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E
xtensive geophysical surveys over and adjacent to the
Ross Sea Continental Shelf have revealed much informa-

tion about the structure of the extended crust in this area of
the volcanically active west antarctic rift system MR). The
areas of the rift underlying the Byrd Subglacial Basin are
much less well known. The late Cenozoic rift activity, charac-
terized by exposures of alkaline bimodal volcanic rocks along
the flanks of the WR (LeMasurier 1990), has been dated from
approximately 30 million years ago to the present. Geophysi-
cal data (Behrendt et al. 1991, in press) and ocean island
basalt chemistry (Hole and LeMasurier 1990; LeMasurier,
Behrendt, and Hole 1992) of the volcanic rocks suggest that a
large mantle plume head origin may have been responsible
for the late Cenozoic rift activity in the WR. The west antarc-
tic ice sheet (WAIS) flows through the Byrd Subglacial Basin
into the Ross Ice Shelf, and its regime is probably partially
controlled by rift tectonism, including active volcanism
(Blankenship et al. 1993) and rift shoulder mountain uplift.

The magnetic gradiometer survey by the research vessel
S.P. Lee in 1984 (Behrendt, Cooper, and Yuan 1987) and the
German antarctic north Victoria Land expedition-U.S. Geo-
logical Survey (GANOVEX-USGS) aeromagnetic survey during
the 1984-1985 field season, over the western Ross Sea Conti-
nental Shelf and adjacent rift shoulder (Bosum et al. 1989;
Behrendt et al. 1991), and a 1990-1991 (Damaske et al. 1992)
GANOVEX-USGS aeromagnetic survey over the northwest
Ross Ice Shelf, supplemented by aeromagnetic profiles from
Pederson et al. (1981), indicate numerous magnetic anom-
alies in the WR interpreted to be the result of late Cenozoic
magmatism by comparison to anomalies over the exposed
late Cenozoic volcanic rocks (LeMasurier and Thomson
1990). About 100 circular short wavelength [1-10-kilometers
(km)] 20- to more than 1,000-nanotesla (nT) positive anom-
alies are interpreted as evidence of submarine volcanoes con-
centrated along north-northwest trending zones associated
with magnetic lineations interpreted as "rift fabric" (Behrendt
et al. 1991). Marine seismic reflection profiles support the vol-
canic interpretation and provide additional evidence for a
Holocene age of one of the features.

During the 1988-1989 field season, GANOVEX-(JSGS col-
lected large offset seismic profiles (Tréhu, Behrendt, and
Fritsch in press) over the Ross Sea Continental Shelf; these
and other data (Cooper, Davey, and Cochrane 1987; Beau-
doin, ten Brink, and Stern 1992) have shown extended conti-
nental crust about 18 to 20 km thick. The Central Basin (Tréhu
et al. in press) is underplated by a "rift cushion" with a seis-
mic velocity of more than 7 km per second (km/sec) which is
interpreted as the source of associated positive magnetic and
gravitational anomalies. A regional positive Bouguer gravity
anomaly [0 to +50 milliGals (mGal) contrasted to -150 mGal
across the rift shoulder] stretches from the extended conti-
nental crust of the Ross Sea Continental Shelf (Behrendt et al.
1991) throughout the Ross embayment and Byrd Subglacial
Basin area. Behrendt et al. (1991) interpret this anomaly as
indicative that the Moho beneath the extended crust of the
Ross embayment-Byrd Subglacial Basin is probably closer to
a 20-km depth (probably coincident with the top of the
upwarped asthenosphere) than to the 30 km reported in earli-
er interpretations made from gravity data alone.

If the hypothesis for a mantle plume is correct, we would
expect extensive, late Cenozoic, rift-related volcanism in the
Byrd Subglacial Basin beneath the WAIS. The widely spaced
aeromagnetic profiles collected in the 1960s (Behrendt et al.
1991) and the combined aero magnetic/ radar ice-sounding
profiles with data collected during the 1978-1979 field season
(Jankowski, Drewry, and Behrendt 1983) over the Ross Ice
Shelf and Byrd Subglacial Basin and the ice streams draining
the WAIS indicate many short-wavelength, high-amplitude
(more than 100 nT) magnetic anomalies that were interpreted
as having as their sources volcanic rocks (late Cenozoic?) at
the base of the ice.

During the 1991-1992 and 1992-1993 field seasons, the
corridor aerogeophysics of the southeast Ross transect zone
(CASERTZ) program collected 50,000 km of radar ice sound-
ing, laser altimeter, aerogravity, and aeromagnetic profiles on
a 5-km orthogonal grid over an approximately square area
(roughly 330 km per side) centered approximately 82030'S
1170W. On the basis of these data, Blankenship et al. (1993)
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reported the presence of a subglacial active volcano, confirm-
ing that in at least one location in the WR the magnetic anom-
alies over the WAIS, and interpreted as volcanic in origin, over-
lie a volcanically active source area. The CASERTZ corridor,
when completed, will cross the WR, the sub-sea-level Byrd
Subglacial Basin and the WAIS, which flows through the WR.

The aeromagnetic data collected by CASERTZ during the
1991-1992 field season have been compiled into aeromagnet-
ic maps with a 5-nT-contour interval. The 1991-1992
CASERTZ aeromagnetic data, generally observed approxi-
mately 1 km above the ice and approximately 3 km above
bedrock, show 30-40 shallow-source anomalies with ampli-
tudes from a few hundred to more than 1,000 nT, similar to
those interpreted from the older aeromagnetic surveys over
the WR to be produced by subglacial volcanic rocks. These
anomalies are concentrated along north-south trends, which
we interpret as rift fabric similar in appearance to those over
the western Ross Sea Continental Shelf. The north-south
trend in the CASERTZ data is slightly different from that
expected on the basis of published maps of bedrock topogra-
phy, a finding that is indicative of the complexity of the WR.

Models fit to several typical anomalies in the CASERTZ
survey indicate high magnetizations in the present field direc-
tion, which would be expected for late Cenozoic volcanic
rocks. The results of the aeromagnetic surveys, which indicate
a substantial volume of volcanic rocks beneath the WAIS in
the Byrd Subglacial Basin, support a plume origin for the late
Cenozoic rifting in the WR.
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