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Fossil trees preserved in growth position in lavas of the
Kirkpatrick Basalt Group were discovered in the Mesa Range
area of northern Victoria Land during the 1981-1982 and
1982-1983 field seasons (Elliot et al. 1982, Antarctic Journal, this
issue). These lavas represent the extrusive phase of the Lower
Jurassic Ferrar Supergroup. Potassium/argon (K/Ar) dating of
the Ferrar rocks yields an average age of 179 ± 5 million years
(Kyle, Elliot, and Sutter 1981). The wood of the trees from the
Kirkpatrick Basalt provides an important record of structurally
preserved plant material and of paleoclimate in Antarctica dur-
ing the Early Jurassic.

Silicified wood is commonly associated with pillow lavas and
pahoehoe toes and was described briefly by Gair (1967). At
several localities trees are in growth position with roots within
the organic-rich tops of sedimentary interbeds (figure 1).
Trunks range from 0.5 to 1 meter in diameter and up to 4 meters
or more in height. Despite the inundation of the trees by hot
lava, charring appears to have been limited (block b of figure 1).
This is probably because of rapid cooling of lavas (perhaps due
to marshy ground) and insulation of the internal wood by the
outer parts of the trunks. In well-preserved wood, the cell wall
is composed largely of silica but may be defined by small quan-
tities of dark, carbonaceous material representing remnants of
the original wall. Scanning electron microscope observations
suggest that silica grew onto helical, fibrillar structures within
the cell wall (block d of figure 2). These structures were probably
formed by early fungal delignification, and consequent opening
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up, of the cell wall. Because of subsequent ordering of the silica
and oxidation of the organic material, it often appears that the
cell wall is replaced by silica. In rare cases, cells were filled
before cell walls were completely silicified and oxidation has left
silica casts of individual cells. These cell casts may be dissoci-
ated by weathering which produces a material resembling
sawdust. In some chalcedonic fossil wood (which may be greer
or orange) most areas are poorly preserved. Silica was no

Figure 1. Trees preserved in growth position. (a) Tree more than 4
meters high and 1 meter broad engulfed by a lava flow at Mount
Fazio (locality 82-4). (Photograph by D. H. Elliot.) (b) Part of a tree
about 2 meters high and 20 centimeters in diameter in a 31-meter
thick flow at Mount Fazio (locality 82-4). Note apparent charring. (c)
Tree stump 82 centimeters in diameter buried by pahoehoe toes at
the base of a 44-meter thick lava flow at Tobin Mesa (locality 82-3).
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Figure 2. Scanning electron microscope photographs of radial fracture surfaces through fossil wood. (a) Medullary rays at bottom and
Tracheids with bordered pits at top. Cross-field area is arrowed. Antarctic 81-4-W1, x 100. (b) Detail of bordered pits showing external view
(top) and view of internal casts of pits below. Antarctic 81-4-W1, x 1000. (c) Drawing from photograph showing detail of cupressoid cross-field
pitting, Antarctic 81-4-W2, x 920. (d) Helical structure within a cell wall, Antarctic 81-4-W2, x 1350.

completely confined by cell walls and mineralization was
disruptive.

Secondary mineralization in these silica-rich tholeiitic basalts
(52.5-57.5 percent silica) includes abundant coarsely crystalline
quartz and banded chalcedony, as well as minor calcite and an
abundance of zeolites. It is likely that silicification of the cell wall
in the fossil wood was a very early stage in this mineralization
because of partial decay and increase in porosity of the wall
(Jefferson 1981) and because of interaction between the organic
material and silicic acid (Leo and Barghoorn 1976). Filling of cell
lumina is likely to have occurred at a later stage.

All of the wood examined is coniferous and pycnoxylic (com-
posed of tracheids and medullary rays). In well-preserved wood
a number of small cells arranged circumferentially give an ap-
pearance of poorly defined growth rings (block a of figure 3).
These "rings" probably represent slowing of growth for a short
period of time, but files of large cells which cross the rings
indicate nearly continuous growth. All specimens with suffi-
ciently large, well-preserved areas show rings larger than 7.5
millimeters across, and the largest ring is more than 12 milli-
meters across. Since the slowing of growth is probably a re-
sponse to annual (or intra-annual) seasonal climatic fluctuation,

as is the case in modern trees, we can conclude that growth rates
were very rapid and comparable to those found in coniferous
trees from warm temperate climates. The well-defined banding
of chalcedonic wood (block b of figure 3) represents differential
silica deposition, both along these faint rings and along zones of
crushed cells. Tracheids are 30-45 micrometers in diameter.
Bordered pits on radial walls are usually uniseriate, but when
biseriate are contiguous and alternate (blocks a and b of figure
2). Medullary rays are uniseriate and up to 40 cells high (block c
of figure 3). The cross-field (where ray cells and tracheids cross)
bears 3 to 6 circular to oval pits with oblique pores ("cupressoid"
pits) (block c of figure 2). The wood can he compared, on the
basis of mixed "cupres sold "/"araucarioid" tracheid pitting and
"cupressoid" cross-field pitting, with the form genus Pro-
tocupressinoxylon (Eckhold 1922). Further study will be neces-
sary before a full formal description will be possible.

