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Asama

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

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

Asama (fig ure 1) erupted in Jan u ary and Feb ru ary 2009. 
Fol low ing three small erup tions in Au gust 2008 (BGVN
33:08), glow was fre quently re flected by steam over the
sum mit crater. High seis mic ity be gan sud denly on 1 Jan u -
ary 2009 and pre vailed through that month (fig ure 2). By
21 Jan u ary 2009 sci en tists from the Ja pan Me te o ro log i cal
Agency (JMA) had dis cov ered a thin ash layer cov er ing the 
NW rim of Asama’s sum mit crater (fig ure 3).

The high est SO2 flux in re cent years, over 5,000 met ric
tons/day, was re corded on 15 Jan u ary 2009 (fig ure 4). JMA 
also noted mi nor crustal de for ma tion.

Yukio Hayakawa vis ited Maebashi (a town ~ 50 km E
of the sum mit) dur ing Jan u ary 2009. Lo cal peo ple told him
that they felt the in ten sity of Asama’s re cent plumes had
been high, more vig or ous than in 2004 (BGVN 29:08).

An As so ci ated Press story is sued 2 Feb ru ary 2009 con -
tained a video of Asama’s ash- and bomb-pep pered sum -
mit, with the crater emit ting bil low ing white plumes. At
night enor mous red ar eas above the sum mit sug gested the
sud den ejec tion of mol ten ma te rial. That news re port stated
that JMA had seen an erup tion in the early hours of 2 Feb -
ru ary. They said that some ash fell on parts of To kyo. Later
re ports will pres ent more de tails on that and later erup tions.

Geo logic Sum mary. Asama, Hon shu’s most ac tive vol -
cano, over looks the re sort town of Karuizawa, 140 km NW
of To kyo. The vol cano is lo cated at the junc tion of the

Izu-Marianas and NE Ja pan vol -
ca nic arcs. The mod ern cone of
Maekake-yama forms the sum mit
of the vol cano and is sit u ated E of 
the horse shoe-shaped rem nant of
an older  andesi t ic  vol cano,
Kurofu-yama, which was de -
stroyed by a late-Pleis to cene
land slide about 20,000 years be -
fore pres ent (BP). Growth of a
dacitic shield vol cano was ac com -
pa nied by pumiceous pyroclastic
flows, the larg est of which oc -
curred about 14,000-11,000 years 
BP,  and by growth of  the
Ko-Asama-yama lava dome on
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Fig ure 1. A sketch map cen tered on Hon shu Is land (Ja pan) in di cat ing the
lo ca tion of Asama. The vol cano sits 140 km NW of To kyo. Cour tesy of
Ja pan Me te o ro log i cal Agency (JMA).

Fig ure 2. Plot of daily earth quakes reg is tered at Asama dur ing April 2008 through Jan u ary 2009. At the top of the
plot, the tri an gles in di cate times of both earth quake and rec og nized erup tion dur ing the Au gust 2008 erup tive
ep i sode; the Xs in di cate times of vis i ble glow (com mon dur ing Au gust 2008 and of ten vis i ble there af ter).
Cour tesy of JMA.

Fig ure 3. Two pho tos of Asama’s steam ing sum mit taken on 16 Jan u ary
(top, look ing down on the crater’s NW rim) and 21 Jan u ary 2009 (bot tom,
viewed from the S). Dark ma te rial on 16 Jan u ary was in ter preted as older,
per haps in part from the 2004 erup tion; cir cled ar eas  in di cate zones
continaing yel low (sul fu rous) sub li mate. Cir cled ar eas on the 21 Jan u ary
photo in di cate zones where thin ashfall was noted. Cour tesy of JMA.



the E flank. Maekake-yama, capped by the Kama-yama
pyroclastic cone that forms the pres ent sum mit of the vol -
cano, is prob a bly only a few thou sand years old and has an
his tor i cal re cord dat ing back at least to the 11th cen tury
AD. Maekake-yama has had sev eral ma jor plinian erup -
tions, the last two of which oc curred in 1108 AD (Asama’s
larg est Ho lo cene erup tion) and 1783 AD.

