ters. One, or some times two lava
lakes have been ac tive since at least 1967, or pos si bly since
1906. An other larger de pres sion is lo cated to the SE of the
sum mit. Re cent fis sure erup tions have oc curred on the
north ern flank.An nual ob ser va tions dur ing 1967- 73 docu -
mented over flows from the N lava lake (70- 200 m across)
that filled the N part of the 700 x 1,600 m summit- crater
com plex to 100 m depth by Janu ary 1973. Con tinu ous
over flows from the S lava lake (100 m across) be gin ning in
1971 had cov ered the en tire cra ter floor, and lava flowed
down the S flank by late 1973. Dur ing field work by Ge ta -
hun De misse (Ethio pian Geo logi cal Sur vey) in Feb ru ary
1976, the N lake was ~ 100 m in di ame ter and the S lake
had grown to ~ 200 m across. Dif fi cult ac cess pre vented
field work be tween 1976 and No vem ber 1992.

In for ma tion Con tacts: P. Vetsch, Marc Cail let, Ste ven
Hae feli, and Pierre- Yves Burgi, So ci été de Vol cano lo gie
Genève (SVG), PO Box 6423, CH- 1211 Ge neva 6, Swit -
zer land (URL: http://www.vol can.ch/; Email: svg@world -
com.ch); Jürg Alean, Strom boli On line, Rhein strasse 6,
CH- 8193 Eg li sau, Swit zer land (URL: http://strom boli.net/;
Email: alean@strom boli.net); Chris toph We ber and Lothar
Fritsch, Vol cano Ex pe di tions In ter na tional (VEI), Muehl -
weg 11, 74199 Un ter grup pen bach, Ger many; Jacques-
 Marie Bardintzeff, Uni ver sité Paris- Sud, F- 91405 Or say,
France (Email: bard izef@geol.u- psud.fr); Franck Pothé,
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Fig ure 8. A sketch map (top) and E-W cross- section (bot tom) of the ac tive
S cra ter at Erta Ale on 4 De cem ber 2002.Cour tesy of C. We ber.

Fig ure 9. Par tial sur vey of the Erta Ale cal dera meas ured us ing a
12- channel GPS re ceiver. GPS re cep tion was ex cel lent due to the ex posed 
na ture of Erta Ale, where sig nals are shaded only when the re ceiver is
close to the cal dera wall in side the cal dera. The GPS point HAK is the
climb ing lo ca tion at 13.60402°N, 40.66401°E, and ele va tion 563.0 m.
The high est point was a hor nito on the N cal dera rim, lo ca tion HNN, at
13.60829°N, 40.66222°E, ele va tion 594.9 m. Cour tesy of Lothar Fritsch.



Terra In cog nita, CP 701, 36 quai Ar lo ing 69256 Lyon
Cédex, France (Email: ti@terra- incognita.fr).

Gun tur

Java, In do ne sia
7.13°S, 107.83°E; sum mit elev. 2,249 m

Dur ing De cem ber 2002, the Vol cano logi cal Sur vey of
In do ne sia (VSI) re ported that ac tiv ity at Gun tur was higher
than nor mal. As a re sult, the Alert Level was raised to 2 (on
a scale of 1-4). No plume was ob served, but deep and shal -
low vol canic earth quakes were reg is tered, as well as tec -
tonic earth quakes, through at least mid- May 2003. Tremor
was also re ported oc ca sion ally (ta ble 3). On 28 De cem ber a  
“white ash plume around Gun tur cra ter and Ka buyu tan cra -
ter reached 3 m high.” No ash fall was re ported. The tem -
pera ture at Gun tur cra ter was 79.7°C and at Ka buyu tan was 
92.7°C. EDM de for ma tion meas ure ments taken on 22 No -
vem ber, 14 De cem ber, and 28 De cem ber 2002 re vealed 11
cm of in fla tion. On 13 Janu ary 2003, an earth quake (MM
2-3) was felt in sur round ing ar eas. Ele vated tremor was
noted dur ing the first week of April 2003. Gun tur re mained
at Alert Level 2 through out mid- May.

