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James F. Luhr

With deep re gret we an nounce that Jim Luhr passed away un ex pect edly and peace fully in his sleep on 1 Jan u ary 2007 at 
the age of 53. He di rected the Smith so nian’s Global Vol ca nism Pro gram dur ing 1995 through 2006, and in that role
helped el e vate both this Bul le tin and its youn ger sis ter pub li ca tion, the SI / USGS Weekly Vol ca nic Ac tiv ity Re port. Jim
was well-known for well-crafted, mul ti fac eted an a lyt i cal stud ies of his be loved Mex i can vol ca noes. More de tails will
ap pear in next month’s Bul le tin.



Un named

East Pa cific Rise at 9°50’ N
9.42-9.92°N, 104.00-104.32°W; sum mit elev. -2,500? m

Ac cord ing to the RIDGE 2000 Pro gram website, a new
erup tion on the East Pa cific rise (EPR) was first sus pected
dur ing a visit to the site by the re search ves sel (RV) Knorr
in April 2006. Since Oc to ber 2003 an ar ray of up to 12
ocean-bot tom seis mom e ters (OBSs) had been de ployed in
an area ~ 4 x 4 km lo cated be tween 9°49’ N and 9°51’ N
(the EPR In te grated Study Site, ISS) as part of a con tin u ing
microseismicity mon i tor ing pro ject be ing led by Maya To -
lstoy and Fe lix Waldhauser.

In ves ti ga tors at tempted to re cover 12 OBSs on 25 April
2006, but only four were re cov ered. To lstoy and oth ers
(2006), Chadwick (2006), and the Ridge 2000 Pro gram
(2006) re ported that eight OBS were stuck in the new lava
on the sea floor (see fig ure 1) from an erup tion that had oc -
curred since the last OBS ser vic ing in May 2005. Wa ter
col umn mea sure ments were also made by the Knorr, yield -
ing light-scat ter ing mea sure ments in dic a tive of ex ten sive
particulates in the wa ter col umn, and cor rob o rat ing the ev i -
dence for a re cent erup tion (BGVN 31:06).

The TowCam im ages sug gested that the new lavas
erupted from fis sures within the ax ial sum mit trough
(AST), which re es tab lished quickly af ter the event by
drain-back and col  lapse.  Com par i  son of TowCam
bathymetry with pre-erup tion Alvin map ping sug gested
that af ter the erup tion the ax ial sum mit trough be came
10-15 m nar rower and a few me ters shal lower at 9°50.4’ N.
Lava flow morphologies in di cate that the high est ef fu sion
rates were near 9°50’ N.

Ra dio met ric dat ing of 10 rocks col lected from the
young ter rain is un der way, us ing 210Po. Pre lim i nary 210Po
re sults in To lstoy and oth ers (2006) in di cate that nine of the 
rocks were erupted within a year be fore their col lec tion,
with dates rang ing from late sum mer 2005 to Jan u ary 2006.

Ac cord ing to To lstoy and oth ers (2006), based on the
sea-floor im ages, the ex tent of wa ter col umn anom a lies, the 

pre lim i nary lava ages, and the dis tri bu tion of OBSs that
failed to re turn, they es ti mated that the flow ex tended in ter -
mit tently for at least 18 km along the ridge axis. This zone
ex tends from 9°46’ N to 9°55.7’ N, with off-axis ex tent
rang ing from 0 to 1 km. The erup tion oc curred on the same
seg ment (seg ment B) as the 1991-1992 erup tion, with a
sim i lar length scale.

The loss of some seis mom e ters did not pre clude the
cap ture of im por tant data as so ci ated with the erup tion, in -
clud ing pre cur sory ac tiv ity. To lstoy and oth ers (2006)
found a grad ual ramp-up in seis mic ity since mon i tor ing be -
gan at this site in Oc to ber 2003. The pat tern of seis mic ity
cul mi nated in an in tense but brief (6-hour) in ferred diking
event on 22 Jan u ary 2006, fol lowed by rapid ta per ing to
mark edly de creased lev els of seis mic ity.

Two fol low-up cruises pro ceeded to the erup tion site,
the RV New Ho ri zon in April-May 2006, and the RV
Atlantis in June 2006. They as sessed the ex tent of the new
erup tion and its ef fect on the bi o log i cal com mu ni ties, eco -
sys tems, and chem is try at the EPR ISS. More work on the
event was re cently re ported at the Fall 2006 meet ing of the
Amer i can Geo phys i cal Un ion (Eg., ses sion V13 C).

Back ground. The East Pa cific Rise (EPR) near 9°50’ N
spreads at a full rate of ~ 110 mm per year and is one of the
better-stud ied mid-ocean ridge (MOR) seg ments in the
world. Ever since an erup tion was doc u mented in 1991, sci -
en tists have reg u larly re turned to doc u ment eco sys tem pro -
gres sion, to study changes in vent-fluid chem is try and tem -
per a ture, and to con duct de tailed geo log i cal map ping.
Anom a lies in wa ter-col umn mea sure ments of tem per a ture
and light scat ter ing in di cated vig or ous dis charge of
high-tem per a ture hy dro ther mal flu ids. Ra dio met ric dat ing
of rocks col lected from the young ter rain, us ing 210Po, in di -
cated that many of the rocks were erupted within a year be -
fore their col lec tion. Sea-floor im ages give fur ther ev i dence 
of the re cency of sur face lava flows.

Geo logic Sum mary. Ev i dence for a very re cent, pos si -
bly on go ing erup tion was de tected dur ing a se ries of dives
in the sub mers ible ves sel Alvin in 1991 on the East Pa cific
Rise at about 9 de grees 50 min utes N. Hot-vent an i mal
com mu ni ties that had been doc u mented dur ing No vem ber
to De cem ber 1989 im ag ing were ob served to have been
bur ied by fresh ba saltic lava flows, and the scorched soft
tis sues of par tially bur ied biota had not yet at tracted bot tom
scav en gers. Fresh black smoker chim neys were draped by
new lava flows. This po si tion was at a depth of about 2500
m south of the Clipperton frac ture zone, about 1,000 km
SW of Ac a pulco, México. It co in cided with a lo ca tion
where fresh lava flows pre vi ously es ti mated as less than
roughly 50 years in age had been found (Haymon et al.,
1991). Later dat ing of very short half-life radionuclides
from dredged sam ples con firmed the young age of the erup -
tion and in di cated that an other erup tive event had taken
place in late 1991 and early 1992.

Ref er ences. To lstoy, M., Cowen, J.P., Baker, E.T.,
Fornari, D.J., Ru bin, K.H., Shank, T.M., Waldhauser, F.,
Bohnenstiehl, D.R., Forsyth, D.W., Holmes, R.C., Love, B.
, Perfit, M.R., Weekly, R.T., Soule, S.A., and Glazer, B.,
2006, A sea-floor spread ing event cap tured by seis mom e -
ters, Sci ence, v. 314, no. 5807, p. 1920-1922.

Hinds, J.S., Perfit, M.R., Soule, S.A., Fornari, D.J., and
Ridley, W.I., 2005, Dis crim i nat ing lava flows from the
EPR ISS (9°25'-9°55' N) us ing lava mor phol ogy, pe trog ra -
phy, and geo chem is try: Amer i can Geo phys i cal Un ion, Fall
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Fig ure 1. Sea floor photo from the TowCam taken on the EPR dur ing the
June 2006 RV Atlantis cruise show ing an ocean-bot tom seis mom e ter
caught in a new lava flow. Taken from Chadwick (2006).



Meet ing 2005, ab stract #T31A-0496 (2005AGUFM.
T31A0496H).

Chadwick, W.W., Jr., 2006, A sub ma rine vol cano is
caught in the act: Sci ence, v. 314, no. 5807, p. 1887-1888.

Ridge 2000 Pro gram, 2006, News: Ridge 2000 re search 
dis cover/doc u ment seafloor erup tion: Ridge 2000 Pro gram
web site, URL: http://www.ridge2000.org/sci ence/tcs/
epr_2006_sci ence_supp_ma te rial.php.

