
Mount Feather (77°58'S 160°20'E) and the Allan Hills (76°40'S
159°45'E) of southern Victoria Land were visited near the end of
the season. These exposures also lacked vertebrates; however,
previously documented Glossopteris and Dicroidium floras were
discovered in the Allan Hills.

This research is supported by National Science Foundation
grant DPP 80-19996.
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Sedimentologic studies of Permian-Triassic fluvial rocks in
northern Victoria Land were conducted from 30 November1981
to 3 January 1982 by a three-man field party including the
authors and Barry L. Roberts, an undergraduate geology stu-
dent at Ohio State University. Localities in the Freyberg Moun-
tains (figure 1) were reached by motor toboggan from the north-
ern Victoria Land camp; more distant localities were visited by
helicopter. Eleven stratigraphic sections were measured at eight
localities (1, 3-10, 16), and two other localities (14 and 15) were
visited. Observed by helicopter were outcrops at Takrouna Bluff
(71°59'S 163°22'E; 11), Lanterman Range (13), Gair Mesa (2),
Vulcan Hills, and along the margin of the polar plateau from
Roberts Butte to the southern end of the Vantage Hills.

The Takrouna Formation is lithologically similar over its re-
gional extent, consisting of up to 300 meters of crossbedded
feldspathic to quartzose sandstone interbedded with car-
bonaceous or noncarbonaceous silty mudstone and minor coal.
In the Freyberg Mountains the lower 200 meters of section are
more carbonaceous than the rocks above. The formation is finer
grained and more carbonaceous in the Morozumi Range and
the Helliwell Hills than it is in the Freyberg Mountains. The
sequence at Neall Massif contains coarse feldspathic sandstone
and granitic conglomerate, indicating a proximal source. This

Figure 1. Map of northern Victoria Land showing localities and pal-
eocurrent data. Localities are: (1) Vantage Hills, (2) Gair Mesa, (3)
Section Peak, (4) Roberts Butte, (5) small ridge east of Mount Mas-
sell, (6) Monte Cassino, (7) ridge within Moawhango Névé, (8) Mount
Baldwin, (9) Smiths Bench, (10) Alamein Range, (11) Takrouna Bluff,
(12) ridge south of Neall Massif, (13) Lanterman Range, (14) Boggs
Valley, (15) DeGoes Cliff, and (16) head of Jupiter Amphitheatre.
Paleocurrent data at localities 2, 11, and 14-16 are from B. Walker
(personal communication, 1982).
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locality is near the eastern limit of Permian-Triassic exposures in
northern Victoria Land, which we interpret as the margin of the
depositional basin. The westernmost exposures along the mar-
gin of the polar plateau are relatively thin and consist of coarse
feldspathic sandstone, indicating a position near the western
margin of the basin. Coals are best developed along the axis of
the basin in the Morozumi Range and the Helliwell Hills. Re-
gionally, the Takrouna Formation overlies a rugged, locally
deeply weathered surface of granitic and metamorphic base-
ment rocks. At the south end of Gair Mesa (locality 2) it is
unconformably overlain by Kirkpatrick Basalt (Jurassic).

An ideal sedimentary sequence for the Takrouna Formation
in the Freyberg Mountains is shown in figure 2. This sequence
is seldom fully developed in one cycle. Sections are dominated
by coarse- to medium-grained, trough crossbedded, channel-
form sandstone. Cycles range from less than 1 to 10 meters in
thickness. The larger basal channel surfaces exhibit local relief
on the order of 0.5 to 1.5 meters. Pebbles of quartz and basement
rock and intraformational clasts are concentrated along channel
bases and along scour surfaces.

Trough crossbedding occurs in sets 0.3 to 1 meter thick; the
larger sets generally occur near the base of cycles. Planar tabular
crossbedding is most common in coarse-grained sandstone and
therefore is more abundant in sections near the basin margins

IDEAL TAKROUNA SEQUENCE

Parallel-laminated to massive
carbonaceous silty mudstone
and coal.
Ripple-laminated fine-grained
sandstone.

Co-sets of planar tabular
crossbedded coarse- to
medium-grained sandstone.

