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ABSTRACT

The Jurassic Mawson Formation is a massive, largely unstratified, pyroclastic tuff
breccia that was emplaced by phreatomagmatism. It has an aerial extent (>100 square
km) and thickness (>350 m) that are an order of magnitude larger than deposits similar in
nature. The contact relationship between this unit and older Beacon strata is poorly
understood. The Mawson Formation has been interpreted to be a stratigraphic unit
deposited by debris flows (Balance and Watters, 1971), and as an intrusive deposit
forming a phreatomagmatic vent complex (White and McClintock, 2001).

Field investigations were performed in the Coombs Hills, south Victoria Land to
determine the stratigraphy there, and examine the Beacon — Mawson contact relationship.
The sedimentary strata of Coombs Hills have previously been identified as Lashly
Formation, Beacon Supergroup, but the specific members have not been reported.
Identifying the rock units adjacent to the Mawson tuff breccia is important because it
bears directly on the interpretation of the Mawson Formation. Contact relationships were
observed at two localities, and six stratigraphic columns were measured in order to
determine the stratigraphy.

Lashly Members B, C, and D were identified at Coombs Hills on the basis of
section measuring and petrographic analysis. Lashly D was found to have a greater
thickness (>250 m) than previously recorded in south Victoria Land. The upper 50 meters
of Lashly Member D were found to contain abundant silicic glass shards. The contacts
observed at Coombs Hills between the Mawson Formation and the Lashly Formation are

intrusive. An estimated 150 m of the Mawson Formation occurs above the
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strati graphically highest Lashly beds. This information suggests a new interpretation
concerning the emplacement of the Mawson Formation. The lower part is intrusive as
previously suggested. The upper part, which is comprised of at least 150 m, either
accumulated stratigraphically as an extra-vent facies, or the additional topography

responsible for confining the Mawson Formation as it was emplaced has been eroded

away.
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CHAPTER 1:

INTRODUCTION

1.1 Introduction

This investigation focuses on the volcanic deposits of the Jurassic Maw;son
Formation, and sedimentary rocks of the Beacon Supergroup at Coombs Hills, which are
located west of the Convoy Range (Figure 1.1) in south Victoria Land, Antarctica. The
Mawson Formation is Jurassic in age, and consists of predominately unstratified,
pyroclastic tuff breccia and lapilli tuff. This formation has an areal extent of 100+ square
kilometers, and a thickness of 350+ meters, both of which are an order of magnitude
larger than deposits similar in nature to the Mawson Formation. This deposit has been
interpreted as stratigraphic (Ballance and Watters, 1971), and as an intrusive deposit
forming a phreatomagmatic vent complex (White and McClintock, 2001).

The Lashly Formation, Beacon Supergroup, is reported to crop out at Coombs Hills
(Grapes et al., 1974). It is an alluvial sedimentary sequence, with four distinct members.
Many sandstones of this formation contain large amounts of volcanic rock fragments,
which help to distinguish them from older fluvial deposits. The Lashly Formation
comprises the uppermost part of known sedimentary strata in south Victoria Land.
Determining the Beacon strata that are present is important because it gives an idea about

the paleosurface at the time of Mawson emplacement, and bears directly on the

interpretation of the Mawson Formation.




1.2 Purpose of Investigation

The fiéld relationship between the Mawson Formation and older rocks is not well
understood. Coombs Hills may contain information about this relationship, however
knowledge of the geology there is limited. Therefore, this investigation encompasééd two
main objectives: 1) Examine the sedimentary sequence at Coombs Hills and identify the
rock units present, and 2) Investigate the field relationships between deposits of the

Mawson Formation and older sedimentary strata.
1.3 Methodology
1.3.1 Field Investigations

A three person field party comprised of D.H. Elliot, C.B. Grimes, and T.J. Cully
visited the Coombs and Allan Hills during the 2002 field season. Field investigations
were conducted from 20 November to 17 December, 2002, and included mapping on
aerial photographs, the measurement of six stratigraphic sections, and the examination of
contact relationships at two separate localities at Coombs Hills. In addition, field
observations regarding contact relationships were made at the nearby Allan Hills.
Samples of sandstone were collected for petrographic analysis in order to establish the
identity of exposed rock units. Mudstone and fine siltstone samples were collected for the

purpose of palynological evaluation in order to have a record of the palynomorphs

present in the exposed rock units, and facilitate possible age correlations if necessary.
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1.3.2 Laboratory Studies

Lz;boratory studies were conducted from January through May, 2003.
Petrographic analysis included thin section preparation and description of 39 samples
(Appendix C) collected at Coombs Hills in order to determine the composition of the
various members of the Lashly Formation. Those findings were then compared with
previous studies to confirm identifications. Stratigraphic columns were constructed and

described (Appendices A, B) in detail for all sections measured in the field. A complete

sketch map of the study area was compiled, using information obtained during this field

o season and observations made during previous expeditions by D. H. Elliot (pers. comm.)
(Figure 1.2).
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