Proposed expedition: Volcanism and climate of
southern Patagonia, January-March 2012

Expedition leader: <Leader name> (<College name>)

Abstract

This proposed expedition will entail a team of four geologists, three from the University of Oxford (two
current postgraduate students) and a Chilean undergraduate, conducting approximately seven weeks of
fieldwork in remote parts of southernmost Patagonia (Chile and Argentina), departing the UK on the 8t
of January 2012, and returning in mid- to late March. The primary aim of this challenging
fieldwork/expedition is to determine the history of volcanic eruptions in the region during the late
Quaternary, and examine how this relates to climate variations (by interactions with ice cover). This will
involve collecting peat cores (bearing layers of volcanic ash) from across the region, spending three
weeks working on the remote volcano Monte Burney [first climbed only in 1973), and visiting the
renowned granite towers Torres del Paine and Fitzroy.
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Cover image: Monte Burney (52.33°S, 73.40°W]), the southernmost stratovolcano in the Andes, and the
location/focus of study for the main phase of the proposed expedition.
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1. Aims

1.1. Objectives

The primary objective of this proposed expedition will be to collect samples and other data in order to
constrain in detail the history of eruptions of the volcanoes of the Austral-Andean Volcanic Zone (AVZ;
47-55°S), southernmost Patagonia, for the late Pleistocene and Holocene [i.e. the last ~20,000 years). A
closely related supporting objective will be to conduct reconnaissance geological mapping of the most
accessible (but completely unstudied) of these volcanoes, Monte Burney, with particular focus on
identifying evidence for interactions between eruptions and ice. Subsidiary objectives include:

A Collecting additional data for hazard assessment of the AVZ volcanoes

A Making observations of and sampling granite outcrops from the region

A Assessing the potential for ‘geotourism’ at Monte Burney

A Reinforcing and developing collaborations with Chilean scientists

A Training volcanology students in field techniques and glaciovolcanism

A Personal development through planning and execution of an ambitious project in a challenging but
stimulating environment

1.2. Justification

The volcanoes of the AVZ are poorly understood: major eruptions of Aguilera, Reclus, and Burney
volcanoes have occurred in the last 20ka (thousand years) [Stern, 2008], but there has been no attempt
to reconstruct a detailed regional eruption history, nor study any of the volcanoes in detail; this proposed
expedition would collect data to do both. A high-resolution regional tephrochronology (i.e. history of ash-
depositing eruptions] will improve dating and correlation of late Quaternary geographical/geological
data collected from the region (and offshore]. Furthermore, it will enable much better constraint of the
magnitude of and dispersal of ash from past eruptions, invaluable data for assessing the hazard
potential of the volcanoes, both for settlements and air traffic. It will also allow a regional test of the
hypothesis that deglaciation initiated a global pulse of volcanic activity that contributed significantly to
the late Pleistocene increase in global atmospheric CO2 concentrations [Huybers & Langmuir, 2009].
Such regional tests are vital for evaluating the influence of deglaciation on volcanic activity, which has
implications for our understanding of the effects of climate change and the controls on volcanism.

The fieldwork on Monte Burney will be integral to extending the eruption history of the volcano beyond
the last 20ka, and to studying volcano-ice interactions, so revealing a long history of the links between
changing climate and volcanism. This will provide insights into hazard evaluation for ice-capped
volcanoes worldwide, as well as for Burney itself, which is alongside a major shipping route.

[2]



2. Background

2.1. Volcanism in southern Patagonia

As aforementioned, the eruption history of the volcanoes in the AVZ is very poorly constrained: Stern
[2008] identifies the major events of the last 10ka that are exposed in road and river sections (sample
numbers on Figure 2.1.1, showing the location of the volcanoes); these records are integrated with
analysis of macroscopic tephra layers from terrestrial and marine cores taken by Kilian et al. [2003,
2007]. Many eruptions will have been undoubtedly missed by insufficient terrestrial sampling in northern
Magellanes and by not identifying micro/crypto-tephra horizons in the stratigraphy; our sampling
strategy will enable a more detailed tephrochronology to be extracted and analysed.
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2.2. Previous expeditions to Monte Burney

The Munoz Gamero peninsula, on which Monte Burney sits, was first explored by Eric Shipton and others
in 1961 and 1962, with bad weather prohibiting first ascent of the volcano. This was achieved in Shipton’s
third visit in March 1973. His Alpine Journal report (Shipton, 1974) describes persistently bad weather
and difficult terrain of dense forest and swamps, but they still achieved a complete tour of the mountain
in 16 days in 1962. The weather and terrain conditions were corroborated by John Shipton et al. [Shipton,
2008) in March-April 2007, who noted the persistent 800m cloud level. Study of the topographic map
(Figure 2.2.1) suggests there are plenty of outcrops to investigate below this altitude. Although it is
apparently not a technical climb to the summit, we do not intend to attempt it in the unlikely event of a
spell of good weather.

[3]
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Figure 2.2.1: Map showing area around Monte Burney. Target areas for mapping, sampling, and analysis
include the areas of exposed rock and river sections on the flanks of the volcano (centre of map). Red
cross marks the planned drop-off/pick-up point (by boat] at the start and end of this phase of the
expedition. Part of map of ‘Seno Skyring’ 1:250000 (SN-18-3] Insitituto Geografico Militar, Chile.
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