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Abstract: A new aeromagnetic anomaly map of the Weddell Sea sector of West Antarctica is presented. Between
1973 and 1987 the British Antarctic Survey (BAS) conducted 8 reconnaissance aeromagnetic surveys covering an
area which includes the Antarctic Peninsula, Ronne Ice Shelf, Ellsworth Land and the area between the Ellsworth,
Whitmore and Thiel mountains. Over 114,000 line-km of data have been acquired. The profile data were filtered
heavily to produce the new map, which is thus restricted to showing only the major regional anomalies which reflect
gross crustal structure rather than local shallow sources. The dominant feature of the map is the Pacific Margin
Anomaly (PMA) which extends without a break along the Pacific margin of the Antarctic Peninsula and Ellsworth
Land. The PMA is restricted to the oceanward half of the exposed Mesozoic-Cenozoic magmatic arc and is related
to a linear mafic-intermediate batholith complex. A distinctive region of high amplitude anomalies surrounds Haag
Nunataks and suggests that the Precambrian rocks exposed there extend beneath parts of the Ellsworth Mountains and
Ronne Ice Shelf. The remainder of Ronne Ice Shelf is characterised by long wavelength anomalies representing
sources beneath a deep sedimentary basin. In contrast, Berkner Island has a large positive anomaly interpreted as
shallower magnetic basement. Quiet magnetic conditions characterise the Ellsworth-Whitmore-Thiel mountains area
in the southern part of the map with local anomalies caused by plutons associated with continental fragmentation.

NEW AEROMAGNETIC MAP OF WEST ANTARCTICA (WEDDELL SEA SECTOR):
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Introduction

Between 1973 and 1987 the British Antarctic Survey
(BAS) conducted eight reconnaissance aeromagnetic sur-
veys in West Antarctica (Fig. 1), including two which were
completed with United States logistical support during a
joint BAS-United States Antarctic Research Program
(USARP) project (Dalziel and Pankhurst, 1987). The first
four seasons up to 1980, were concentrated on the Antarctic
Peninsula (Renner ef al., 1985). Since 1980, activity has
been concentrated farther south. Data were collected over
the Ronne Ice Shelfin 1983 (Herrod and Garrett, 1986) and
around the Ellsworth and Thiel mountains during 1984
(Garrett et al., 1987, Garrett et al., 1988). The survey of the
Antarctic Peninsula was extended southwards over southern
Palmer Land and Ellsworth Land during 1986 (Jones and
Maslanyj, 1991). During the final survey in 1987 Ellsworth
Land, the Ellsworth Mountains and Bryan Coast were covered
(Maslanyj and Storey, 1990). To mark completion of the
two-decade reconnaissance phase of the programme, 114,000
line-km of data covering an area of 1,980,000 km? have been
compiled and published as part of the BAS GEOMAP series
(Maslanyj et al., 1991). This paper introduces the more
important points arising from the map and its accompanying
text (Maslanyj et al., 1991).

The new aeromagnetic map (Fig. 2; Maslanyj etal., 1991)
represents a substantial advance in the geophysical database
that will improve our understanding of the crustal structure
of West Antarctica. We recognize the limited resolution of
the surveys and identify four geological objectives in
compiling the map.

a)To provide a picture of major structures of the Pacific
margin plutonic complex of the magmatic arc.

b)To map the structure and extent of metamorphic rocks
exposed at Haag Nunataks.

c)To map the distribution of igneous centres related to
fragmentation of Gondwana.

d)To reveal aspects of the basin beneath the Ronne Ice
Shelf.
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Fig. 1. Location map of Weddell Sea sector of West Antarctica.
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Fig. 2. Aeromagnetic anomaly map. Contour interval 100 nT, positive anomalies are shaded. Major anomalous areas:
1) Pacific Margin Anomaly (PMA); 2) east coast anomalies; 3) Haag Nunataks anomalies; 4) Berkner Island. Quiet
areas: 5) Larsen Ice Shelf; 6) Alexander Island; 7) Ronne Ice Shelf; 8) Ellsworth Mountains and environs. Bold lines
indicate positions of profiles modelled in Fig. 3 (Modified from Maslanyj ef al., 1991).

556 A.C.JOHNSON and A. M. SMITH






















