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Abstract. Peteroa corresponds to a composite
stratovolcano located in the border between Chile and
Argentina (35°31'W-70°14'S-4,107 m a.s.l.) and belongs to
the Planchon-Peteroa-Azufre Volcanic Complex. Peteroa
started a new eruptive period (VEI 1-2) during 4 January
2010, when phreatics explosions generated white coloured
column of 500 m altitude above crater. Four eruptive
stages have been recognized, being the second and fourth
the most intense. The main activity, occurred in its
westernmost crater, is characterized by phreatic eruptions,
which generated columns that reached up 1.5 km above
the crater and plumes that extended by 170 km. Main
plumes directions were ESE and NNW. Ash fall deposits
were identified in the SE flank of the volcano, covering an
area of [200 km?, with thickness that varied from 4 m to 1
mm. Fall deposit corresponds to dark grey tephra, with
grain-size varying from coarse to fine ash and constituted
totally by lithics fragments. No juvenile fragments are
present. Statistical analysis shows a multi modal deposit,
with high contents of fine ash.
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1 Introduction

Planchon-Peteroa-Azufre Volcanic Complex (PPAVQ) is
NE-SW volcanic chain located in the border betw€aiie

and Argentina (35°31'W-70°14'S — 4,107 m s.n.md) ian
part of the Southern Andean Volcanic Zone (SAVZy(F

1). The actual active volcano corresponds to Peteroa,
which is distinguished by its 4 km caldera-typeterdhat
hosts4 craters (150-500 m diameter) and a scoria cone
(150 m diameter, 60 m height) (Naranjo et al., 39%8eid
lakes are hosted in 4 craters, while permanent ffolica
activity is present in 3 of thenin the areas that surround
the volcano may notice an intense thermal actiwity the
presence of thermal springs, which often have tense
bubbling gas.

This work describes the characteristics of receaptére
activity of Peteroa volcano (2010-2011) based ozallo
witnesses information, visual observation of the¢hars,
Southern Andes Volcanic Observatory (OVDAS) intérna
reports and webcam data, satellite and fall depositysis.
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2 Geological and volcanological setting

Peteroa volcano is the youngest and smallest (<) km
volcano of the complex, and is formed by calc-atial
lavas and pyroclastic units, corresponding mainty t
andesites and Holocene rhyodacitic tuffs. Diffelygnt
Azufre and Planchon volcanoes are composed bythlasal
to dacitic lava and pyroclastic flows (Tormey et 4B95).
PPAVC is built above an underlying basement coimgjst
in Cretaceous marine and evaporitic sediments, édrm
mostly of limestone, conglomerates and sandstones,
basaltic to rhyolitic lava flows and pyroclastic cks
(Tertiary) and Middle Tertiary granodiorite plutoifs.g.
Haller et al., 1985; Naranjo et al., 1999). PPACelated
genetically to strike-slip faultsW—NW trend, where
volcanoesare aligned (Tormey et al.1995).

W
Fig 1. Location map of the study area.
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3 Historic eruptive chronology

The historical activity is characterized by the rmpanent
emission of gas from different fumarolic fields. \Wever,
sporadic gas column is emitted (~200 m above Qrater
normally during the summer, probably associatedcéo
melting. At least 13 historical eruptions have been
observed since 1660, corresponding mainly phreaatid



phreatomagmatic, andelng frequently associated to thc

eruptions the generation of lahars (Gonz-Ferran 1995).

The last eruption occurred during February 1991emwh
phreatomagmatic explosiogenerated eruptive colum
between 1.000 and 2.000 m above the crater, whare
dispersed to BNE by 80 km approximately, while lahe
were generated in the W side of volcano (BGVN 1!
GonzalezFerran 1995; Naranjo et al 19¢

4. Eruptive chronology
4.1 Stage 1

First report of activity (SERNAGEOMI, 2010) from
Peteroa volcano indicatabat a white plume[250 m
above the cratewstarted at 4 January 2010. Phre
explosions in the acid crater lake of the westest
crater, that produced @00 m of altitude whitecolumn,
was observed from the authors between 23 an
February 2010.

4.2 Stage 2

During 4 September 201@ 1.2 km of altitude above tl
crater darkgrey eruptive column was emittefrom the
westernmost crater (SERNAGEOMIQYVDAS, 2010a).
The plume was dispersed to N by 30 km and ashwzdl
reported inthe NW and NE flanks. Between 6 Septernr
and 10 November 201diverse explosions produced lic
to darkgrey eruptive columns, which altitude that var
from 200 to 1,500 m above the crafEig. 2. The plumes
were dispersed mainly to ESE and NNW, rdng up 170
km of distance (Fig. 3).

4.3 Stage 3

Between 11 November 2010 and first week of Febr
2011 were emitted steam columns with altitudes rani
200-300 m abovecrater (SERNAGEOMII-OVDAS
2010b, c and 2011aYisual observations at the erupti
crater during November 2010 evidenced the abseh
acid crater lake.

4.3 Stage 4

The period between secomgeek of February an5 May
2011, a permanent steam column was emitted,
altitude between 200 and 650 fo&e the crate Visual
observations during March 2011 indicate that a aeuw
crater lake appeared the active crater, although littl
than February 2010 lake xplosions were observed t
second week of February, 18 March, 16, 17, 18,219
25, 26, 27, 28 and 2%pril, and 5 May 201
(SERNAGEOMIN-QVDAS, 2011b, c, d and). Eruptive
columns reached up 1.2 km above the crater, v
plumes were dispersed to mainly to SE, reachin@2
km of distance.
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and post eruptive (C) stages. View from the Wesint®s by
Victor Marfull and Hector Moyano.
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Figure 3. Main directions and maximum dispersion of

eruptive plumes generated during 2-2011 period

4. Fall deposit analysis

A total area off200 knf was covered by ash fall, be

deposited mainlyn the SE flank of volcano, whe [(©0%
of ash was deposited during the second < Thickness of
ash deposit varies from m on the SE border of acti
crater to 1 mm, 80 km SE froReteroa crate



During March 2011, fall deposit was sampled on $te
border of active crater. Fall deposit correspormsiark
grey tephra, with grain-size varying from coarséitie ash
(2 to <0.075 mm) and constituted totally by lithics
fragments. Lithics correspond to poorly vesiculadesitic
lava (40-20% vol.), glassy lava fragments (35-108h)y
and quartz (35-15% vol.), plagioclase (15-8% vaind
pyroxene (2% vol.) crystals. No juvenile fragmeiat®
present in the ash fall deposit. Statistical anglggows a
multi modal deposit, with high contents of fine agish
fall deposit characteristics suggest a typical atice
eruption.

5. Conclusions

The new eruptive period of Peteroa volcano (January

2010-May 2011) is characterized by four stagesidéie
second and fourth the most intense. The activityeHseen
characterized by occurrence of phreatic eruptievisich
generated columns that reached up 1.5 km aboverater

and plumes dispersed to ESE and NNW reaching up 170

km of distance over Argentina. Ash fall deposit,
constituted exclusively by lithics fragments andigfsize
distribution trending to fine ash is compatible wiypical
phreatics eruptions. Consequently, have been dsiiima
that 2010-2011 eruptive period correspond to low
magnitude event, with a VEI 1-2.
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