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We report here findings of non-marine diatom species in four
samples of the Sirius Formation collected by us in 1978 from
Mount Feather.

Our preliminary analysis of one of these samples, done in
1979, revealed only a single specimen of the marine species
Coscinodiscus furcatus, a stratigraphic indicator for the Brunhes
(0 to 730,000 years ago, Mankinen and Dalrymple 1979) normal
polarity epoch (McCollum 1975) or late Brunhes (Schrader 1976,
figure 13). At the time, we were concerned that this single
specimen might represent contamination in the laboratory, and
we made an unsuccessful attempt to find the mode and source
of contamination. We, therefore, proposed additional field
sampling as an attempt to replicate the finding. Our interest in
the Sirius Formation was recently renewed when Webb et al.
(1984) reported marine diatoms from the Sirius Formation at a
number of sites, including Mount Feather, and inferred a
Pliocene age. This report confirms that our earlier discovery of
C. furcatus cannot be attributed to laboratory contamination. C.
fu rcatus has a younger range than suggested by Webb and his
co-workers for the Sirius Formation: however, Brunhes species
including Actinocyclus actinochilus are present in their samples
(Harwood personal communication). Webb et al. (1984) inferred
that marine microfossils, including diatoms, were transported
to high-altitude depositional sites in the Transantarctic Moun-
tains by ice moving from the Wilkes-Pensacola Basins (sub-
glacial basins in East Antarctica).

Non-marine diatoms have not been reported previously from
the Sirius Formation. The flora in our samples from Mount
Feather is very sparse (maximum of 12 specimens in one sam-
ple) (see table) so each sample required considerable time for
complete analysis. Eleven taxa were found in our samples. All
these species are found commonly in meltwater ponds and
lakes in the dry valley region and on the McMurdo Ice Shelf
(Kellogg et al. 1980; Kellogg and Kellogg, Antarctic Journal, this
issue). Preservation is moderately good to good, suggesting
minimal reworking and/or transport after deposition.

We are not yet prepared to suggest a mechanism for emplace-
ment of non-marine diatoms in the Sirius Formation, although a
number of possibilities exist. (1) Diatoms could be carried by
winds to locations as high and remote as Mount Feather (2,750
meters), but we doubt that wind transport of diatoms is respon-
sible for our specimens because we carefully sampled from
below the surface of the outcrop and because the Sirius Forma-
tion is semilithified. (2) Another possibility is that non-marine
diatoms were introduced during retreat of an overriding ice
sheet, such as that proposed by Webb et al. (1984) for transport
of diatoms from the Wilkes-Pensacola Basins. As its surface
lowered, melt ponds and marginal lakes might have formed
where the ice margin came in contact with the sides of nunataks
and mountains. Again, the semilithified nature of the Sirius
Formation would seem to preclude this mechanism, unless the

Non-marine diatoms from the Sirius Formation (SF) at Mount
Feather

Taxa
	 SF-1 SF-2 SF-3 SF-5

Cyclotella comta	 1	1	2	2
Cyclotella glomerata	 _a	-	-	3?b

Cyclotella stelligera
Eunotia sp.?

Melosira distansc	 2?	5? -	5?
Melosira italica	 -	1	-	1
Melosira italica v. subarctica
Nitzschia westii	 -	1? -	-

Stauroneis anceps
Tabellaria quadriseptata
Tropidoneis sp.?

Totals
	 4	10	6	12

a '" denotes no species found in sample.
b Cyclotella glomerata could not be distinguished unquestionably from C.

stelligera in specimens where the central portion of the valve has been
subjected to severe dissolution as in this case.
Identification of Melosira distans is tentative because positive identifica-
tion is possible only if specimens are observed in girdle view, but this
species tends to lie on the microscope slide in valve view.

sediments were quite soft and porous at the time. (3) A third
possibility is that ice coming from Wilkes-Pensacola Basin trav-
eled across a number of different landscapes, including lakes
and melt ponds. The problem with this interpretation, which
would seem to explain the large intersample variability in mi-
crofossils in the Sirius Formation is that preservation of the non-
marine diatoms is quite good suggesting minimal transport and
reworking. Resolution of this problem must await further analy-
sis of the deposit at Mount Feather and other Sirius Formation
localities.

Although sponge spicules were observed in sample SF-1, no
other marine microfossils were encountered in our samples. Yet
Webb et al. (1984) reported silicoflagellates and a diverse flora of
Pliocene diatoms in their sample from Mount Feather. This
observation suggests that there is considerable variability in the
Sirius Formation, from location to location, and even within a
single outcrop. It is even possible that different outcrops of the
Sirius Formation represent transport and deposition by ice
sheets at a number of different times.

We thank P.N. Webb and D.M. Harwood for a preprint of
their paper and discussions which stimulated us to continue
our interest in the Sirius Formation. This work was supported
by National Science Foundation grant DPI' 80-20000.
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In conjunction with the drilling project in eastern Taylor
Valley under the joint direction of Donald Elston of the U.S.
Geological Survey and Paul Robinson of the New Zealand Geo-
logical Survey, we made diatom analyses of ice-cemented sedi-
ments from cores drilled during the 1982-1983 field season.
These analyses provide micropaleontologic age support for in-
terpretation of paleomagnetic results, as well as information on
the depositional environments represented by these sedi-
ments. Analyses of additional cores drilled in 1983-1984 will be
completed this summer.

We analyzed 20 samples from five of the six cores drilled in
1982-1983, but gave priority (12 samples) to ETV-3, a 58.5-
meter core from a depression just east of the crest of Coral Ridge
(approximately 1.5 kilometers west of Explorers Cove) (see fig-
ure). Additional effort was concentrated on analyses of the
upper portions of ETV-5 and ETV-6, collected from sites lo-
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cated within 50 meters of DVDP-11. Our purpose here was to
evaluate the reversed magnetic polarity reported from about 2
to 4 meters in DVDP-11 (Elston and Bressler 1981; Elston,
Robinson, and Bressler 1981; Purucker, Elston, and Bressler
1981).

Our findings may be summarized for all the ETV samples
analyzed as follows: (1) Non-marine species predominate in all
samples (table 1). (2) Fragments of marine species are present in
most samples. (3) Non-marine specimens are in a much better
state of preservation than the marine specimens. (4) Some ma-
rine species with known stratigraphic ranges are present; ages
represented include Miocene, Pliocene, and Quaternary (sam-
ples with Brunhes indicators are listed in table 2).

We conclude that considerable reworking was involved in the
deposition of all unconsolidated deposits penetrated by the ETV

drill cores. This conclusion is based on the facts that (1) marine
specimens are highly fragmented, and (2) marine indicator
species present represent mixed ages in the Miocene to Recent.
The most recent reworking can be no older than Brunhes in age
(0-730,000 years ' old, Mankinen and Dalrymple 1979) because
all samples containing older stratigraphic indicators also con-
tain species with ranges restricted to the Brunhes.

The better preserved non-marine diatom species provide the
key to understanding depositional environments represented
in the ETV drill cores. Non-marine diatoms present (table 1) are
commonly found living today in lakes and small melt ponds in
the dry valleys and on the McMurdo Ice Shelf (Kellogg and
Kellogg, Antarctic Journal, this issue) and were found in late
Quaternary-perched deltas in Taylor Valley, which formed
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Map of eastern Taylor Valley showing locations of eastern Taylor Valley (ETV) and Dry Valley Drilling Project (DvDP) cores mentioned In text. ("km"
denotes kilometer.)
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