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Etna

It aly
37.734°N, 15.004°E; sum mit elev. 3350 m

All times are lo cal (= UTC + 1 hours)

A re port by mem bers of the Istituto Nazionale di
Geofisica e Volcanologia di Sezione Catania (INGV-CT),
Behncke and Neri (2007), dis cussed Et na’s 4-5 Sep tem ber
erup tion. On 6 Sep tem ber field work on the east ern zone of
the South east Crater (SEC) re vealed pro found morphologic 
changes. The SEC’s east ern pit crater was the source of
lava flows.

The erupted ma te rial was dis trib uted mostly to the E,
cov er ing the pla teau be tween the base of the SEC and the
west ern rim of the Valle del Bove with a thick ness rang ing
from a few me ters to more than 25 m (fig ure 1). The ac cu -
mu la tion of welded sco ria formed a mound more than 700
m long.

The sco ria mound, which formed by fall ing ma te rial,
was com posed pri mar ily of ex tremely light and ve sic u lar
sco ria, of vary ing size, from less than a cen ti me ter to me -
ters, ox i dized and red dish in color. The thick ness of the
sco ria de pos its var ied from over 25 m at the base of the
SEC to about 8 m in the area around the west ern rim of the
Valle del Bove, be hind hor ni tos at ~ 2,800 m el e va tion,
which formed dur ing the 2006 erup tion.

The sco ria ap peared to have moved af ter land ing. In ad -
di tion, lo cal ized move ment also oc curred along some
wide-open ing frac tur ing.

Dur ing the for ma tion of the sco ria mound, lava de -
scended as three prin ci pal streams. The streams emerged
from the SE sec tor of the erup tive crater (vent ing at the
East ern pit crater) (fig ure 2).

The field ob serv ers saw the south ern rim of the erup tive
crater and the zone be neath it. To an el e va tion of about
2,800 m, these rocks emit ted fumarolic va pors and con -
tained hot frac tures. The po si tion of this fis sure field ap -
peared to co in cide, at least in part, with what had al ready
been iden ti fied by ther mal telecamera dur ing the he li cop ter
sur vey car ried out by the gov ern men tal Re gional Civil Pro -
tec tion. In side the 4-5 Sep tem ber erup tive vent (East ern pit
crater seen in fig ures 2 and 3), the team also saw a point of
con tin u ous and pul sat ing gas emis sions.

Ref er ence: Behncke, B. and Neri, M., 2007, L’eruzione 
del 4-5 settembre 2007 al Cratere di Sud-Est (Etna):
osservazioni di terreno in prossimitB della bocca eruttiva;
copy righted re port of the INGV-CT (posted on their
website and ac cessed Oc to ber 2007).

Geo logic Sum mary. Mount Etna, tow er ing above
Catania, Sic ily’s sec ond larg est city, has one of the world’s
lon gest doc u mented re cords of his tor i cal vol ca nism, dat ing
back to 1,500 BC. His tor i cal lava flows of ba saltic com po -
si tion cover much of the sur face of this mas sive vol cano,
whose ed i fice is the high est and most vo lu mi nous in It aly.
The Mongibello stratovolcano, trun cated by sev eral small
cal de ras, was con structed dur ing the late Pleis to cene and
Ho lo cene over an older shield vol cano. The most prom i nent 
mor pho log i cal fea ture of Etna is the Valle del Bove, a 5 x
10 km horse shoe-shaped cal dera open to the east. Two
styles of erup tive ac tiv ity typ i cally oc cur at Etna. Per sis tent
ex plo sive erup tions, some times with mi nor lava emis sions,
take place from one or more of the three prom i nent sum mit
crat ers, the Cen tral Crater, NE Crater, and SE Crater (the
lat ter formed in 1978). Flank vents, typ i cally with higher
ef fu sion rates, are less fre quently ac tive and orig i nate from
fis sures that open pro gres sively down ward from near the
sum mit (usu ally ac com pa nied by strombolian erup tions at
the up per end). Cin der cones are com monly con structed
over the vents of lower-flank lava flows. Lava flows ex tend 
to the foot of the vol cano on all sides and have reached the
sea over a broad area on the SE flank.

In for ma tion Con tacts: Sonia Calvari, Boris Behncke,
Marco Neri, Istituto Nazionale di Geofisica e Vulcanologia
(INGV), Sezione di Catania, Pi azza Roma 2, 95123
Catania, It aly.
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Fig ure 1. The South east Crater cone at Etna seen from the SSE. The white
dot ted line shows the erup tion to pog ra phy be fore the 4-5 Sep tem ber 2007
erup tion. The photo high lights sig nif i cant new ma te rial over the old
to pog ra phy. From Behncke and Neri (2007).

Fig ure 2. Lava flows and pyroclastic ma te ri als on the E flank of Et na’s
South east Crater from the 4-5 Sep tem ber 2007 erup tion. La bels in di cate
lithologies. The ob server (right) is on the mound of larger  sco ria, about
150 m from the crater. Photo from Behncke and Neri (2007).

Fig ure 3. At Et na’s SEC, this photo shows the de gas sing vent in side the
ac tive crater. Cour tesy of INGV.



Nyiragongo

DR Congo
1.52°S, 29.25°E; sum mit elev. 3,470 m

As has been the case since July 2002, nearly daily ther -
mal anom a lies de tected by sat el lite instruments con tin ued
through Au gust 2007, con firming the pres ence of a lava
lake in the sum mit crater. These anom a lies were ac quired
from MODIS sat el lites and are avail able on the Uni ver sity
of Hawai’i In sti tute of Geo phys ics and Plan e tol ogy (HIGP) 
MODIS Hotspot Alert website.

The Mod er ate Res o lu tion Im ag ing Spectroradiometer
(MODIS) aboard NASA’s Terra sat el lite re corded a
light-col ored plume on 19 June 2007 that extended SE over
Lake Kivu. NASA sug gested that it con sisted pri mar ily of
wa ter va por.

Al most daily SO2 con cen tra tion-pathlengths for
Nyiragongo (fig ure 4) have been re ported on line start ing in
May 2007 by the OMI Sul fur Di ox ide Group. The SO2 con -
cen tra tions are spec tro scop i cally de ter mined pri mar ily by
the Ozone Mon i tor ing In stru ment (OMI) aboard NASA’s
Earth Ob serv ing Sys tem AURA space craft. The high est
mea sured amounts were ~ 2.0 Dobson Units or greater on
about 20 days dur ing June-Sep tem ber 2007. A Dobson
Unit, DU, the prod uct of con cen tra tion and pathlength, is a
func tion of the num ber of SO2 mol e cules in a unit area of
the at mo spheric col umn.

A photo of the sum mit taken from a fixed-wing air craft
in early July 2007 dis closed that a sub stan tial por tion of the
outer crater wall on the W flank had col lapsed, form ing a
large slump with an ar cu ate headwall (fig ure 5). The im pli -
ca tion in the pi lot re port was that this was a re cent event.

Ac cord ing to news me dia ac counts, on 6 July 2007 a fe -
male Chi nese tour ist climbed over the crater rim of
Nyiragongo for a pho to graph of the crater’s in te rior. She

slipped and fell more than 100 m down the steep wall of the 
crater to her death.