Trough crossbedded
medium-grained sandstone

Planar tabular crossbedded
coarse-grained sandstone.

im
Trough crossbedded coarse- to
medium-grained sandstone;
mud drapes on some scours.

Scour surface overlain by
conglomerate.

Figure 2. Composite section of ideal Takrouna sequence, which
closely resembles the Battery Point sequence of Cant (1978).

such as Neall Massif and Vantage Hills. Orientation of planar
sets diverge from trough crossbed directions at these localities
by an average of 75° and 95 0, respectively. Planar sets are gener-
ally 0.3 to 2 meters thick, but may be as thick as 5 meters. These
occur as solitary sets or as cosets of decreasing thickness up-
ward. At a locality near Moawhango Névé (locality 7), closely
crowded vertical-tube burrows approximately 1 centimeter in
diameter penetrate as deep as 2 meters through a sequence of
planar tabular crossbed sets that at the tops have been modified
by trough crossbedding or ripple cross-lamination.

Parallel-laminated, fine-grained sandstone, in some cases
with parting lineation, and silty carbonaceous or greenish-gray
mudstone occur at the top of the more complete cycles. Silty
mudstone also occurs as thin drapes on scour surfaces or as
lenticular channel fills. Rarely, coals occur at the top of cycles.
Coalified wood in the form of coaly streaks occurs along scour
surfaces. Thicker carbonaceous units represent channel-fills.
For example, a channel-fill at Monte Cassino (locality 6) is 7
meters thick in the center and approximately 100 meters across.
It is composed of carbonaceous shale interbedded with 10-
centimeter-thick beds of ripple-laminated, fine-grained car-
bonaceous sandstone. Coalified calamitid stems and Glossop-
tens leaves occur on parting surfaces. These types of channel-
fills are more common in the finer-grained facies in the Mo-
rozumi Range and the Helliwell Hills in the central area of the
basin.

The ideal sedimentary sequence for the Takrouna Formation
(figure 2) closely resembles the Battery Point sequence in the
Devonian of Quebec (Cant 1978; Cant and Walker 1976), which
is a facies model for deposition by sandy braided streams. In
this facies model, large-scale trough crossbedded sandstone
represents in-channel deposition by migrating dunes. Large
planar tabular crossbeds are formed in the channel by the
progradation of transverse bars. Small-scale planar tabular
crossbeds, ripple-laminated and parallel-laminated sandstone,
and mudstone developed on bar tops by vertical accretion.

The distribution of facies, the composition and grain size of
sediments, and the paleocurrent data suggest that the Takrouna
Formation was deposited by a system of sandy braided streams
in an elongate northwest-trending basin that developed during
the latest Carboniferous. This basin approximately conformed
to the complex graben feature now occupied by the Rennick
Glacier. Probable source terrains were the extensive basement
rocks now exposed at the northeast corner of northern Victoria
Land and on the east antarctic craton.

Paleocurrent directions at various localities (figure 1) gener-
ally indicate dispersal in northerly to westerly directions along
the axis of the theorized basin. Large numbers of trough
crossbed measurements sampled through relatively thick se-
quences remain consistent at each locality (e.g., Monte Cassino,
locality 6, 1 = 295°, s. d. = 44°, n = 164; Neall Massif, locality 12,
1 326°, s.d. = 26°, n = 77), suggesting that major drainage
patterns were stable through time and that aggradation was
rapid.

The trend of the northern Victoria Land basin and the thin-
ning of sediments toward the south along the margin of the
polar plateau suggest that coeval sequences in southern and
northern Victoria Land occupied separate structural and depo-
sitional basins. Although postglacial sequences in both areas
contain coal measures, those in southern Victoria Land were
deposited by meandering rather than braided streams (Barrett
and Kohn 1975). The Takrouna Formation is similar to the lower
part of the Feather Sandstone (Upper Permian) that overlies the
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coal measures in southern Victoria Land. Sediments in the
Triassic of southern Victoria Land, the central Transantarctic
Mountains, and northern Victoria Land are in part
volcaniclastic.