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

ASAMA2004/in dex-e.html); Yukio Hayakawa, Gunma
Uni ver sity, Fac ulty of Ed u ca tion, Aramaki 4-2, Maebashi
371-8510, Ja pan (Email: hayakawa@edu.gunma-u.ac.jp);
As so ci ated Press (URL: http://www.ap.org/).

Karymsky

Kamchatka Pen in sula, Rus sia
54.03°N, 159.26°E; sum mit elev. 1536 m

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

This re port sum ma rizes ac tiv ity at Karymsky from Feb -
ru ary 2007 to 23 Jan u ary 2009, with the ex clu sion of
June-Sep tem ber 2008 (fig ure 5), when ac tiv ity was vari able 
(BGVN 33:07). Dur ing the re port ing in ter val the Level of
Con cern Color Code re mained at Or ange. Over all ac tiv ity
dur ing 2007 was also vari able, but in creased dur ing
July-De cem ber 2007 (fig ure 6).

Dur ing Feb ru ary to April 2007, ac tiv ity was char ac ter -
ized by con stant ash ex plo sions and steam-and-gas emis -
sions. Ther mal anom a lies were de tected, and plumes rose to 
al ti tudes of 2.5-5.0 km be fore drift ing NW, N, NE, E, and
SE (fig ure 7).

Dur ing May 2007 the vol cano qui eted; ac tiv ity was
char ac ter ized by low steam-and-gas emis sions. There was

in creased seis mic ity in July-Oc to -
ber 2007, with a daily high of 900 
events in mid-July. Dur ing 21-27
Sep tem ber ash plumes ex tended
over 450 km E, and on 5, 7, and 8
Oc to ber ash plumes that rose to
30 km al ti tude drifted E and NE.
Ac tiv ity de creased af ter No vem -
ber, but steam ing was ev i dent
(fig ure 8).

Dur ing March-April 2008 ex -
plo sive ac tiv ity again in creased.
On 15-16 March an ash plume
drifted 40 km to the SE, and ash
de pos its were noted 15-20 km to
the NE and ESE of the sum mit.
On 3 April ash de pos its were
noted in ar eas about 20 km to the
E, 70 km to the SW, and 45-50
km to the S. On 8 April an ash
plume drifted 70-80 km ESE.

On 11 Oc to ber 2008 an ash
plume rose to an al ti tude of 3.4
km,  and on 13 Oc to  ber  a
5-km-wide ash plume drifted 32
km NNE. On 2 No vem ber an ash
plume rose to an al ti tude of 4 km.
On 10 No vem ber an ash plume
drifted 38 km E, and 28 km ENE.
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Fig ure 4. A plot of SO2 flux emit ted from Asama be tween Jan u ary 2002
and Jan u ary 2009. Er ror bars in di cate the high and low val ues of 5-7
mea sure ments. Cour tesy of JMA.

Fig ure 5. Re cent Karymsky re port ing in the Bul le tin (shaded ar eas) and the gaps in cov er age dis cussed in this re port.

Fig ure 6. Ac tiv ity of Karymsky dur ing 2007: a) the map of epi cen ters; b) the pro jec tion of hypocenters in the
el e va tion along the line AB. Ra dius of the cir cle around the vol cano is 10 km; c) a quan tity of weak lo cal
earth quakes ("-50" val ues in di cate no data); d) ash plumes ac cord ing to vi sual data, al ti tude in me ters above sea
level; e) the size of ther mal anom aly in the pix els. (Senyukov and oth ers, 2008).



On 15 No vem ber an ash plume ex tended 28 km to the E.
On 8 De cem ber ash plumes rose to al ti tudes of 2 km and
ash de pos its on the E flank were more than 5 km long. On
16 De cem ber an ash plume ex tended 240 km to the SE and
ESE. Dur ing 21-23 De cem ber ash plumes ex tended about
80 km to the E. Ash de pos its were noted on 21 De cem ber;
the de pos its ex tended 26 km SE and 9 km NE.