Geo logic Sum mary. One of Af rica’s most no ta ble vol -
ca noes, Nyiragongo con tained a lava lake in its deep sum -
mit crater that was ac tive for half a cen tury be fore drain ing
cat a stroph i cally through its outer flanks in 1977. In con trast 
to the low pro file of its neigh bor ing shield vol cano
Nyamuragira, the 3,470-m-high Nyiragongo dis plays the
s teep s lopes  of  a s t ratovolcano.  Benches  in  the
steep-walled, 1.2-km-wide sum mit crater mark lev els of
for mer lava lakes, which have been ob served since the
late-19th cen tury. Two older stratovolcanoes, Baruta and
Shaheru, are par tially over lapped by Nyiragongo on the N
and S. About 100 par a sitic cones are lo cated pri mar ily
along ra dial fis sures south of Shaheru, E of the sum mit, and 
along a NE-SW zone ex tend ing as far as Lake Kivu. Many
cones are bur ied by vo lu mi nous lava flows that ex tend long 
dis tances down the flanks of the vol cano, which is char ac -
ter ized by the erup tion of foiditic rocks. The ex tremely
fluid 1977 lava flows caused many fa tal i ties, as did lava
flows that in un dated portions of the major city of Goma in
January 2002.

In for ma tion Con tacts: NASA Earth Ob ser va tory
(URL: http://earthobservatory.nasa.gov); OMI Sul fur Di ox -
ide Group, based in the Joint Cen ter for Earth Sys tems
Tech nol ogy at the Uni ver sity of Mary land Bal ti more
County (UMBC), and at NASA Goddard Space Flight Cen -
ter (URL: http://so2.umbc.edu/omi/); Hawai’i In sti tute of
Geo phys ics and Plan e tol ogy, MODIS Ther mal Alert Sys -
tem, School of Ocean and Earth Sci ences and Tech nol ogy
(SOEST), Uni ver sity of Hawai’i, 2525 Cor rea Road, Ho no -

 Volcanism Network, Volume 32, Number 8, August 2007 Nyiragongo    3

Fig ure 4. A pro file of SO2 con cen tra tion-pathlength seen on 23 Sep tem ber 
2007 in the Nyiragongo-Nyamuragira area. In this case the plume cov ered 
an area of 12,164 km2. Darker (or red der) ar eas rep re sent greater SO2, as
in di cated by the leg end on the right. The to tal at mo spheric SO2 de tected
was 465 x 103 kg. Cour tesy OMI Sul fur Di ox ide Group.

Fig ure 5. A photo taken in early July 2007 by pi lot Sean O’Conner as he
flew past the W slope of Nyiragongo. The scarp men tioned in the text
ap par ently lies in the cen ter of the field of view. A steam-and-gas plume
rises ver ti cally above the crater open ing. One of the air craft’s wings juts
across the right mar gin of the photo. Cour tesy of Sean O’Conner (ECHO
Flight).



lulu, HI, USA (URL: http://hotspot.higp.ha waii.edu);
Reuters  (URL: http:/ /www.reuters.com/);  Agence
France-Presse  (URL: http://www.afp.com/); Sean
O’Conner, ECHO (Eu ro pean Com mis sion’s Hu man i tar ian
Aid Office) Flight, Goma, Dem o cratic Re pub lic of Congo
(Email: sean@flarepath.co.za); Tom Pfeif fer, Vol cano Dis -
cov ery (URL: http://www.decadevolcano.net/).

Pavlof

Alaska Pen in sula, USA
55.42°N, 161.887°W; sum mit elev. 2,519 m

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

The Alaska Vol cano Ob ser va tory (AVO) re ported that
Pavlof (fig ure 6) erupted on 15 Au gust 2007 for the first
t ime s ince  15 Sep tem ber  1996 (BGVN  22:09 and
Waythomas, Miller, and Mangan, 2006) . Ther mal anom a -
lies and seis mic ac tiv ity just prior to the erup tion prompted
sci en tists at AVO to is sue a warn ing. This re port cov ers
events re ported through 3 October 2007.

Ac cord ing to AVO, an abrupt in crease in earth quake ac -
tiv ity be gan at Pavlof early on the morn ing of 14 Au gust
2007. Based on pat terns of un rest lead ing to past erup tions
at Pavlof, AVO el e vated the alert level and color code to
‘Ad vi sory/Yel low.’ Ob serv ers from the Na tional Oce anic
and At mo spheric Ad min is tra tion’s (NOAA) Na tional
Weather Ser vice (NWS) in Cold Bay, Alaska, were able to
see the vol cano on the morn ing of 14 Au gust and re ported
no anom a lous steam ing or other ac tiv ity; sat el lite im ag ery
from this morn ing also showed no ob vi ous signs of surface
activity or ash emission.

Earth quake in ten sity con tin ued to in crease slowly from
15 to 16 Au gust. Strong sig nals at a sin gle sta tion SE of the
sum mit sug gested lo cal flow ac tiv ity, prob a bly lahars (or
mudflows) on that flank. Sat el lite im ages of the vol cano
over night and dur ing the morn ing of 16 Au gust con tin ued
to show a strong ther mal fea ture (fig ure 7). Res i dents of
both Cold Bay and Sand Point, Alaska (105 km and 70 km,
re spec tively, from Pavlof), ob served in can des cence at the
summit during the night.

Per sis tent earth quake ac tiv ity and flow events, prob a bly 
lahars (mudflows), con tin ued on 17 Au gust 2007. Sev eral

dis crete ex plo sion earth quakes were also re corded. Though
clouds ob scured the vol cano in most sat el lite im ages, one
GOES (Geo sta tion ary Ob ser va tional En vi ron men tal Sat el -
lite) im age doc u mented a large ther mal fea ture at the sum -
mit, in ter preted to be lava at the surface.

Ac tiv ity at Pavlof con tin ued to in crease dur ing 17-24
Au gust 2007, with re ports that the steam-and-ash plume
some times ex ceeded 3 km al ti tude. For ex am ple, a pi lot re -
ported the top of the plume to be 5.5 km in the late af ter -
noon of 23 Au gust, and a plume height of 4 km was es ti -
mated us ing sat el lite data from 1410 that day. Seis mic
ac tiv ity re mained el e vated, with mod er ate lev els of tremor
oc cur ring al most con tin u ously and with oc ca sional bursts
of higher am pli tude. The av er age seis mic am pli tude in -
creased slowly through out the week of 17-24 Au gust.
Many small-to-mod er ate ex plo sions were re corded in the
seis mic re cord, as were events from lahars flow ing down
the SE flank. [Note: Pi lot Jeff Linscott of JL Avi a tion
filmed a lahar front on Pavlof’s lower flanks be fore it hit
the ocean on 18 Au gust 2007; the film is avail able on the
AVO website, which is listed in un der In for ma tion Con -
tacts be low.] Sat el lite data showed strong ther mal anom a -
lies at the summit, as well as occasional ash clouds,
throughout this week.

An AVO field crew vis ited Pavlof on 18-19 Au gust to
make FLIR (for ward look ing in fra red) ther mal ob ser va -
tions of the on go ing erup tion. These ob ser va tions con -
firmed the ex is tence of a new vent ~ 200 m be low the sum -
mit on the SE flank. The vent, ~ 50 m across, fed a lava
flow that, on 18 Au gust, was more than 0.5 km long and
~ 25 m across. The crew also ob served a lahar reach ing the
Pa cific coast, in can des cent lava, and ex plo sions at the vent
that sent 5-m-long blocks fly ing 50 m through the air. Fig -
ure 8 shows the plume from Pavlof on 23 Au gust, and fig -
ure 9 shows the plume on 30 August 2007.

At about 2130 lo cal time on 31 Au gust, NOAA/NWS
ob serv ers in Cold Bay re ported a sub stan tial plume em a nat -
ing from Pavlof, along with as so ci ated light ning. The
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Fig ure 6. In dex map show ing the lo ca tion of Pavlof and other Alaska
Pen in sula vol ca noes. Cour tesy of AVO and Alaska Di vi sion of
Geo log i cal & Geo phys i cal Sur veys.

