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Abstract: A preliminary aeromagnetic anomaly map of the Weddell Province of Antarctica is presented. The map
is a compilation of British and Soviet reconnaissance surveys and represents the first stage of a unified geophysical
database for this geologically complex region of Antarctica. The two data sets have been merged and smoothed, hence
anomalies on the map represent large-scale crustal features. The Pacific Margin Anomaly (PMA) extends along the
Antarctic Peninsula and Ellsworth Land as far as Thurston Island and reflects a linear mafic-intermediate batholith.
High frequency anomalies around Haag Nunataks are associated with exposed Precambrian basement, which may
also lie beneath parts of the Ronne Ice Shelf. Low magnetic gradients over the Weddell Sea Embayment and Ronne
Ice Shelf imply a magnetic basement beneath a thick sedimentary cover. The E-W trending Orion Anomaly may
represent the Continent-Ocean boundary in this area. The eastern part of the map is dominated by the arcuate Explora
Anomaly (EA), which runs parallel to the coasts of Dronning Maud Land and Coats Land and is associated with the
volcanic Explora Wedge. The large positive anomaly over Berkner Island is interpreted as a Precambrian basement
high. An area of positive anomalies over the Shackleton Range reflects the underlying Precambrian East Antarctic
craton, exposures of which correlate with some of the anomalies in Coats Land and Dronning Maud Land. Shorter
wavelength anomalies seen, for example, in Dronning Maud Land and the Ellsworth-Whitmore-Thiel mountains area,

result from Middle Jurassic intrusives related to the breakup of Gondwanaland.
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Introduction

West Antarctica is a complex tectonic region where rock
exposure isseverely limited by ice cover (Fig. 1). Geophysical
techniques are slowly helping us to determine the sub-ice
geological structure and tectonic history. In such a complex
tectonic province as West Antarctica, it is vital to consider
all the evidence from magnetic, gravity, seismic,
palacomagnetic, geological and other studies before at-
tempting to explain the crustal evolution of the area. The
structure of the Weddell Province is a critical factor in
understanding the tectonic evolution of West Antarctica.
Some palacomagnetic evidence (for example Grunow et al.,
1991) implies substantial movement and rotation of the
Ellsworth Mountains, whereas aeromagnetic interpretations
(Maslanyj et al., 1991) contradict this by suggesting that the
Ronne Ice Shelf is underlain by Precambrian basement.
Aeromagnetic (LaBrecque et al., 1986) and airborne and
satellite gravity data (Bell ef al., 1990) also suggest that the
Orion Anomaly, along the southern margin of the Weddell
Sea marks the continent-ocean boundary, thus further con-
straining the movement of the Ellsworth-Whitmore moun-
tains crustal block (Storey, 1991).

Aerogeophysical surveys have been carried out in this
region by a number of countries including Britain and the
USSR; and in collaborative projects such as British-United
States (Dalziel and Pankhurst, 1987) and United States-
Argentina-Chile (USAC; LaBrecque, 1986) surveys. The
most effective way to use these data is as a unified database.
As a first step towards creating such a database, we have

combined data from British and USSR sources and present
here a preliminary aeromagnetic anomaly contour map of
the Weddell Sea Sector of West Antarctica and part of the
boundary with East Antarctica (Fig. 2).

The combined acromagnetic data set covers approximately
2,800,000 km? and extends from 2°W to 105°W and from
62°S to 86°S (Fig. 1), including the Antarctic Peninsula,
Ellsworth Land, much of the Weddell Sea Embayment and
the coasts of Coats Land and western Dronning Maud Land.
Maps compiled from the separate data sets have been pub-
lished previously (Masolov, 1980; Renner et al., 1985;
Maslanyj et al., 1991; Golynsky, 1992; Johnson and Smith,
1992).

Aeromagnetic Surveys

The aeromagnetic data were collected over a number of
years. Between 1973 and 1987, the British Antarctic Survey
(BAS) flew 8 surveys and between 1977 and 1989
SEVMORGEOLOGIA (SMG) flew 9 surveys. The BAS
data were collected from a Twin Otter aircraft using a proton
precession magnetometer with a wing-mounted sensor and
a digital data acquisition system. The magnetic field was
sampled at 1 Hz, which equates to one reading approximately
every 62 m over the ground. Navigation systems were
mainly self-contained Doppler units, supplemented by vi-
sual and line-ahead camera techniques. Position accuracy is
generally of the order of 1 km, but can be as much as 2 km
over featureless terrain. Over mountainous areas barometric
flight height was maintained at 2500 m above sea level, but
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Fig. 1. Location map of Weddell Province of Antarctica. BSB, Byrd subglacial basin; BST, Bentley subglacial trench.

this was reduced to 760 m over the Ronne Ice Shelf and
drape flying with 150 m ground clearance was possible over
Ellsworth Land. Diurnal magnetic variations are important
in this area owing to the proximity of the auroral zone
(Maslanyj and Damaske, 1986). They were monitored dur-
ing the surveys at BAS magnetic observatories and using a
base station magnetometer in the immediate survey area.
Flights were restricted to periods of low magnetic activity
when possible.

The SMG data were collected from an Ilyushin IL-14
aircraft using a proton precession magnetometer with a
sensor mounted in a 5 m tail stinger. The regional data,
collected with a line spacing of approximately 20 km, were
sampled once every 15 s, which is 1 reading approximately
every 1 km. For more detailed surveys with a 5 km line
spacing the sample frequency was increased to 1 Hz (60—-70
m). Navigation prior to 1989 relied on DISS Doppler units,
supplemented by photographic methods and during the
1989 season Global Positioning System (GPS) satellite
navigation was also used. For the regional surveys, position
accuracy is of the order of 1-2 km and for the more detailed
surveys, approximately 500 m. Surveys were generally
flown at 2000 m above sea level, but this was varied
occasionally as dictated by topography.
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Data Processing

The BAS data were available as a gridded data set, based
on 109,000 line km of BAS data supplemented by 5000 km
of data from the Scott Polar Research Institute (Jankowski,
1983). The original data were filtered to remove aircraft-
generated noise and the 1985 International Geomagnetic
Reference Field (IGRF; Barraclough, 1985) was subtracted.
Data points were interpolated onto a 6 km grid using an
octant search technique, which involved dividing the area
round each grid node into octants and searching each seg-
ment for the closest approach of flight lines, to a radius of 80
km. The value at the node was then calculated using a linear
inverse distance weighting (see Maslanyj et al., 1991, for
full details). Approximately 250,000 line km of SMG data
from surveys prior to 1989 were provided as digitised
profiles, generated either from original field records or from
previously compiled profile maps where original field records
no longer existed. The magnetic field values had been
filtered prior to digitization. The data from the 1989 season
had been recorded digitally. Data from the 1977, 1978 and
1979 field seasons had been reduced using the “Cain-22”
reference field model, synthesised using POGO satellite
data (Cain et al., 1974). Data collected after 1979 had been
reduced using the 1980 IGRF (Barraclough, 1981) which
