In for ma tion Con tact: Ridge 2000 Pro gram, Ridge
2000 Pro gram Of fice, In sti tute of Geo phys ics and Plan e tol -
ogy (IGPP), Uni ver sity of Cal i for nia San Diego, Scripps
In sti tu tion of Ocean og ra phy, La Jolla, CA 92093-0225,
USA (URL: http://www.ridge2000.org/).

Láscar

north ern Chile
23.37°S, 67.73°W; sum mit el e va tion 5,592 m

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

This re port cov ers the time in ter val Sep tem ber-Oc to ber
2006 and was con t r ib  uted by sc i  en  t is ts  f rom the
Universidad Católica del Norte (Chile), Uni ver sity of Flor -
ence (It aly), Universidad Nacional de Salta (Ar gen tina),
and Universidad Nacional Autónoma de México (México).
Changes seen in Láscar’s cen tral ac tive crater af ter the May 
2005 and April 2006 erup tions and af ter the gas fumaroles
in ves ti ga tion car ried out dur ing Sep tem ber 2006. Our pre -
vi ous re port cov ered ac tiv ity into early May 2006 (BGVN
31:04).

Erup tive ac tiv ity. Sub stan tial ash emis sions were noted
on 18-21 and 28 April 2006. Sev eral small phreatic ex plo -
sions oc curred start ing 18April, con tin u ing through May,
July, and Au gust 2006; the last in that time frame oc cur ring
on 14 Au gust. Af ter that, three mi nor ex plo sions oc curred
be tween Sep tem ber and Oc to ber 2006.

An ex plo sion oc curred at 0812 on 21 Sep tem ber. The
erup tive plume reached 800 m above sum mit crater. A dark
gray-col ored plume, with mod er ate ash con tent dis persed
NNE. The event failed to pro duce de tectable ashfall, seis -
mic ac tiv ity, or erup tion noises.

A mi nor ex plo sion at 0830 on 20 Oc to ber 2006 sent an
erup tive plume up to 200 m above the sum mit crater. A
dark gray-col ored plume with mod er ate ash con tent dis -
persed E. At 1900 a larger erup tion lasted 25 min utes. A
dark gray-col ored plume with mod er ate ash con tent
reached 800 m above the sum mit crater and dis persed E.
The Oc to ber events also did not pro duce de tected ashfall,
seis mic ac tiv ity, or erup tion noises.

Mor pho log i cal changes in cen tral ac tive crater. Sig -
nif i cant mor pho log i cal changes, prin ci pally to the crater
floor, oc curred af ter the May 2005 Vulcanian erup tion
(Aguilera and oth ers, 2006a; BGVN 30:04 and 30:05). Field 
and ae rial ob ser va tions be tween Oc to ber 2002 and March
2005 showed a typ i cal fun nel shaped crater, with a depth of
450 m (Aguilera and oth ers, 2003). This phe nom ena has
been rec og nized as al ways oc cur ring dur ing the col -
lapse-pe riod of the lava dome growth-col lapse cy cle de -
scribed by Matthews and oth ers (1997). The ob ser va tions
dur ing Oc to ber 2002 and March 2005 show that the crater
floor can be rec og nized from the S bor der of the cen tral ac -
tive crater (fig ure 2). How ever, ob ser va tions dur ing De -
cem ber 2005 (af ter the May 2005 Vulcanian erup tion) and
Sep tem ber 2006 (af ter the April 2006 erup tive cy cle) show
that the crater floor can not be rec og nized from S bor der of
cen tral ac tive crater (fig ure 3), prob a bly in di cat ing sub si -
dence of the crater floor (Aguilera and oth ers, 2006b;
BGVN 31:04; and Clavero and oth ers, 2006). Ob ser va tions
made in the cen tral ac tive crater in di cate sub si dence of
crater floor.

The pho to graph from Oc to ber 2002 (fig ure 4) shows the 
po si tion of the crater floor in ferred just be fore the May
2005 erup tion, while the pho to graph from Sep tem ber 2006
(fig ure 5) shows the crater floor af ter the May 2005 and
April 2006 erup tions. The po si tion of the crater floor be fore 
the May 2005 erup tion cor re sponded to a level as so ci ated
with ta lus de pos its, and the lat est crater floor lay at the bot -
tom of a new cir cu lar crater. A no ta ble change in the mor -
phol ogy of the in ter nal walls of the cen tral ac tive crater be -
tween the March and De cem ber 2005 pho to graphs was the
ab sence of a part of the crater wall (prob a bly cor re spond ing 
to parts of an cient lava domes, bal lis tic and ashfall de pos -
its), ex pos ing a new N wall of the crater.

Gas fumarole in ves ti ga tions. Dur ing 9-15 Sep tem ber
2006, gas sam pling from fumaroles in side the cen tral ac tive 

 Volcanism Network, Volume 31, Number 11, November 2006 Láscar 3

Fig ure 2. A March 2005 photo of the cen tral ac tive crater of Las car seen
from the S side. The May 2005 Vulcanian erup tion re moved por tions of
the crater floor and in ter nal crater wall, leav ing a cir cu lar crater with a
“new rock wall” ex posed. Pho to graph taken by Felipe Aguilera.

Fig ure 3. Cen tral ac tive crater of Las car viewed from S side. Shown is the
new rock wall of the in ner crater af ter May 2005 Vulcanian erup tion.
Pho to graph taken by Felipe Aguilera, De cem ber 2005.



crater was car ried out by per son nel of Universidad Católica 
del Norte (Chile). They noted a low er ing of the tem per a ture 
of fumaroles from 385°C to 250°C in Oc to ber 2002 (Tassi
and oth ers, 2004). Sci en tists from Università degli studi di
Firenze (It aly) and Universidad Católica del Norte (Chile)
are con duct ing a sys tem atic and per ma nent gas sam pling
cam paign at Láscar and other ac tive vol ca noes of the Cen -
tral Vol ca nic Zone (e.g. Putana, Lastarria, Isluga and oth -
ers). Sci en tists from the Universidad Católica del Norte, the 
Universidad Nacional de Salta and SEGEMAR (Ar gen tina) 
are pro cess ing data from Land sat TM and ETM+ and from
AS TER im ages, with the ob jec tive of un der stand ing the be -
hav ior of Las car vol cano dur ing the 1998-2004 pe riod.

Geo logic Sum mary. Láscar is the most ac tive vol cano
of the north ern Chil ean An des. The andesitic-to-dacitic

stratovolcano con tains six over lap ping sum mit crat ers.
Prom i nent lava flows de scend its NW flanks. An older,
higher stratovolcano 5 km to the east, Volcán Aguas
Calientes, dis plays a well-de vel oped sum mit crater and a
prob a ble Ho lo cene lava flow near its sum mit (de Silva and
Fran cis, 1991). Láscar con sists of two ma jor ed i fices; ac tiv -
ity be gan at the east ern vol cano and then shifted to the
west ern cone. The larg est erup tion of Las car took place
about 26,500 years ago, and fol low ing the erup tion of the
Tumbres sco ria flow about 9000 years ago, ac tiv ity shifted
back to the east ern ed i fice, where three over lap ping crat ers
were formed. Fre quent small-to-mod er ate ex plo sive erup -
tions have been re corded from Láscar in his tor i cal time
since the mid-19th cen tury, along with pe ri odic larger erup -
tions that pro duced ashfall hun dreds of ki lo me ters away
from the vol cano. The larg est his tor i cal erup tion of Láscar
took place in 1993, pro duc ing pyroclastic flows to 8.5 km
NW of the summit and ashfall in Buenos Aires.

Ref er ences. Aguilera, F., Viramonte, J., Me dina, E.,
Guzmán, K., Becchio, R., Delgado, H., and Arnosio, M.,
2006a, Erup tive ac tiv ity from Las car vol cano (2003-2005):
XI Congreso Geológico Chileno, Antofagasta, 2006, p.
397-400.

