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Studies of antarctic fossil plants: An
association of ferns from the Triassic

of Fremouw Peak
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An interesting fossil fern assemblage occurs at the Fremouw
Peak locality near the Beardmore Glacier. The locality is within
the Upper Beacon Subgroup and is regarded as Triassic in age
(Barrett 1969). The plants occur in clasts of silicified peat and the
anatomical preservation can be excellent. One of the floral as-
semblages characteristic of the locality is a fern-cycad associa -
tion. Where the cycad Antarcticycas schopfii (Smoot, Taylor, and
Delevoryas 1985) occurs, the dominant component of the re-
maining rock matrix includes several small ferns. Five new taxa
of ferns have been delimited, and all appear to be members of
the Filicales, the dominant fern order today. The anatomy of
these Triassic fern stems is surprisingly modern in appearance,
and quite unlike the Paleozoic filicalean ferns which have been
described. This Triassic flora constitutes the first occurrence of
essentially modern ferns in the geological record.

The largest of the new antarctic fern stems measures 2.0-11.0
millimeters in diameter and has a strongly dorsi-ventral organi-
zation (figure 1). The stem possesses an endarch, ectophloic
siphonostele embedded in a bi-zoned cortex, and the pith may
be composed of thin or thick-walled parenchyma. Vascular
traces to the leaves are produced only on the upper surface of
the stem, as would be expected in a creeping rhizomatous plant.

Figure 1. Transverse section of creeping fern stem with four leaf
bases in attachment (at arrows) to the upper surface. (x 11.5)

Roots are produced from the outer surfaces of the stem and
petioler.

A second stem type is smaller (1.0-4.0 millimeters in diame-
ter) and produces widely spaced leaves (figure 2). The stem has
an endarch, ectophloic siphonostele with a homogeneous par-
enchymatous pith and cortex. The C-shaped bundles which
vascularize the leaves are produced at very wide intervals,
indicating a rhizomatous habit. Roots may be produced from all
surfaces of the stem.

The third stem is also small (1.0-4.0 millimeters in diameter)
and produces widely spaced leaves (figure 3). The stem in this
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Figure 2. Transverse section of a small ectophloic siphonostelic
stem with one leaf trace in the cortex. (x 16)
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Figure 3. Transverse section of a small amphiphloic siphonostelic
stem with a leaf trace departing from the stele (at arrows). The
central area of fibers is not preserved. (x 32)
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fern possesses a mesarch, amphiphloic siphonostele embedded
in a parenchymatous cortex. The pith is often scierified.

In these stems there is relatively little support tissue. Only the
vascular strand and thickened cells of the cortical or pith tissues
function to reinforce the plant. An upright growth habit would
be very unlikely for any of these ferns.

The co-occurrence and similar growth habit of these three
ferns is interesting and points to a similar habitat choice. The
lack of large air spaces or lacunae in the cortex suggests these
stems were not aquatic. The cycad Antarcticycas (which is associ-
ated with the ferns in the matrix) also appears to have a branch-
ing, probably subterranean stem like the extant cycad Zamia.
Considering the need for water during the gametophyte gener-
ation of these ferns, the most likely habitats would have been in
a forest understory, riparian, or a sheltered glen area.

This work was supported in part by National Science Founda-
tion grants DPP 86-11884 and BSR 8440399.
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As previously reported (Hammer et al. 1986), a diverse new
fauna of reptiles and amphibians was recovered from the upper
member of the Fremouw Formation in the deglaciated Gordon
Valley (figure) during the 1985-1986 austral summer. Gordon
Valley is located near Mount Falla in the Beardmore Glacier
region of the Transantarctic Mountains. Specimens from this
locality are under preparation and several new forms have now
been identified. In addition, a paleoecological analysis of the
lower Fremouw vertebrate community is in progress.

All previous collections of fossil vertebrates from the lower
Fremouw are considered biostratigraphically equivalent to the
Lystrosaurus zone of South Africa (Hammer and Cosgriff 1981;
Colbert 1982). It is apparent from its stratigraphic position that
the fauna from the Gordon Valley locality is younger than that of
the lower Fremouw. It also appears to share at least two genera
with the Cynognathus zone of South Africa. Included in the
collection from Gordon Valley is the right mandible of the
cynodont reptile, Cynognathus, and what appears to be a partial
maxilla of the large anomodont, Kannemeyeria. The Cynognathus
zone, which occurs directly above the Lystrosaurus zone, has
been renamed the Kannemeyeria assemblage zone by Keyser and

Upper Fremouw Formation vertebrate locality in the Gordon Valley.
(Photo taken by W.R. Hammer.)

Smith (1978), since specimens of the herbivorous dicynodont
Kannemeyeria are much more common than the carnivorous
Cynognathus. The Gordon Valley assemblage represents the first
non-Lystrosaurus zone terrestrial vertebrate fauna from the
Transantarctic Mountains.

At least two other synapsid reptiles occur, including a nearly
complete maxilla of a large gomphodont cynodont. Three tern-
nospondyl amphibians represent new species and probably
new genera. Included among the amphibian material is a well-
preserved mandible belonging to the family Benthosuchidae, a
family previously unreported from the Antarctic and notably
uncommon in Gondwana. Other amphibian taxa include a pos-
sible capitosaur and an extremely large temnospondyl of un-
determined affinity.

As the new material is prepared and described, specific com-
parisons with faunas of similar age from other Gondwana con-
tinents will be made. Since previous studies of antarctic verte-
brates have established close faunal affinities between Ant-
arctica, South Africa, and Australia, it will be of particular
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