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SUMMARY

|. Title

Eruption characteristics of monogenetic volcanoes in the Melbourne Volcanic Field,
Antarctica

Il. Purpose of Research

The objective of this study is to conceptualize intraglacial volcanism of monogenetic
volcanoes, and to reveal characteristics of the pyroclastic fragments formed by
explosive eruption in the Mt. Melbourne Volcanic Field.

IIl. Contents and Extent of Research

The first study, entitled "The study for the formative process and glacio-volcanic
interaction for the Shield Nunatak Tuya in Antarctica”, focuses on reconstructing
evolution, eruptive characteristics, and depositional environment, during which the
Shield Nunatak volcanic edifice were created, based on the integrated analysis of
Scanning Electron Microscopy (SEM), Electron Probe Micro-Analysis (EPMA).

The second study, entitled “the study for formative process of the giant accretionary
lapilli associated with phreato-magmatic eruption” investigates the concentric rim of
the accretionary lapilli, and to understand the basaltic phreato-plinian eruption of
the Antarctica, based on the analysis of the rim texture by using SEM and EPMA.

IV. Results of Research

Shield Nunatak

- Composite volcano erupted by three distinct vents
- Southwestward vent migration

- Three-stage of evolution: 1) initial subaqueous effusive eruption underneath thick
ice sheet and formation of englacial lake by magma-glacier interaction, 2) repetitive
explosive and effusive eruptions in the second vent and emergence of the volcanic
edifice, and 3) subaerial lava-fountaining eruption form the third vent.

Baker Rocks
- Pyroclastic fall deposits
- Giant accretionary lapilli found in the lowermost part of the volcano

- Inferred to have been formed by basaltic phreato-plinian eruption, considering the
presence of the accretionary lapilli and sedimentary structures

- Rim classified into three parts based on their vesicularity

_4_
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Lithofacies Code Description Occurrence Lithofacies Code Description Occurrence
Dike-like basaltic intrusions; sub-vertical Clast-supported; massive or disorganized;
; and wavy or contorted; angular to . dominantly very angular block-sized
Intrusives  Dike-likebodies D N ~ Unit2 Clast-supported
conchoidal fractures; peperitic margin; . ¢sB  breccia; openwork texture; usually occur at  Unit 2
massive
interfingering with fine-grained sediments the margins of blocky-jointed lava flows;
Breceia o ;
Blocky or curvicolumnar-joints; abundant o some infilling within degressicas
/tuff breccia
scoriaceous clinkers; a variety of fractures M d; massive or di
Blocky-jointed Basement
bL  from closcly spacing to more regular, Matrix-supported very poorly sorted; dominantly very angular
lava flows Unit 2 msB Unit 2
coarsely spacing; partly chaotic and mixed massive block-sized breccia and fine ash to lapilli-
with massive tuff sized matrix
Concentric to irregular shaped; glassy Massive or disorganized; dominantly
selvedge; inward radiating  fractures; angular vitric fine ash to medium lapilli; Unit
Crystalline Pillow lava pL  generally a greater height to width ratio; Unit2 Musiive mLT siatiicaupportsd well sorsd tovecy pootly.
some  flattened  deformed  shapes; sorted; locally abundant aceretionary lapilli
R sives intercalated in stratified layers
Exiutives Low-angle cross-stratified; well-sorted;
A variety of sized lava fragments; welded; dominantly angular vitric fine ash to coarse  Unit 2
" ’ e Cross-stratified xLT
Clastogenic lava complex and overlapping layers; associated TR lapilli; partly soft sediment deformation; Unit 1
nif
(agglutinate) with spatter and scoria; vesiculated interiors; partly grading
only occurred at the topmost surface = = —
Lapill uffs Parallel to slightly wavy; dominantly
Pod-like or lenticular; discontinuous; glassy ftuffs angular vitric fine ash; typically altemation
Confined or and irregular- or fluidal-shaped surface; of very fine ash to fine lapilli layers; well-  Unit 2
o ) Stratified SLT
unconfinedlava  uL  columnar jointing at the margins; Unit2 sorted; well defined bed boundaries; partly  Unit 1
lobe intercalated in massive or stratified tuff and soft sediment deformation; some normal to
pillow lava reverse grading
Massive; breccias derived from lava lobe; Thin-bedded or planar-bedded; dominantly
non-or poorly vesicular blocky clasts; angular vitric fine ash to coarse lapilli;
Marginal granule to cobble sized clasts within a matrix ‘Thin-bedded LT  matrix-supported; poorly sorted; infilling Unit3
hyaloclastite mH  of fine ash to medium lapilli sized clasts; Unit 2 within  topographic  lows; commonly
breccia partly jigsaw-fit; confined or unconfined amalgamated beds
lobe geometry; comprising the brecciated
margins of lava lobes
Clastic
Massive;  matrix-supported;  lenticular;
discontinuous; locally concentrated; non- or 1 3 I " th f =
Isolated poorly vesicular blocky clasts; granule to Ithotacies
hyaloclastite iH  boulder-sized glass clasts within a matrix of  Unit 2 n - n .
i e lapil o coume il sised clss lithofacies, lithofacies
occurrence regardless of pillow lava or
unconfined lava lobe
2] =t} O] OF A} o)Al ] H
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B Transition subglacial-to-englacial lacustrine environments

A Effusive eruptions underneath an ice sheet Sublacustrine surtseyan-style explosive eruptions in Crater 1

englacial lake

F Transition from subaqueous to subaerial eruptive environments
Dominance of subaerial lava effusion

E Alternating effusive/explosive eruptions in transitional setting

H Transition from phreatomagmatic to magmatic eruptions

Lava-fountaining activity in Crater 3
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