Aguilera, F., Viramonte, J., Me dina, E., Guzmán, K.,
Becchio, R., Delgado, H., and Arnosio, M., 2006b, Re cent
erup tive ac tiv ity from Las car vol cano (2006): XI Congreso
Geológico Chileno, Antofagasta, 2006, p. 393-396.

Clavero, J., Naranjo, J., and Cayupi, J., 2006, El ciclo
eruptivo del 18 al 25 de Abril de 2006 del Volcán Las car,
An des Centrales: XI Congreso Geológico Chileno,
Antofagasta, 2006, p. 435-438.

Giggenbach, W., 1975, A sim ple method for the col lec -
tion and anal y sis of vol ca nic gas sam ples: Bul le tin of Vol -
ca nol ogy, v. 39, p. 132-145.

Giggenbach, W., and Goguel, R., 1989, Col lec tion and
anal y sis of geo ther mal and vol ca -
nic wa ter and gas dis charges:
DSIR Chem is try, Rept. No. 2401.

Matthews, S., Gardeweg, M.,
and Sparks, R., 1997, The 1984 to 
1996 cy clic ac tiv ity of Las car vol -
cano, north ern Chile: cy cles of
dome growth, dome sub si dence,
de gas sing and ex plo sive erup -
tions: Bul le tin of Vol ca nol ogy, v.
59, p. 72 - 82

Tassi ,  F . ,  Viramonte ,  J . ,
Vaselli, O., Poodts, M., Aguilera,
F., Martínez, C., Rodríguez, L.,
and Wat son, I., 2004, First geo -
chem i cal data from fumarolic
gases at Las car vol cano, Chile:
32nd In ter na tional Geo log i cal
Con gress ,  Flor  ence,  Au gust
20-28, 2004.

Viramonte, J., Aguilera, F.,
Delgado,  H. ,  Rodríguez,  L. ,
Guzman, K., Jiménez, J., and
Becchio, R., 2006, A new erup -
t ive cy cle of Las car vol cano
(Chi le) .  The r isk  for  the
aeronavigation in north ern Ar -
gen t ina:  Garavolcan 2006,
Tenerife, Spain.
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Fig ure 4. Cen tral ac tive crater of Las car seen from the N in ter nal wall,
Oc to ber 2002. Pho to graph taken by Franco Tassi.

Fig ure 5. A Sep tem ber 2006 photo of the cen tral ac tive crater of Las car seen from the NE. Shown are the level of
the crater floor be fore the May 2005 Vulcanian erup tion, the level of crater floor be tween May 2005 and April 206 
erup tions, and the cur rent crater floor. Pho to graph taken by Felipe Aguilera.



In for ma tion Con tacts: Felipe Aguilera, Edu ar do Me -
dina, Ka ren Guzmán, and Valeria Ortega, Programa de
Doctorado en Ciencias mención Geología and Depto de
Ciencias Geológicas, Univ Católica del Norte, Avenida
Angamos 0610, Antofagasta, Chile (Email: faguilera@ucn.
cl, emedina@ucn.cl, kgm001@ucn.cl, vop002@ucn.cl);
Franco Tassi and Or lando Vaselli, Dept of Earth Sci ence,
Univ of Flor ence, Via La Pira 4, 50110, Flor ence, It aly
(Email: francot@steno.geo.unifi.it, vaselli@steno.geo.
unifi.it; URL: http://www.geo.unifi.it/); José G. Viramonte, 
Instituto GEONORTE and CONICET, Univ Nacional de
Salta, Bue nos Ai res 177, Salta 4400, Ar gen tina (Email:
viramont@unsa.edu.ar; URL: http://www.unsa.edu.ar/
natura/); Hugo Delgado G., Instituto de Geofísica, Univ
Nacional Autónoma de México, Ciudad Universitaria, Del
Coyoacán, México D.F., C.P. 04510, México (Email:
hugo@tonatiuh.igeofcu.unam.mx; URL: http://www.
igeofcu.unam.mx/).

Montagu Is land

Antarctica
58.42°S, 26.33°W; sum mit elev. 1,370 m

All times are lo cal (= UTC - 2 hours)

Matt Pat rick pro vided three new AS TER im ages show -
ing Montagu on 28 Oc to ber 2006. The AS TER VNIR im -
age (Bands 3-2-1, RGB) (fig ure 6) de picts Montagu in a
state sim i lar to that ob served in other AS TER im ages of the
erup tion. The per sis tent ash plume has cov ered the NE
quad rant of the is land in dark tephra, while the lava field
ex tend ing from the sum mit vent to the coast is clearly vis i -
ble. The lava delta, ex tend ing to a dis tance of ~ 3.5 km from 
the vent, first formed dur ing the Sep tem ber-Oc to ber 2005
erup tive phase and re mains in tact (BGVN 30:11). It is un -
clear if any new lava flows erupted since that time have
extended as far.

AS TER (Ad vanced Spaceborne Ther mal Emis sion and
Re flec tion Ra di om e ter) is an im ag ing ra di om e ter that con -
sists of three dis tinct tele scope sub sys tems: near in fra red
(VNIR),  shor twave in  f ra  red
(SWIR), and ther mal in fra red
(TIR).  These have the fol low ing
spec tral ranges, num ber of bands,
and spa tial res o lu tions: VNIR
(spec tral range, 0.5-0.9 µm in
three bands; spa tial res o lu tion, 15
m); SWIR (spec tral range 1.6-2.5
µm in six bands, spa tial res o lu tion 
30 m);  TIR (8-12 µm in f ive
bands; spa tial res o lu tion, 90 m).

Pat rick noted that the AS TER
TIR (Band 14; ther mal in fra red
wave length 10.95-11.65 µm) and
SWIR (Band 9; short-wave in fra -
red wave length 2.360-2.430 µm)
im ages (fig ure 7) may show a
new lava flow reach ing ~ 1.5 km
NE from the sum mit. An elon -
gated sec tion of warm pix els in
the TIR cor re sponds to a fea ture
which ap pears to have a faint out -

line of anom a lous pix els in the SWIR, pos si bly re flect ing a
new flow.

Geo logic Sum mary. The larg est of the South Sand wich
Is lands, Montagu con sists of a mas sive shield vol cano cut
by a 6-km-wide ice-filled sum mit cal dera. The sum mit of
the 10 x 12 km wide is land rises about 3000 m from the sea
floor be tween Bris tol and Saunders Is lands. Around 90% of 
the is land is ice-cov ered; gla ciers ex tend ing to the sea typ i -
cally form ver ti cal ice cliffs. The name Mount Belinda has
been ap plied both to the high point at the south ern end of
the sum mit cal dera and to the young cen tral cone. Mount
Oceanite, an iso lated 900-m-high peak with a 270-m-wide
sum mit crater, lies at the SE tip of the is land and was the
source of lava flows ex posed at Mathias Point and Allen
Point. There was no re cord of Ho lo cene or his tor i cal erup -
tive ac tiv ity at Montagu un til MODIS sat el lite data, be gin -
ning in late 2001, re vealed ther mal anom a lies con sis tent
with lava lake ac tiv ity that has been per sis tent since then.
Ap par ent plumes and sin gle anom a lous pix els were ob -
served in ter mit tently on AVHRR im ages dur ing the pe riod
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Fig ure 6. An im age of Montagu Is land cap tured on 28 Oc to ber 2006 by
AS TER VNIR. Cour tesy of NASA with in ter pre ta tion in text by Matt
Pat rick, Mich i gan Tech no log i cal Uni ver sity.

Fig ure 7. Two im age of Montagu Is land cap tured on 28 Oc to ber 2006 by AS TER TIR and SWIR, which show
slightly dif fer ent fea tures than seen on the pre vi ous (AS TER VNIR) im age, and may dis close a new lava flow.
Cour tesy of NASA with in ter pre ta tion by Matt Pat rick.