As late as 8 and 12 Jan u ary 2009, gas-and-steam plumes 
ex tended about 25 km to the SE and NE. The To kyo VAAC 
re ported that on 16 Jan u ary an ash plume rose to an al ti tude
of 3.7 km and drifted SE. Anal y sis of sat el lite im ag ery re -
vealed a ther mal anom aly in the crater dur ing 18-19 and 21
Jan u ary 2009.

Ref er ence. Senyukov, S.L., Droznina, S.Y., Nuzhdina,
I.N., Garbuzova, V.T., Kozhevnikova, T.Y., Toloknova, S.
L., and Sobolevskaya, O.V., 2008, Mon i tor ing of ac tive
Kamchatkan vol ca noes us ing re mote meth ods in 2007:

Con fer ence pro ceed ings, ded i cated to the day of vol ca nol o -
gists, on 27-29 March, 2008, Petropavlovsk-Kamchatsky:
IViS FED RAN, 329 p. (in Rus sian).

In for ma tion Con tacts: Kamchatka Vol ca nic Erup tions
Re sponse Team (KVERT), In sti tute of Vol ca nol ogy and
Seis mol ogy (IV&S) Far East Di vi sion, Rus sian Acad emy
of Sci ences (FED RAS), Kamchatka Branch of the Geo -
phys i cal Ser vice of the Rus sian Acad emy of Sci ences (KB
GS RAS), Piip Ave. 9, Petropavlovsk-Kamchatsky, 683006, 
Rus sia (Email: kvert@kscnet.ru, URL: http://www.kscnet.
ru/ivs; http://emsd.iks.ru/~ssl/mon i tor ing/main.htm); Al ex -
an der Sokorenko, IV&S; To kyo Vol ca nic Ash Ad vi sory
Cen ter (VAAC), To kyo, Ja pan (URL: http://ds.data.jma.go.
jp/svd/vaac/data/).

Anatahan

Mariana Is lands, Cen tral Pa cific
16.35°N, 145.67°E; sum mit elev. 790 m

The erup tion at Anatahan (fig ure 9) had con tin ued
through Feb ru ary 2008 with in ter mit tent erup tions (BGVN
32:12). This re port cov ers 6 Feb ru ary 2008 into early Jan u -
ary 2009 but also draws on an older ref er ence on the sta tus
of coral reefs (Starmer, 2005). No ther mal alerts have been
mea sured by MODVOLC at Anatahan since 5 June 2006.

Ash plumes, SO2 emis sions, and el e vated seis mic ity
con tin ued be tween Feb ru ary and Au gust 2008 (ta ble 1).
How ever, ac tiv ity was con sis tently low af ter mid-Au gust
2008. The last posted Vol ca nic Ash Ad vi so ries ap peared on 
1-3 Au gust 2008. Through out the re port ing in ter val a key
fo cus of re port ing were ep i sodes of sul fur-di ox ide (SO2)
emis sions that drifted S to in hab ited is lands.

A Vol ca nic Haze Ad vi sory was is sued dur ing the week
of 20-26 Feb ru ary 2008 for the is lands of Tinian, Saipan,
and Rota due to high SO2 lev els (see map, BGVN 28:04).
Ac cord ing to an ar ti cle on 26 Feb ru ary in the Saipan Tri -
bune (Ferdie de la Torre, re porter), the Emer gency Man -
age ment Of fice of the Com mon wealth of the North ern
Mariana Is lands (EMO-CNMI) ad vised peo ple who had
breath ing prob lems to re main in doors dur ing the vol ca nic
haze ad vi sory, and re minded mar i ners to take pre cau tion ary 
mea sures due to low vis i bil ity. The news pa per ar ti cle in di -
cated that EMO-CNMI’s SO2 an a lyzer (lo ca tion not re -
ported) mea sured 161 ppb (parts per bil lion). Ac cord ing to
the ar ti cle, Gov. Benigno Fitial de clared that Anatahan is -
land was still un safe for hu man hab i ta tion and or dered all
travel to the is land re stricted, with the ex cep tion of sci en -
tific ex pe di tions.

