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The Institute of Polar Studies at The Ohio State
University has had a continuing program of geological
investigations in the Transantarctic Mountains since
the 1960-1961 field season, when the Devonian and
Permian succession of the Ohio Range was irst
studied in detail. Since then, field projects have been
concentrated in the Horlick Mountains, southern
Queen Maud Range, and the vicinity of the Queen
Alexandra Range. Work in the latter area by parties
led by Peter J . Barrett showed that the succession
there is the thickest and most complete Permian to
Jurassic sequence in the Transantarctic Mountains.
With this background, the objectives for the 1969-
1970 season had been principally the collection of
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Locality map of the central Transantarctic Mountains.

data for 1:250,000 reconnaissance geological maps
and the regional correlation of the Beacon rocks from
the Queen Alexandra Range to the Nilsen Plateau.
This plan required helicopter support and, therefore,
also offered an opportunity to examine a number of
other aspects of the geology such as the Cenozoic
glacial deposits, and to make paleontological collec-
tions. The search for fossil vertebrate material had
been given a stratigraphic marker in December 1967
by Peter Barrett's discovery of a labyrinthodont jaw
fragment at Graphite Peak (Barrett et al., 1968).

The scientific party ranged between 7 and 22 in
number as the season progressed. Eight geologists
from The Ohio State University carried out geolog-
ical and geophysical programs. A geophysicist from
Case Western Reserve University collected samples
for paleomagnetic studies during the first part of
the season. Four vertebrate paleontologists searched
for and collected tetrapod fossils. A paieobotanist
from the U. S. Geological Survey Coal Laboratory
at The Ohio State University collected fossil plants,
and two invertebrate paleontologists from Wichita
State University collected Jurassic conchostracans.
Three exchange scientists accompanied the expedi-
tion and also carried out geological studies: Izak
Rust from South Africa, Leon Lambrecht from
Belgium, and Josef Sekyra from Czechoslovakia.
Three microbiologists from the Jet Propulsion Lab-
oratory were also at the camp for a short time during
the first part of the season. The scientists were sup-
ported by 13 officers and men of the VXE-6 heli-
copter detachment, and 6 men from Antarctic Sup-
port Activities of the U. S. Navy.

The original plan called for two camps, each con-
sisting of four Jamesway huts, and each to be oc-
cupied successively for five weeks. The first camp
was to be near Coalsack Bluff and the second on
the McGregor Glacier. The first was to have been
occupied on November 5, but bad weather at Mc-
Murdo delayed the arrival from New Zealand of
essential equipment for the camp, and it was not
built and occupied until November 22. The three
UH-11) helicopters arrived in the late afternoon of
November 25 after being delayed briefly by bad
weather. The following day, one of the helicopters,
with three crewmen and two scientists on board,
broke a tail rotor shaft on liftoff; fortunately, there
were no injuries. However, the helicopter was no
longer airworthy, and it was decided for safety's sake
that the tail rotor shafts of the other two helicopters
should be sent to New Zealand for checking. As a re-
sult, operation of the remaining two helicopters was
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Formation

Kirkpatrick
Basalt

Prebble Fm.
Falla Fm.
Fremouw Fm.

Buckley Fm

Age

Jurassic	Ferrar
Group

Triassic

Beacon
Sequence

Description

Tholeiitic flows, rare sedimentary interbeds with conchostracans, holo-
stean fish. (Correlative Ferrar Dolerite sills with a cumulative thickness
of about 1000 m intrude the Beacon sequence.)

Disconformity
Laharic debris, pyroclastic breccia, tuff, and tuffaceous sandstone.
Volcanic sandstone, shale; tuff dominates upper part. Dicroidium.
Subarkose, volcanic sandstone, greenish-gray mudstone; Lystrosaurus
near base; logs, coal, Dicroidium near top.

Disconformity
Arkosic and volcanic sandstone, dark-gray shale, coal, Glossopteris.

delayed 10 days—until December 5. Even with this
late start, however, a significant amount of work was
accomplished. Fortunately, the demand for helicopter
time was eased by the existence of areas of geological
interest within motor-toboggan distance of the camp.
On December 18, a number of scientists, having com-
pleted their projects, left to return to McMurdo or
the United States.

Because of the heavy flying schedule during this
period, which greatly exceeded that originally sched-
uled, the helicopters became due for a maintenance
check on December 22. At that time, the tail rotors
had to be returned to New Zealand for balancing. On
December 23, it was decided that the camp planned
for the McGregor Glacier would not be occupied be-
cause, by that time, only half of the objectives for the
Coalsack Bluff camp had been achieved. The tail
rotors were back from New Zealand in late December,
and the helicopters were operational again on De-
cember 29; two parties which had been in the Miller
Range and at Plunket Point, respectively, to do de-
tailed work while the helicopters were down for main-
tenance, were then picked up. However, further mis-
fortune had overtaken the helicopters and one of
them had to be placed on a limited-operations basis.
Three geologists established a tent camp on the Dufek
Coast in mid-January and worked part of that area
by motor toboggan till late January. Work also pro-
gressed from the Coalsack camp as far as circum-
stances allowed, but more mechanical problems cut
operations even further. The remaining scientists re-
turned to McMurdo on January 29.

Despite the problems, which seriously curtailed
some of the scientific programs, there was the corn-

pensation of some significant discoveries which are
described in the following reports.

The invaluable support given by Task Force 43,
and in particular the U.S. Navy personnel at the
Coalsack camp, is gratefully acknowledged; the prob-
lems and frustrations must have been as trying for
them as they were for the scientists.

