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The primary objectives for the field program in the Queen

Alexandra Range, central Transantarctic Mountains (figure),
were to investigate the paleovolcanology of the silicic and ba-
saltic pyroclastic rocks and lavas in the upper Falla Formation,
the Prebble Formation, and the Kirkpatrick Basalt; to establish
the tectonic setting in which these volcanic rocks were erupted;
and to collect samples of basalts and associated secondary min-
erals for chemical and isotopic analysis.

The type section of the Falla Formation, at Mount Falla (Bar-
rett, Elliot, and Lindsay 1986), consists of a lower 282-meter-
thick sandstone-carbonaceous shale sequence overlain by a 248-
meter-thick dominantly volcaniclastic unit that can be divided
into three lithofacies (Larsen 1988). The basic subdivision into
nonvolcanic and volcanic units is clear at all other visited local-
ities, but the total stratigraphic thickness is considerably less
elsewhere.

Sections were studied and collected at Mount Kirkpatrick,
Mount Falla, Lindsay Peak, and on a ridge northeast of Tempest
Peak. On the ridge northeast of Tempest Peak, the section is
disturbed by diabase intrusion and the upper tuff sequence is
truncated by a fault. At Mount Kirkpatrick, the Falla sequence
on the north-facing lower slope of spot height 4,020 is cut by
faults that preclude establishing either a true stratigraphic
thickness or a complete stratigraphic section. The only other
localities where complete sections might be present could not
be reached this season.

Regionally, the Falla varies greatly in thickness and lithology.
Furthermore, the threefold subdivision of the upper volcani-
clastic part of the type section is not typical of the formation as
a whole. Tuffaceous beds occur in sections dominated by fluvial
deposition, and massive quartzose sandstone beds occur
within dominantly volcanic parts of the sequence. The quart-
zose sandstones include coarse quartz-rich beds that show pe-
trologic and textural evidence of local derivation.

Vertebrate remains were found in the upper volcaniclastic
part of the Falla at Mount Kirkpatrick; the fossil bones were
identified by William Hammer as dinosaur remains.

The Prebble Formation (Barrett, Elliot, and Lindsay 1986; Lar-
sen 1988) was studied at Mount Falla, Kenyon Peaks, Lindsay
Peak, and Mount Kirkpatrick. The deposits show abundant evi-
dence of a phreatomagmatic origin, involving interaction be-
tween rising basalt magma and groundwater at shallow levels
beneath the surface. Much of the unit consists of lahars that
were produced directly from "wet" eruptions. In addition to
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the pyroclastic deposits, intrusive breccias were identified at
Mount Falla, Mount Marshall, and at the ridge northeast of
Tempest Peak where the Falla section was measured.

The volcanic neck at Kenyon Peaks was examined in detail
and additional data were acquired on the nature of the vent-
filling breccia and the relations with the bedded pyroclastic
rocks in the vicinity. At this locality, three separate pyroclastic
sequences were identified that show evidence of a combined
phreatomagmatic and Strombolian origin; none of these ap-
pears to be related directly to the volcanic neck.

The Kirkpatrick Basalt was examined at Mount Falla, Storm
Peak, Kenyon Peaks, Mount Marshall, and Mount Kirkpatrick.
Thick flows near the base of the sequence show lateral transi-
tions to massive accumulations of flow lobes and local devel-
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opment of basal hyaloclastite. Hyaloclastite is also present at
the top of two flows, possibly due to rafting. Data on cooling
directions, based on "blind tips" on fracture surfaces (DeGraff,
Long, and Aydin 1989), suggest that the very thick (as much
as 135 meters) glassy flows primarily cooled from the upper
surface downward, in some cases to within 1 to 3 meters of the
base. The effects of shallow-level emplacement of diabase are
well displayed at Lindsay Peak, Mount Kirkpatrick, and Mount
Marshall. Evidence of interaction with water or water-saturated
sediment is quite widespread. Samples were collected for in-
vestigation of low-temperature alteration of primary iron ox-
ides, for isotopic analyses of secondary minerals, and for geo-
chemical and isotopic analyses of the basalt lavas themselves.
A new conchostracan-bearing locality was discovered in the
upper interbed in the basalt sequence at Storm Peak. Sills were
examined and collected at Mount Falla, Mount Marshall, Tem-
pest Peak, and Dawson Peak.

In the course of these investigations, data were also gathered
that support the hypothesis (Elliot 1991) that the volcanic rocks
were erupted in a rift setting. Monoclinal warping was associ-
ated with the volcanic activity at Mount Falla and Lindsay Peak.
In addition, at Lindsay Peak evidence also exists for large-scale
slumping of upper Falla and Prebble rocks onto a surface cut
across Falla sandstones.

Despite problems caused by adverse weather conditions,
which curtailed the scope of the program, progress has been
made in understanding the paleovolcanology of the extrusive
rocks and their tectono-magmatic setting.

After the termination of helicopter operations at Beardmore,
a few days were spent at Carapace Nunatak examining the
Carapace Sandstone and the Mawson Formation, which are the
equivalents of the Prebble Formation. The overlying Kirkpatrick
Basalt was also examined. Broad similarities with the Beard-

more succession are obvious, but, of course, many differences
exist in detail. We interpret the dipping sequence of lavas on
the north face as a toreva block, and in fact, other toreva blocks
were identified in the Queen Alexandra Range. The Basement
Sill of the Ferrar Dolerite near Pearse Valley was examined and
sampled and a brief visit was made to Coombs Hills to examine
the Mawson Formation.

We wish to thank the helicopter crews of Helicopters New
Zealand and the ASA and Navy personnel for their excellent
support. This project is funded by National Science Foundation
grants DPP 89-17348 and DPP 89-15429.
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We conducted geologic field work in the Nimrod Glacier re-
gion of the central Transantarctic Mountains during 1990-1991,

to continue study of basement metamorphic rocks of the Pre-
cambrian Nimrod Group. Our field party operated from a base
camp in the southern Miller Range (83°30'S 157°30'E). We also
conducted brief field operations in the upper Nimrod Glacier
area with support from a ski-equipped Dornier 228 aircraft,
provided in cooperation with the German GANOVEX-VI pro-
gram, to investigate structural relations within rocks of the
Beardmore Group. The principal goal of the project is to im-
prove understanding of the tectonic evolution of the high-grade
basement complex with respect to development of the east ant-
arctic cratonal margin. Our work this season focused on field
relations between various lithotectonic units, documentation of
mega- and mesoscopic structures, and collection of samples for
petrologic study, thermobarometric analysis, kinematic and
fabric analysis, and uranium-lead geochronometric investiga-
tion.

In the southern Miller Range, mappable rock units of the
Nimrod Group include orthogneiss, layered schists (including
pelitic schist, mica schist, amphibolite, quartzite, and quart-
zofeldspathic schist), marble and calc-silicate gneiss, and lay-
ered gneiss. These lithologic units generally correspond to for-
mations designated by Grindley McGregor, and Walcott (1964),
although i ntra formational variation is characteristic. Nimrod
Group rocks contain L-S-type ductile deformation fabrics con-
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