Starmer (2005) stated that "Ash fall out from the 2003
erup tion caused ex ten sive dam age to nearshore reef hab i -
tats, es pe cially on the north ern side. Al though all sur veyed
lo ca tions dur ing the 2003 Na tional Oce anic and At mo -
spheric Ad min is tra tion (NOAA) Marianas Re search and
Mon i tor ing Pro gram (MARAMP) cruise con tained a layer
of ash cov er ing the sub strate (fig ure 10), por tions of the
south shore and south east ern cor ner had only a ve neer
layer."

Ref er ence: Starmer, J. (ed.) 2005, The state of coral
reef eco sys tems of the Com mon wealth of the North ern
Mariana Is lands (p. 399-441) in Waddell, J.E. (ed.), 2005,
The state of coral reef eco sys tems of the United States and
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Fig ure 7. Ex plo sive ac tiv ity seen at Karymsky in April 2007. Ash cov ered
the vol cano, and to less ex tent the frozen sur face of lake Akademia Nauk
(the flat area in the fore ground) and sur round ings. Photo by Al ex an der
Sokorenko.

Fig ure 8. Karymsky viewed from the SW, De cem ber 2007. The
en vi ron ment on the up per flanks in cludes di verse pro cesses that
con structed and ex posed de pos its of black ash inter-lay ered with snow
and ice. For ex am ple, pre cip i ta tion from the ac tive plumes, can vari ably
drop snow, sleet, and rain. Fre quent ashfalls oc cur at Karymsky, in some
cases drop ping still-warm ash on the snow. Other pro cesses in clude
ep i sodes of freez ing and snow fall. Heat ing from sun light and sea sonal
changes may cause lo cal melt ing. These kinds of pro cesses led to the
apron of ex posed ash on the S side of the up per cone. Photo by Al ex an der
Sokorenko.



Pa cific Freely As so ci ated States 2005: NOAA Tech ni cal
Mem o ran dum NOS NCCOS 11, NOAA/NCCOS Cen ter
for Coastal Mon i tor ing and As sess ment’s Biogeography
Team, Sil ver Spring, MD, USA, 522 p.

Geo logic Sum mary. The elon gate, 9-km-long is land of
Anatahan in the cen tral Mariana Is lands con sists of a large

stratovolcano with a 2.3 x 5 km, E-trending, com pound
sum mit cal dera. The larger west ern por tion of the 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 f lows over  la in 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 por tion of the cal dera con tained a
steep-walled in ner crater whose floor prior to the 2003
erup tion was only 68 m above sea level. A sub ma rine vol -
cano, named NE Anatahan, rises to within 460 m of the sea
sur face on the NE flank of the vol cano, and nu mer ous other 
sub ma rine vents are found on the NE-to-SE flanks. 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
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Date (2008) Plumes and  SO2 emis sions Seis mic ac tiv ity and other events

06 Feb-12 Feb Steam plumes, pos si bly with ash;  SO2  emis sions. Rel a tively low seis mic ity, with short-lived in creases.
Vol ca nic fog near Saipan.

13 Feb-19 Feb Two SO2-bear ing plumes; two steam plumes, pos si bly with ash. In creased seis mic ity.

20 Feb-26 Feb Per sis tent SO2 emis sions; steam plumes pos si bly with ash. El e vated seis mic ity, with great vari a tion. VHA is sued for
Tinian, Saipan, and Rota due to high SO2 lev els.

27 Feb-04 Mar Per sis tent SO2 emis sions; two ash plumes. El e vated seis mic ity, some de cline. VHA cancelled on 29
Feb.

05 Mar-11 Mar Ash and SO2-bear ing plume, con tin u ous ash emis sions on 5-7 March. El e vated seis mic ity, lower than pre vi ous week.

12 Mar-18 Mar Ash plume(s). Vari able seis mic ity, mostly some what el e vated.

19 Mar-25 Mar Ash-and-gas plumes. El e vated seis mic ity.

26 Mar-01 Apr None ob served. Low seis mic ity. VAL low ered to Ad vi sory, ACC low ered 
to Yel low.

02 Apr-11 Apr None ob served. Low seis mic ity.

12 Apr-15 Jul Re port ing ab sent or sparse (ap par ently due to low ac tiv ity; VAL
low ered to Nor mal; ACC low ered to Green).

