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The origin of the moraines between Griffin Nunatak and
Brimstone Peak, southern Victoria Land

TERESA M. MENSING, GUNTER FAURE, MATTHEW C. PLACE, and DAVID B. REED, Byrd Polar Research Center and
Department of Geological Sciences, Ohio State University, Columbus, Ohio 43210

T
he valley between Griffin Nunatak (75 055'S 158°20'E) and
Brimstone Peak (75 048'S 158 033'E) is occupied by ice that

flows in a southeasterly direction into the Hollingsworth
Glacier and ultimately into the David Glacier. Figure 1 indi-
cates that all of the ice originates from the polar plateau, but
one component enters the valley via the gap between Griffin
Nunatak and the Outpost Nunataks (75 0 50'S 158012'E),
whereas a second component enters the valley directly from
the plateau. The boundary between these two ice masses is
marked by a series of supraglacial moraines whose location is
shown in figure 1.

During the 1992-1993 field season, the Crescent Moraine
(informal name), which starts at 75 051.97'S 158028.59'E and
extends to 75053.89S 158041.12'E, was investigated to deter-
mine its origin. For this purpose, a suite of
till samples was collected at 1-kilometer
(km) intervals along the Crescent Moraine
using the global positioning system to
establish the coordinates of each site, as
shown in figure 2. In addition, a suite of
ice samples was collected at 20-meter (m)
intervals along a surveyed line extending
across the moraine to determine the iso-
tope composition of oxygen in the ice.

The character of the ice under the
moraine was examined in a shallow
trench cut across the moraine to detect
the presence of sediment embedded in
the ice. Such sediment-rich ice occurs
under the Elephant Moraine (Faure and
Taylor 1985) and under the Reckling
Moraine (Faure et al. 1987) on the polar
plateau in this area. Only a few scattered
streaks of sediment were found in the ice
under the Crescent Moraine, however.

The pebbles and boulders that make
up the Crescent Moraine consist primari-
ly of basalt and dolerite derived from the
Kirkpatrick Basalt and the Ferrar Dolerite,
respectively. The increase of the abun-
dance of basalt pebbles from about 30
percent by number about 1 km from the
start of the Crescent Moraine to about 95
percent at its end, 6 km away, is illustrat-
ed in figure 3. The abundance of dolerite
clasts decreases in a complementary
manner.

The dominance of basalt and dolerite pebbles in the
Crescent Moraine is consistent with the fact that Griffin and
the Outpost nunataks, as well as Brimstone Peak, and several
other nunataks in the ice drainage basin of the David Glacier,
are composed of basalt flows of the Kirkpatrick Basalt. A pet-
rographic and geochemical study of basalt from Griffin
Nunatak and Brimstone Peak is in progress.

A large boulder of diamictite (Mawson Formation) is
located at 3.3 km from the start of the moraine. Sandstone
pebbles and boulders (Beacon Supergroup) occur only spo-
radically and constitute up to about 13 percent of the pebbles
at one site on the moraine.

Pebbles of granite and of high-grade metamorphic rocks
from the crystalline basement complex do not occur in the

Figure 1. Map showing the location of the Crescent Moraine (informal name) on the ice
between Griffin Nunatak and Brimstone Peak.
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Figure 2. David Reed and Gunter Faure determining the position of
a collecting site on the Crescent Moraine using a global positioning
system instrument.

Crescent Moraine, presumably because the basement rocks
under the ice are covered by the sedimentary rocks of the
Beacon Supergroup and by the overlying rocks of the Kirk-
patrick Basalt and the associated Mawson Formation.

100

Surveyed
line

0

-
\

S

• Basalt
0 Dolerite

\0

X Sandstone

/

/

x
/	I	X	 X

1	2	3	4	5	6	7
Distance in kilometers

Figure 3. Variation of the abundances of different kinds of pebbles
along the length of the Crescent Moraine.

The absence of pebbles of granitic and metamorphic
rocks in the much larger Elephant and Reckling moraines was
used by Faure et. al. (1993) to suggest that the sedimentary
rocks of the Beacon Supergroup cover the crystalline base-
ment rocks under the east antarctic ice sheet between the
Transantarctic Mountains of southern Victoria Land and the
central ice divide.
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