March 1995 to Feb ru ary 1998, pos si bly indicating earlier
unconfirmed and more sporadic volcanic activity.

In for ma tion Con tacts: Mat thew Pat rick, Dept. of Geo -
log i cal and Min ing En gi neer ing and Sci ences, Mich i gan
Tech no log i cal Uni ver sity, 1400 Townsend Drive, Hought -
on, MI 49931, USA (Email: mpatrick@mtu.edu; URL:
http://www.geo.mtu.edu/~mpatrick); Hawai’i In sti tute of
Geo phys ics and Plan e tol ogy (HIGP) Ther mal Alerts Team, 
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/).

Heard

South ern In dian Ocean
53.106°S, 73.513°E; sum mit elev. 2,745 m

All times are lo cal (= UTC + 5 hours)

Matt Pat rick re ported that Heard Is land con tin ued to
dis play ev i dence of ac tiv ity in its sum mit crater (con tin u ing 
the phase which be gan in May 2006, BGVN 31:05). Fig ure
8 pres ents an AS TER im age (Bands 9-3-2) from 8 De cem -
ber 2006 show ing a hotspot at the sum mit, pre sum ably a
lava lake, with a re cently emplaced lava flow extending 700 
m E.

Ta ble 1 lists the ther mal anom a lies re corded by the
Hawai’i In sti tute of Geo phys ics and Plan e tol ogy (HIGP)
dur ing 25 June 2006 (as last re ported in the BGVN 31:05) to 
mid De cem ber 2006. The ta ble lists 27 ther mal anom a lies
dur ing 25 June to 15 De cem ber 2006.  There is  no
MODVOLC ther mal anom aly on 8 De cem ber, the date of
the AS TER im age in the pre vi ous fig ure.

Matt Pat rick noted that it is not sur pris ing that the AS -
TER im age showed a ther mal anom aly but MODVOLC did 
not.  First, be cause AS TER has in fra red bands at 30-90 m,
it is in her ently more sen si tive to ther mal anom a lies than the 

1-km MODIS bands (MODVOLC uses MODIS data). Sec -
ond, the MODVOLC al go rithm has a thresh old which
some times dis re gards low-level erup tive ac tiv ity in order to 
avoid false alarms. The anom aly in the AS TER im age was
not par tic u larly large or in tense, so it is not sur pris ing it did
not show up in MODVOLC.

Geo logic Sum mary. Heard Is land on the Kerguelen Pla -
teau in the south ern In dian Ocean con sists pri mar ily of the
emer gent por tion of two vol ca nic struc tures. The large gla -
cier-cov ered com pos ite ba saltic-to-trachytic cone of Big
Ben com prises most of the is land, and the smaller Mt.
Dixon vol cano lies at the NW tip of the is land across a nar -
row isth mus. Lit tle is known about the struc ture of Big Ben
vol cano be cause of its ex ten sive ice cover. The his tor i cally
ac tive Maw son Peak forms the is land’s 2,745-m high point
and lies within a 5-6 km wide cal dera breached to the SW
side of Big Ben. Small satellitic sco ria cones are mostly lo -
cated on the north ern coast. Sev eral subglacial erup tions
have been re ported in his tor i cal time at this iso lated vol -
cano, but ob ser va tions are in fre quent and additional
activity may have occurred.

In for ma tion Con tacts: Mat thew Pat rick, Dept. of Geo -
log i cal and Min ing En gi neer ing and Sci ences, Mich i gan
Tech no log i cal Uni ver sity, 1400 Townsend Drive, Hought -
on, MI 49931, USA (Email: mpatrick@mtu.edu; URL:
http://www.geo.mtu.edu/~mpatrick); Hawai’i In sti tute of
Geo phys ics and Plan e tol ogy (HIGP) Ther mal Alerts Team, 
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 8. AS TER im age (Bands 9-3-2) from 8 De cem ber 2006 show ing a
hotspot at the sum mit of Heard Is land. This is one of the rare day time
AS TER im ages that shows the sum mit clearly. Cour tesy of Matt Pat rick.

Date (2006) Time (UTC) Pix els Sat el lite

25 Jun 1850 1 Terra

17 Jul 2000 1 Aqua

06 Aug 1935 1 Aqua

13 Aug 0425 1 Terra

13 Aug 1755 1 Terra

13 Aug 1940 1 Aqua

15 Aug 1930 1 Aqua

22 Aug 1935 2 Aqua

10 Sep 1820 2 Terra

12 Sep 1805 1 Terra

20 Sep 0930 1 Aqua

21 Sep 1800 1 Terra

21 Sep 1950 1 Aqua

11 Oct 1735 1 Terra

11 Oct 1925 2 Aqua

24 Oct 0920 1 Aqua

27 Oct 1735 2 Terra

27 Oct 1925 1 Aqua

02 Nov 1835 1 Terra

07 Nov 1715 2 Terra

07 Nov 1905 4 Aqua

17 Nov 0830 1 Aqua

24 Nov 0430 2 Terra

25 Nov 0920 1 Aqua

26 Nov 1750 2 Terra

15 Dec 1820 1 Terra

15 Dec 2005 1 Aqua

Ta ble 1. Ther mal anom a lies from mid-June to mid-De cem ber 2006 from
MODIS sat el lites. Cour tesy of HIGP Ther mal Alerts Team.



Cayambe

Ec ua dor
0.029°N, 77.986°W; sum mit elev. 5,790 m

All times are lo cal (= UTC - 5 hours)

Dur ing 2004, Cayambe’s seis mic ity in creased three
times, on 25-31 Jan u ary, on 25 Feb ru ary-5 March, and on
4-12 Oc to ber. Our pre vi ous re port on Cayambe dis cussed
events through No vem ber 2003 (BGVN 28:11).

The first seis mic swarm be gan on 25 Jan u ary 2004
when the num ber of vol cano-tec tonic (VT) earth quakes in -
creased, with seis mic ac tiv ity oc cur ring in bands last ing 2-3 
hours. The events were small in mag ni tude and were lo -
cated ~ 1-4 km be low the SW flank. At 1934 on 27 Jan u ary, 
a mag ni tude 3.4 earth quake was re corded. On 29 Jan u ary,
the ac tiv ity peaked with 148 earth quakes re ported. Seis mic -
ity there af ter de creased to normal base-line levels.

The sec ond earth quake swarm be gan on 25 Feb ru ary
with an in creased num ber of VT earth quakes. Like the Jan -
u ary events, these earth quakes were of low mag ni tude. The
larg est event oc curred on 29 Feb ru ary at 1059 mea sur ing M 
3.1. The events were lo cal ized pri mar ily be low the E flank
with peak ac tiv ity on 2 March, when 271 earth quakes were
reg is tered. The en ergy re leased by this clus ter was far
larger than the one in Jan u ary and was al most com pa ra ble
to ac tiv ity in March 2003 (fig ure 9).

On 12 March, a small in crease in ac tiv ity was re corded,
and on the morn ing of 15 March, a M 3.6 earth quake was
re corded on the S flank. Res i dents re ported no felt
earthquakes.

On 4 Oc to ber, there was a slight in crease in the num ber
of events reg is tered with a to tal of 18 events, 17 of which
were hy brid events. At 2333 on 6 Oc to ber a M 3.4 event
was re corded. These earth quakes were lo cated in the S zone 
of the vol cano ed i fice. Two seis mic swarms on 8 Oc to ber
con sisted of 177 VT earth quakes. The first swarm reg is -
tered at 0500 and lasted an hour. The sec ond swarm be gan
at 1130 and lasted ap prox i mately 9 hours. Some of these
events were lo cated in the SW flank. Af ter the seis mic
anom a lies on 4 and 6- 8 Oc to ber, ac tiv ity re turned to nor -
mal base-line lev els.

Apart from the swarms be tween Sep tem ber and Oc to -
ber, the seis mic ity ap pears to have changed, with the num -
ber of VT events di min ish ing by one-half in re la tion to
those pre vi ously re corded, whereas the num ber of hy brid
events tri pled. Later, long-pe riod LP events were again ob -
served, which is char ac ter is tic of this volcano returning to
normal levels.

