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system near the top of the formation and occur in a setting in
which clastic influx increases temporally. In the Kennar Valley,
however, the plants occur within meandering stream, flood-
plain deposits near the base of the formation, which become
progressively more isolated from clastic influx with time. These
different depositional environments are reflected in the dif-
fering composition of the floras.

This work was supported in part by National Science Foun-
dation grant DPP 87-16070. Logistic support in the field was
provided by U.S. Navy Squadron VXE-6.
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Figure 3. Portion of a large Glossopteris leaf. x 1.65.
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The Glossopteridales are an artificial group of gymnosper-
mous seed plants that dominated the Gondwanaland mass
throughout the Permian. The group is characterized by the
leaf type Glossopteris, a common floral element in many of the
Permian sequences of Antarctica. Glossopteris leaves range up
to 30.0 centimeters in length and are characterized by a distinct
reticulate venation pattern. Despite the presence of a similar
leaf type, the glossopterids consisted of many different types
of plants. This assumption is based on the discovery of mor-

phologically distinct reproductive organs associated with, and
attached to, the Glossopteris leaf. As is generally the case when
dealing with fossil plants, reproductive organs occur far less
frequently than vegetative remains.

This paper describes 24 specimens of reproductive organs
attributable to the glossopterid seed ferns. The specimens were
collected approximately 50 meters above a 70-meter-thick sill
at the top of a north-extending platform on Mount Achernar
(Upper Buckley Formation, Central Transantarctic Mountains)
during the 1985-1986 field season. The specimens occur in a
lacustrine shale that is regarded as uppermost Permian in age.
All of the specimens are ovule (seed) producing organs that
are preserved as slightly three dimensional impressions. The
lanceolate-shaped units (figure 1) range from 1.8 to 3.2 cen-
timeters long and are approximately 2.5 centimeters wide. Each
is a flattened, bilaterally symmetrical structure with impres-
sions of numerous rectangular-rhomboidal seeds over the sur-
face. Depending upon the surface that is exposed, the seeds
may appear as slight protrusions (representing the micropylar
end) or as depressions, representing the point of attachment
to the organ (chalazal end). Along the margin of the organ,
the seeds are flattened (figure 2, arrow) and measure approx-
imately 3.0 millimeters long. They are tightly packed on the
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Figure 1. Plumsteadia specimen associated with Glossopteris leaves.
Specimen PM3-20. x 1.8.

surface of the fertile unit, each of which is estimated to contain
approximately 60 seeds per centimeter.

Almost all of the reproductive organs of the glossopterids
that are known are preserved as impressions or compressions.
This type of preservation has made it a difficult task to interpret
accurately the morphological nature of the organ and to relate
it to the reproductive organs of other plants, both fossil and
living. Some of the reproductive organs of the glossopterids
are morphologically similar, consisting of an elongated stalk

Figure 2. Fertile unit showing numerous seeds. Arrow indicates
margin of structure where seeds are longitudinally oriented. Spec-
imen PM3-25. x 1.8.

that arises from the axil of a leaf and that bears at its end a
flattened fertile unit. In some forms, each unit contains a single
seed, while in others, like the specimens from Mount Ach-
ernar, the fertile unit may contain numerous seeds. Other
glossopterid reproductive organs have more than one fertile
stalk arising from the leaf axil.

The morphological nature of the reproductive unit of at least
some glossopterids has been clarified by the discovery of per-
mineralized specimens from the Bowen Basin of Australia and
Skaar Ridge site in Antarctica. Based on these studies, the
morophological nature of the flattened seed-bearing structure
in some forms is interpreted as a leaf (megasporophyll). In the
Bowen Basin specimens, the margins of the megasporophyll
are slightly inrolled and partially enclose the seeds (Gould and
Delevoryas 1977). More recently, specimens from Skaar Ridge,
Antarctica, demonstrate that the seeds were attached to the
upper (adaxial surface) of the leaf (Taylor 1987). Despite the
fact that they are morphologically similar, the two perminer-
alized glossopterid reproductive organs differ in the structure
and organization of the attached seeds and in the nature of
ancillary anatomical characters.