Back ground. Gun tur is a com plex of sev eral over lap -
ping strato vol ca noes about 10 km NW of the city of Ga rut

in west ern Java. Young lava flows, the most re cent of
which was erupted in 1840, are visi ble on the flanks of the
ero sion ally un modi fied Gunung Gun tur, which rises about
1,550 m above the plain of Ga rut. Gun tur is one of a group
of younger cones con structed to the SW of an older eroded
group of vol ca noes at the NE end of the com plex. Gun tur,
whose name means “thun der,” is the only his tori cally ac tive 
cen ter, with erup tions hav ing been re corded since the late-
 17th cen tury. Al though Gun tur pro duced fre quent ex plo -
sive erup tions in the 19th cen tury, mak ing it one of the most 
ac tive vol ca noes of west ern Java, it has not erupted since.

In for ma tion Con tact: Dali Ah mad, Vol cano logi cal
Sur vey of In do ne sia (VSI), Ja lan Di po ne goro No. 57,
Band ung 40122, In do ne sia (Email: dali@vsi.dpe.go.id;
URL: http://www.vsi.dpe.go.id).

Se meru

Java, In do ne sia
8.11°S, 112.92°E; sum mit elev. 3,676 m

All times are lo cal (= UTC + 7 hours)

At Se meru, the end of De cem ber 2002 was char ac ter -
ized by high num bers of ex plo sions and py ro clas tic flows
(Bul le tin v. 27, no. 12). The 29 De cem ber py ro clas tic flow
at Be suk Bang (fig ures 11 and 12) trav eled ~ 9 km from the
sum mit. Dur ing Janu ary through 23 March 2003, the Vol -
cano logi cal Sur vey of In do ne sia (VSI) re ported that seis -
mic ity was domi nated by ex plo sions and ava lanches (ta ble
4). A “white- gray ash” col umn rose 300- 700 m above the
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Fig ure 10. Sketch map and cross- section of the Erta Ale lava lake, Janu ary
2003. Cour tesy of Jacques- Marie Bardintzeff and Franck Pothé.

Date

Deep

vol canic

(A- type)

Shal low

vol canic

(B- type)

Tec tonic

01 Dec- 08 Dec 02 8 8 19

09 Dec- 15 Dec 02 5 12 23

16 Dec- 22 Dec 02 2 6 16

23 Dec- 29 Dec 02 — 5 14

30 Dec- 05 Jan 03 8 24 15

06 Jan- 12 Jan 03 3 6 12

13 Jan- 19 Jan 03 2 11 12

20 Jan- 26 Jan 03 3 23 20

27 Jan- 02 Feb 03 5 5 22

03 Feb- 09 Feb 03 5 4 11

10 Feb- 16 Feb 03 4 5 22

17 Feb- 23 Feb 03 3 11 17

24 Feb- 02 Mar 03 6 4 19

03 Mar- 09 Mar 03 3 10 30

10 Mar- 16 Mar 03 4 5 20

17 Mar- 23 Mar 03 1 3 28

24 Mar- 30 Mar 03 4 4 24

31 Mar- 06 Apr 03 13 6 23

07 Apr- 13 Apr 03 5 2 17

14 Apr- 20 Apr 03 3 3 22

21 Apr- 27 Apr 03 6 3 31

28 Apr- 04 May 03 4 2 18

05 May- 11 May 03 2 — 24

12 May- 18 May 03 3 1 19

Ta ble 3. Seis mic ity at Gun tur dur ing 1 De cem ber 2002- 18 May 2003.
Cour tesy of VSI.



sum mit. Ac tiv ity was es pe cially high dur ing 1-12 Janu ary,
when tens of ash ex plo sions were visu ally ob served per
week (fig ures 13 and 14). Con tinu ous tremor oc curred on 8
Janu ary, with an am pli tude of 11- 12 mm. The Alert level
re mained at 2.

Lava ava lanches in Janu ary 2003 ex tended up to 750 m
from the cra ter rim and some times en tered the Be suk Kem -
bar river. One py ro clas tic flow trav eled 1,500 m and also
en tered Be suk Kem bar. Py ro clas tic flows were more nu -
mer ous in Feb ru ary, trav el ling be tween 2.5 and 4 km from
the sum mit into the Be suk Bang drain age. Lava ava lanches
were con tinu ous dur ing 17- 23 Feb ru ary to wards Be suk
Kam bar. Sev eral py ro clas tic flows in March moved to ward
Be suk Bang (up to 4 km long) and Be suk Kem bar (up to 2
km long).