16 Jul-22 Jul SO2-bear ing plume. Slow in crease in seis mic ity.

23 Jul-29 Jul SO2 -bear ing plumes, ash plume to 1.5 km al ti tude; plume pos si bly
with ash.

Con tin ued slow in crease in seis mic ity. VAL at Ad vi sory,
then Watch; ACC at Yel low then Or ange.

30 Jul-05 Aug Gas-and-steam plumes, pos si bly with ash at 1.5 km al ti tude. Fluc tu at ing seis mic ity.

06 Aug-12 Aug Small SO2-bear ing plumes; steam plumes with ash to 1.8 km al ti tude. Sig nif i cant de crease in seis mic ity. VAL low ered to
Ad vi sory, ACC low ered to Yel low.

13 Aug-31 Jan 2009 No re ports ex cept in early Oc to ber ( no sig nif i cant plumes). Low seis mic ity. VAL low ered to Nor mal, ACC low ered
to Green on 1 Oct.

Ta ble 1. Ac tiv ity re ported at Anatahan by week dur ing 6 Feb ru ary 2008 to 31 Jan u ary 2009. VAL is Vol ca nic Alert Level, ACC is Avi a tion Color Code. The VAL 
and ACC on 5 Feb ru ary 2008 had been raised to Watch and Or ange, re spec tively, as a re sult of ash emis sions. VHA is vol ca nic haze ad vi sory. Data from the
Emer gency Man age ment Of fice of the Com mon wealth of the Mariana Is lands, Ha wai ian Vol cano Ob ser va tory, and the Wash ing ton Vol ca nic Ash Ad vi sory
Cen ter (VAAC).

Fig ure 9. Lo ca tion map show ing Anatahan and Sarigan. The bathymetry
data are a com bi na tion of sat el lite bathymetry over laid with EM300
multibeam bathymetry, which was col lected on the NOAA Sub ma rine
Ring of Fire 2003 cruise aboard the R/V Thomp son. Cour tesy of NOAA
Ocean Ex plorer (mod i fied from orig i nal).

Fig ure 10. Part of an ash-cov ered coral reef on a sub ma rine flank of
Anatahan is land. The reef or gan isms ap pear green ish gray in color ow ing
to fine-grained ash.  Taken from Starmer (2005).



May 2003, when a large ex plo sive erup tion took place
form ing a new crater in side the east ern cal dera.

In for ma tion Con tacts: 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.gov.mp/ and http://vol cano.
wr.usgs.gov/cnmistatus.php); Ha wai ian Vol cano Ob ser va -
tory (HVO), U.S. Geo log i cal Sur vey, PO Box 51, Hawai’i
Na tional Park, HI 96718, USA (URL: http://hvo.wr.usgs.
gov/; Email:hvo-info@hvomail.wr.usgs.gov); Wash ing ton
Vol ca nic Ash Ad vi sory Cen ter, Sat el lite Anal y sis Branch
(SAB), NOAA/NESDIS E/SP23, NOAA Sci ence Cen ter
Room 401, 5200 Auth Rd, Camp Springs, MD 20746, USA 
(URL: http://www.ssd.noaa.gov/VAAC/); Saipan Tri bune
(URL: http://www.saipantribune.com); Hawai’i In sti tute of 
Geo phys ics and Plan e tol ogy (HIGP) Ther mal Alerts Sys -
tem (MODVOLC), School of Ocean and Earth Sci ence and
Tech nol ogy (SOEST), Univ. of Hawai’i, 2525 Cor rea
Road, Ho no lulu, HI 96822, USA (URL: http://hotspot.higp.
ha waii.edu/); NOAA Ocean Ex plorer, Sub ma rine Ring of
Fire 2003 - Mariana Arc (Bob Embley, Prin ci pal Sci en tist)
(URL: http://oceanexplorer.noaa.gov/).