There are other reproductive organs thought to belong to
the glossopterids that are morphologically quite different. Two
of these were collected from Mount Schopf and Mount Glos-
sopteris in the Ohio Range, Antarctica (Schopf 1976). Both
consist of a flattened, digitate-shaped structure with terminal
units interpreted as ovule-bearing. One specimen contains five
lobes (sites of ovule attachment); the other, nine. These spec-
imens differ considerably from the Mount Achernar repro-
ductive units described in this paper in the size of the fertile
unit and especially in the number of seeds. Morphologically
the Mount Achernar fossils most closely compare with spec-
imens described under the generic name P/u insteadia (Rigby
1963). Specimens of Plumsteadia have been reported from Coal-
sack Bluff (Lambrecht, Lacey, and Smith 1973) and Mount
Feather (Kyle 1974). Morphologically the specimens from Mount
Achernar appear most similar to P. ovata from southern Victoria
Land (Kyle 1974). Although initially interpreted as a micro-
sporangiate organ, Plurnstcadia is now regarded as a flattened,
fleshy unit to which were attached numerous seeds (Rigby
1978).

The discovery of reproductive organs of the P/u msteadia type
from Mount Achernar, Antarctica, expands the geographic range
of this reproductive structure. The common occurrence of veg-
etative and reproductive fossil plant parts represents one of
the principal methods of reconstructing whole plants from
disarticulated organs. Understanding the components of the
Paleozoic Gondwanaland flora and their interrelationships is
the only way in which the time/space relationships of the Glos-
sopteris flora can be fully understood.

This work was supported by National Science Foundation
grant DPP 86-11884.
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Most evidence for past fluctuations of the antarctic ice sheet
comes from glacial erosional and depositional features in the
Transantarctic Mountains. Many such features occur at high
elevations and date to Pliocene time. Because of the antiquity
and elevation of these features, uplift history of the Transant-
arctic Mountains is critical for accurate ice-sheet reconstruc-
tions.

Plio-Pleistocene uplift of the McMurdo Dry Valley region of
the Transantarctic Mountains can be constrained by determin-
ing the elevation of subaerial basaltic cinder-cone deposits

perched on the walls of middle Taylor Valley between Nuss-
baum Riegel and Borns Glacier (figure). Taylor Valley is gla-
cially carved and opens to McMurdo Sound at its eastern end.
Therefore, the lowest elevation of each in situ volcanic outcrop
erupted subaerially represents the maximum amount of uplift
at that location since the time of the eruption.

Fieldwork in Taylor Valley was carried out during the 1987-
1988 and 1988-1989 austral summers as part of an extensive
surficial geology mapping program. Two primary objectives
were to establish whether the volcanic rocks were erupted
subaerially and to determine whether they were in situ. Eigh-
teen geographically and/or mineralogically distinct alkalic bas-
alt localites all contained in situ outcrops and all were erupted
subaerially.

Over 80 samples were collected for argon-40/argon-39 iso-
topic age determinations. Elevations of sample localities and
lowest in situ outcrops were surveyed using a T-2 Theodolite
and Electronic Distance Measurer. Despite careful selection,
petrographic observations in many of the dating samples re-
vealed the presence of small xenocrysts. These xenocrysts likely
originated in the Paleozoic country rocks and therefore prob-
ably contain an older radiogenic argon-40 component than is
contained in the basaltic groundmass. For this reason, mag-
netic and heavy-liquid separation techniques were used during
sample preparation to remove the xenocrystic contaminants
from the groundmass.

McDougall and Harrison (1988) provide a review of the ar-
gon-40/argon-39 dating method. Specific analytical techniques
used at the University of Maine follow those described by Lux
(1986). Samples were irradiated in the H5 facility of the Ford
Nuclear Reactor at the University of Michigan. Neutron flux
gradients within the reactor were monitored by Fish Canyon
Tuff (FCT-3, 27.68 million years old) and University of Maine
standard IEH, (180.9 million years old relative to standard
MMhb-1; Alexander, Michelson, and Lanphere 1978). Argon
isotopic compositions were determined by Nuclide 6-60-SGA
1.25 mass spectrometer for between 4 to 12 heating increments
for each sample. Ages based on these ratios were calculated
using the decay constants recommended by Steiger and Jaeger
(1977).

One advantage of the argon-40/argon-39 method over the
conventional potassium/argon method is that the gas is re-
leased in steps, thus allowing isolation and recognition of in-
herited argon-40. An age is determined for the gas released in
each heating increment. A weighted average age of the sep-

30	 ANTARCTIC JOURNAL