In fra red sat el lite data, Janu ary 2001- March 2003. Be -
tween Janu ary 2001 and March 2003, MODIS de tected
quasi- continuous ther mal alerts at Se meru (fig ure 15). Dur -
ing Janu ary 2001- March 2002, the anoma lies were char ac -
ter ized by 1-2 alert- pixels with a maxi mum alert ra tio of
-0.567 (4 May 2001). The Dar win VAAC re ported ash
plumes and clouds on sev eral oc ca sions through out this pe -
riod, and VSI re ported nu mer ous seis mic events rep re sent -
ing ex plo sions and other phenomena (Bul le tin v. 26, no. 8).

From April 2002 un til the end of the year, MODIS ther -
mal alerts for Se meru in creased in fre quency and mag ni -
tude. This pe riod was char ac ter ized by con tinu ous ex plo -
sions, ava lanches and py ro clas tic flows, and is re lated to
seis mic ity in creases be gin ning in March 2002 that
prompted VSI to raise the Alert Level to 2 (Bul le tin v. 27,
no. 6). Ther mal alerts reached a maxi mum am pli tude on 16
August (two alert pix els with a maxi mum alert ra tio of
-0.364) and 1 Sep tem ber (one alert pixel with alert ra tio of
-0.389). VSI re ported that seis mic ac tiv ity was higher than
nor mal dur ing June- September 2002 (Bul le tin v. 27, no. 9),
and the ex plo sions pro duced plumes that reached 300- 500
m above the cra ter. Ob serv ers re ported that lava ava lanches 
trav eled to ward the Be suk Kem bar river to dis tances of
~ 750 m from the cra ter rim, and an ash ex plo sion ejected
glow ing ma te rial ~ 150 m to ward the up per Be suk Kem bar
drainage. Cen ter co or di nates of alert pix els were con cen -
trated in four ad ja cent pix els close to Se meru’s sum mit, es -
pe cially on the S side.

Back ground. Se meru, the high est vol cano on Java, and
one of its most ac tive, lies at the south ern end of a vol canic
mas sif ex tend ing N to the Teng ger cal dera. The steep- sided
vol cano, also re ferred to as Ma hameru (Great Moun tain),
rises abruptly to 3,676 m above coastal plains to the S.
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Fig ure 11. The edge of 29 De cem ber 2002 Se meru py ro clas tic-flow
de posit at Be suk Bang in Janu ary 2003. This py ro clas tic flow ex tended
~ 9 km from the sum mit. Cour tesy of I. Mu ly ana, H. Tri as tuty, M.
Hen drasto, and MA Pur bawi nata (VSI).

Fig ure 12. Boul ders from the Se meru py ro clas tic-flow de posit at Be suk
Bang around De cem ber 2002- January 2003. Cour tesy of I. Mu ly ana, H.
Tri as tuty, M. Hen drasto, and MA Pur bawi nata (VSI).

Fig ure 13. View to ward the sum mit of Se meru look ing NW from G. Sawur 
(ob ser va tory post) around De cem ber 2002- January 2003. Cour tesy of I.
Mu ly ana, H. Tri as tuty, M. Hen drasto, and MA Pur bawi nata (VSI).

Fig ure 14. Erup tive plumes rise from two dif fer ent vents at the sum mit of
Se meru around De cem ber 2002- January 2003. Cour tesy of I. Mu ly ana, H. 
Tri as tuty, M. Hen drasto, and MA Pur bawi nata (VSI).



Gunung Se meru was con structed S of the over lap ping
Ajek- ajek and Jam ban gan cal deras. A line of lake- filled
maars was con structed along a N-S trend cut ting through
the sum mit, and cin der cones and lava domes oc cupy the
east ern and NE flanks. Sum mit to pog ra phy is com pli cated
by the shift ing of cra ters from NW to SE. Fre quent 19th and 
20th cen tury erup tions were domi nated by small- to-
 moderate ex plo sions from the sum mit cra ter, with oc ca -
sional lava flows and larger ex plo sive erup tions ac com pa -
nied by py ro clas tic flows that have reached the lower flanks 
of the vol cano. Se meru has been in al most con tinu ous erup -
tion since 1967.