Home Reef

Tonga Is lands, SW Pa cific
18.992°S, 174.775°W; sum mit elev. -10 m

Un til No vem ber 2008 no ob ser va tions of the Home
Reef is land had been re ported since a visit by Scott Bryan
and col leagues in mid-Feb ru ary 2007 (BGVN 32:04), when
a small pum ice mound less than 5 m above sea level was
pres ent at low tide. The is land had been con structed dur ing
an ex plo sive erup tion in Au gust 2006 (BGVN 31:09, 31:10, 
and 31:12). When Bryan re turned on 20 No vem ber 2008
the is land was no lon ger pres ent.

The sum mit of the vol cano on 20 No vem ber was 9-10 m 
be low sea level, form ing a rel a tively smooth-topped sum -
mit re gion ap prox i mately 500 x 500 m in area. The top of
the sum mit was lo cated at 18°59.421' S, 174°46.138' W 
(18.990°S, 17.769°W). The po si tion of the sum mit are
could be de tected by a slight "lipping" of the oce anic swell
across the top of the seamount, but the area was also ob vi -
ous due to con tin ued hy dro ther mal plume ac tiv ity pro duc -
ing tur bid tur quoise wa ter. The hy dro ther mal plume was
dis placed to the west of the sum mit area by ocean cur rents,
and the sur face area of dis col ored wa ter was ~ 1-2 km2. A
dis charge of H2S as so ci ated with the hy dro ther mal ac tiv ity
was more sub dued than in Feb ru ary 2007.

Geo logic Sum mary. Home Reef, a sub ma rine vol cano
mid way be tween Me tis Shoal and Late Is land in the cen tral
Tonga is lands, was first re ported ac tive in the mid-19th
cen tury, when an ephem eral is land formed. An erup tion in
1984 pro duced a 12-km-high erup tion plume, co pi ous
amounts of float ing pum ice, and an ephem eral is land 500 x
1500 m wide, with cliffs 30-50 m high that en closed a wa -
ter-filled crater. An other is land-form ing erup tion in 2006
pro duced wide spread dacitic pum ice rafts.

In for ma tion Con tacts: Scott Bryan, Cen tre for Earth
and En vi ron men tal Sci ence Re search, Kingston Uni ver sity
Lon don, Kingston Upon Thames, Sur rey KT1 2EL, Lon -
don, United King dom (Email: s.bryan@kingston.ac.uk);

Allan Bowe, Mounu Is land Re sort, PO Box 7, Neiafu,
Vava’u, Tonga (Email: mounu@tonfon.to).

White Is land

New Zea land
37.52°S, 177.18°E; sum mit elev. 321 m
All times are lo cal (= UTC +12 hours)

The wa ter level in the White Is land crater lake had de -
creased sig nif i cantly, es pe cially dur ing April 2007, and the
wa ter tem per a ture had fallen from 74° to 64°C (BGVN
32:06). How ever, this ac tiv ity was not ac com pa nied by any
erup tions, and mon i tor ing had not de tected any in crease in
vol ca nic ac tiv ity. This re port dis cusses ac tiv ity from May
2007 through Jan u ary 2009.

By late Oc to ber 2007, the lake had al most com pletely
evap o rated. Then, in De cem ber 2007, the lake be gan to
rise. By mid-Feb ru ary 2008, the level had risen about 6 m.
Ac com pa ny ing the rise in lake level was a fur ther drop in
lake tem per a ture, from 63° to 53°C, due to the greater vol -
ume of wa ter. The lake color changed from a tur bid gray to
a light green, re flect ing less sus pended sed i ment.

On 21 No vem ber 2007, an earth quake swarm (the larg -
est, M 4.2) oc curred 10 km NW of White Is land. On 13
June 2008 a tec tonic earth quake (M 5.4) 10 km SW was
widely felt in the Bay of Plenty. How ever, nei ther earth -
quake event was as so ci ated with in creased vol ca nic seis -
mic ity. From 2 De cem ber 2008 through 31 Jan u ary 2009
there were a few small earth quakes 5-10 km NW of the vol -
cano. How ever, doz ens of epi cen ters oc curred just off shore 
N of the New Zea land main land (near Whakatane and
Matata), many to the SW of White Is land.

