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Silicified wood is abundant in the Beacon Supergroup rocks
of the Transantarctic Mountains (Barrett 1969; Schopf 1970). We
have examined material from localities in the Fairchild and
Buckley Formations (Permian) and Fremouw and Falla Forma-
tions (Triassic), including a large amount of fossil wood from the
permineralized peat" deposit of Mount Augusta at the south-

ern end of the Queen Alexandra Range (Schopf 1970, 1971,
1977). The woods were derived from arborescent gymnosper-
mous plants, some of which are estimated to have been in
excess of 22 meters in height, as shown by the fossil log at
Mount Falla (Barrett 1969). Secondary xylem is generally well
preserved (figure 1) and is of the Araucaricxylon-type. Since
environmental conditions can influence the growth of plants
strongly, the record of growth, both normal and traumatic, in
these fossil woods may be important in assessing features of
paleoenvironment. This is of particular interest because the
paleolatitude of the area was between 65° and 80°S (Smith,
Hurley, and Briden 1981), and similar soutnern latitudes today
support little in the way of a vascular flora.

Growth rings in Araucarioxylon from Antarctica are well de-
fined up to 8 millimeters in width and suggest a seasonality of
climate and potentially high growth rates (figure 2, block a).
Creber and Cha loner (in press) suggest that light levels in polar
regions might be adequate to support rapid tree growth, if trees
were widely spaced and had conical crowns, and if tem-
peratures throughout the growing season were high enough to
sustain metabolic processes. As yet we know little about
branching patterns and growth position of antarctic fossil trees.

*Doctor Timothy H. Jefferson was killed in an avalanche on 12 Sep-
tember 1983, while working on a glaciology and climatology expedition
in the Cordillera Blanca, Peru.

However, trees buried in place (Collinson personal communica-
tion) may be useful in establishing these parameters. Growth
rates are comparable with those found in warm temperate areas
today (LaMarche et al. 1979). Ring widths are also very variable;
mean sensitivity, a statistical measure of variability, is between
0.39 and 0.5 (on a scale of 0-1), 0.3 being the value at which trees
are regarded by convention as climatically sensitive (see Fritts
1976). Variability of this type is rare in fast growing trees, but is
found in some warm-temperature species whose growth is
limited by early growing season cloudiness and light
availability.

Growth rings of the fossil woods strongly suggest that the
habitat of the trees was that of a coastal plain on the southern

Figure 1. Scanning electron photomicrograph of radial fracture sur-
face of late Permian Araucarioxylon wood from Mount Augusta,
Transantarctic Mountains. C13.467, x 160, showing tracheids (T)
with bordered pits, and two medullary rays (MR) with up to 10 cross-
field pits (arrowed) between ray and tracheid cells.
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Figure 2. (a) Large and variable growth rings in early Traissic wood
from Fremouw Peak, Ant. 70-9-133 x 2.5. The largest ring is 5.3
millimeters across. (b) Growth rings in late Permian wood from
Mount Augusta; presumed "annual ring" boundary at top, with
abrupt change from small late wood cells to large early wood cells
produced at the beginning of the next growing season; part of a
presumed "false ring" below showing gradual increase in cell size.
CB 468D, x 110.

margin of the antarctic plate which was warm and ice free for at
least 3 months of the summer. This suggests that no major ice
body existed over the south pole or the antarctic continent
during the late Permian and early Triassic.

Rings of small cells, superficially resembling ring boundaries,
were found in several specimens (figure 2, block b). These are
often discontinuous around the axis and are characterized by a
gradual, rather than abrupt, centripetal increase in cell size.
Such temporary decelerations in growth, or "false rings," may
be caused by growing season drought or, less commonly, de-
foliation by insects or storms, in living trees (Fritts 1976).

In some axes scars are present where areas of the cambium
were disrupted and then grown over by surrounding tissues.
By examination of the morphology of the scars and the histo-
logy of the regenerative tissue, we were able to recognize sever-
al types of scars that suggest different origins. Some scars asso-
ciated with traumatized tissue away from the site of scarring
suggest damage by low-intensity fires (figure 3). Others, where
puncture of the tree is indicated, suggest damage inflicted by
animals.

Discontinuous rings of poorly differentiated, parenchyma
cells occur within the secondary xylem of many specimens. In
living trees, this type of tissue is produced by frost which
damages the cambial initials. The only other environmental
influence known to produce tissue of this type is low-intensity
forest fire which may damage the cambium without causing any
scarring.

Besides contributing important paleobiological information
on the evolution and past distribution of plants, anatomically
preserved wood may be a useful paleoenvironmental indicator

because of information recorded in growth patterns. It is sug-
gested that during the late Permian and early Triassic the south-
ern margin of the antarctic continent experienced summers
similar in temperature to those of warm-temperate (or lower)
latitudes today. Although further research is desirable on both
living and fossil woods to test the validity of some of the causal
factors hypothesized here, abnormal and regenerative growth
may be useful in adding to our understanding of paleoenviron-
ments. This evidence suggests that drought, fire, and animal
damage (and possibly growing-season frosts) were common in
the Permo-Triassic forests of Antarctica.

This work was supported by National Science Foundation
grant DPP 82-13749.

Figure 3. Transverse sections through scars interpreted as being
caused by fire in early Triassic wood from Fremouw Peak, Ant.
70-9-129. (a) Magnification x 1.2, showing two scars (arrowed) sep-
arated by 27 years of "normal" growth. (b) Magnification x 7, detail
of upper scar (sectioned at higher level), showing area over which
cambium was damaged (d); callus tissue (c); and extraxylary tissue
(ex) occluded by overgrowth of the scar.
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The Beardmore Glacier region contains several deposits of
silicified peat that range from the late Permian to the Triassic
(Schopf 1970, 1971, 1977). These sites are especially important
paleobotanically because they represent one of the few deposits
of this age in the world that yield anatomically preserved plant
fossils. The plants from this time period provide an essential
link between the well-known Carboniferous floras and younger
Mesozoic and Tertiary plants. Because many Pennsylvanian
plants are known from anatomically preserved specimens (i.e.,
coal ball floras), these antarctic fossils represent a rich source of
information that can be used to examine changes in anatomy
and morphology of taxa through time.

The material that is currently under investigation consists of
silicified plant remains collected on several antarctic field trips.
The material was included in the collections of the late James M.
Schopf and is currently deposited in the Orton Museum of The
Ohio State University. The initial phases of the research have
involved the organization and cataloging of the collection and
the identification of material suitable for further research.

A preliminary examination of the silicified material indicates
that the Permian and Triassic fossils are similar to the Pennsylva -
nian coal ball material in preservation of cellular details. A
variety of plant structures representing many of the major
groups of plants are present, including various types of fungi,
gymnospermous seeds with well-preserved gametophytes (fig-
ure 1), axes representing both underground and aerial parts of
Glossopteris and associated taxa, fern stems and petioles (figure
2), cycad axes (figure 3; Taylor, Smoot and Delevoryas in press),

and a number of problematic plant remains. In addition to the
exceptional quality of the preservation of these plants, the di-
versity of the flora is excellent and compares favorably with
compression floras of similar age.

Figure 3 is a transverse section through a portion of the stem
of a cycad from the Triassic of Fremouw Peak. A small amount of
secondary xylem (arrow) is present surrounding a large par-
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Figure 1. Section through gymnospermous seed with well-pre-
served cellular megagametophyte. 451 D 2 (B-1 1), x 21. Mount Au-
gusta locality, Permian.
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