 In for ma tion Con tacts: Dali Ah mad, Vol cano logi cal
Sur vey of In do ne sia (VSI), Ja lan Di po ne goro No. 57,
Band ung 40122, In do ne sia (Email: dali@vsi.esdm.go.id;
URL: http://www.vsi.dpe.go.id); Di ego Cop pola and David 
A. Roth ery, De part ment of Earth Sci ences, The Open Uni -
ver sity, Mil ton Keynes, MK7 6AA, UK (Email: d.cop -

pola@open.ac.uk, d.a.roth ery@open.ac.uk). Ther mal alerts 
cour tesy of the HIGP MODIS Ther mal Alerts Team (URL:
http://modis.higp.ha waii.edu/).

Niua fo’ou

Tonga Is lands, Pa cific Ocean
15.60°S, 175.63°W; sum mit elev. 213 m

Niua fo’ou is Ton ga’s most ac tive vol cano with at least
10 pe ri ods of ac tiv ity, both ex plo sive and ef fu sive, since
the early 1800s. The most re cent pe riod of ac tiv ity in 1946
(Tay lor 1999) re sulted in the com plete evacua tion of the is -
land. This vol canic cen ter, ~ 450 km N of Ton ga tapu, is an
iso lated vol canic is land lo cated in the N- central Lau Ba sin
(fig ure 16). In May 1999 a vent was pro duc ing hot wa ter
and H2S, and dead fish were ob served near the vent (Bul le -
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Date

(2003)

Deep vol canic

(A- type)

Shal low vol canic

(B- type)

Ex plo sion

events
Ava lanches

Tremor

earth quakes

Py ro clas tic

flows

01 Jan-05 Jan — 4 354 89 7 0

06 Jan- 12 Jan — — 382 84 38 1

13 Jan- 19 Jan — 1 554 89 7 0

20 Jan- 26 Jan 1 2 641 50 15 0

27 Jan- 02 Feb 18 — 739 84 9 3

03 Feb- 09 Feb 2 — 777 58 9 14

10 Feb- 16 Feb 3 4 641 53 13 5

17 Feb- 23 Feb 4 9 700 105 10 9

24 Feb- 02 Mar 6 — 629 33 8 10

03 Mar- 09 Mar — 4 794 18 4 0

10 Mar- 16 Mar 2 — 550 89 20 21

17 Mar- 23 Mar — — 563 57 9 13

Ta ble 4. Sum mary of weekly seis mic ity at Se meru dur ing 1 January- 23 March 2003. Cour tesy VSI.

Fig ure 15. MODIS ther mal alerts on Se meru dur ing Janu ary 2001- March 2003. Ther mal alerts col lated by Di ego Cop pola and David Roth ery; data cour tesy of
the Ha waii In sti tute of Geo phys ics and Plane tol ogy’s MODIS Ther mal Alert Team.



tin v. 26, no. 5). Paul W. Tay lor vis ited the vol cano in Oc to -
ber 2002 and noted fu ma rolic ac tiv ity in two ar eas of the
cen tral cal dera. On 20 Oc to ber fu ma rolic and hot spring ac -
tiv ity was noted in the NE part of the cal dera.

Form and struc ture. Niua fo’ou is a sub aer ial shield
vol cano formed by sub ma rine ex plo sive and ef fu sive ac tiv -
ity dur ing the Holo cene. The is land is ap proxi mately 8 km
in di ame ter with a cen tral cal dera ~ 4 km in di ame ter with
two lakes, Vai Lahi and Vai Si’i (fig ures 17 and 18). Pe ri -
ods of ex plo sive ac tiv ity have formed sev eral small cin der
cone com plexes within the cal dera. A de tailed de scrip tion
of the geo logi cal fea tures of Niua fo’ou is pro vided in Tay -
lor (1991). Niua fo’ou rises to a height of 213 m above sea
level at a point on the N rim of the cal dera, a point known to 
the Niua fo’ouans as Piu Ofa hifa.