This research was supported by National Science Foundation
grant DPP 80-20098. We wish to express appreciation to fellow
scientists, especially Ed Stump and John Splettstoesser, and
support crew at the northern Victoria Land camp. We thank
Barrie McKelvey (Australia) and Barry Walker (New Zealand)
for sharing information and showing us localities in the field.
We also thank Barry Roberts for his able assistance in the field
and William Hammer and John Zawiskie, with whom we
worked side by side.
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Geological investigations of early to
middle Paleozoic magmatic rocks,

northern Victoria Land

EDMUND STUMP, JOHN R. HOLLOWAY, SCOTT C. BORG,
and KATHRYN E. LAPHAM

Department of Geology
Arizona State University

Tempe, Arizona 85287

During the 1981-82 field season we collected lower to middle
Paleozoic plutonic rocks throughout northern Victoria Land
and mapped and collected Devonian volcanic rocks at Gallipoli
Heights. Two groups of granitoid intrusions have been identi-
fied in northern Victoria Land on the basis of geographical
distribution and sparse isotopic age data. The older Granite
Harbour Intrusives, associated with the Ross Orogeny, crop out
in the western portion of the area and have ages between of 400
and 500 million years. The younger Admiralty Intrusives crop
out in eastern areas and have ages of between 300 and 385
million years. We will undertake laboratory analyses of these
rocks for major-element, trace-element, and strontium-isotope
geochemistry to determine more accurately the age distribution
of the granitoids and whether or not subdivision on geochemi-
cal grounds is warranted. A recent model of granitoid genesis
which categorizes such rocks by source terrane according to
various petrological and geochemical criteria has been formu-
lated on rocks of southeastern Australia (Chappell and White
1974). S-type granitoids are derived from sedimentary terranes,
and I-type from igneous terranes. Because southeast Australia
was adjacent to northern Victoria Land at the time of granitoid
genesis prior to continental breakup, this is an excellent area for
testing the model. In Australia there is a boundary between 5-
and I-type granitoids. Extension of this line into Antarctica will
furnish a geological constraint on reconstructions between Aus-
tralia and Antarctica.

During the season we collected samples from each of the
major plutons within the operating radius of the helicopters.
We also sampled in detail the plutons at the Lichen Hills and the
Emlen Peaks, on the Freyberg Adamellite in the Freyberg
Mountains (Dow and Neall 1974), and on the Salamander Gra-
nodiorite in the southern portion of the Salamander Range
(Laird, Andrews, and Kyle 1974). Tent camps were established
south of Mount Apolotok in the Salamander Range and south of
Monte Cassino in the Freyberg Mountains. Samples from the
central and northern Freyberg Mountains were collected by
means of a snowmobile working out of base camp.

From field observation of mineralogy, inclusions, and struc-
ture, a division of the northern Victoria Land granitoids into S-
and I-types seems apparent as a first approximation. The rocks
mapped as Admiralty Intrusives have characteristics of 1-type
granitoids such as sharp, intrusive contacts, homogeneous tex-
ture, homogeneous or porphyritic inclusions, and hornblende
as a common phase. Most of the rocks mapped as Granite
Harbour Intrusives have characteristics of S-type granitoids
such as gradational contacts, a varied, often layered texture,
numerous schistose inclusions, and a varied mineralogy which
at places includes garnet, cordierite, or both muscovite and
biotite. Wyborn (1981) reached similar conclusions from work
across the northern portion of northern Victoria Land.

While mapping at Gallipoli Heights we discovered that the
volcanics unconformably overlie an eroded surface of the
Freyberg Adamellite, indicating a period of major uplift and
erosion between granitoid intrusions of the Ross Orogeny and
Devonian magmatism in this area. Previous workers disagreed
about the nature of the contact, but did not observe the critical
locality (Dow and Neall 1972, 1974; Sturm and Carryer 1970).
The contact and overlying units are now tilted to near vertical,
indicating that further deformation occurred after the eruption
of the volcanics. Our mapping shows that the volcanic rocks at
Gallipoli Heights are a complex of ignimbrites, massive and
flow-banded lavas, volcanic breccias, volcaniclastic units, and
dike rocks. From field observations it seems that the rocks are
not simply rhyolite, as has been suggested, but range perhaps
to andesite.

During the early part of the season, our party was accom-
panied by Andrew I. W. Gleadow, Department of Geology,
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