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Theoretical reconstructions of Gondwana have often had
flaws that made them unsatisfactory. These flaws point to three
major reconstruction problems: (1) the placement of the Ant-
arctic Peninsula with respect to South America (Barron, Har-
rison, and Hay 1978; Norton and Sciater 1979; Powell, Johnson,
and Veevers 1980), (2) the placement of Madagascar (Green
1972; Barron et al. 1978), and (3) the lack of constraints on the
placement of India.

The first problem seems to have been partially solved by the
assumptions made by Dalziel and Elliot (1982) that West Ant-
arctica and in particular the Antarctic Peninsula were not a rigid
single piece of East Antarctica prior to the Late Cretaceous.
Reconstructions by Lawyer, Sciater, and Meinke (in press) indi-
cate that paleo-plate motions do not produce an overlap be-
tween the Antarctic Peninsula and South America except prior
to sometime before anomaly MO (approximately 118 million
years ago) time. At anomaly M12 (132 million years ago) and
older, the presumed plate motions between South America and
Africa and between Africa and East Antarctica make a rigid
antarctic plate as we now know it unacceptable. By accepting
Daiziel and Elliot's (1982) model that separates the antarctic
plate into East Antarctica, the Antarctic Peninsula, the
Ellsworth Mountains, Marie Byrd Land, and other pieces and
that assumes differential movement between the pieces, one
can reconstruct Gondwana without an unacceptable overlap
between the Peninsula and the Falkland Plateau. The coales-
cence of West Antarctica prior to anomaly MO (118 million years
ago) time is supported by the paleomagnetic work of Longshaw
and Griffiths (1983). They found that the available paleomag-
netics data do not provide any conclusive evidence for or
against relative motion of the Peninsula since the Early Cre-
taceous. As yet, there are no accepted models to suggest where
the fragments of the Antarctic Peninsula were prior to their
coalescence or the time they did coalesce.

The problem with the placement of Madagascar in Gond-
wana also seems to have been settled. Recent publications con-
cerning marine magnetic anomaly identifications in the Somali
Basin (Segoufin and Patriat 1980; Rabinowitz, Coffin, and
Falvey 1983) and in the Mozambique Basin (Segoufin 1978;
Simpson et al. 1979) fairly conclusively prove that Madagascar
originally occupied a northern position with respect to Africa
rather than the southern position next to Mozambique that

some people favor on the bases of geologic trends (Flores 1970;
Green 1972). Paleomagnetic evidence presented by Scrutton,
Heptonstall, and Peacock (1981) also strongly supports a north-
ern position of Madagascar between Carboniferous and Jurassic
times.

While there is still some controversy concerning the rate of
seafloor spreading that occurred between Madagascar and Af -
rica, both Segoufin and Patriat (1980) and Rabinowitz et al.
(1983) date the initial seafloor spreading as Middle Jurassic.
While Rabinowitz et al. (1983) have the Somali Basin spreading
center extinct by M12 time (132 million years ago), Segoufin and
Patriat (1980) date the symmetrical anomalies as having been
formed at a spreading center active until just after MO time (118
million years ago). Lawyer et al. (in press) pointed out that
having had the Somali Basin fully opened by M10 time caused
some overlap between Madagascar and East Antarctica while
Segoufin (Patriat personal communication) recently revisited
the Somali Basin and reconfirmed their date of the later cessa-
tion of the Somali Basin spreading center.

With the apparent solution of the first two problems facing
Gondwanide reconstructions the problem of the placement of
India in Gondwana can be attempted. Because we no longer had
the constraint of where to put the Antarctic Peninsula so that it
would not overlap the Falkland Plateau or lie west of South
America, we were able to use the Mesozoic magnetic anomalies
of Segoufin (1978) and Simpson etal. (1979) in the Mozambique
Basin and the similarly aged anomalies identified by Bergh
(1977) off Queen Maud Land, East Antarctica to reconstruct East
Antarctica with Africa.

By using the University of Texas, Institute for Geophysics,
Evans and Sutherland three-dimensional graphics terminal, we
are able to do interactive reconstructions that are dimensionally
correct. We assumed that the Mozambique Ridge was at least
partially continental and so an original part of Gondwana. In
our reconstruction shown in the figure, it became apparent that
the initial breakup of Gondwana occurred in the Somali Basin,
the Mozambique Basin, and by necessity what is now the west-
ern Weddell Sea. The Davie Ridge is the trace of a presumed
transform fault that offset the initial rifting in the Somali Basin to
the Mozambique Basin, while the Mozambique Scarp and the
Riiser-Larsen Iceshelf are remnants of the transform fault that
offset the spreading in the Mozambique Basin to the south-
western Weddell Sea. The fit of Africa, Madagascar, and East
Antarctica discussed previously rules out the placement of Sri
Lanka between Madagascar and East Antarctica as Smith and
Hallam (1970) originally suggested. The reconstruction shown
in the figure leaves only one place to put the India/Sri Lanka
block but only if Sri Lanka is closed with India as suggested by
Katz (1978). By closing up Sri Lanka with India the two fit into
the socket of East Antarctica formed by the Gunnerus Ridge,
Lutzow-Holm Bay, and the Coast of Enderby Land. This recon-
struction nearly juxtaposes similar rock types of East Antarctica
with South India (Grew 1982-a, 1982-b) and matches recognized
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Reconstruction of Gondwana calculated holding South America
fixed In a present-day reference frame. Dotted lines are the 3,000-
meter contour. Stippled areas In southeast India and Enderby Land
are charnocklte localities (Grew 1982-a, 1982-b). Double lines are
approximate locations of lineations in Madagascar and southwest
India (Katz and Premoli 1978). ("FP" denotes Falkland Plateau, "MA"
denotes Mozambique Ridge, "RLIS" denotes Riiser-Larsen Ice
Shelf, "LHB" denotes Lutzow-Holm Bay.)

Precambrian lineaments across India and Madagascar (Katz and
Premoli 1979).

We feel that we have produced a viable reconstruction of a
part of Gondwana. We used the available marine geophysical
data to produce a model that turns out to be consistent with
observed trends on land. It is ironic that our final reconstruction
using the latest computer modeling capabilities looks very sim-
ilar to the reconstruction of Gondwana published by DuToit in
1937.
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Gondwana continents. I recently completed a book-length
manuscript, "Fossil Conchostraca of the Southern Hemisphere
and Continental Drift. Paleontology, Biostratigraphy and Dis-

persal" (publication pending). This book describes new fossil
conchostracan taxa, and/or revised known species, from Africa
(Carboniferous, Permian and all of the Mesozoic), South Amer-
ica (same geologic spread as Africa), Antarctica (Devonian,
Permian, and Jurassic) Australia (Devonian, Carboniferous,
Permian, Triassic, and Cretaceous), and India (Carboniferous,
Permian, Triassic, and Jurassic).

Shared fossil conchostracan genera and/or species (Paleozoic/
Mesozoic) were found to occur between Antarctica, India, and
Australia; Antarctica and Australia; Antarctica and Africa; Af-
rica and South America (figure 1); India, Africa and South
America. Previously hard data for equivalent and/or identical
fossil conchostracan bioprograms in each of the southern con-
tinents, including Antarctica, were not available. Documenta-
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