Geology of the Area Between the
Nimrod and Beardmore Glaciers

Since some of the area had been studied previously
(Barrett, 1969; Elliot, 1970; Lindsay, 1969), the
scientific program concentrated on specific geologic
problems. The general stratigraphy is set out
in the table. Information for completion of the
Mount Elizabeth and Buckley Island quadrangles,
at a scale of 1:250,000, was collected (the Mount
Rabot quadrangle has been published), and more
data were gathered for The Cloudmaker and Plun-
ket Point quadrangles. The pre-Devonian basement
rocks of the Miller Range consist of high-grade
gneisses and schists intruded by granitic stocks. These
rocks were mapped and sampled for geocnronological
studies by John D. Gunner. He also studied the
granites cropping out around the mouth of the
Beardmore Glacier and the late Precambriangray-
wacke .shale sequence in selected areas from there to
the Miller Range. The granitic rocks of both areas
were sampled for a regional geochemical study of the
Ordovician intrusions. Regional studies of the Per-
mian tillites by Donald A. Coates were hampered by

Post-Ordovician stratigraphy of the Beardmore Glacier area

Thick-
ness (m)

600-f

3-460+
160-530
Ca. 650

Ca. 750

130-220
60-140

125-395

0-330

Permian	 Fairchild Fm. Massive subarkose and arkose.
Mackellar Fm. Dark shale and fine-grained sandstone.
Pagoda Fm.	Tillite, sandstone, and shale.

Disconformity
Devonian

Ordovician-
-Precambrian

Alexandra Fm. Quartz arenite, sandstone.
Angular Unconformity

Basement metasedimentary complex intruded by granitic rocks.
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foul weather and logistic problems, but areas visited
provided significant information. For example, the
Pagoda tillite is locally absent at Buckley Island, al-
though grooves in the uppermost Devonian rocks
indicate the passage of ice over a probable topo-
graphic high. William J . Gealy extended Barrett's
(1969) observations on the Permian coal measures
and Triassic rocks to previously unexamined outcrops
around the head of the Beardmore Glacier and in the
Coalsack Bluff area. In both areas, significant
changes have had to be made to the earlier geologic
maps. Gealy also discovered a new tetrapod locality
northeast of Mount Marshall. Elliot collected fur-
ther data on the volcaniclastic Prebble Formation in
the southern Queen Alexandra Range, and on the
Jurassic tholeiitic basalts.

Important conchostracan and fish-bearing inter-
beds in the basalts were discovered at Storm Peak
and other localities. The conchostracan collections
are discussed by Paul Tasch in one of the following
articles. The holostean fish are being examined by
Bobb Schaeffer of the American Museum of Natural
History; these fish could prove to be very important
because of the scarcity of Jurassic fish in Southern
Hemisphere rocks. John Mercer examined the gla-
cial deposits of the Beardmore Glacier area and
found extensive areas of till, laid down by wet-based
glaciers on the Dominion Range, as well as evidence
for several higher ice levels of that glacier. Donald
N. Peterson sampled two complete sections of Juras-
sic basalts and also some Permian varved sediments
for paleomagnetic studies. A gravity survey was made
by Henry H. Brecher, and preliminary results sug-
gest some interesting regional trends near and par-
allel to the Ross Ice Shelf.

The already well known discoveries of tetrapod-
fossil deposits and their exploration by a group of
paleontologists led by E. H. Colbert of the Museum
of Northern Arizona are also described below.
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Paleolimnology of Some
Antarctic Nonmarine Deposits

PAUL TASCH

Department of Geology
Wichita State University

As part of the 1969-1970 helicopter-supported
field party in the central Transantarctic Mountains,
studies were conducted at Blizzard Heights, Storm
Peak, and Carapace Nunatak to obtain additional
data on the areal extent of Jurassic lacustrine beds
in the Queen Alexandra Range and southern Vic-
toria Land, as well as on biotas and paleolimnology.
In addition, microstratigraphic information was col-
lected to improve the Gondwana correlations of the
deposits.

Multiple stations were occupied at the same eleva-
tion to determine the lateral extent and continuity
of these lacustrine beds. At one locality, lacustrine
deposits extended for hundreds of meters, although
most deposits were less extensive. At a given station,
the lateral extent of the exposed rock would be no
more than a few meters, and this might characterize
other stations, too, along the same horizon. Never-
theless, extrapolation between and beyond stations
is possible. Such districts also seem to have charac-
terized portions of southern Victoria Land. Similarity
in fossil conchostracans (Jurassic lioestheriids) in
the Queen Alexandra Range and southern Victoria
Land would suggest a common gene pool and hence
the existence of many more lake districts between
and within these areas.*

The samples collected are now being processed,
and little more can be reported on the paleolimnology
at present, except for some preliminary observations
on a sample from Blizzard Heights (Tasch Station 1,
bed 6). Associated with the dominant lioestheriid
conchostracans was a Pale olimnadia-like type of
conchostracan that has previously been reported from
Mauger Nunatak (Tasch, 1969).

Numerous fish scales were found on the same bed-
ding plane as the conchostracans. Obviously, fish
inhabited the marginal areas of the lake or lake-pools
at this locality. Samples taken from the fishbed found
by David H. Elliot at Storm Peak—an interbed as-
sociated with the lower flow (Tasch Station 2, bed
4) —show that the fish represented there by whole or
partial body remains were contemporaneous with the
conchostracans. A fish predator-conchostracan prey

*The contemporaneity of such antarctic Jurassic lakes and
those found in equivalent deposits on other Gondwana con-
tinents is indicated (Tasch, in press; Tasch and Volkheimer,
in preparation).
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