Fig ure 7. NOAA Ad vanced Very High Res o lu tion Ra di om e ter (AVHRR)
sat el lite im age show ing a strong ther mal anom aly at the sum mit of Pavlof
on 16 Au gust 2007 at 0750 lo cal time (1550 UTC). In this im age, white
rep re sents hot tem per a tures. Cour tesy of the AVO/U.S. Geo log i cal
Sur vey (USGS).



plume, which rose to an al ti tude of ~ 6 km, was also vis i ble
in im ages from the Pavlof web cam era lo cated in Cold Bay.
How ever, there were no in di ca tions in sat el lite data or
ground re ports of an ash plume. Seis mic ac tiv ity re mained
elevated through 31 August.

Dur ing 1-19 Sep tem ber 2007 the erup tion con tin ued;
how ever, seis mic ity af ter 10 Sep tem ber de clined mark edly
from lev els re corded ear lier. AVO pointed out that typ i cal
erup tions at Pavlof were char ac ter ized by pe ri ods of di min -
ished ac tiv ity in ter spersed with pe ri ods of re newed erup tive 
ac tiv ity. Sat el lite ob ser va tions con tin ued to show ther mal
anom a lies even through the clouds, as well as steam plumes 
up to as high as 6.1 km al ti tude. Ta ble 1 shows ther mal
anom a lies from the be gin ning of 2007 through 3 Oc to ber
mea sured by MODIS sat el lite in fra red de tec tors and pro -
cessed by the Hawai’i In sti tute of Geo phys ics and Plan e tol -
ogy (HIGP) Ther mal Alerts Sys tem called MODVOLC.
Anom a lies mea sured dur ing 2007 be gan on 15 Au gust and
con tin ued through 11 Sep tem ber, af ter which none have
been re ported to pres ent (3 October). Satellite thermal
anomalies are frequently masked by cloud cover.

AVO de tected a strong ther mal anom aly at the vol cano
over night 14-15 Sep tem ber, and seis mic ac tiv ity con tin ued
to in crease in both the num ber of events per hour and du ra -
tion of in di vid ual events. Eye wit nesses aboard a ship re -
ported in can des cent blocks tum bling down the ESE flank
of the vol cano be gin ning at mid night 14 Sep tem ber, per -
haps sig nal ing the on set of the cur rent erup tion. Sat el lite
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Fig ure 8. An Ad vanced Spaceborne Ther mal Emis sion and Re flec tion
Ra di om e ter (AS TER) sat el lite im age on 23 Au gust 2007 at 2210 UTC
show ing Pavlof with a small steam-and-ash plume emit ting from the
crater on the SE side of the sum mit. The plume in this im age (hav ing a
res o lu tion of 15 m/pixel) reached an al ti tude of ~ 4.0 km based on the
plume’s tem per a ture. Cour tesy of the AVO/USGS.

Fig ure 9. Pavlof vol cano and erup tion plume on eve ning of 30 Au gust at
2120 lo cal time. View is to the S, out of the right side of a PenAir Metro
Air line plane en route to An chor age from Cold Bay; plume height was
ap prox i mately 5.2-5.5 km. Cour tesy of Chris Waythomas and AVO/
USGS.

Date (2007) Time (UTC)
Num ber of

Pix els
Sat el lite

1 Jan-14 Aug — 0 —

15 Aug 0750 2 Terra

1330 2 Aqua

16 Aug 0839 3 Terra

1235 1 Aqua

18 Aug 2150 1 Terra

19 Aug 0725 1 Terra

1350 2 Aqua

20 Aug 0810 2 Terra

1210 3 Aqua

1350 1 Aqua

23 Aug 2210 1 Terra

2220 1 Aqua

24 Aug 0745 7 Terra

1325 5 Aqua

25 Aug 1230 7 Aqua

28 Aug 1300 4 Aqua

29 Aug 0800 4 Terra

30 Aug 0705 2 Terra

0845 4 Terra

1250 3 Aqua

31 Aug 0750 3 Terra

1155 2 Aqua

1330 3 Aqua

01 Sep 0830 3 Terra

1235 1 Aqua

02 Sep 0735 1 Terra

0915 4 Terra

1320 4 Aqua

04 Sep 2230 2 Terra

05 Sep 1210 4 Aqua

2135 2 Terra

06 Sep 0715 1 or 2 Terra

0850 8 Terra

1255 5 Aqua

07 Sep 0755 4 Terra

1200 6 Aqua

1335 4 Aqua

08 Sep 0840 1 Terra

09 Sep 0745 2 Terra

2115 1 Terra

2250 1 Terra

2300 2 Aqua

10 Sep 0825 8 Terra

1230 2 Aqua

11 Sep 0910 2 Terra

1315 2 Aqua

2100 2 Terra

12 Sep-03 Oct none (pos si ble cloud cover)

Ta ble 1. MODIS/MODVOLC ther mal anom a lies mea sured at Pavlof for
2007 through 3 Oc to ber. Cour tesy of the HIGP Ther mal Alerts Sys tem.



data con firmed the pres ence of lava. Pi lot re ports in di cated
that a weak ash plume ex tended 8 km SW of the sum mit at a 
height of ~ 2.6 km. Seis mic ac tiv ity con tin ued at a high
level. On 15 Au gust 2007, AVO raised the avi a tion color
code for Pavlof from Yel low to Orange and the Alert Level
from Advisory to Watch.

A sta tus re port on 3 Oc to ber 2007 stated that “A pause
in erup tive ac tiv ity at Pavlof con tin ues. Seis mic ity re mains
at low lev els and has been rel a tively un changed since about 
Sep tem ber 13. No sign of re newed vol ca nic ac tiv ity was
noted in clear sat el lite and web cam era views to day.”

Ref er ences:  Waythomas, C.F., Miller, T.P., and
Mangan, M.T., 2006, Pre lim i nary Vol cano Haz ard As sess -
ment for the Emmons Lake Vol ca nic Cen ter, Alaska: An -
chor age, Alaska, U.S. Geo log i cal Sur vey, Sci en tific In ves -
ti ga tions Re port 2006-5248, 33 p., 1 sheet (avail able on line
at http://www.avo.alaska.edu/pdfs/SIR2006-5248.pdf ).

Linscott, J., 2007, Film of Pavlof lahar front, 18 Au gust
2007 [on AVO website, URL: http://www.avo.alaska.edu/
vol ca noes/volcimage.php?volcname=Pavlof ).

Geo logic Sum mary. The most ac tive vol cano of the
Aleu t ian arc,  Pavlof  is  a 2 ,519-m-high Ho lo  cene
stratovolcano that was con structed along a line of vents ex -
tend ing NE from the Emmons Lake cal dera. Pavlof and its
twin vol cano to the NE, 2,142-m-high Pavlof Sis ter, form a
dra matic  pair  of  sym met  r i  cal ,  gla  c ier-cov ered
stratovolcanoes that tower above the Pavlof and Vol cano
bays. A third cone, Lit tle Pavlof, is a smaller vol cano on the 
SW flank of Pavlof vol cano, near the rim of Emmons Lake
cal dera. Un like Pavlof Sis ter, Pavlof has been fre quently
ac tive in his tor i cal time, typ i cally pro duc ing strombolian to
vulcanian ex plo sive erup tions from the sum mit vents and
oc ca sional lava flows. The ac tive vents lie near the sum mit
on the N and E sides. The larg est his tor i cal erup tion of
Pavlof took place in 1911, at the end of a 5-year-long erup -
tive ep i sode. Dur ing this erup tion, 
a fis sure opened on the N flank of
the vol cano, ejecting large blocks
and issuing lava flows.

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 -
s i ty  Drive ,  An chor  age,  AK
99508-4667, USA; 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, Fair banks, AK
99709, USA (URL: http://www.
avo.alaska.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/); Jeff
Linscott, JL Avi a tion He li cop ter
Service, 8015 NE Airport Way,
Portland, OR 97218 USA.

