LATE QUATERNARY HISTORY OF THE BUNGER HILLS, EAST ANTARCTICA
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Abstract: The Bunger Hills protrude from the inner continental shelf of East Antarctica and comprise a complex area
of deglaciated hills and marine inlets (101°E and 66°S). The ice sheet expanded northwestwards and submerged the
hills during the Last Glaciation. The limited glacial erosion, and thick glacial deposits in the northwestern part of the
hills suggests the last ice sheet did not extend far onto the continental shelf and was little thicker than the highest hills
(163 m). Glacial retreat was caused by rise of sea level which flooded the major inlets before 7.7 Ka. Sea level rise
caused relatively rapid collapse of the ice sheet margin without systematic retreat of the ice edge. Several ice-dammed
lakes, with eroded shore terraces, existed during the period of deglaciation. Raised beaches occur extensively in the
inlets up to 7.5 + 1 m above the modern wave and sea ice limits. Middle and late Holocene (post 5.6 Ka) uplift occurred
at 1.4 m/1000y. Beach morphology suggests wave action may have been more important during the middle Holocene
and that sea ice has increased in the late Holocene. The low altitudes of the beaches suggest a thin ice cover of >155
m and <400 m. Similar evidence from Vestfold Hills and Windmill Islands points to the margin of the East Antarctic
ice sheet having been thinner than postulated by Hollin (1962) and Hughes ez al. (1981). Within Bunger Hills two sets
of moraines occur marginal to the Edisto Ice Tongue and Apfels Glacier, the Older and Younger Edisto Moraines
dated to after 6.2 ka BP and the last few centuries. In the south the end moraine located at the junction of the ice sheet,

hills and perennial snow-wedge represents the Antarctic ice margin since at least 5.6 Ka.
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Introduction

The Bunger Hills (101°E, 66°10'S) form the most exten-
sive oasis in East Antarctica being 952 km? in area with 482
km?2 land (Wisniewski, 1983). The region consists of a
complex of islands and inlets on the inner shelf. In the
southeast the ice sheet abuts the hills but does not submerge
them. In the west the Apfels and Scott glaciers flow west-
wards and northwards onto and across the inner continental
shelf; the latter in a 700—1300 m-deep trough. The floating
Edisto Ice Tongue extends northeastwards before it grounds
on Thomas Island. The Shackleton Ice Shelf with Mill
Island ice dome (ca. 350 m) extends from the Scott to the
Remenchus glaciers in the north. The sea penetrates beneath
the Shackleton Ice Shelf from depths of 177 m to 1042 m on
the outer continental shelf to over 100 m within the Edisto
Channel and Kapakon Inlet (GEBCO 5.13,1981; Grigor’yev
and Yevteyev, 1966). The small Remenchus outlet glacier
bounds the area in the east (Fig. 1).

The hills form a line of summits 130—150 m high in the
south that deflect the ice flow to west and east. The hill
summits decline northwards and reflect a preglacial erosion
surface. The southern hills contain several fault-oriented
glacial lakes, the largest being Figurnoe extending to 137 m
bsl. The southern hills consist of gneiss, granite and
migmatite. Thomas Island, which also consists of migmatite,
and Charnockite Peninsula form the central part of the
region (Ravich and Solov’ev, 1966). The northern part
includes Geographers Island, the Mariner Islands and islands
that underpin the Shackleton Ice Shelf.

Last Glaciation Ice Expansion and Retreat
During the Last Glaciation the Antarctic ice sheet en-

gulfed most of the oasis. The ice flow was mainly from
southeast to northwest in the sector 275-335° with a mean
of 310-320°. Topography had little influence on the direc-
tion of regional ice flow which was the same on Thomas
Island and Charnockite Peninsula as in the southern hills.
The only variation was in the northeast where the Remenchus
Glacier expanded westwards (275°) over part of the Highjump
Archipelago. The Apfels and Scott glaciers did not expand
eastwards, and there is no evidence for northward expansion
of'ice towards the Shackleton Ice Shelf and outer continental
shelf (Fig. 2).

The ice flow pattern was determined from the distribution
of striae, roches moutonnées, orbicular granitoid,
charnockite, conglomerate and sandstone erratics through-
out the west-central part of the region. The charnockites
have been derived from Charnockite and Kashalot islands
and the eastern part of the oasis, but the granitoids and
sediments do not crop out within the area and have been
transported northwestward from sources beneath the ice
sheet.

The ice sheet covered the highest points in the southern
hills (163 m) and submerged the region. How far the ice
extended to the north, or how thick it was in the north and
northwest, is debatable. There is some circumstantial evi-
dence that suggests the ice only just covered the area during
the Last Glaciation and did not extend to the shelf edge.
Thick glacial drift occurs on the northwestern parts of
Thomas and Geographers islands and seems inconsistent
with the northward movement of thick erosive ice. The
topography appears to be only superficially modified by
glacial erosion which has accentuated the major lineaments
of the pre-glacial landscape. The highest summit of the
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