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Pliocene and older marine diatoms and a variety of pre-
Pliocene microfossils occur in samples of the Sirius Formation,
collected more than 2,500 meters above sea level in the Trans-
antarctic Mountains (figure). These occurrences record one or
more phases of deglaciation of marine-based portions of the east
antarctic ice sheet, marine invasion of the Wilkes and other
subglacial basins, and final re-establishment of the east ant-
arctic ice sheet sometime in the last 3 million years. Marine
sediments rich in diatom and other microfossil remains, deposi-
ted during marine invasions of intracratonic basins, were strip-
ped from basin floors and transported by the east antarctic ice
sheet over the summits of the Transantarctic Mountains in the
late Pliocene or Pleistocene (Webb et al. in press).

John Mercer (1972, 1978, 1983) proposed the name Sirius
Formation for the compacted strata that disconformably overlie
pre-Tertiary rocks and designated the outcrops on Mount Sirius
near the Beardmore Glacier as the type strata. Mayewski (1972,
1975) recognized and mapped the Sirius Formation at many
localities in the central and southern Transantarctic Mountains.
He suggested that the Sirius Formation was deposited by a
major advance of an enlarged east antarctic ice sheet that over-
rode the Transantarctic Mountains in the late Neogene.

A preliminary examination of 15 Sirius Formation samples
from the Reedy and Beardmore Glacier areas and from Mount
Feather (figure 1) yielded diverse assemblages of diatoms, for-
aminifera, radiolaria, silicoflagellates, calcareous nan-
noplankton, ostracodes, sponge spicules, and pollen. The di-
atom assemblages contain elements of late Pliocene, late
Miocene, late Oligocene, and Eocene ages (Harwood, Antarctic
Journal, this issue). The foraminiferal assemblages contain ele-
ments of Cretaceous, Paleocene, and Eocene ages. Because the
glacigene Sirius Formation must be younger than the youngest
reworked marine fossils, deposition must have occurred during
the late Pliocene or Pleistocene.

Three samples from the Reedy Glacier area contain abundant
microfossil remains. The assemblages are the southernmost
Cenozoic faunas and floras yet documented. The youngest
marine diatoms include members of the Coscinodiscus vulnificus
through Nitzschia interfrigidaria/Coscinodiscus vulnificus zones of
Ciesieski (1983). These zones range from 3.1 to 2.2 million
years. A single sample from the Quartz Hills, Lower Reedy
Glacier, contains well preserved recycled lower Pliocene-upper-

most Miocene diatoms including Tha/assiosira torokina which
ranges from 6.6 to 4.2 million years according to Ciesielski
(1983).

Two samples from the Beardmore Glacier region contain for-
aminifera, diatoms, radiolaria, silicoflagellates, and sponge
spicules. The occurrence of Thalassiosira oestupii in a sample
from Plunket Point, near the head of the Beardmore Glacier,
suggests a Pliocene age for the youngest marine component of
this deposit. A sample from the type section at Mount Sirius
contains a very rich diatom flora of the upper Oligocene Rocella
ge/ida Zone of Gombos and Ciesielski (1983).

A sample from Mount Feather in southern Victoria Land
contains Eocene foraminifera and a diverse assemblage of
Pliocene diatoms, including Coscinodiscus len tiginosus f. obovatus
suggesting a mid-late Pliocene age for the marine component of
this sample.

The late Pliocene diatom flora present in the Sirius Formation
samples places a maximum age of 3 million years or less on
deposition of this glacial till. The Sirius Formation could have
been deposited in one of three ways. (1) It could be an in situ
marine tillite deposited when portions of the Transantarctic
Mountains were below sea level. This implies an extremely
rapid uplift rate of 1,000 meters per million years for the past 3
million years. Because there is no substantiating field evidence
of such major tectonic activity today and no substantial vertical
separation between Pliocene deposits in the dry valleys and the
Ross Sea, this mode of depositional origin is not supported. (2)
Pliocene and older marine deposits from the Ross Sea basins
may have been incorporated into the base of a greatly thickened
and expanded west antarctic ice sheet and carried westward
toward the crest of the Transantarctic Mountains. We reject this
model, because such an ice-flow direction is in opposition to the
easterly flow of the larger east antarctic ice sheet into the Ross
embayment. (3) Marine sediments may have been carried by ice
from the Wilkes and Pensacola basins which lie adjacent to the
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inland flanks of the Transantarctic Mountains. We favor this
derivation.

Today, the floors of the Wilkes and Pensacola basins are be-
tween 500 and 700 meters below sea level with some large areas
1,000 meters below sea level. In the Cretaceous and early Pal-
eogene part of this area of East Antarctica was contiguous with
or adjacent to the sedimentary basins of southern Australia.

The occurrence of warm temperate Eocene foraminifera as far
south as present latitude 86°S lends support to the views ex-
pressed by Webb (in press) that this time interval witnessed
major southern incursions of warm temperate waters during
one or more phases of open marine sedimentation and wide-
spread transgression across Antarctica. The presence of Eocene
planktic marine diatoms and calcareous nannoplankton lend
additional credence to the existence of large marine basins at
this time. The location of assemblages midway between the
southern Atlantic and southern Indian and Pacific Oceans also
strengthens the argument for transantarctic marine seaways
(Webb 1979).

Diatom assemblages from the Sirius Formation are domi-
nated by diverse late Eocene, late Oligocene, late Miocene and
Pliocene planktic marine taxa identical to those of the circum-
antarctic diatom province. The high abundance of diatoms indi-
cates fertile open marine conditions during these times. The
absence of freshwater diatoms suggests either that little fresh
water was entering the marine environment from melting ice
and terrestrial runoff or that the circulation system was effective
and adequate. As the Pliocene southern ocean diatom floras
were homogenized by the circumantarctic current they offer no
clues to the provenance of the Sirius Formation. At present it
cannot be determined whether Transantarctic Strait(s) or a local
seaway in the George V Coast and/or Ross Sea embayment were
responsible for the presence of ciruculating marine waters.

Intracratonic basins would have remained open until sea tem-
peratures were low enough for cold ice to be present at sea level,
allowing ice shelves and grounded ice to form and expand. If
temperatures and/or sea level rose these basins would again
become ice-free. Evidence from beyond the antarctic continen-
tal area provides support for such a senario. For example, sig-
nificant data for an early Pliocene warming (Ciesielski and
Weaver 1974) and sea level rise (Vail and Hardenbol 1979) exists
and supports our argument for largely ice-free Wilkes and Pen-
sacola basins. The individual reworked assemblages in the Sir-
ius Formation record discrete periods of marine sedimentation
in these basins (Harwood, Antarctic journal, this issue). During
those time intervals of the Cenozoic not represented in the
reworked assemblages, i.e., the early, middle, and early late
Miocene and most of the early Oligocene (Harwood, Antarctic
Journal, this issue, figure 1), the basins were either ice-filled or
above sea level due to regression.

We contend that the Sirius Formation microfloras reflect
Cenozoic marine sedimentation on the east antarctic craton and
major variability in the Pliocene-Pleistocene history of part of
the east antarctic ice sheet. Furthermore, because the ice of the

inland basins interacted with the southern and world oceans,
the variation in the volume of this ice contributed to the late
Neogene eustatic fluctuations documented by Vail and Harden-
bol (1979). Until now, these fluctuations have been attributed to
the west antarctic and Northern Hemisphere ice sheets.
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