Ac tiv ity dur ing Oc to ber 2002. Dur ing a visit to Niua -
fo’ou in Oc to ber 2002 to con duct a se ries of com mu nity
work shops, it was noted that fu -
ma rolic ac tiv ity was oc cur ring in
two ar eas of the cen tral cal dera.
On 14 Oc to ber Ce cile Que sada (a
French an thro polo gist) and Chris
Si mard vis ited the Vai Kona and
Vai Sulfa ar eas along the S edge
of the cal dera (fig ure 18) and ob -
served con tin ued ac tiv ity at the
site. On 20 Oc to ber, Tay lor, Ale -
jan dra Meija- restrepo, Que sada,
and Si mard vis ited the Vai Si’i
area in the NE part of the cal dera
and ob served con tin ued fu ma rolic 
and hot spring ac tiv ity.

Vai Kona/Vai Sulfa Area.
The Vai Kona/Vai Sulfa area of
Niua fo’ou has been the site of
per  s is  tent  fu ma rolic  and hot
spring ac tiv ity for many years.
Ac tiv ity was re ported in 1958
(Rich ard, 1962) and again dur ing
1982- 83 and 1984 (Tay lor, 1991). 
The level of Vai Kona fluc tu ates
pe ri odi cally. When Que sada and
Si mard vis ited the site on 14 Oc -
to ber 2002, ar eas of per sis tent ac -
tiv ity were ob served.

Ac tiv ity at Vai Kona was con -
cen trated along the S shores of the 
lake (fig ure 19). Que sada and Si -
mard ob served nu mer ous ac tive
vents on the floor of the lake, with 
large quan ti ties of bub bles reach -
ing the sur face. The wa ter tem -
pera ture was es ti mated to be 25-
 30°C. Thick dark mud was pres -
ent on the bot tom of the lake and
the tem pera ture  of  the mud
around the vents was es ti mated to
be 35- 40°C. Sev eral ac tive hot
springs were also ob served along
the W shore of Vai Kona. These
ob ser va tions sug gest that ac tiv ity
at the site has in ten si fied since ob -
served in 1958 and 1983.

Vai Sulfa oc cu pies a small de pres sion W of the south ern 
end of Vai Kona (fig ure 19). The en tire fea ture cov ers an
area of about 30 m2 and con sists of two sec tions. The W
part of the de pres sion is oc cu pied by a small lake, while the
E sec tion is dry. At the cen ter of this dry area is a vent ~ 40
cm across and 20- 30 cm deep filled with mud and leaves.
When leaves were re moved from the hole dur ing the visit it
be gan to fill with wa ter, and a boil ing sound was heard. Ex -
ten sive de pos its of sul fur ex isted around the en tire de pres -
sion, and a strong smell of sul fur was pres ent. Simi lar ac tiv -
ity was also oc cur ring when Que sada and Si mard vis ited
the area dur ing July and Sep tem ber 2001. How ever, ac tiv -
ity was less in tense at those times.

Vai Si’i Area. A new site of fu ma rolic ac tiv ity was first
re ported dur ing May 1999 and ob served dur ing June 1999
(Bul le tin v. 26, no. 5). When the site was vis ited on 20 Oc -
to ber the fo cus of ac tiv ity had moved to an area along the E
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Fig ure 16. Lo cal ity map of the Lau Ba sin re gion, show ing the lo ca tion of Niua fo’ou. The sym bols in di cate
cen ters with re corded erup tions (cir cles with stars); cen ters with no re corded ac tiv ity (black stars); and prob able
sub ma rine cen ters (white stars). Ba thymetric con tours are in kilo me ters. Cour tesy of Paul Tay lor.



shore of Vai Si’i. Nu mer ous vents were pres ent on the floor 
of the lake along the shore line. The af fected area stretched
along the shore line for ~ 25- 30 m from where the vents

were con cen trated (fig ure 19). Ac tive vents were aligned
along the shore line. Al though the tem pera ture of the lake
wa ter was an es ti mated 30°C (the pre vail ing air tem pera -
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Fig ure 17. Geo logi cal map of Niua fo’ou (af ter Tay lor, 1991) show ing the ma jor fea tures of the is land. Cour tesy of Paul Tay lor.



ture), the tem pera ture just be low the sur face of the sedi ment 
around the vents had in creased to an es ti mated 65- 75°C.