The in ter nal seis mic ac tiv ity at Cayambe is char ac ter -
ized by the gen er a tion of 10 events per day on av er age.
Nev er the less, this type of ac tiv ity has al ter nated with spo -
radic seis mic swarms con sist ing of hun dreds of events last -
ing sev eral days, af ter which ac tiv ity re turns to the
base-line level. These types of seis mic swarms were re -
corded in De cem ber 2002, March 2003, and in Jan u ary,
March, and Oc to ber of 2004 (fig ure 10), with sim i lar char -
ac ter is tics and averaging 2 days in du ra tion. Sci en tists in -
ferred the cause of the ob served seis mic ity as re lated to mo -
tion of flu ids in the in te rior of the ed i fice. Thermal im ages
ob tained dur ing 2004 did not contain anomalies.

Dur ing 16-18 Sep tem ber 2005 a short seis mic ep i sode
oc curred with earth quakes on the SW flank, rang ing from

135 to 330 events per day. The
earth quakes reached a max i mum
mag ni tude of 3.6.

Geo logic Sum mary. The mas -
sive com pound andesitic-dacitic
Cayambe stratovolcano is lo cated
on the iso lated west ern edge of
the Cor dil lera Real, east of the
Inter-An dean Val  ley.  The
5,790-m-high vol cano, whose
south ern flank lies astride the
equa tor, is capped by ex ten sive
gla ciers, which de scend down to
4,200 m on the east ern Am a zo -
nian side. The mod ern Nevado
Cayambe vol cano, con structed to
the E of older Pleis to cene vol ca -
nic com plexes, con tains two sum -
mit lava domes lo cated about 1.5
km apart, the west ern of which is
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Fig ure 9. The to tal num ber of earth quakes each day at Cayambe dur ing 28 De cem ber 2002 through early Jan u ary
2004. The spike in daily earth quakes seen dur ing late March 2003 (up to 330 per day) was dis cussed in BGVN
28:11. A spike about half that size oc curred in late Jan u ary 2004. Cour tesy of the Instituto Geofisico.

Fig ure 10. The to tal num ber of earth quakes each day at Cayambe dur ing
2004 (tick marks along x-axis are ev ery 14 days). The re cord was
punc tu ated by three strong in creases in seis mic ity, dur ing late Jan u ary,
dur ing Feb ru ary-March, and dur ing Oc to ber. The spike in daily
earth quakes seen dur ing Feb ru ary 2004 neared 300 earth quakes per day.
Cour tesy of the Instituto Geofisico.



the high est. Sev eral other lava domes on the up per flanks
have been the source of pyroclastic flows that reached the
lower flanks of the vol cano. A prom i nent Ho lo cene
pyroclastic cone on the lower east ern flank, La Virgen, fed
thick andesitic lava flows that trav eled about 10 km to the
E. Nevado Cayambe was re cently dis cov ered to have pro -
duced fre quent ex plo sive erup tions dur ing the Ho lo cene
be gin ning about 4,000 years ago, and to have had a single
historical eruption, during 1785-86.

In for ma tion Con tact: Instituto Geofisico (IG), Escuela
Politécnica Nacional, Apartado 17-01-2759, Quito, Ec ua -
dor (URL: http://www.igepn.edu.ec/).

Atka

Aleu tian Is lands
52.381°N, 174.154°W; sum mit elev. 1,533 m

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

Korovin, the most fre quently ac tive cone in the Atka
vol ca nic center, has been rel a tively quiet since 23 Feb ru ary
2006, when it emit ted mi nor though abruptly dis charged
steam and ash (BGVN 31:02). At that time, an ini tial ash
burst rose to an al ti tude of ~ 2.4 km and was fol lowed by
sev eral smaller ash-and-steam bursts, but no ashfall was re -
ported in Atka vil lage (fig ure 11). There were no re ports of
ac com pa ny ing vol ca nic odors, earth quakes, or larger vol ca -
nic ex plo sions. While there was mi nor steam ing dur ing the
pe riod 25 Feb ru ary-4 March 2005, seis mic ity at Korovin
re mained only slightly above back ground lev els. Dur ing
that time frame, the Alaska Vol cano Ob ser va tory (AVO)
raised the con cern color code at Korovin from green to yel -
low but re duced it to green on 8 March.

An in crease in seis mic ity dur ing July 2006 rep re sented
a tran si tion from prior low ac tiv ity, mean while vol ca nic ac -
tiv ity re mained mild dur ing that time (figure 12).

This re port also cov ers fur ther mi nor events dur ing Sep -
tem ber through De cem ber. Dur ing Sep tem ber and Oc to ber, 
ep i sodes of vol ca nic tremor in creased in num ber, strength,
and du ra tion. On 28 Oc to ber, res i dents of Atka vil lage ob -

served and pho to graphed steam emis sions to sev eral hun -
dred meters above the volcano.

For the du ra tion of No vem ber and De cem ber, seis mic
lev els re mained above back ground lev els. In late No vem ber 
sat el lite in for ma tion showed a light dust ing of ash on the E
flank of the main crater along with sev eral plumes and/or
their shad ows vis i ble along the N side of the crater. Sat el lite 
ra dar im ages in di cated up lift of the vol cano; the area of up -
lift was con sis tent with lo ca tions of earth quake ac tiv ity and
the ef fects were in ter preted as the re sult of magma in jec -
tion. Cloud cover per mit ted only er ratic sat el lite ob ser va -
tion dur ing No vem ber and De cem ber. On 11 and 21 De -
cem ber 2006. Atka res i dents again wit nessed steam plumes, 
on the latter date possibly containing ash.

Geo logic Sum mary. The larg est vol ca nic cen ter in the
cen tral Aleu tians, Atka con sists of a cen tral shield and
Pleis to cene cal dera ringed by 7 or 8 satellitic vol ca noes.
The most prom i nent of these are the post-cal dera cones of
Korovin, Konia, Kliuchef, and Sarichef, some of which
have been ac tive in his tor i cal time. Korovin, the most fre -
quently ac tive vol cano of the Atka vol ca nic cen ter, con tains 
a 1,533-m high dou ble sum mit with two crat ers lo cated
along a NW-SE line. The NW sum mit has a small crater,
but the 1-km-wide crater of the SE cone has an un usual,
open cy lin dri cal vent of widely vari able depth that some -
times con tains a crater lake or a high magma col umn
(Marsh; in Wood and Kienle, 1990). A fresh-look ing cin der 
cone lies on the flank of par tially dis sected Konia vol cano.
Sarichef has a sym met ri cal pro file, and Korovin and
Kliuchef are rel a tively uneroded and the source of most if
not all his tor i cal erup tions. Hot springs and fumaroles are
lo cated on the flanks of Mount Kliuchef and in a glacial
valley SW of Kliuchef.

In for ma tion Con tacts: Alaska Vol cano Ob ser va tory
(AVO), a co op er a tive pro gram of the U.S. Geo log i cal Sur -
vey, 4200 Uni ver sity Drive, An chor age, AK 99508-4667,
USA (URL: http://www.avo.alaska.edu), Geo phys i cal In -
sti tute, Uni ver sity of Alaska, P.O. Box 757320, Fair banks,
AK 99775-7320, USA, and Alaska Di vi sion of Geo log i cal
& Geo phys i cal Sur veys, 794 Uni ver sity Ave., Suite 200,
Fairbanks, AK 99709, USA.
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Fig ure 11.  Sketch map of the cen tral Aleu tian Is lands in clud ing Atka
Is land and the city of Atka (pop u la tion 27, ac cord ing to 1999 US Cen sus
es ti mate).  Cour tesy of USGS/AVO.