St. Hel ens

Wash ing ton, USA
46.20°N, 122.18°W; sum mit elev. 2,549 m

Lava dome growth at St. Hel ens (as pre vi ously re ported
in BGVN 31:12) con tin ued through at least Sep tem ber
2007. Seis mic ity re mained at low lev els punc tu ated by M 1.
5-2.5, and oc ca sion ally larger, earth quakes. In clem ent
weather in hib ited field work and cre ated poor vis i bil ity for
much of the Jan u ary-Sep tem ber re port ing pe riod.

In gen eral, gas-and-steam plumes from the ac tive lava
dome, as well as dust plumes re sult ing from rockfalls, oc ca -
sion ally rose above the crater rim. A gas plume may have
been seen on 3 June, and a weak gas-and-steam plume was
vis i ble ris ing from the lava dome on 12 June.

On 3 April, a GPS unit on an ac tive spine showed
W-ward move ment at a rate of ap prox i mately 30 cm/day.
Points on the ac tive part of the dome moved away from the
vent at an av er age rate of ap prox i mately 0.45m/day July
2007. That rate is sim i lar to but slightly less than it was a
year ago. 

Growth of the lava dome and changes in crater mor -
phol ogy over the course of this erup tion have been well
doc u mented (fig ures 10 and 11).

Geo logic Sum mary. Prior to 1980, Mount St. Hel ens
formed a con i cal, youth ful vol cano some times known as
the Fuji-san of Amer ica. Dur ing the 1980 erup tion the up -
per 400 m of the sum mit was re moved by slope fail ure,
leav ing a 2 x 3.5 km horse shoe-shaped crater now par tially
filled by a lava dome. Mount St. Hel ens was formed dur ing
nine erup tive pe ri ods be gin ning about 40-50,000 years ago
and has been the most ac tive vol cano in the Cas cade Range
dur ing the Ho lo cene. Prior to 2200 years ago, tephra, lava
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Fig ure 10. A pan oramic wide-an gle view from St. Hel ens’ crater rim look ing N on 27 July 2006. The
ac com pa ny ing sketch de scribes key fea tures in the photo. For ex am ple, the dark rim wrap ping around the lower
mar gin of the photo rep re sents rock de bris on the snow cor nice. Cour tesy of Willie Scott, USGS Cas cade Vol cano
Ob ser va tory.



domes, and pyroclastic flows were erupted, form ing the
older St. Hel ens ed i fice, but few lava flows ex tended be -
yond the base of the vol cano. The mod ern ed i fice was con -
structed dur ing the last 2,200 years, when the vol cano pro -
duced ba saltic as well as andesitic and dacitic prod ucts
from sum mit and flank vents. His tor i cal erup tions in the
19th cen tury orig i nated from the Goat Rocks area on the N
flank, and were witnessed by early settlers.

In for ma tion Con tacts: Cas cades Vol cano Ob ser va tory
(CVO), U.S. Geo log i cal Sur vey, 1300 SE Car di nal Court,
Build ing 10, Suite 100, Van cou ver, WA 98683-9589, USA
(URL: http://vul can.wr.usgs.gov/, Email: gscvoweb@
usgs.gov).

Turrialba

Costa Rica
10.025°N, 83.767°W; sum mit elev. 3,340 m

Non-erup tive fumarolic ac tiv ity was re ported at
Turrialba through Au gust 2001 (BGVN 26:11). This re port
cov ers the time in ter val Jan u ary 2002 to mid 2007. Cen tral
and W crat ers were both scenes of fumarolic ac tiv ity, and
re ports men tioned gen er ally mod est seis mic ity.

No erup tion oc curred, al though fumarolic and seis mic
ac tiv ity re mained el e vated and some other note wor thy
changes also took place. Fig ure 12 pres ents a sum mary of
seis mic ity mea sured dur ing 1990-2006. Seis mic ity in -
creased be gin ning in 1996, reached a peak in 2001 and al -
though it re mained el e vated, it de creased some what from
the peak through 2006. In gen eral seis mic ac tiv ity was
mod est and of short du ra tion with nu mer ous mi cro-earth -

quakes of am pli tude smaller than 15 mm, and fre quen cies
between 2.1 and 3.0 Hertz (Hz).

Fumarolic ac tiv ity of 2002-2006. A sum mary of
fumarolic ac tiv ity at the cen tral crater dur ing the pe riod
2002 through 2006 in di cated the S, SW, NW, and N walls
were col lect ing sul fur as a prod uct of gas emis sions.
Monthly va por tem per a tures at the cen tral crater ranged
from 87 to 91°C. In March 2006, a pair of cracks con tin ued
to be vis i ble in the cen tral crater’s S, SE, and SW walls. By
Au gust 2006, a pair of cracks in the cen tral crater were par -
tic u larly sig nif i cant. Vis it ing sci en tists noted that dur ing
Au gust 2006, lo cal ized veg e ta tion in and around the sum -
mit area had been heavily im pacted by gases. Ar eas not af -
fected by in creased fumarolic ac tiv ity in June 2005 had
been burned, in clud ing a tree belt on the NW outer flank.
Be low the tree belt, farm ers re ported an in ten si fi ca tion of
gas odors. The shapes of the burned ar eas re flected pre vail -
ing wind di rec tions.

From 2002 through 2006, Turrialba’s W crater dis -
played fumarolic ac tiv ity in the N, NE, W, NW, and SW
sides with low lev els of emis sion and gas tem per a tures re -
main ing con sis tent from 88 to 93°C . New points of sul fur
de po si tion were noted through out the period.

An in ter val of in creased seis mic ity (a pulse) re corded
by sta tion VTU lo cated 0.5 km NE of the ac tive crater oc -
curred dur ing 9 July to 14 Sep tem ber 2003. Through De -
cem ber 2003, the emis sions con tin ued to in crease in the
main crater, grad u ally gen er at ing gas col umns that were
car ried W. Ob serv ers noted that the veg e ta tion of the SW
wall and W of the cen tral crater con tin ued to de te ri o rate, as
well as ef fects such as heat ing of the ground, salt de po si tion 
at the surface, and escaping gases.

In June 2005, a sig nif i cant in crease in fumarolic gas
emis sion was noted by OVISCORI-UNA and they also in -
di cated changes in gases vent ing at the W crater. Chem i cal
anal y sis in di cated car bon di ox ide gas had de creased and
sul fur di ox ide had in creased, with the re sult that bushy spe -
cies and mi nor plants that man aged to sur vive in the open
sum mit area (in ner walls) be came com pletely burned (fig -
ure 13). In the ex ter nal walls to the N, NW, and W, the
gases killed the vegetation.
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Fig ure 12. The num bers of earth quakes re corded at Turrialba dur ing 1990
through 2006. Cour tesy of Vilma Barboza (OVSICORI-UNA ).

Fig ure 11. Com par i son photo taken of Mount St. Hel ens as seen from
Harrys Ridge, 8 km N. These pho tos were taken 25 years apart in 19 May
1982 and 20 April 2007. Cour tesy of Gene Iwatsubo, USGS CVO.



A 2006 re port noted that bushy spe cies and mi nor plants 
that had pre vi ously man aged to sur vive in the open sum mit
area (in ner walls) had by Au gust 2006 ap peared com pletely 
burned (fig ure 14). The tree belt on the NW outer flanks
(re ported in 2005 as par tially burned) con tained a sig nif i -
cant per cent age of dead birch (Alnus acuminata). The belt,
~ 200 x 900 m in area, in cluded spe cies taller than 25 m,
and was vis i ble from the lower in hab ited farms where res i -
dents re ported in creas ingly po tent gas odors. The shape and 
lo ca tion of the belt cor re lated with the sea sonal pre vail ing
wind di rec tions.