The Jurassic plant fossil record in Antarctica is confined to
leaf compression floras (lacking anatomical details) from Hope
Bay (Halle 1913), Carapace Nunatak (Plumstead 1962), and the
Orville Coast (Gee in preparation). The discovery in eastern
Antarctica of Early Jurassic structurally preserved wood sug-
gesting an earls' "mixed araucarioid/cupressoid" type is very

1983 REVIEW	 15



Op - 1 "i`t!'	a
.4:

ic4iI

1W
J11

Figure 3. Photomicrographs of fossil wood. (a) Transverse view of growth rings accentuated by color banding in chalcedony, Antarctic 82-3-45,
x 1. (b) Transverse view of very poorly defined ring boundary (arrowed); top of picture is toward the outside of the tree; Antarctic 81-4—W1, x
85. (C) Tangential longitudinal view showing uniseriate medullary rays, Antarctic 81-4—W1, x 170.

significant in biological terms and warrants further study. It is
also of considerable paleoclimatic interest. The poorly defined,
widely spaced growth rings indicate that temperatures and
moisture availability were conducive to growth for most of the
year. Such climatic conditions are found today only in warm-
temperature, subtropical, or tropical rain forests. The Early
Jurassic paleolatitude of northern Victoria Land was approx-
imately 600 S (Smith, Hurley, and Briden 1981). The presence of
large, almost continuously growing trees at these latitudes sup-
ports the evidence from the Permo-Triassic and Lower Crc-
tceous of Antarctica (Jefferson in press) and the Cretaceous of
Australia (Douglas and Williams 1982) for the extension of
warm, equable conditions into high southern latitudes during
the Mesozoic.

This work was supported by National Science Foundation
grant DPP 80-21401A02 to D. H. Elliot and C. Faure and by a
Harkness Fellowship of the Commonwealth Fund to T. H.
Jefferson.

References

Douglas, J. C., and G. E. Williams. 1982. Southern polar forests: The
early Cretaceous fossil floras of Victoria and their palaeoclimatic sig-
nificance. Palaeogeography, Palaeoclimatology, and Palaeoecology, 39,
171-185.

Elliot, D. H., M. A. Siders, C. Faure, and K. S. Taylor. 1982. The
Kirkpatrick Basalt, Mesa Range, northern Victoria Land. Antarctic
Journal of the U.S., 17(5), 19-20.

Elliot, D. H., C. Faure, T. M. Mensing, M. A. Siders, M. A. Haban, and

E. M. Cherry. 1983. Geological observations on the Kirkpatrick Basalt
in the Mesa Range region, northern Victoria Land. Antarctic Journal of
the U. S., 18(5).

Eckhold. 1922. Die Hoftupfel bei rezenten und fossilen Coniferen.
Jahrbuch der Kön igliche preussischen geologischen Landesanstalt u nd
Bergakademie, (Berlin), 42, 190.

Gair, H. S. 1967. The geology of the Upper Rennick Glacier to the coast,
North Victoria Land, Antarctica. New Zealand Journal of Geology and
Geophysics, 10, 309-344.

Gee, C. 1982(?). Personal communication.
Halle, T. C. 1913. The Mesozoic flora of Graham Land. Wissenschaftliche

Ergebennisse der Schwedischen Sudpolar-Expedition 1902-1903, (Stock-
holm), 3, 14.

Jefferson, T. H. 1981. Palaeobotanical contributions to the geology of
Alexander Island, Antarctica. Unpublished doctoral dissertation,
University of Cambridge, England.

Jefferson, T. H. In press. The palaeoclimatic significance of Mesozoic
Antarctic floras. In J . B. Jago, and R. L. Oliver (Eds.), Antarctic earth
sciences. Proceedings of the Fourth International Symposium on Ant-
arctic Earth Sciences, Adelaide, Australia, 1982.

Kyle, P. R., D. H. Elliot, and J . F. Sutter. 1981. Jurassic Ferrar Super-
group tholeiites from the Transantarctic Mountains and the initial
fragmentation of Gondwana. In M. Cresswell, and P. Vella (Eds.),
Gondwana V. Proceedings of the Fifth International Gondwana Sym-
posium, Wellington, New Zealand, 1980.

Leo, R. F., and E. S. Barghoorn. 1976. Silicification of wood. Botanical
Museum Leaflets, (Harvard University), 25, 1-47.

Plumstead, E. P. 1962. Fossil floras of Antarctica. Scientific Reports,
Trans-Antarctic Expedition, (London), 9, 154.

Smith, A. C., A. M. Hurley, and J . C. Briden. 1981. Paleocontinental
world maps. Cambridge: Cambridge University Press.

16	 AN1ARCTIC JOURNAL