Fig ure 12. The Korovin cone (lower left) in the Atka vol ca nic cen ter was
puff ing steam to ~ 300 m above the sum mit on 30 July 2006 when seen
from an Alaska Air lines jet. The Kliuchef cone (up per right, with two
snow-clad crat ers) is one of mul ti ple sat el lite cones.  Photo credit to Cyrus
Read; im age cour tesy of AVO/USGS.



Shiveluch

Kamchatka Pen in sula, Rus sia
56.653°N, 161.360°E; sum mit elev. 3,283 m

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

In De cem ber 2006 Shiveluch un der went height ened
seis mic and vol ca nic ac tiv ity of an in ten sity not seen since
22 Sep tem ber 2005. Dur ing the lat ter ep i sode, plumes
reached ~ 7.5 km al ti tude (BGVN 30:08). This re port cov ers 
from Sep tem ber 2005 to December 2006.

Ac tiv ity dur ing 2005. Seis mic lev els de clined in the
weeks sub se quent to the pre vi ously de scribed 22 Sep tem -
ber erup tion. The Kamchatka Vol ca nic Erup tions Re sponse 

Team (KVERT) had raised the Con cern Color Code level
to or ange due to the 22 Sep tem ber 2005 erup tion and then
low ered it to yel low at the start of No vem ber. Dur ing Oc to -
ber, KVERT noted that weak shal low earth quakes, hot av a -
lanches, and small fumarolic ac tiv ity per sisted. In can des -
cence at the dome was re ported on 13, 15, 17, 22, and 29
Oc to ber, and ther mal anom a lies over the lava dome were
fre quently reg is tered.

On 22 Oc to ber a weak ash-gas plume ex tended to the E. 
Seis mic ac tiv ity de creased fur ther and did not ex ceed back -
ground lev els in Oc to ber and No vem ber, and re mained at
low lev els in De cem ber. Weak av a lanches were re ported at
the start of No vem ber. Weak seis mic ity and fumarolic ac -
tiv ity was reg is tered in De cem ber. Nu mer ous ther mal
anom a lies over the lava dome and in can des cence at the

dome were widely reported
(specifically, on 1, 7, 8-11, 15,
17-18, 25, and 27-29 December).

Ac tiv ity dur ing 2006. The
lava dome con tin ued to grow in
2006; over all vol ca nism and seis -
mic ity re mained low dur ing Jan u -
ary to May 2006. Vi sual and sat -
el  l i te  ob  ser  va t ions of  weak
fumarolic ac tiv ity and ther mal
anom a lies were noted dur ing pe ri -
ods of vis i bil ity early in 2006
(13-14, 16-17, 22, and 30-31 Jan -
u ary and 1 Feb ru ary). One shal -
low earth quake was reg is tered on
30 Jan u ary. On 23 May a ther mal
anom aly was re ported, and on 21,
and 27-31 May moderate
gas-and-steam plumes were
observed.

Three deep earth quakes were
re corded, one each day, on 1-2
and 5 June, and a shal low earth -
quakes was re corded on both 2
and 4  June.  On 5 and 8  June
gas-and-steam plumes rose over
the vol cano. A ther mal anom aly
from the vol ca nic crater was
noted on 2-5 and 7-8 June.
Fumarolic ac tiv ity of the lava
dome was ob served on 23 and
29-30 June. On 16 and 19 June,
gas-and-steam plumes rose to
~ 3-3.5 km al ti tude from the lava
dome sum mit. A steam plume ex -
tend ing 9.5 km NE from the vol -
cano was ob served on a 24 July
sat el lite im age. Ob serv ers noted
fre quent fumarolic emis sions
from the dome (on 1-2, 8, 10,
17-20, 22, and 24-26 July). Fre -
quent ther mal anom a lies over the
dome also were noted (on 4, 7-8,
17-18, and 23-26 July).

In Au gust and Sep tem ber, ac -
tiv ity re mained the same with pe -
ri ods of fumarolic ac tiv ity and re -
por ts  of  ther  mal  anom a l ies .
Seis mic ity re mained low ex cept
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Fig ure 13. Sat el lite im age of Shiveluch erup tion taken on 27 De cem ber 2006 us ing the MODIS in stru ment on
Terra sat el lite. The im age shows a plume blow ing SE. In ad di tion, on the white ice sur face re sides a brown ish
streak, rem nant of an ear lier ash fall, which trends from the sum mit E to wards the coast. Cour tesy of NASA Earth
Ob ser va tory.



for five earth quakes in the mid dle of Au gust. Sev eral weak
earth quakes were reg is tered through out Oc to ber and No -
vem ber, as well as fumarolic ac tiv ity of the lava dome in
pe ri ods of good vis i bil ity. Spo radic ther mal anom a lies were 
re corded (on 6, 8, 14-15, 22, and 27-31 Oc to ber and 1-2,
6-7, 13-15, and 19-22 No vem ber). Ac cord ing to vi sual and
video data, gas-and-steam plumes rose to ~ 3.5 km al ti tude
and ex tended NW on 23 Oc to ber. A weak con tin u ous
spasmodic volcanic tremor was registered on 29-30
October and 2 November.

Height ened vol ca nic ac tiv ity dur ing De cem ber be gan
with  a  s trong seis  mic  event  on 4  De cem ber  f rom
1906-1940. Ac cord ing to sat el lite data, an ash plume rais -
ing up ~ 6 km al ti tude and ex tend ing NW was ob served at
2100, and dur ing 2130-2400 gas-and-steam plumes con -
tain ing ash ex tended NW at ~ 3.0 km al ti tude. On 4 De cem -
ber ashfall ex tended ~ 150 km. Sev eral tens of shal low
earth quakes were reg is tered in the fol low ing days. On 5
De cem ber the level of Con cern Color Code was raised from 
yel low to or ange. On 8 De cem ber an other erup tion oc -
curred with ash plumes to ~ 4 km altitude that extended
NW.

On 12 De cem ber, ash ex plo sions to a height ~ 4 km pro -
duced a plume that ex tended E-SE from 25-460 km, ac -
cord ing to sat el lite data from var i ous sources. Ac cord ing to
vi sual and video data, two sep a rate ash plumes rose to ~ 10
km al ti tude and ex tended NW on 16, 17, and 20 De cem ber.
On sub se quent days, sat el lite data showed ash clouds ex -
tended pri mar ily ~ 570 km to the E, as well as to the NE.

On 26 De cem ber 2006 the Con cern Color Code level
was raised to red. At 2130 on 27 De cem ber, video data re -
corded a gas-and-steam plume ris ing to ~ 3.5 km al ti tude.
An ash plume rose to ~ 10 km al ti tude and ex tended E on
25-27 De cem ber (fig ure 13) and N on the 28th. The Con -
cern Color Code level low ered to or ange on 28 De cem ber
2006, where it re mained in early Jan u ary 2007.

Geo logic Sum mary. The high, iso lated mas sif of
Shiveluch vol cano (also spelled Sheveluch) rises above the
low lands NNE of the Kliuchevskaya vol cano group. The
1,300 cu km Shiveluch is one of Kamchatka’s larg est and
most ac tive vol ca nic struc tures. The sum mit of roughly
65,000-year-old Stary Shiveluch is trun cated by a broad
9-km-wide late-Pleis to cene cal dera breached to the south.
Many lava domes dot its outer flanks. The Molodoy
Shiveluch lava dome com plex was con structed dur ing the
Ho lo cene within the large horse shoe-shaped cal dera; Ho lo -
cene lava dome ex tru sion also took place on the flanks of
Stary Shiveluch. At least 60 large erup tions of Shiveluch
have oc curred dur ing the Ho lo cene, mak ing it the most vig -
or ous andesitic vol cano of the Kuril-Kamchatka arc. Wide -
spread tephra lay ers from these erup tions have pro vided
valu able time mark ers for dat ing vol ca nic events in
Kamchatka. Fre quent col lapses of dome com plexes, most
re cently in 1964, have pro duced de bris av a lanches whose
de pos its cover much of the floor of the breached caldera.