Be hav ior dur ing Jan u ary-Au gust 2007. At the end of
Feb ru ary 2007, a flight over Turrialba's sum mit re vealed
sig nif i cant growth in the area of burned veg e ta tion. On that
day, dwarf and tall trees looked yel low ish due to sus tained
de gas sing from the W crater.

On 21 April, ob serv ers mea sured the tem per a tures of
fumaroles emit ting steam at ~ 40ºC as far as 1.5 km SW of
the sum mit, a spot co in cid ing with the well known,
ENE-trending Ariete fault. Two larger fumaroles were re -
ported on 2 May lo cated 200 m SW from the first one along 
the same fault. This site re leased sig nif i cant va por plumes
(~ 90ºC) that rose above the thick forest.

Dur ing June and July 2007, en hanced fumarolic ac tiv ity 
was ac com pa nied by new frac tures at the sum mit. The
fumaroles spread over a larger area and their tem per a tures
in creased to ~ 90°C. Mi cro-seis mic ity also grew.

The main fumarole at the bot tom of W crater reached
138°C pro duc ing a dis tinc tive sound sim i lar to a high pres -
sure valve; this sound could be heard up to ~ 500 m away.
These fumaroles had melted sul fur, a phe nom e non pre vi -
ously not seen in OVISCORI’s more than 25 years con tin u -
ous mon i tor ing. Sul fur con den sate col ored most of the in -
ner crater walls with a fine yellowish film.

Be sides the mul ti ple cracks as so ci ated with the ex pan -
sion of the fumarolic ar eas around the W crater, two new
ones ap peared. Such cracks (lon ger than 100 m) ori ented
ra di ally from the vol cano’s W and NW bor ders sug gested a

sig nif i cant de gree of sum mit in sta bil ity. A wide fumarolic
field be tween these two frac tures along with the large num -
ber of va por and gas spots on the outer walls also re flected
con sid er able per me abil ity in that area (figure 15).

The ef fect of gases on the sur round ing veg e ta tion (in a
4-km ra dius) ex panded to ar eas pre vi ously pro tected from
dam age by pre vail ing winds (fig ures 16-17). Acute chem i -
cal burn ing of im por tant patches of nat u ral for est had oc -
curred. Veg e ta tion to the NW, W, and SW ap peared yel -
low ish to dark brown (fig ure 16). By mid-2007 some of the
ef fects had reached po tato fields and dairy pastures.

On 5 Sep tem ber 2007, OVSICORI-UNA vis ited
Turrialba’s outer NW wall to doc u ment the gas dam age to
veg e ta tion in the area from the crater to the seis mic sta tion
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Fig ure 13. In creased de gas sing and re sul tant burned veg e ta tion around Turrialba’s W crater, as il lus trated in this pho to graph from June 2005. Cour tesy Eliécer
Duarte, OVISCORI-UNA.

Fig ure 14. Ae rial pho to graph de pict ing veg e ta tion im pacts at Turrialba
and to its W, em pha siz ing zones af fected by in creased gas emis sions from
June 2005 through Au gust 2006. Span ish labels trans late as fol lows: 1)
Coy ote hab i tat, 2) In hab ited farms, 3) Area of par tial de for es ta tion, 4)
Area of to tally killed veg e ta tion, 5) W crater, and 6) Cen tral crater.
Cour tesy E. Duarte, OVISCORI-UNA.



PICA, a dis tance of 2.5 km. The
ob serv ers found three bands of
se vere dam age: across an upslope
area,  a  fo r  ested zone,  and
dairy-farm fields.

The upslope band con tained a
smaller, dense zone of sparse,
dwarfed, woody bushes abut ting
the for est in a fine loose soil in
steep ter rain. Plants here were
very dry and showed a sur face
layer of white-yel low ish ma te rial. 
This  ef fect was most in tense
within 100 m of the crater, but
still partly vis i ble up to 400 m
away in patches. A sec ond sec tion 
with very dense growth was dead.

The mid-slope band through
pri mary for est con tained sev eral
tree spe cies, in clud ing Jaúl and
oak. Al though all the trees in por -
tions of this band had ap par ently
died, they did so ep i sod i cally with 
vary ing spe cies seem ingly more
or less re sis tant to vol ca nic gases.
The up per  par ts  of  the t rees
showed the  great  es t  v is  i  b le
changes. Among the other plant
spe cies killed was a climb ing vine 
that where killed turned an in -
tense cof fee color.

The top o graph i cally low est
band, con sist ing of pas tures with
oc ca sional trees, had burned com -
pletely over a zone 400 m from
the lower line of the for est, leav -
ing grasses a straw-yel low color,
and suf fi ciently brit tle to be eas ily 
bro ken by con tact. Gas ses had
also strongly cor roded rel a tively
new barbed wire in the ESE sec -
tor, and in lower parts of this zone 
they re acted with fix tures on
build ings and dam aged gardens.

The Au gust  2007
OVSICORI-UNA re  por t  de  -
scribed on go ing fumarolic ac tiv -
ity at Turrialba. At the Cen tral
and W crat ers, the re spec tive
max i mum tem per a tures were
91°C and 176°C (up from 138°C
dur ing late July). De po si tion at
the fumaroles in cluded sul fur and
sul fu rous sub li mates, in some
cases drap ing walls and form ing
mi nor flows up to 2 m from the
point of emis sion. Small land -
slides were ap par ent on many
sides of the W crater’s walls, and
these too were places where sul -
fur or sul fu rous sub li mates were
seen. One of two ma jor frac ture
di rec tions trended SW; it was vis -
i ble as a crack 100 m in length
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Fig ure 15. The three fumarolic fields and their as so ci ated cracks on Turrialba’s NW outer wall, as seen 10 Au gust
2007. Fumaroles are in di cated by pat ten of white lines; cracks (“grietas”) in di cated by rows of dots. From left to
right, the three fields are as so ci ated with cracks aligned ap prox i mately NW-SE, W-E, and S-N. The lat ter site
con tains two N-trending cracks ad ja cent new fumaroles. Cour tesy OVISCORI-UNA.

Fig ure 16. Acute ef fects of gases on veg e ta tion are eas ily vis i ble on Turrialba’s steep NW outer wall (25 July
2007). Burns on leaf tis sue di min ish with dis tance from the source. Zones of dead climb ing vines are vis i ble at
clos est range in the photo’s lower right cor ner. Cour tesy OVISCORI-UNA.

Figure17. De spite the rainy sea son at Turrialba, the im pact of vol ca nic gases on both ex otic and na tive veg e ta tion
in creased dur ing June and July 2007. This 27 July 2007 photo iden ti fies three zones of chem i cal burn ing, efectos
agudo (acute ef fects), efectos intermedios (in ter me di ate ef fects), and efectos menores (mi nor ef fects). Cour tesy
E. Duarte, OVISCORI-UNA.



and un der went a max i mum open ing of 1 to 3 cm between
28 July and 16 August.

Geo logic Sum mary. Turrialba, the east ern most of Costa 
Rica’s Ho lo cene vol ca noes, is a large veg e tated ba -
saltic-to-dacitic stratovolcano lo cated across a broad sad dle 
NE of Irazú vol cano over look ing the city of Cartago. The
mas sive 3,340-m-high Turrialba is ex ceeded in height only
by Irazú, cov ers an area of 500 sq km, and is one of Costa
Rica’s most vo lu mi nous vol ca noes. Three well-de fined
crat ers oc cur at the up per SW end of a broad 800 x 2,200 m
wide sum mit de pres sion that is breached to the NE. Most
ac tiv ity at Turrialba orig i nated from the sum mit vent com -
plex, but two pyroclastic cones are lo cated on the SW flank. 
Five ma jor ex plo sive erup tions have oc curred at Turrialba
dur ing the past 3,500 years. Turrialba has been qui es cent
since a se ries of ex plo sive erup tions dur ing the 19th cen tury 
that were some times ac com pa nied by pyroclastic flows.
Fumarolic ac tiv ity continues at the central and SW summit
craters.

