
The wood impressions, the occurrence of fossilized logs up
to 40 centimeters in diameter, and the presence of tree stumps
caught up in the flows (Barrett, Elliot, and Lindsay 1986), all
point to a climate suitable for the growth of vegetation. The
apparent growth rings in the wood have not been confirmed
microscopically (E.L. Taylor personal communication) and no
inferences can be drawn about the paleoclimate. On the other
hand, if the paleosols are in fact vertisols, then a strongly
seasonal climate with alternating wet and dry seasons is im-
plied.

The weathering profiles and paleosols are associated with
lacustrine interbeds and tuffs (Elliot, Bigham, and Jones in
press). They mark the longer intervals of time between lava
eruptions during which new drainage was established, shal-
low lakes formed in depressions on the lava plain, and weath-
ering proceeded to soil formation. The silicic ash shows that
the bimodal volcanism which is represented in the underlying
Prebble Formation (Larsen 1988) continued into Kirkpatrick
Basalt time. The bimodal volcanism is associated with Gond-
wanaland breakup (Elliot in press).

Fieldwork on which this report is based was supported by
National Science Foundation grant DPP 84-19529. Assistance
in the field was provided by D. Buchanan, T. Fleming, and D.
Larsen.
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During the austral summer of 1985-1986, we collected ap-
proximately 310 samples of fine-grained clastics from 24 mea-
sured sections in the Permian sequence of the central
Transantarctic Mountains (figure). Our fieldwork and our col-
laborative efforts with other sedimentologists from Ohio State
University and Vanderbilt University were summarized by
Krissek and Homer (1986). Our ultimate objective is to extract
provenance and paleoclimatic information from these fine-
grained sediments, using their mineral and chemical compo-
sitions and principles established by other workers (e.g., Grif-
fin, Windom, and Goldberg 1968; Keller 1970; Nesbitt and
Young 1982). Because the Permian sequence in the central
Transantarctic Mountains records the transition from a glacial
regime (Pagoda Formation), through subaqueous clastic de-
posits (Mackellar Formation), to fluvial sequences (Fairchild
Formation) with coals (Buckley Formation), such an exami-
nation promises to provide valuable insight into the timing
and nature of this paleoenvironmental change.

Krissek and Homer (1987) described the criteria used to iden-
tify samples that have experienced minimal post-depositional
alteration, and presented mineralogic data for 19 samples iden-
tified as least-altered." These samples are distributed both
stratigraphically and geographically throughout the study area,
and their compositions suggest that:
• Pagoda sediments throughout the study area were derived

from physically weathered source rocks;
• Mackellar sediments in the northern portion of the study

area were derived from a chemically weathered source, while
Mackellar sediments in the southern portion of the study
area continued to originate from a physically weathered
source; and

• Buckley sediments throughout the study area were derived
from chemically weathered sources.
An alternate indicator of weathering effects (the chemical

index of alteration, or CIA) can be calculated from the major
element geochemistry of fine-grained sediments (Nesbitt and
Young 1982), and our efforts during the past year have con-
centrated on using this approach to examine further the prove-
nance patterns outlined by the mineralogic data. The CIA is
proposed to be unaffected by post-depositional alteration (Nes-
bitt and Young 1982), and the lack of covariation between
vitrinite reflectance and CIA values in samples from the central
Transantarctic Mountains supports that interpretation.

To date, CIA values have been calculated for 27 samples;
these data are summarized in the table. A general increase in
the importance of chemically weathered sediments is recorded
by the upsection increase in average CIA values, supporting
the interpretation made earlier from mineralogic data. The in-
crease in CIA values is especially notable between the Mack-
ellar and the Fairchild formations, when sediment input
apparently shifted from a combination of physically and chem-
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Chemical index of alterationa
values for Permian samples from

the central Transantarctic Mountains

Number of	 Standard
Formation	Area	samples	Mean	deviation

Buckley	All	 9	79.1	5.8
Fairchild	All	 3	80.0	2.2
Mackellar	All	 13	74.0	3.3
Pagoda	All	 2	72.7	0.3

Buckley	North	 5	80.3	7.1
Central	3	76.8	3.0
South	 1	79.8

Mackellar	North	 3	76.6	2.1
Central	5	74.8	3.8
South	 5	71.6	1.2

a Nesbitt and Young 1982. (The chemical index of alteration (CIA) equals
[Al2031(Al 203 + CaO + Na20 + K20)] x 100, so that low values
indicate a predominance of physically weathered materials, while high
values indicate a predominance of chemically weathered materials.

removed), and are significantly larger than CIA values for the
Mackellar from the southern portion of the study area. This
pattern indicates that the northern and central parts of the
study area received chemically weathered material before the
southern part, and it supports the similar interpretation pre-
viously based on mineralogic data. CIA values within the Buck-
ley are relatively high and do not vary significantly across the
study area, indicating that chemically weathered source areas
were dominant during Buckley deposition, with only locally
important input of physically weathered detritus. This conclu-
sion also agrees with the interpretation of mineralogic data
from these samples.

The results of this study, combined with the results pre-
sented by Krissek and Homer (1987) indicate that the mineral
and chemical compositions of fine-grained sediments can pro-
vide valuable provenance information in the study of a dep-
ositional basin.

This project was funded by National Science Foundation
grant DPP 84-18354.
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Sequences of terrestrial sediments in Antarctica have proven
difficult to correlate and date accurately due to the generally
low recovery of microfossil assemblages. One of the principal
reasons that palynofloras have not been widely used in cor-
relating antarctic sediments is the assumption that excessive
thermal maturation has reduced the number of specimens
available for study, or badly degraded those remaining so that

diagnostic characters necessary in taxonomic distinctions are
impossible to resolve.

To date, Permian sediments in Antarctica have been dated
principally on the presence of Glossopteris remains (e.g., Bar-
rett, Elliot, and Lindsay 1986). In the absence of any animal
remains, more refined biostratigraphy is dependent upon the
use of palynological data. Previous studies (e.g., Kyle and
Schopf 1977) have commented on the effects of Jurassic vol-
canism on microfossils in underlying sediments. Despite a va-
riety of problems associated with thermal maturation and the
resultant effects, palynofloras can be recovered and thus offer
an opportunity for refined biostratigraphic correlation.

The existence of palynomorphs in the Buckley Formation
was reported by Tasch (1978) from Coalsack Bluff, Mount Sir-
ius, and Mount Picciotto in the central Transantarctic Moun-
tains, but taxonomic designations and illustrations were not
provided. Palynomorphs of Permian age have been recovered
from the Mount Glossopteris Formation and Queen Maud For-
mation by Kyle and Schopf (1982). The sediments were inter-
preted as Buckley-age equivalents based on other non-
palynological data. In addition, Kyle (1976, 1977) reported a
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