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The break-up of Gondwana is the important geological event to have affected the southern hemisphere in the past 200 Myr.
The Natal Valley and the Mozambique Ridge are considered to be conjugate with the Riiser-Larsen Sea and the Lazarev Sea
off Droning Maud Land, East Antarctica, and the Falkland Plateau off South America in supercontinent Gondwana and formed
during the initial breakup. The sea floor spreading history mainly deduced from the magnetic anomaly lineations in the Natal
Valley and the Mozambique Ridge is key to understanding of the initial breakup process of Gondwana. However the
magnetic anomaly lineations are less well defined because the geophysical survey data are still poor in this region.

To reveal more detailed initial breakup process of Gondwana, the shipboard three components magnetic survey were carried
out for the first time in the Natal Valley and the Mozambique Ridge off South Africa, using R/V Pelagia, 2009. Vector
magnetic anomalies were obtained and the 2-D magnetic boundary strikes were calculated. Total intensity of magnetic
anomaly map are made by total intensity of magnetic anomaly calculated by vector magnetic anomalies in this study combined
with leveled marine magnetic anomalies from National Geophysical Data Center and 2-arc-minute resolution of Earth
Magnetic Anomaly Grid (EMAG2) for onshore area (Figure 1). Crustal magnetization intensity was also estimated from the
compiled total intensity of magnetic anomalies. ETOPOI1 topography data and offshore global sedimentation model are taken
into account for the estimation of crustal magnetization intensity. Crustal thickness was also deduced from satellite derived
gravity anomalies for offshore area, and GOCE gravity field model for onshore area combined with ETOPO1 topography and
global sedimentation model.

In the northern Natal Valley (NNV), the dominant trend of magnetic boundary strikes is NE-SW. The trends of strikes are
different from those of previously reported isochrones. Positive magnetic anomalies structure at 28°S-30°S seems to connect
with onshore positive magnetic anomalies. The onshore positive magnetic anomalies most likely originate form a part of the
Karoo flood basalt. Moreover, pronounced negative and positive free-air gravity anomaly pattern is elongated from the
Mozambique Coastal Plain at the east coast of African continent to the NNV.  Estimated crustal thickness in the NNV is more
than 2km thicker than that of the normal oceanic crust, namely 6-8 km. Therefore we conclude that the NNV is the extended
continental crust associate with subsequent intrusion of Karoo basalt during initial break-up process of Gondwana.

In the southern Natal Valley (SNV), dominant trend of magnetic boundary strikes is NW-SE direction. Estimated crustal
thickness in the SNV indicates the normal oceanic crustal thickness. Magnetic boundary strikes are offset around
31°S/33°E-35°S/29.5°E and this indicate that the SNV is divided into NW region and SE region by the offset. And in SE
region, there is no magnetic anomaly lineations linked with the previously identified isochrones just off the west coast of South
Africa. These results show the existence of the fracture zone almost parallel to the coast around 31°S/33°E-35°S/29.5°E.

We present result of vector magnetic anomalies, magnetic boundary strikes, crustal magnetization intensity, and crustal
thickness obtained around the Natal Valley, and discuss the sea floor spreading process in this region during the initial breakup
of Gondwana.
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Figurel. Compiled total intensity of magnetic anomaly map in this study.
Magnetic isochrones suggested by previous studies are indicated by red lines.
Main trend of magnetic boundary strikes are shown by black lines. Main
geological units are also presented by white, black, gray, red, green, pink lines in

onshore area.