In for  ma t ion Con tacts:  Eliécer Duarte ,  Erick
Fernández ,  and Vilma Barboza ,  Observator io
Vulcanológico y Sismológico de Costa Rica, Universidad
Nacional (OVSICORI-UNA), Apdo. 2346-3000, Heredia,
Costa Rica (URL: http://www.ovsicori.una.ac.cr/);
Francois Robichaud, Université de Sherbrooke, 2500 boul.
de l'Université, Sherbrooke, Qué bec J1K 2R1, Can ada.

Tungurahua

Ec ua dor
1.467°S, 78.442°W; sum mit elev. 5023 m

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

Ec ua dor’s Instituto Geofisico (IG) wrote that sig nif i cant 
though vari  able erup t ions  and lahars oc  curred at
Tungurahua dur ing mid-2007. Our pre vi ous re port (BGVN
32:04) fo cused on early Jan u ary to 2 March 2007, not ing
some vari a tions in the pace of erup tive ac tiv ity then. This
re port sum ma rizes IG re ports for March-July 2007. The
sub stan tial erup tions of July and Au gust 2006 left abun dant 
pyroclastic-flow de pos its on the moun tains slopes, po ten -
tial source ma te ri als for new lahars (mudflows). The abun -
dant seis mic ity dur ing that in ter val punc tu ated a lon -
ger-term vari able pat tern (table 2 and figure 18).

The IG re port for March stated that a rel a tively en er -
getic erup tive phase be gan on 24 Feb ru ary 2007 and con tin -
ued through out the month. That phase in cluded abun dant,
ash emis sions, some times dis charg ing in can des cent ma te -
rial, nu mer ous, some times large ex plo sions, and fre quent
note wor thy ashfall. The ash emis sions and ashfalls were
some times sus tained. Blocks ejected in Strombolian out -
bursts fell up to 1 km below the crater rim.
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Time in ter val
To tal

earth quakes
Long-pe riod

Vol cano-

tec tonic
Hy brid

Emis sion

sig nals

Ex plo sion

sig nals

To tal for Jul 2006 3482 3475 5 2 1185 6442

Daily av er age for Jul 2006 112 112 0.16 0.06 38 208

To tal for Aug 2006 2546 2518 19 9 467 1643

Daily av er age for Aug 2006 82.1 81.2 0.61 0.29 15.1 53.0

To tal for Sep 2006 2189 2149 35 5 111 0

Daily av er age for Sep 2006 73.0 71.6 1.16 0.16 3.7 0

To tal for Oct 2006 3159 3131 20 8 1023 4

Daily av er age for Oct 2006 102 101 0.64 0.25 33.0 0.12

To tal for Nov 2006 1849 1846 3 0 1049 1

Daily av er age for Nov 2006 61.6 61.5 0.1 0 35.0 0.03

To tal for Dec 2006 2172 2168 5 0 648 0

Daily av er age for Dec 2006 70.1 69.9 0.16 0 22.8 0

To tal for Jan 2007 829 817 12 0 10 0

Daily av er age for Jan 2007 26.7 26.4 0.38 0 0.32 0

To tal for Feb 2007 983 966 15 2 312 54

Daily av er age for Feb 2007 35.1 34.5 0.53 0.07 11.1 1.9

To tal for Mar 2007 1126 1125 1 0 1215 334

Daily av er age for Mar 2007 36.3 36.3 0.03 0.0 39.2 10.7

26 Feb-04 Mar 427 427 0 0 364 51

05 Mar-11 Mar 235 235 0 0 269 87

12 Mar-18 Mar 134 133 1 0 203 112

19 Mar-25 Mar 241 241 0 0 356 86

26 Mar-01 Apr 465 465 0 0 300 47

Ta ble 2. Sum mary of Tungurahua seis mic ity re corded dur ing July 2006 through Mar 2007. Cour tesy of IG.



Dur ing March, there were rises in both tremor am pli -
tude and the num ber of long-pe riod (LP) earth quakes (the
later dur ing March av er ag ing 36 per day). SO2 gas fluxes
av er aged ~ 1,050 met ric tons/day (t/d). Flank de for ma tion
was min i mal. March ash falls came from fre quent sus tained 
ash plumes 2-6 km over the sum mit (fig ure 19). Seis mi cally 
de tected erup tions took place 29 times per day, in clud ing
some of large size. Tremor nom i nally took place around 1
Hz, but its fre quency re mained ir reg u lar, non-har monic,
and pul sat ing. Intervals of puls ing emis sions in mid-March
had cy cle times of ~ 10 min utes.

An ex plo sion on 27 March caused an “over flow” of in -
can des cent ma te rial that trav eled 800 m down from the
head of the Mandur drain age. Other sim i lar erup tions may
have oc curred but cloudy con di tions fore stalled clear ob ser -
va tions. Hot lahars, how ever, trav eled down the Mandur
and Chontapampa drainages. Ash falls were com mon on
the cone’s N and NW sec tors, and in ad di tion, ob serv ers
noted a small pyroclastic flow.

Dur ing the f irs t  weeks of
April 2007 the IG noted con tin u -
ous, strong emis sions with a very
high ash con tent. These emis sions 
ac com pa nied con spic u ous lava
foun tains, vis i ble at night, and
strong roars that made win dows
vi brate. Ash col umns reached 6
km above the crater (~ 11 km al ti -
tude). Ac tiv ity de creased no ta bly
dur ing the last 10 days of April
(but  were even lower in  la te
May). Seis mom e ters re corded an
av er age of ~ 10 daily low-am pli -
tude LP earth quakes. A dif fer en -
tial op ti cal ab sorp tion spec tros -
copy (DOAS) in  s t ru  ment
mea sured SO2 fluxes of 3,600 and 
3,700 t/d during the last 10 days
of April.

Dur ing May, seis mic ity was
low (ta ble 2), with the av er age
num ber of reg is tered earth quakes
each day av er ag ing about 20. The
Seis mic Ac tiv ity In dex at the be -
gin ning of the month in di cated a
level 5 (mod er ate-high ac tiv ity),
which later on fell to a level 3
(mod er ate-low ac tiv ity). This was 
the low est Seis mic Ac tiv ity In dex 
reg is tered since Feb ru ary 2007.
Ash emis sions were low to mod -
er ate with a west erly di rec tion.
The SO2 lev els were ap prox i -
mately 800 t/d. With the ex cep -
tion of the fre quent for ma tion of
lahars ,  the level  of  volcanic
activity was low in May.

The vigor of June 2007 erup -
tions from Tungurahua re mained
at mod er ate to low lev els. Seis -
mic ity at the start of the month
was low, chiefly LP earth quakes.
Erup tions col umns were mod est
and charged with mod er ate to low 
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Fig ure 19. Tungurahua emit ting an ash plume on 9 March 2007. Sus tained plumes were seen dur ing much of the
month. Photo taken from Pondoa, on the N flank by Patty Mothes (IG).

Fig ure 20. A lahar in the La Pampa sec tor of Tungurahua show ing an
ac tive, steep sided ero sional chan nel down the axis of the de posit.
Pho to graphed 13 June 2007 by P. Ramón (IG). Cour tesy IG.

Fig ure 18. Tungurahua seis mic ity dur ing Sep tem ber 1999 to March 2007 plot ting the num ber of both ex plo sion
(EXP) and long-pe riod (LP) earth quakes. Other kinds of earth quakes also took place but af ter 2001 were rarely
seen. Cour tesy of IG.



amounts of ash. June SO2 fluxes were com par a tively high,
~ 2,900 t/d; ob serv ers heard light roar ing noises sim i lar to a 
tur bine en gine. Seis mic ity in creased slightly towards the
end of the month.

