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The sedimentology of the Darwin Tillite was
studied during a visit to the Darwin Mountains of
southern Victoria Land in December 1967. The
examination of exposures there is critical to our un-
derstanding of the Late Paleozoic glaciation of Ant-
arctica because the rocks are the northernmost ones
known to crop out in the Ross Sea sector, with the
exception of thin diamictite of the dry-valley region
(Pinet et al., 1967). The purpose of the work was to
determine the facies of the glacial rocks, as well as
the direction of glacial transport.

The stratigraphy of the Darwin Tillite and its re-
lationships to adjoining rocks are shown in the figure.
As noted by Haskell et al. (1965), the Darwin Tillite
unconformably overlies the Devonian(?) Hatherton
Sandstone. The relationship is well exposed on Colos-
seum Ridge near 79°45'S. 156°30'E., where gray
sandstone containing abundant slump structures over-
lies quartz sandstone which weathers to a light brown
color. As in other areas, angularity at the contact is
not observable. The top of the Darwin Tillite is
sharply truncated by an erosional unconformity on
which rests the basal quartz sandstone and conglom-
erate of the Misthound Coal Measures. Fossils were
not observed in these units during the present study,
with the exception of trace fossils in the Upper Mem-
ber of the Hatherton Sandstone. Haskell et al. (1965)
reported Gangamopteris and other plant remains
from the Misthound and assigned the unit a Permian
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age on the basis of regional correlations. They con-
sidered the Darwin to be Carboniferous–Early Per-
mian in age, which is probably as close an estimate
as is possible at present in view of the scarcity of
fossils.

The Darwin Tillite comprises slightly more than
60 m of poorly sorted, pebbly, sandy mudstone or
diamictite; lenticular medium-grained sandstone
bodies; and thin interbeds of siltstone and shale. Four
units of diamictite occur: a varicolored lower one,
5 m thick; two very sandy ones, both 8 m thick in the
central portion of the section; and a fourth which
marks the top of the Darwin. The uppermost diamic-
tite is medium-gray, nonstratified, pebbly mudstone,
17 m thick, containing rare interbeds of sandstone
and one pebbly shale unit. Whereas this diamictite
has the appearance of typical Late Paleozoic tillites
seen elsewhere in Antarctica, the lower diamictites
are atypical in that generally they contain more sand
and display evidence of soft-sediment deformation.
Throughout the lower diamictites are scattered bulb-
ous masses and blocks of well-sorted sandstone, some
apparently in-place but others probably allochthonous
in that they are canted at all angles to nearby strati-
fication. The bulbous masses are interpreted as load-
casts of sand which sank into the diamicton sub-
strate, causing a sizable portion of sediment to be-
come unstable and move in response to gravity, as
does a mudflow. Tabular sandstone bodies, which
could not flow like the diamicton envelope, ruptured
into blocks and were moved along by the diamicton.

The youngest diamictite, on the other hand, may
have been deposited as till beneath a glacier. This
unit contains striated clasts up to 40 cm in maximum
dimension; the largest clast observed measured 1.4 m.
Striae on the clasts are randomly oriented. The peb-
bly shale near the top of the unit is highly fissile,
poorly laminated, and dark gray. It contains sparsely
scattered, subrounded to well-rounded, up to pebble-
size clasts, most of which are of sedimentary origin.
This shale must have formed in a subaqueous envi-
ronment because of its high degree of sorting; the
presence of isolated clasts suggests that a rafting
material was involved—probably ice, in view of the
associated diamictite. Whether the underlying dia-
mictite formed underwater cannot yet be determined,
but the older diamictites are interpreted as having
formed underwater because the substrata appear to
have been wet when the load-casts formed. The few
sandstone and shale interbeds also appear to have
originated in a subaqueous environment. Because of
the lack of fossils, it cannot be determined at this
time whether the water was saline, brackish, or fresh.

In two clast counts involving a total of 82 clasts
in the upper diamictite, granite constituted the most
abundant rock type (50 percent). Only 5 percent of

the clasts were of other igneous and metamorphic
types, and the remaining 45 percent were of various
sedimentary types, including quartz-sandstone similar
to the Hatherton Sandstone. A count of clasts in the
basal lag gravel of the overlying Misthound Coal
Measures gave a similar result, except that granite
made up only 20 percent. On the basis of this infor-
mation, the provenance of the Darwin Tillite is con-
sidered to have been a mixed igneous and sedimentary
terrane

'
probably containing granite similar to the

Mount Rich Granite of the nearby Brown Hills (Has-
kell et al., 1965) and some Hatherton Sandstone.

A total of 25 indicators of transport direction were
measured, including 21 sets of asymmetric ripple
marks, 2 sets of parting lineation, and 2 asymmetric
slump folds. These data yield a resultant vector di-
rection of S.25°E. and vector magnitude of 80.4
percent. This determination is in agreement with
that of Haskell and others (1965) that the direction
of transport for the Misthound Coal Measures was
toward the east. Striated floors and boulder pave-
ments were not observed, so it is not possible to sub-
stantiate that ice moved in the same direction as
paleocurrents. However, a diamictite fabric meas-
ured on 32 clasts larger than 2 cm in diameter gave
a vector resultant oriented S.71°E.–N.71 0 W. with a
magnitude of 65.6 percent.

The Darwin Tillite was probably deposited in a
subaqueous basin that stretched southward to in-
clude portions of the Queen Maud Mountains and
perhaps the Horlick Mountains. The original ex-
tent of the unit cannot now be determined because
deposition was evidently soon followed by erosion,
which removed much of the glacial sediment. Some
erosion was probably associated with the retreat of
the glaciers which laid down the diamictite, as fluvial-
glacial deposits are common in the Queen Maud
Mountains. The extent of the basin to the east and
west is not known either, but it is speculated that the
source area at the north end of the basin lay not far
from the Darwin Mountains because of the common
large granite clasts found intact in the Darwin Tillite.
Perhaps much of northern Victoria Land, where Late
Paleozoic glacial rocks seem to be absent, was a high
region which nurtured glacial ice.
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