By 23 Oc to ber 2008 the lake had risen 15 m (within
about 9 m of over flow), and was be gin ning to af fect the
geo ther mal fea tures on the Main Crater floor. New springs
formed on the floor and old springs flowed again. The lake
tem per a ture was 57°C, and the wa ter color had changed to
light green, re flect ing a de crease in sus pended sed i ment.

High-tem per a ture fumaroles (101-103°C) were lo cated
on the S floor of the Main Crater. Steam, gas, and mud
emis sions had in creased from the larg est vent dur ing the
pre vi ous few weeks. The Alert Level re mained at Level 1
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Fig ure 11. Photo of White Is land crater taken 6 Feb ru ary 2009. Di no saur
toy in left fore ground for scale. Cour tesy of Geonet.



(low on a scale of 0-5), in di cat ing signs of un rest. Steam ing 
con tin ued into Feb ru ary 2009 (fig ure 11).

Geo logic Sum mary. Un in hab ited 2 x 2.4 km White Is -
land, one of New Zea land’s most ac tive vol ca noes, is the
emer gent sum mit of a 16 x 18 km sub ma rine vol cano in the
Bay of Plenty about 50 km off shore of North Is land. The
321-m-high is  land con s ists  of  two over  lap  ping
andesitic-to-dacitic stratovolcanoes; the sum mit crater ap -
pears to be breached to the SE be cause the shore line cor re -
sponds to the level of sev eral notches in the SE crater wall.
Volckner Rocks, four sea stacks that are rem nants of a lava
dome, lie 5 km NNE of White Is land. In ter mit tent mod er ate 
phreatomagmatic and strombolian erup tions have oc curred
at White Is land through out the short his tor i cal pe riod be -
gin ning in 1826, but its ac tiv ity also forms a prom i nent part
of Maori leg ends. For ma tion of many new vents dur ing the
19th and 20th cen tu ries has pro duced rapid changes in
crater floor to pog ra phy. Col lapse of the crater wall in 1914
pro duced a de bris av a lanche that bur ied build ings and
work ers at a sul fur-min ing pro ject.

In for ma tion Con tacts: GeoNet, a col lab o ra tion be -
tween the Earth quake Com mis sion and GNS Sci ence
(URL: http://www.geonet.org.nz/); GNS Sci ence, Wairakei
Re search Cen ter, Pri vate Bag 2000, Taupo 3352, New Zea -
land (URL: http://www.gns.cri.nz/); Earth quake Com mis -
sion (EQC), PO Box 790, Wellington, New Zea land (URL:
http://www.eqc.govt.nz/).

Dalaffilla

Ethi o pia
13.792°N, 40.55°E; sum mit elev. 613 m
All times are lo cal (= UTC + 3 hours)

The erup tion that be gan on 3 No vem ber 2008 (BGVN
33:10) sig nif i cantly slowed or ceased prior to Jan u ary
2009. The re gion is the scene of spo radic fight ing, thwart -
ing di rect re ports from peo ple in the field, and forc ing
greater re li ance on re mote-sens ing im ag ery.

Look ing at Ad vanced Spaceborne Ther mal Emis sion
and Re flec tion Ra di om e ter (AS TER) sat el lite sys tem im -
ages for 19 De cem ber 2008 and 4 Jan u ary 2009 (fig ure 12), 
Matt Pat rick found lit tle sig nif i cant change in the shape or
area of the lava flow field since 8 No vem ber 2008 (see im -
age in BGVN 33:10).

Ther mal alerts over the erup -
t ion s i te  re  por ted by the
MODVOLC sys tem were ab sent
af ter 28 De cem ber 2008 (fig ure
13) through at least early Feb ru -
ary 2009. At the start of the erup -
tion (iden ti fied on 3 No vem ber at
1920 UTC) there were 148 alerts
in a cir cu lar pat tern well ex tend -
ing out board but en gulf ing the
dens est area of alerts over the
main lava field. Fol low ing the ini -
tial erup tion, the alert pix els con -
cen trated pri mar ily on the lava
flow. No ther mal anom a lies were
de tected for at least sev eral years
be fore the No vem ber erup tion.

