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Aerogeophysical survey yields new
data in the Weddell Sea
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Plate tectonic models attempting to describe the tectonic evo-
lution of west Antarctica have been handicapped by a lack of
data in the ice-covered regions surrounding the Antarctic Pen-
insula. While marine geophysical data have been collected and
the general pattern of seafloor spreading determined for most
of the basins surrounding the Antarctic Peninsula, details of the
development of critical passageways and the timing of rifting
have remained obscure. This situation is now changing as a
result of a state-of-the-art aerogeophysical survey initiated dur-
ing the 1985-1986 austral summer. The aerosurvey is designed
to gather magnetic and gravity data required to address these
problems. The 3-year program complements surveys con-
ducted in previous years by the British Antarctic Survey (BAS)
(Renner, Sturgen, and Garrett 1985) and workers in the Soviet
Union (Masolov 1980), as well as geophysical data gathered by
previous marine expeditions of various countries. The first year
of the U.S-Argentine-Chilean (usAc) aerogeophysical survey

* Members of the U.S. -Argentine-Chilean (usAc) survey team

has gathered nearly 74,000 kilometers of magnetics data over
the Weddell Sea, Bransfield Straits, and Drake Passage, and
20,000 kilometers of gravity data in the Weddell Sea. Flight lines
are shown superimposed on a bathymetric map of the region in
figure 1.

The aerosurvey covered much of the unsurveyed western
Weddell Basin. Preliminary inspection of the data reveals the
extension of the Late Cretaceous to Paleogene magnetic anoma-
lly sequence into the western Weddell Basin where it disap-
pears into a fossil subduction zone which borders the Powell
Basin, the southeast Orkney platform and the Scotia Ridge
(figure 2). Dense magnetics and gravity coverage of the region
has been obtained to determine the development of the subduc-
tion zone and support the planned Ocean Drilling Program
(oDP) drill sites in the region. An abrupt transition to a smooth
magnetic pattern is noted in the westernmost Weddell Basin.
This may be caused by deep sedimentation, fracture-zone off-
sets, or continental crust. The anomaly lineation direction is
observed to change from a predominantly east-west direction in
the eastern Weddell to a northwest-southeast direction in the
northwestern Weddell. The magnetic anomaly lineation pattern
suggests the Late Cretaceous to Oligocene opening of the Wed-
deli Basin occurred about a pole of rotation located in the south-
western part of the basin. The Jurassic and Early Cretaceous
anomaly sequence is difficult to map in the southwestern Wed-
deli and further analysis of the magnetic anomaly data is being
carried out to determine the pre-Cretaceous opening history of
this key area.

Another clue to the early rifting of the Antarctic Peninsula
away from Gondwana was discovered during the aerosurvey. A
high-amplitude, lineated magnetic anomaly bounds the south-
ern Weddell Basin. The "Orion anomaly," as we refer to it,
(named for the survey craft, a U.S. Navy P-3 Orion) was mapped
by the aerosurvey and likely represents the ocean-continent
transition anomaly. The east-west lineation direction of the Ori-
on anomaly at the southern boundary of the basin differs from
the northwestern strike of the anomalies mapped in the north-
western Weddell Basin, implying that at least two poles of
opening are required to describe the development of the Wed-
deli Basin. The shape of the Orion anomaly should yield infor-
mation on the possible post-rifting tectonism of west Antarctica
as well as the relative motion between east and west Antarctica.

High-altitude data, in which a clear anomaly sequence with a
distinct central anomaly have been identified, were collected

1986 REVIEW	 69



50

Oil	 170

Sb

Figure 1. Track chart showing the survey track completed during the 1985-1986 austral summer. Tectonic features are identified, including the
newly discovered Orion magnetic anomaly. Boxes indicate the general survey areas anticipated for the 1986-1987 field season.

over the Bransfield Straits. This data set complements and ex-
tends a low-level aeromagnetic survey by the Chilean Servicio
Nacional de Geologia y Mineria (Parra, Gonzalez-Ferran, and
Bannister 1984) and extensive geophysical work by BAS (Renner
et al. 1985). High-altitude data were also collected over the
Drake Passage and southern Andean Cordillera. These data will
provide constraints on the development of the Drake Passage.

