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Seafloor spreading model for the
Weddell Basin

JOHN LABRECQUE

Lamont-Doherty Geological Observatory
Palisades, New York 10964

This article describes current work in two areas: analysis of
marine magnetic anomaly data to develop a model of seafloor
spreading in the Weddell Basin and preparation of a bathy-
metric map of the Indo-Atlantic Basin.

Weddell Basin model. Analysis of marine magnetic anomaly
data has been extremely useful in describing the development
of oceanic basins and the evolution of continental margins. A
paucity of appropriate data within the Antarctic has delayed
application of these same techniques to the antarctic margins
and oceanic basins.

The Weddell Basin recently has been the focus of several
geophysical cruises, including those of the British Antarctic
Survey vessels and the ARA Islas Orcadas. Analysis of the
marine anomaly data gathered during these cruises has yielded
a distinct magnetic anomaly pattern which can be correlated
to the magnetic anomaly pattern M29 to 18, or ages of Late
Jurassic to late Eocene, respectively (figure 1) (LaBrecque and
Barker 1981). The present data set covers only portions of the
eastern Weddell Basin; however, coverage is sufficient to
extrapolate the seafloor spreading model for the Weddell Basin
as a whole. It is hoped the model will serve as a guide in
planning future expeditions to the region.

The marine magnetic data suggest that the Weddell Basin
was formed at the southern flank of a north-south spreading
system that was initiated during the Early Jurassic breakup of
Gondwana. The anomaly lineation pattern indicates that the
poles of rotation that describe the Mesozoic separation of
Gondwana with respect to West Antarctica remained very near
the Antarctic Peninsula during most of the Mesozoic. There-
fore, a Gondwana reconstruction similar to that of DeWit (1977)
is supported by the recent data. During the Cenozoic, the
Weddell spreading center has been progressively subducted
beneath the Scotia Plate, with only the America Antarctic
Ridge surviving to the present.

Indo-Atlantic Basin map. Preparation of a new bathymetric
map of the Indo-Atlantic Basin was also completed in 1981
(figure 2). The map, prepared as part of the fifth edition of the
General Bathymetric Chart of the Oceans (GEBCO) map series,
shows all recent track lines, including the complete Islas Orca-
das data set. Bathymetry is contoured at a 250-meter interval
on a Mercator projection. Several new features have been
defined on the map, including the Meteor and Islas Orcadas
Rises, which manifest a Paleocene truncation of the Falkland/
Aguihas fracture zone (LaBrecque and Hayes 1979). Endurance
Ridge, located southeast of the South Orkney Platform, has
been named in honor of the ship Endurance, which broke up
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Figure 1. Magnetic anomaly profiles In the Weddell Sea from Islas
Orcadas cruises and Project Magnet flight 720. Model parameters:
layer depth, 6 kilometers; layer thickness, 500 meters. Skewness
parameter 0 = 0; transition zone width, w = 12 kilometers; mag-
netization, 0.01 electromagnetic units per cubic centimeter.
Spreading rates: 35-80 million years ago = 0.9 centimeters per
year; 80-108 million years ago = 0.45 centimeters per year;
108-165 million years ago = 0.6 centimeter per year. Flow lines
for South American motion with respect to Antarctica in a fixed
position are shown as stippled lines. Ages along flow lines are
expressed as magnetic anomalies and are underlined.
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Figure 2. General Bathymetric Chart of the Oceans (GEBc0) map 5.16, prepared by J. L. LaBrecque, P. D. Rabinowitz, C. Brenner, and F.
Munzo. Available from the Canadian Hydrographic Service, Ottawa.

and sank nearby after succumbing to the immutable forces of
the Weddell Gyre. (The breakup left Sir Ernest Shackleton and
his crew stranded within the Weddell Sea during an unsuc-
cessful attempt to cross the Antarctic continent in 1915.)

The investigator is coordinating a data synthesis program
within the region 90°W to 20 0E, 90°S to 450S. The objective of
the synthesis program is the completion of a map series which
presents the currently available geophysical and geologic data
set for the region. The data review currently underway will
examine the adequacy of the available data set for the selection
of Weddell drill sites proposed within the Ocean Margin Drill-
ing Program (0MD).

The aim of the polar drilling program is to trace the paleo-
environmental development of the Indo-Atlantic Basin since
the early Mesozoic. Little is currently known of the geologic
and paleoenvironmental development of the Antarctic. The
OMD polar drilling program will study an area that has been
unsampled by the Glomar Challenger and therefore the program
promises significant new information concerning the dispersal
of the Gondwana continents, the development of oceanic cir-
culation, and the advance of the antarctic ice sheet.

Participating scientists in the OMD synthesis program rep-
resent the Bundesanstalt für Geowissenschaften und Roh-

stoffe, the Norwegian Polar Institute, the University of Bir-
mingham, the Argentine Hydrographic Office, the Bernard
Price Institute, the Massachusetts Institute of Technology, the
Woods Hole Oceanographic Institution, Rice University, Flor-
ida State University, the University of Georgia, the University
of Rhode Island, and the Lamont-Doherty Geological Obser-
vatory. The purpose of the synthesis program is to accumulate
and review all available data that bear on the paleoenviron-
mental development of the Indo-Atlantic Basin.

The acquisition and analysis of Islas Orcadas data within the
Weddell Basin have been supported under National Science
Foundation grants DPP 77-15586 and DPP 74-12862.

References

DeWit, M. J. 1977. The evolution of the Scotia Arc as a key to the
reconstruction of southwestern Gondwanaland. Tectonophysics, 37,
53-81.

LaBrecque, J . L., and Barker, P. F. 1981. The age of the Weddell Basin.
Nature, 290, 489-492.

LaBrecque, J . L., and Hayes, D. E. 1979. Seafloor spreading history of
the Aguihas Basin. Earth and Planetary Science Letters, 45, 411-428.

1981 REVIEW	 113