NASA’s Earth Ob ser va tory (EO) re leased a true-color
im age cap tured by Tai wan’s Formosat-2 sat el lite (fig ure
14). The im age cap tion, by Ralph Har ring ton, noted that
fresh flows from the re cent erup tion ap pear darker than the
older weath ered flows. Lava spread from the fis sure sev eral 
ki lo me ters to the NE, as well as S and SW. The im age also
ap pears to show spat ter cones as so ci ated with the fis sures.

Geo logic Sum mary. Dalaffilla, also re ferred to as
Gabuli, is a small, but steep-sided con i cal stratovolcano that 
rises 300 m above sur round ing lava fields SE of Alu vol -
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Fig ure 13. A plot of the max i mum num ber of daily MODVOLC ther mal alerts at Dalaffilla dur ing
No vem ber-De cem ber 2008. Cour tesy of the Hawai’i In sti tute of Geo phys ics and Plan e tol ogy (HIGP) Ther mal
Alerts Sys tem.

Fig ure 12. Sat el lite AS TER im ages over Dalaffilla and Alu vol ca noes on
19 De cem ber 2008 and 4 Jan u ary 2009. Shown are night time ther mal
im ages (band 14, 11-mi cron wave length) show ing flow to the NE from a
fis sure or fis sure sys tem be tween the vol ca noes. Cour tesy of Matt Pat rick.



cano. This mor phol ogy, un usual for the Erta Ale Range
vol ca noes, re sults from the ex tru sion of vis cous, silicic lava 
flows with pri mary slopes up to about 35 de grees. These

silicic flows ex tend pri mar ily to
the E; on the W they are blocked
by walls of a horst struc ture along 
the crest of the Erta Ale range.
Other ba saltic lava flows from re -
gional f is  sures sur  round the
613-m-high vol cano. Fumarolic
ac tiv ity oc curs in the 100-m-wide
sum mit crater and has weath ered
sur round ing lava flows.

In for ma tion Con tacts: NASA
Earth Ob ser va tory (URL: http://
earthobservatory.nasa.gov/);
Ralph Har ring ton, The Vol ca -
nism Blog (URL: http://vol ca -
nism.worldpress.com); Mat thew
R. Pat rick, Ha wai ian Vol cano
Ob ser va tory (HVO), U.S. Geo -
log i  ca l  Sur  vey, PO Box 51,
Hawai’i Na tional Park, HI 96718, 
USA; Si mon Carn, De part ment of 
Geo log i cal and Min ing En gi neer -
ing and Sci ences, Mich i gan Tech -
no log i  ca l  Uni  ver  s i ty ,  1400
Townsend Dr., Hought on, MI
49931, USA (URL: http://www.
volcarno.com/,  Emai l:
scarn@mtu.edu); Hawai’i In sti -
tute of Geo phys ics and Plan e tol -
ogy (HIGP) Ther mal Alerts Sys -
tem, School of Ocean and Earth

Sci ence and Tech nol ogy (SOEST), Univ. of Hawai’i, 2525
Cor rea Road, Ho no lulu, HI 96822, USA (URL: http://
hotspot.higp.ha waii.edu/).
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Fig ure 14. A Formosat-2 sat el lite true-color im age (en hanced here) ac quired 25 De cem ber 2008 of the Alu and
Dalaffilla por tion of the Erta Ale range of the Afar re gion. FORMOSAT-2, de vel oped by the Na tional Space
Or ga ni za tion (NSPO), launched in 2004 with 2-m pan chro matic res o lu tion and 8-m multi-spec tral res o lu tion.
Cour tesy of NASA Earth Ob ser va tory, with im age pro vided by Cheng-Chien Liu, Na tional Cheng-Kung
Uni ver sity, and An-Ming Wu, NSPO, Tai wan.


