
shale, coal, and petrified wood of Beacon Formation;
many dike rocks in Beacon Formation; and Ferrar do-
lerite and McMurdo volcanic rocks.

4. Search for Antarctic meteorites. A joint U.S.—Japan
search for meteorites was continued in this season on
the basis of the past experience in collecting meteorites
in Victoria Land. Four U.S. and three Japanese partic-
ipants revisited the bare icefield of the Allan Hills, 230
kilometers north of McMurdo Station. This time, new
search sites were established on the bare icefield in Dar-
win Glacier area in the following localities: Boomerang
Range, Warren Range, Finger Ridges, Butcher Ridge,
Upper Darwin Glacier, Darwin Mountains, Turnstile
Ridge, Westhaven Nunatak, Lonewolf Nunataks, and
Bates Nunataks. During this field season, a total of 310
individual specimens were collected, as shown in the ac-
companying table.

The above four research programs have been sup-
ported by the National Science Foundation (United

States), the Antarctic Division of the Department of Sci-
entific and Industrial Research (New Zealand), and the
National Institute of Polar Research (Japan).

Table 1. Preliminary tabulation of meteorite specimens
found during 1978-79 field season

Darwin
Glacier Allan Hills
Area	area	Total

Iron meteorites ............	10	1	11
Achondntes ...............	4	4
Chondntes (other than car-

bonaceous chrondntes)
	

34	256	290
Carbonaceous chondntes	 2	2
Possible meteorites........	 3	3

44	266	310

Glacial geology

Former extent of glacial ice in
Orville Coast region, Antarctic

Peninsula

PAUL CARRARA

U.S. Geological Survey
Denver, Colorado 80225

Field observations indicate that ice in the Orville Coast
region of the Antarctic Peninsula was formerly at least
450 meters thicker than at present.

Data collected by a field party during the austral sum-
mer of 1977-78 from the Behrendt, Hauberg, Merrick,
Sweeney, and Wilkins mountains and the Sky-Hi Nun-
ataks (see accompanying map) indicate the former pres-
ence of a large ice sheet that covered all mountain ranges
and nunataks and flowed directly into the area of the
present-day Ronne Ice Shelf. At present, the Orville
Coast region is occupied by a large icefield in which ice
flow is diverted around the various nunataks and ranges
into large valleys that serve as outlets for ice from the
interior. These few isolated nunataks and mountain
ranges represent less than 5 percent of the study area
and project less than 500 meters above the present ice
surface.

Evidence of a former large ice sheet consists of errat-
ics, polish, and striations found on every summit that
was visited by the field party. Most erratics are of pebble
or cobble size; few are of boulder size. The small size
may be attributable to the close spacing of joints and
intense frost shattering on the outcrops prior to incor-
poration into the glacier and transport. Polish and stria-
tions were noted by the field party on fine-grained rock
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types—slate, siltstone, sandstone, and dacite—but not on
the coarse-grained intrusive rocks abundant in this area.
These intrusive rocks appear to be so readily grussified
that polish or striations, if originally present, were
quickly destroyed.

Striation directions indicate that the Orville Coast re-
gion was formerly overridden by a broad regional ice
sheet that flowed southward over the Sweeney and
Hauberg mountains into the present-day Ronne Ice
Shelf region. To the east, in the vicinity of the Wilkins
Mountains, the regional flow was to the southeast
(S50°E) as the ice overtopped this range and flowed into
the present-day Ronne Ice Shelf region. Regional flow
in the Behrendt and Merrick mountains was to the
southwest (S35°W). Projecting back from these regional
flow directions indicates an ice sheet center approxi-
mately 75 kilometers north of the Sweeney Mountains,
near the present divide of the Antarctic Peninsula.

Elevation differences between bedrock sites contain-
ing evidence of former glaciation and the present ice
surface ranged up to 450 meters. Elevation differences
on approximately 100 nunataks were measured with a
pocket altimeter. As no unglaciated summit could be
found, these measurements represent only the height of
the investigated nunatak above the surrounding ice sur-
face. Furthermore, the maximum difference (450 me-
ters) that was observed (on Mount Neuner, elevation
1,421 meters, in the southern Behrendt Mountains) was
based on the presence of striations on the summit area,
hence, ice must have been much thicker over this region.
The observed elevation difference clearly represents a
minimum value of the former ice thickness.

The Orville Coast and adjoining Ronne Ice Shelf re-
gions may be similar in glacial history to the Ross Sea
region (Thomas and Bentley, 1978). Evidence from the
McMurdo Sound region indicates that the Ross Sea was

occupied on several occasions by a large ice sheet more
than 1,000 meters thick. The last recessional phase of
this ice sheet correlated closely with the rapid rise of sea
level at the end of the late Wisconsin (Denton, Arm-
strong, and Stuiver, 1971). This ice sheet is thought to
represent an expansion of the West Antarctic Ice Sheet
(Denton et al., 1975).

Observations on the Orville Coast indicate that the ice
was much thicker in the past, suggesting that, at a min-
imum, areas of the present-day Ronne Ice Shelf may
have been occupied by a large ice sheet similar to that
in the Ross Sea area. It is assumed that the collapse of
this postulated ice sheet in the Ronne Ice Shelf region
also may have taken place within the last 18,000 years.

The field party was placed in the field by LC-130 air-
craft by VXE-6 on 3 November 1977 and was evacuated
on 2 February 1978. The party consisted of seven ge-
ologists (leader P. D. Rowley, J . M. Boyles, P. Carrara,
K. S. Kellogg, T. S. Laudon, M. R. A. Thomson, and W.
R. Vennum) and four topographic engineers (topogra-
pher in charge E. G. Schirmacher, D. E. Reed, R. A.
Schumtzler, and H. L. Zohn).

This work has been supported by National Science
Foundation grant DPP 76-12557.
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Glacial geologic observations in
the Dufek Massif and Forrestal

Range, 1978-79

STEPHEN J . BOYER
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Reconnaissance studies were made of the glacial geo-
logic record in the northern Pensacola Mountains as part
of the 1978-79 U.S. Geological Survey work on the Du-
fek intrusion (Ford et al., 1979) (figure 1). Almost no
published information exists on the glacial history of this
part of Antarctica. A lengthy glacial record is particu-
larly well displayed in Davis Valley, an unusually large
ice-free valley at the east end of Dufek Massif. Evidence

was found in this study for (1) very old subpolar- or
temperate-type valley glaciation; (2) a former ice sheet
level as much as 400 in than today; (3) multiple
advance and retreat of local alpine ice since the last ma-
jor ice sheet advance; and (4) a complex glacial, glacio-
fluvial, and lacustrine history in Davis Valley. This rec-
ord is tentavely correlated with that of the much better
know McMurdo area (Denton et al., 1971) as shown in
table 1.

Former ice-marginal channels. Spur ridges at many lo-
calities (figure 2) descend steeply from summit plateaus
before leveling out in well-developed saddles and rising
again, about 200 in less, to form distinct knobs. Den-
ton et at. (1971) suggest that the East Antarctic Ice Sheet
must have been wet based in carving the present Wright
and Taylor Valleys during its initial advance more than
4 m.y. ago. The spur saddles may similarly be related to
earlier wet-based glaciation, and they accordingly are
tentatively inferred to be the remains of an ice-marginal
drainage system formed during an early stage of the
East Antarctic Ice Sheet.
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