In for ma tion Con tacts: Olga A. Girina, Kamchatka
Vol ca nic Erup tions Re sponse Team (KVERT), a co op er a -
tive pro gram of the In sti tute of Vol ca nic Ge ol ogy and Geo -
chem is try, Far East Di vi sion, Rus sian Acad emy of Sci -
ences, Piip Ave. 9, Petropavlovsk-Kamchatskii 683006,
Rus sia (Email: girina@kscnet.ru), GS RAS (Rus sia), and
the Alaska Vol cano Ob ser va tory (AVO), a co op er a tive pro -
gram of the U.S. Geo log i cal Sur vey, 4200 Uni ver sity
Drive, An chor age, AK 99508-4667, USA (URL: http://

www.avo.alaska.edu/; Email: tlmurray@usgs.gov), the
Geo phys i cal In sti tute, Uni ver sity of Alaska, P.O. Box
757320, Fair banks, AK 99775-7320, USA (Email:
eisch@dino.gi.alaska.edu), and the Alaska Di vi sion of
Geo log i cal and Geo phys i cal Sur veys, 794 Uni ver sity Ave.,
Sui te  200,  Fair  banks ,  AK 99709, USA (Email:
cnye@giseis.alaska.edu); Jeff Schmaltz, MODIS Land
Rapid Re sponse Team, NASA Goddard Space Flight Cen -
ter (URL: http://modis.gsfc.nasa.gov/gal lery/); Na tional
Aero nau tics and Space Ad min is tra tion Earth Ob ser va tory
(URL: http://earthobservatory.nasa.gov/NaturalHazards).

Bezymianny

Kamchatka Pen in sula, Rus sia
55.978°N, 160.587°E; sum mit elev. 2,882 m

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

Ex cept for brief height ened ac tiv ity at the end of De -
cem ber 2006, mod er ate vol ca nic ac tiv ity and seis mic ity has 
pre vailed at Bezymianny since the ex ten sive erup tion in
May 2006, last re ported on in BGVN 31:04. This re port
cov ers ac tiv ity fol low ing the 9 May 2006 ex plo sion to the
start of January 2007.

The Kamchatkan Vol cano Erup tion Re sponse Team
(KVERT) raised the Con cern Color Code to red, the high est 
level, in re sponse to the 9 May 2006 erup tion (BGVN
31:04). They low ered it on 10 May to or ange, and again, on
11 May to yel low, where it re mained un til the end of De -
cem ber. By 11 May, seis mic ity re mained at or be low back -
ground lev els. Two shal low earth quakes were re corded on
15 and 19-20 May; five shal low earth quakes were re corded
dur ing 27-30 May. Sim i lar low lev els of seis mic ity were re -
corded dur ing June to No vem ber 2006, with seis mic ac tiv -
ity ex ceed ing back ground lev els only on 14 August and 25,
27, and 30 November.

Growth of the lava dome con tin ued dur ing June to De -
cem ber 2006. Video data on 28-29 May showed weak
gas-and-steam plumes. A ther mal anom aly was noted dur -
ing the lat ter part of the month (spe cif i cally, on 16-18,
23-25, 27, and 29 May). Video data showed gas-and-steam
plumes ris ing to ~ 7.5 km al ti tude on 5 June and to ~ 4.0 km 
al ti tude the week of 16 June. Weak gas-and-steam plumes
were ob served 16 and 19-20 June. Ther mal anom a lies were
of ten noted, with par tic u larly large ones on 24 and 29 June.
On days of good vis i bil ity, video data con sis tently showed
fumarolic ac tiv ity at the lava dome. An in crease in size of
two ex plo sive crat ers at the dome’s sum mit and a new lava
flow on the dome’s SW flank, thought to have re sulted
from the 9 May 2006 eruption, were observed on 31 July.

Seis mic ac tiv ity was above back ground lev els dur ing
much of De cem ber and dra mat i cally in creased the week of
24 De cem ber. Sev eral shal low earth quakes were reg is tered
dur ing the weeks of 8, 15, and 22 December.

 On 6 and 10 De cem ber, re spec tively, gas-and-steam
plumes rose to ~ 4.5 and 3.5 km al ti tude. Sat el lite data re -
corded a ther mal anom aly over the dome dur ing the weeks
of 8, 15, 22 De cem ber and on 29-31 De cem ber. The num -
ber of hot av a lanches per day grew from 4-6 in pre vi ous
days to 15 on 23 December.

On 23 De cem ber, start ing at 2352, an ex plo sive erup -
tion oc curred, pro duc ing ash and pyroclastic flows; a re -
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sult ing ash plume rose ~ 4.5-6 km al ti tude and ex tended
NE. In re sponse to the erup tion, on 24 De cem ber KVERT
raised the level of Con cern Color Code from yellow to
orange.

An other ex plo sive erup tion started be tween 0917-1020
on 24 De cem ber and ended on 25 De cem ber 2006. A large
erup tive col umn rose to ~ 13 km al ti tude and de vel oped
into a big um brella cloud. Ac cord ing to sat el lite data, ash
clouds ex tended ~ 850 km NE on the 24 and 25 De cem ber.
Late on 24 De cem ber, the Con cern Color Code was raised
to red. Ac cord ing to the Rus sian News Agency NOVOSTI,
Rus sian gov ern ment of fi cials in structed res i dents of a vil -
lage 40 km E of the vol cano where ash fall out oc curred to
avoid leaving their houses.

About 30 lo cal seis mic events oc curred at the vol cano
dur ing 1020-2000 on 24 De cem ber. Vol ca nic seis mic ity re -
turned to back ground lev els at 2000 on 24 De cem ber. Ac -
cord ing to seis mic data on 25 De cem ber, two hot av a -
lanches took place. In ad di tion, a large ther mal anom aly
oc curred at the lava dome. Vi sual and video data on 26-27
De cem ber showed mod er ate fumarolic ac tiv ity. Pho to -
graphs, taken by vol ca nol o gists who flew around the vol -
cano in a he li cop ter, re vealed that a por tion of the lava
dome was de stroyed dur ing the 24 De cem ber erup tion. The
Con cern Color Code was low ered to or ange on 25 De cem -
ber, and sub se quently to yel low on 29 De cem ber, where it
re mained in early Jan u ary 2007. Ac cord ing to sat el lite data
col lected on 31 De cem ber and 3 Jan u ary, fresh deposits of
pyroclastic flows extended 7-8 km SE from the volcano.

Seis mic ac tiv ity stood slightly above back ground lev els
on 2 Jan u ary, and at back ground lev els on the other days.
Ac cord ing to vi sual and video data, mod er ate fumarolic ac -
tiv ity oc curred on 29-31 De cem ber, al though the vol cano
was of ten ob scured by clouds. A ther mal anom aly was
noted on 3 January.

Geo logic Sum mary. Prior to
i ts  noted 1955-56 erup t ion,
Bezymianny vol cano had been
con sid ered ex tinct. The mod ern
Bezymianny vol  cano,  much
smaller in size than its mas sive
neigh bors  Kamen and
Kliuchevskoi, was formed about
4,700 years ago over a late-Pleis -
to cene lava-dome com plex and an 
an ces tral vol cano that was built
be tween about 11,000-7,000
years ago. Three pe ri ods of in ten -
si fied ac tiv ity have oc curred dur -
ing the past 3,000 years. The lat -
est pe riod, which was pre ceded
by a 1,000-year qui es cence, be -
gan with the dra matic 1955-56
erup tion. This erup tion, sim i lar to
that of Mount St. Hel ens in 1980,
pro duced a large  horse -
shoe-shaped  crater  that  was
formed by col lapse of the sum mit
and an as so ci ated lat eral blast.
Sub se quent ep i sodic but on go ing
lava-dome growth, ac com pa nied
by in ter mit tent ex plo sive ac tiv ity
and pyroclastic flows, has largely
filled the 1956 crater.