The vents were pro duc ing gas that was bub bling to the
sur face. A strong sul fur smell was noted, and large de pos its 
of sul fur were pres ent in the mud that com prised the floor
of the lake around the vents. The de pos its formed three
elon gated lobes that stretched S from the vents. The lobe-
 like dis tri bu tion was proba bly the re sult of wind- in duced
cur rents. Vege ta tion along the shore line was dead and en -

crusted with white sul fur (?). The ob ser va tions sug gests a
net in crease in ac tiv ity at the Vai Si’i site since June 1999.

Con clu sions. The ob served fu ma rolic ac tiv ity on Niua -
fo’ou in di cates that the vol canic sys tem is still ac tive. Al -
though not wide spread, the fu ma rolic mani fes ta tions ob -
served dur ing 1999- 2002 proba bly rep re sent a net in crease
in the ac tiv ity of the sys tem since the last erup tion in 1946.
At this stage the level of ac tiv ity is not of concern, but it
should be moni tored for signs of in crease.

Ref er ences:  Rich ard, J.J.,
1962, Ker madec, Tonga and Sa -
moa: Cata logue of Ac tive Vol ca -
noes of the World, part 13.

Tay lor, P.W., 1991, The Ge ol -
ogy and Pe trol ogy of Niua fo’ou
Is land, Tonga: Sub aer ial Vol can -
ism in an Ac tive Back- arc Ba sin:
Un pub lished MSc the sis, Mac -
quarie Uni ver sity, AVI Oc ca -
sional Re port, No. 91/01.

Tay lor, P.W., 1999, The 1946
Erup tion of Niua fo’ou: AVI Oc -
ca sional Re port, No. 99/03.

Back ground. Niua fo’ou (“Tin 
Can Is land”) is a low, 8- km- wide
is land that forms the sum mit of a
largely sub merged shield vol -
cano. The cir cu lar is land en closes 
a  5-  km- wide cal  dera that  is
mostly filled by a lake whose bot -
tom ex tends to be low sea level.
The in ner walls of the cal dera
drop sharply to the cal dera lake,
named Big Lake (or Vai Lahi),
which con tains sev eral small is -
lands and py ro clas tic cones on its
NE shore. His tori cal erup tions,
mostly from cir cum fer en tial fis -
sures on the west- to- south side of
the is land, have been re corded
since 1814 and have of ten dam -
aged vil lages on this small ring-
 shaped is land. A ma jor erup tion
at  Niua fo’ou in  1946 forced
evacua tion of most of its 1200
in habi tants.

In for ma tion Con tacts: Paul
W. Tay lor, Aus tra lian Vol cano -
logi cal In ves ti ga tions, PO Box
291, Pym ble, NSW 2073 Aus tra -
l ia  (Email :  avi  tay lor@mpx.
com.au).
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Sub scrip tions: The Bul le tin of the Global Vol can ism Net work (ISSN: 1050- 4818) is avail able by sub scrip tion from the
Ameri can Geo physi cal Un ion (2000 Flor ida Ave nue NW, Wash ing ton, DC 20009, phone 202:462- 6900 or 800:966- 2481, fax
202:328- 0566, Email: service@agu.org). An nual sub scrip tion price is $22 to US ad dresses and $39 to all other coun tries. Back
is sues can be or dered through AGU Sepa rates; con tact AGU for cur rent pric ing in for ma tion. Or ders must be pre paid; make
checks pay able to AGU; VISA/MC are ac cepted. The Smith sonian does not han dle any Bul le tin or ders.

Inter net Ac cess: The com plete text of the GVN Bul le tin is dis trib uted by elec tronic mail through the VOL CANO List serv mail ing
list (vol cano@asu.edu) maintained by Jona than Fink at Ari zona State Uni ver sity (subscribe via listserv@asu.edu). Text,
figures, and pho to graphs can also be ac cessed via the World Wide Web at URL: http://www.vol cano.si.edu/.

Fig ure 19. Niua fo’ou Is land show ing the lo ca tion of fu ma rolic ac tiv ity ob served dur ing Oc to ber 2002. Cour tesy
of Paul Tay lor.

Fig ure 18. Pho to graph of Niua fo’ou look ing ap prixi mately W across the cal dera. Both cal dera lakes, Vai Lahi
(back ground) and Vai Si’i (fore ground)  are visi ble. Cour tesy of Paul Tay lor.