June brought pro longed in ter vals of low in ten sity rain,
but heavy rains also oc curred. The re sult was lahars (mud
flows) that were nu mer ous and in some cases large (ta ble
3). The 21st of June was par tic u larly note wor thy (ta ble 3).
Fig ure 20 shows one such lahar, which was partly eroded
re sult ing in ex ten sion of lahars far ther downslope. The
lahars some times closed the route along the N side of the
vol cano be tween Baños and Pelileo and also the route from
Baños around the vol cano’s W flank to Penipe (~ 15 km
SW of the sum mit). No fatalities were reported.

There was a mi nor in crease in seis mic ity dur ing the
month of July. Dis tri bu tion of events was vari able: 240-330 
events per week the first and last week of the month; 50-70
events dur ing each of the other two weeks. They were pri -
mar ily LPs ~ 2 km be low the summit.

The rate of SO2 emis sion av er aged 1,071 t/d with a high
of 2,050 t/d. Ashfall was semi-con tin u ous, reach ing ar eas
W and SW of the sum mit, near com mu ni ties like Bilbao (8
km W of the sum mit), Chogluntus (SSW of the sum mit),
and El Manzano (7 km WSW). The plume headed to ward
Manta once the col umn reached 4 km above the summit.

Dur ing July, the road to Baños-Las Jun tas was tem po -
rarily closed six times due to small-to-mod er ate lahars.

Geo logic Sum mary.  Tungurahua, a steep-sided
andesitic-dacitic stratovolcano that tow ers more than 3 km
above its north ern base, is one of Ec ua dor’s most ac tive
vol ca noes. Three ma jor vol ca nic ed i fices have been se -
quen tially con structed since the mid-Pleis to cene over a
base ment of meta mor phic rocks. Tungurahua II was built
within the past 14,000 years fol low ing the col lapse of the
ini tial ed i fice. Tungurahua II it self col lapsed about 3,000
years ago and pro duced a large de bris-av a lanche de posit
and a horse shoe-shaped cal dera open to the W, in side
which the  mod ern  gla  c ier-capped s t ratovolcano
(Tungurahua III) was con structed. His tor i cal erup tions
have all orig i nated from the sum mit crater. They have been
ac com pa nied by strong ex plo sions and some times by
pyroclastic flows and lava flows that reached pop u lated ar -
eas at the vol cano’s base. Prior to a long-term erup tion be -
gin ning in 1999 that caused the tem po rary evac u a tion of the 
city of Baños at the foot of the vol cano, the last ma jor erup -
tion had oc curred from 1916 to 1918, although minor
activity continued until 1925.

In for ma tion Con tact: Geo phys i cal In sti tute (IG),
Escuela Politécnica Nacional, Apartado 17-01-2759, Quito, 
Ec ua dor (URL: http://www.igepn.edu.ec/).

Karangetang [Api Siau]

Sangihe Is lands, In do ne sia
2.78°N, 125.40°E; sum mit elev. 1,784 m

The pre vi ous Bul le tin re port (BGVN 32:05) dis cussed
pe ri odic ac tiv ity at Karangetang from Jan u ary 2004
through April 2007. This re port up dates ac tiv ity through
Au gust 2007. The is land (Ulau Siau, or Siau) has a
tear-drop-shape, wid est at the N end with the tail bent E.
The is land’s max i mum E-W ex tent is about 10 km.
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Date (2007) Drain age Rel a tive size and com ments

01 June Bilbao Small

06 June Bilbao Small

07 June Vazcún Small

La Pampa Small; caused road clo sure

Bilbao Small

Motilones Small

Pingullo Small

Rea Small

Viejo Minero Muddy wa ter

11 June Mandur Muddy wa ter

La Pampa Small

12 June La Pampa Muddy wa ter

Viejo Minero Muddy wa ter

13 June La Pampa (2) Large and me dium; a truck
re mained stuck

Viejo Minero Muddy wa ter

14 June Mandur Small

La Pampa Small

Bilbao Small

Pingullo Small

Motilones Small

15 June Mandur Small

Mapayacu Small

Motilones Small

Pingullo Small

La Pampa Small

Rea Small

Choglontus Small

Cusúa Small

Vazcun Small

Viejo Minero Muddy wa ter

16 June La Pampa Muddy wa ter

20 June La Pampa Me dium; clos ing the road

Mandur Small

Viejo Minero Small

Achupashal Small

Bilbao Small

Motilones Small

21 June La Pampa Large, clos ing the road

Viejo Minero Large

Mandur Large

Vazcún Large

Nueva Cusúa Large

Achupashal Large

Motilones Large

Pingullo Large

Bilbao Large

Rea Large

Confesionario Large

Ulba Grow ing

22 June Vazcún Grow ing

Ulba Grow ing

La Pampa Muddy wa ter

Viejo Minero Small

Mandur Small

24 June La Pampa Muddy wa ter

Ta ble 3. List of Tungurahua’s main lahars dur ing June 2007. A map and
ta ble of Tungurahua drainages (quebradas) ap peared pre vi ously (BGVN
29:01). Cour tesy of IG.



Dur ing April through mid Au gust 2007, the Cen ter of
Vol ca nol ogy and Geo log i cal Haz ard Mit i ga tion (CVGHM) 
re corded mild ac tiv ity with pe ri odic tremor ac tiv ity reg is -
ter ing at 0.5-2 mm and “thick-white-ash” pe ri od i cally being 
ejected 25-750 m above the Main crater.

On 25 June 2007, an in can des cent ex plo sion 750 m high 
was ob served and a lava av a lanche trav eled 1,000 m down
the to Nawitu river and 400 m down the Bahambang river.
Some ma te ri als de scended into the Batuawang Valley.

Be gin ning 5 Au gust 2007, the CVGHM re corded trem -
ors with am pli tude 4 mm in the vi cin ity of Karangetang. On 
8 Au gust, tremor am pli tude in creased to 23 mm and a lava
foun tain rose up to 25-75 m above the sum mit. Ad di tional
lava and pyroclastic flows ob served on 10 Au gust
prompted au thor i ties to evac u ate more than 500 peo ple
from vil lages on the flanks.

On 11 Au gust, be cause ob serv ers wit nessed in creased
erup tive ac tiv ity, and seis mic ity in cluded trem ors in creas -
ing to 46 mm in am pli tude, the CVGHM raised the alert sta -
tus from 2 to 3 (on a scale of 1-4). The alert sta tus was again 
raised on 18 Au gust from 3 to 4 as the CVGHM re ported
tremor (45-47 mm amplitude), lava emis sion, and a de -
bris-flow about 2 km down the S flank. “Boom ing” noises
were also heard and thick ashfall cov ered vil lages, farms,
and trees on the flanks. Based on these ad vi so ries the Dar -
win Vol ca nic Ash Ad vi sory Cen ter no ti fied avi a tion in ter -
ests of the po ten tial for a major erup tion.

On 19 Au gust, Karangetang erupted again sev eral
times. An av a lanche of lava and hot ash poured down the
flanks. Av a lanches re port edly reached the coastal vil lages
of Karalung (sev eral ki lo me ters SE of the sum mit) and
Hiung (sev eral ki lo me ters NW of the sum mit). Af ter 19
Au gust erup tive ac tiv ity de creased and on 30 Au gust the
haz ard sta tus was dropped to 3.

Ther mal anom a lies were de tected by MODIS be gin ning 
6-8 Au gust with ma jor ac tiv ity oc cur ring on 10 Au gust and
nearly con tin u ous ac tiv ity from 13 Au gust through 2
September.