In for ma tion Con tacts: Olga A. Girina, Kamchatkan
Vol ca nic Erup tions Re sponse Team (KVERT) (see
Shiveluch);  Rus s ian News & In for  ma tion Agency
NOVOSTI, 4, Zubovsky Bulvar, 119021, Moscow, Russia
(URL: http://en.rian.ru/).

Karymsky

Kamchatka Pen in sula, Rus sia
54.05°N, 159.45°E; sum mit elev. 1,536 m

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

Dur ing late 2006 and into Jan u ary 2007, ash ex plo sions
oc curred from the sum mit crater at Karymsky, con tin u a tion 
of ac tiv ity ob served since the be gin ning of Jan u ary 2006
(BGVN 31:04 and 31:07). This re port cov ers ac tiv ity dur ing 
Au gust 2006 to early January 2007.

The Kamchatkan Vol ca nic Erup tions Re sponse Team
(KVERT) main tained the level of Con cern Color Code at
or ange dur ing the pe riod of re port ing, ex cept for the tem po -
rary change to yel low dur ing 8-15 Sep tem ber. Through out
this pe riod the dome was a con sis tent source of thermal
anomalies.

Ash plumes reached to ~ 3.0-3.7 km al ti tude through out 
Au gust 2006. Seis mic ity rose, with a max i mum of 500 lo cal 
shal low earth quakes per day the week of 18 Au gust, and
then low ered to 30-70 earth quakes per day the last week of
Au gust. Spas modic tremor reg is tered on 1-12 and 17 Au -
gust. On 6 Au gust an ash plume ex tend ing ~ 10-73 km E
and SE was de picted on sat el lite data. Vol ca nic plume in -
for ma tion some times stems from the Air port Me te o ro log i -
cal Cen ter (AMC) in Yelizovo (a town 40 km NE of the
S-coast town of Petropavlovsk-Kamchatskii; the lat ter is
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Fig ure 14.  Sat el lite im age show ing Karymsky and en vi rons, with its faint E-di rected plume eas ily vis i ble over the 
ocean. Karymsky's vent lies ~25 km W of the point where the plume in ter sects the coast.  The im age was taken by
the Mod er ate Res o lu tion Im ag ing Spectroradiometer (MODIS) sat el lite on 29 No vem ber 2006. Cour tesy of
NASA Earth Observatory.



the Pen in sula’s cap i tal, larg est
city, and fea tures both a ma jor air -
port and a ma rine port). The AMC 
re ported that on 16 Au gust, pi lots
saw a Karymsky ash plume at ~ 6.
5 km altitude that extended NE.

Dur ing Sep tem ber 2006, lo cal
shal low earth quakes oc curred
~ 30-250 times per day. A sat el -
l i te  im age for  12 Sep tem ber
showed an ash plume ex tend ing
~ 140 km SE. On 10 Sep tem ber
vol ca nol o gists ob served from vi -
sual data an ash ex plo sion of
~ 2,300 km al ti tude. Other pos si -
ble ash ex plo sions were thought
to oc cur to ward the end of Sep -
tem ber 2006, reach ing heights of
~ 2.5-4.5 km altitude.

Lo cal seis mic ity peaked the
last week of Oc to ber with a max i -
mum of 550 weak shal low earth -
quakes per day, but lev els de -
clined through No vem ber 2006.
Pos si ble ash ex plo sions ris ing
~ 2.5-5.0 km al ti tude pre vailed
the month of Oc to ber and dur ing
10-11 and 18-19 No vem ber. On
25 Oc to ber staff of the In sti tute of 
Vol ca nol ogy and Seis mol ogy
(IVS) ob served a se ries of ash
bursts up to ~ 2.0 km above the
sum mit with ash plumes that ex -
tended ~ 100 km E. On days of
suf fi cient vis i bil ity dur ing Oc to -
ber and No vem ber 2006, ash
plumes of ten ex tended ~ 29-200
km NE, ~ 20-220 km SE, and
~ 55-137 km E (fig ure 14). On 28
Oc to ber ob serv ers noted an ash
cloud extending to 70 km NE of
Karymsky.

There were no seis mic data
the last week of No vem ber to the third week De cem ber
2006, but sat el lite data en abled sur veil lance. Fig ure 15
shows a 19 De cem ber  im age f rom the  Ad vanced
Spaceborne Ther mal Emis sion and Re flec tion Ra di om e ter
(AS TER) in stru ment on the Terra satellite.

Dur ing the week of 29 De cem ber and the first week in
Jan u ary 2007 there were mul ti ple weak lo cal shal low earth -
quakes. They oc curred at a rate of 100-130 per day dur ing
the week of 29 De cem ber. On 29 De cem ber and 1-3 Jan u -
ary tremor was also registered.

Ac cord ing to vi sual in for ma tion from pi lots of in ter na -
tional air flights (re ported by AMC, Yelizovo), on 2 De -
cem ber an ash plume rose up ~ 6.9 km al ti tude and ex -
tended E. At 0200 on 22 De cem ber an ash plume rose up to
~ 7.0 km al ti tude and ex tended E. A num ber of ash plumes
ex tend ing 9 to 240 km E were ob served dur ing De cem ber.
At the end of De cem ber 2006 and into early Jan u ary 2007,
a pos si ble lava flow was ob served on a flank of the volcano.

Geo logic Sum mary. Karymsky, the most ac tive vol cano 
of Kamchatka’s east ern vol ca nic zone, is a sym met ri cal
stratovolcano con structed within a 5-km-wide cal dera that

formed dur ing the early Ho lo cene. The cal dera cuts the
south side of the Pleis to cene Dvor vol cano and is lo cated
out side the N mar gin of the large mid-Pleis to cene
Polovinka cal dera, which con tains the smaller Akademia
Nauk and Odnoboky cal de ras. Most seis mic ity pre ced ing
Karymsky erup tions orig i nated be neath Akademia Nauk
cal dera, which is lo cated im me di ately S of Karymsky vol -
cano. The cal dera en clos ing Karymsky vol cano formed
about 7,600-7,700 ra dio car bon years ago; con struc tion of
the Karymsky stratovolcano be gan about 2,000 years later.
The lat est erup tive pe riod be gan about 500 years ago, fol -
low ing a 2,300-year qui es cence. Much of the cone is man -
tled by lava flows less than 200 years old. His tor i cal erup -
tions have been vulcanian or vulcanian-strombolian with
mod er ate ex plo sive activity and occasional lava flows from
the summit crater.

In for ma tion Con tacts: Olga A. Girina, Kamchatkan
Vol ca nic Erup tions Re sponse Team (KVERT) (see
Shiveluch); Jesse Allen, Na tional Aero nau tics and Space
Ad min is  t ra t ion Ear th  Ob ser  va tory (URL: ht tp : / /
earthobservatory.nasa.gov/NaturalHazards).
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Fig ure 15. AS TER im age of Karymsky ("K" marks the sum mit) and sur round ings taken on 19 De cem ber 2006. N
is to wards the top. The area in di cated as hot near the sum mit (which is false-col ored red on color im ages)
in di cates a vol ca ni cally in duced hotspot, and the tiny white streak over the hotspot may be a steam plume. A
broad, dark cast spreads E across the right side of the im age (the fringes of which are in di cated by "F"). This zone
nar rows to a point near Karymsky's sum mit; it re sults from fresh ash de pos its drap ing the land scape.  Al though
myr iad ridges and val leys cor ru gate much of the land scape, a zone with out those fea tures re sides sev eral
ki lo me ters S of the sum mit. That is Karymsky lake ("Lake"), which lies in a cal dera.  From Karymsky's sum mit to
the near est mar gin of Karymsky Lake, the dis tance is ~5 km (see maps and scaled im ages in pre vi ous re ports, Eg.
BGVN 21:05, 31:07).  This NASA im age cre ated and in ter preted by Jesse Allen, NASA Earth Ob ser va tory, us ing
data pro vided cour tesy of the NASA/GSFC/MITI/ERSDAC/JAROS, and US/Japan ASTER Science Team.