Gravity data were collected using a Bell Aerospace BGM-3
gravimeter and a LaCoste-Romberg system adapted for air-
borne applications (Brozena 1984). Critical positioning informa-
tion was obtained with two Global Positioning System (GPs)

satellite navigator receivers, one Texas Instruments HDUE set,
and a Magnavox T-set. Vertical accelerations are estimated from
a radar altimeter (in experimental use in ice-covered regions),
pressure altimeter, and the GPS receivers.

Video images of the ice coverage in the Weddell Sea were also
collected. Processed tapes of these images merged with the
navigation are being provided to Argentine meteorologists to
help in prediction of the seasonal ice cover. The images, coupled
with still photographs, provided valuable information about a
gigantic tabular iceberg which split off the Larsen Ice Shelf at the
end of 1985. The iceberg, which measures 50 kilometers square,
was observed by the aerosurvey as fault scarps on the ice shelf.
This information aided the glaciologists tracking this iceberg by
providing a constraint on when it finally broke free. Satellite
tracking of the iceberg, named "Larsen 1985," reveals that it is
currently moving northward in the gyre at a velocity of 2-4
kilometers per day.

The aerosurvey was conducted aboard a U.S. Navy P-3 Orion
aircraft in use for research purposes. The difficult logistical

requirements for the survey were satisfied by support from the
U.S. Navy, Argentine Navy, and Chilean Air Force.

The aerosurvey is slated to fly again this coming austral sum-
mer, with the objectives of focussing on specific targets within
the Weddell Basin, denser coverage of the Powell Basin, and the
initiation of a survey effort on the Bellingshausen margin. The
final year will entail further detailed surveys of regions of spe-
cial interest including the Scotia Sea.

The members of the scientific party wish to express warm
appreciation for the enthusiastic and tireless support provided
by Argentine Naval officer Lt. Javier Valladares and the profes-
sional performance of the officers and crew of the U.S. Navy P-3
Orion from the Flight Support Detachment at Patuxent Naval
Air Station. Without such a dedicated and enthusiastic support
group, we would be unable to carry out this research mission.
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Figure 2. Magnetic anomaly chart of the northern Weddell Basin including the Powell Basin from aerosurvey and shipboard data. Magnetic
anomaly identifications are illustrated by dashed lines, and the estimated position of a fossil trench is shown by the heavy black line with teeth
showing the direction of underthrusting. In the upper right of the figure, some of the high-altitude data over the Bransfield Strait are visible.

Foraminiferal distribution across the
Cretaceous/Tertiary

transition on Seymour Island,
Antarctic Peninsula

B.T. HUBER

Department of Geology and Mineralogy
and

Institute of Polar Studies
Ohio State University

Columbus, Ohio 43210

The Cretaceous/Tertiary (KIT) transition on Seymour Island
has been recognized primarily by the last appearance of am-
monities (Macellari and Zinsmeister 1983; Macellari 1985, 1986)
and by evidence from several other fossil groups (Huber, Har-

wood, and Webb 1983; Askin 1984; Zinmeister and Macellari
1983). It occurs within the upper Lopez de Bertodano Forma-
tion, about 45 meters below the base of the overlying Sobral
Formation, at the level of a stratigraphically continuous
glauconite bed (figures 1 and 2). Prior to the 1985 Seymour
Island field season, no definite Tertiary foraminifera were re-
covered from samples above the "KIT glauconite bed" (Huber
1985). This report discusses the first record of diagnostic Danian
(early Paleocene) foraminifera from Antarctica and the for-
aminiferal species turnover at the KIT boundary on Seymour
Island.

The abrupt extinction of planktonic foraminifera at the KIT
boundary has been known for many years (e.g., Berggren 1962;
Luterbacher and Premolj Silva 1964). In the North American
Gulf Coast region, only 1 of 36 foraminiferal species from the
latest Cretaceous Abathomphalus mayorensis zone apparently sur-
vived the KIT boundary event (Pessagno 1967). It is hypoth-
esized that all Paleocene planktonic species evolved from this
single surviving species (Smit 1982).
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