Geo logic Sum mary. Karangetang (Api Siau) vol cano
lies at the north ern end of the is land of Siau, N of Sulawesi.
The 1,784-m-high stratovolcano con tains five sum mit crat -
ers along a N-S line. Karangetang is one of In do ne sia’s
most ac tive vol ca noes, with more than 40 erup tions re -
corded since 1675 and many ad di tional small erup tions that
were not doc u mented in the his tor i cal re cord (Cat a log of
Ac tive Vol ca noes of the World: Neumann van Padang,
1951). Twen ti eth-cen tury erup tions have in cluded fre quent
ex plo sive ac tiv ity some times ac com pa nied by pyroclastic
flows and lahars. Lava dome growth has oc curred in the
sum mit crat ers; col lapse of lava flow fronts has also
produced pyroclastic flows.

In for ma tion Con tacts: Cen ter 
of Vol ca nol ogy and Geo log i cal
Haz ard Mit i ga tion (CVGHM),
Saut Simatupang, 57, Bandung
40122, In do ne sia (URL: http://
por tal.vsi.esdm.go.id/joomla/);
Hawai’i In sti tute of Geo phys ics
and Plan e tol ogy (HIGP) Hot
Spots  Sys  tem, Uni ver  s i ty  of
Hawai’i, 2525 Cor rea Road, Ho -
no lulu, HI 96822, USA (URL:
http://hotspot.higp.ha waii.edu/);
Dar win Vol ca nic Ash Ad vi sory

Cen tre (VAAC), Bu reau of Me te o rol ogy, North ern Ter ri -
tory Re gional Of fice, PO Box 40050, Ca sua rina, North ern
Ter ri tory 0811, Aus tra lia (URL: http://www.bom.gov.au/
info/vaac/); Ja karta Post, Indonesia (URL: http://www.
thejakartapost.com/).

Manam

NE of New Guinea, Pa pua New Guinea
4.080°S, 145.037°E; sum mit elev. 1,807 m

Our pre vi ous Manam re port (BGVN 37:04) dis cussed
ac tiv ity from Au gust 2006 into May 2007. Through out
May and into Sep tem ber 2007, Manam con tin ued to show
ac tiv ity, but the emis sions were mild and the seis mic ity,
ever pres ent, was very sub dued. The Main Crater con tin ued 
to re lease oc ca sional pale gray ash clouds (table 4).

Ther mal anom a lies were de tected at Manam by the
Mod er ate Res o lu tion Im ag ing Spectroradiometer (MODIS) 
on 16 and 23 May 2007. These anom a lies were lo cated
down the NE Valley.

On 25 May the Rabaul Vol cano Ob ser va tory (RVO) re -
ported dif fuse plumes from Manam. Based on sat el lite im -
ag ery and in for ma tion from the Dar win VAAC, these
plumes rose to an al ti tude of 3 km and drifted SW and W.

On those oc ca sions in May where in can des cence was
vis i ble, area res i dents heard no noises. The South ern Crater
con tin ued re leas ing diffuse white va por; how ever, area res -
i dents noted the ab sence of any noise or glow.

Seis mic ity through out May and into early June was
low-to-mod er ate. Through 19 June 2007, low-fre quency
earth quakes oc curred, but no noises were heard. On 23
June, based on sat el lite ob ser va tions, the Dar win VAAC re -
ported a low-level erup tion that emit ted a nar row plume of
gas and va por. It ex tended 40 km WNW and as cended to an 
al  t i  tude of ~ 3.4 km. The pres ence of  ash was not
discernable from the satellite data.

Dur ing 1-4 and 12 July 2007, the RVO re ported that
mild erup tions con tin ued to re lease oc ca sional diffuse
white va por from Main Crater. Oc ca sional pale gray ash
clouds emerged dur ing 16-17, 22-23, and 26-27 July 2007.
The ash clouds rose to less than a ki lo me ter above the sum -
mit be fore be ing blown NW, re sult ing in fine ashfall. In -
can des cence was oc ca sion ally vis i ble dur ing July. The
South ern Crater con tin ued to re lease diffuse white va por
through out July with an absence of glow or noise.

Through out Au gust, Manam con tin ued low level ac tiv -
ity. Vi sual ob ser va tion of the sum mit was ham pered by
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Month

(2007)

Emis sions Ther mal Seis mic ity

(events)Va por Ash Anom a lies In can des cence

May 25 May (dif fuse) 10-16 May (pale
gray)

16-23 May 8, 10, 12-13, 29
May 

500-1000

Jun 23 Jun — — — 600-1050

Jul 1-4, 12 Jul (white) 16-17, 22-23, 26-27
Jul (pale gray)

— 4, 7, 12-13, 16-20, 
23, 26-27 Jul

600-1050

Aug 8-9 Aug (blue); 10 
Aug

21 Aug — 2-3, 21 Aug 800-1000

Sep — 17 Sep — — —

Ta ble 4. Manam ac tiv ity mid-May into Sep tem ber; the only data source for 17 Sep tem ber is the Dar win VAAC.



clouds most of the time; how ever, when clear, both crat ers
were re leas ing pri mar ily thin white va por. Blue va por ac -
com pa nied the white va por emis sion from Main Crater on
8-9 Au gust. Based on sat el lite im age ob ser va tions and in -
for ma tion from the RVO, the Dar win VAAC re ported that
an erup tion plume from Manam rose to an al ti tude of 3 km
a.s.l. on 10 Au gust and drifted W. Seis mic ac tiv ity in Au -
gust re mained low and dom i nated by low-fre quency earth -
quakes. Manam gen er ally lacked sig nif i cant ac tiv ity con tin -
u ing through the end of Au gust and into Sep tem ber 2007.
On 17 Sep tem ber, the Dar win VAAC re ported that ash
plumes from Manam rose to an altitude of 3.7 km a.s.l.

Geo logic Sum mary. The 10-km-wide is land of Manam, 
ly ing 13 km off the north ern coast of main land Pa pua New
Guinea, is one of the coun try’s most ac tive vol ca noes. Four
large ra dial val leys ex tend from the unvegetated sum mit of
the con i cal 1,807-m-high ba saltic-andesitic stratovolcano
to its lower flanks. These “av a lanche val leys,” reg u larly
spaced 90 de grees apart, chan nel lava flows and pyroclastic 
av a lanches that have some times reached the coast. Five
small satellitic cen ters are lo cated near the is land’s shore -

line on the north ern, south ern and west ern sides. Two sum -
mit crat ers are pres ent; both are ac tive, al though most his -
tor i cal erup tions have orig i nated from the south ern crater,
con cen trat ing erup tive prod ucts dur ing the past cen tury into 
the SE av a lanche val ley. Fre quent his tor i cal erup tions have
been re corded at Manam since 1616 and it has erupted at
least 30 times since. A ma jor erup tion in 1919 pro duced
pyroclastic flows that reached the coast, and in 1957-58
pyroclastic flows de scended all four radial valleys. Lava
flows reached the sea in 1946-47 and 1958.

In for ma tion Con tacts: Herman Patia and Steve
Saunders, Rabaul Vol cano Ob ser va tory (RVO), P.O. Box
386, Rabaul, Pa pua New Guinea; Dar win Vol ca nic Ash Ad -
vi sory Cen tre (VAAC), Bu reau of Me te o rol ogy, North ern
Ter ri tory Re gional Of fice, PO Box 40050, Ca sua rina,
North ern Ter ri tory 0811, Aus tra lia (URL: http://www.bom.
gov.au/info/vaac/); Hawai’i In sti tute of Geo phys ics and
Plan e tol ogy (HIGP) Hot Spots Sys tem, Uni ver sity of
Hawai’i, 2525 Cor rea Road, Ho no lulu, HI 96822, USA
(URL: http://hotspot.higp.ha waii.edu/); NASA Earth Ob -
ser va tory (URL: http://earthobservatory.nasa.gov/).

14    Manam Smithsonian Institution — Bulletin of the Global


