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1. Continents drift while the mid-ocean ridge system 
(‘crust factory’) is rooted to the mantle-plume 
reference frame

The detailed ocean-floor data from satellite altimetry have been interpreted to build a detailed and 
comprehensive model of Gondwana dispersal, 200 – 0 Ma. The mid-ocean ridges (MORs) have also been 
modelled and are found to be effectively fixed with respect to a credible mantle plume reference frame 
(see animation: https://www.reeves.nl/gondwana/fixed-is-fixed).

<<< Africa and Antarctica were the two largest parts of reassembled Gondwana.  But the only ocean crust 
that directly records their separation is in the Africa-Antarctica Corridor (AAC), 6000 km in length but 
only 600 km in width (Figure 1).  More than one third of this length is devoid of marine magnetic 
anomalies, having been created in the Cretaceous Quiet Zone (KQZ, 121.4 to 83.64 Ma), shaded yellow in 
Figure 1.  Here, only the traces of growing fracture zones constrain their relative positions unless events 
elsewhere in the dispersing Gondwana mosaic are taken into account.  This necessitates deciphering, 
particularly, the tectonic history of the two triple junctions east (Rodrigues) and west (Bouvet) of the AAC.

<<< Prior to about 165 Ma (Callovian) there were only 
two fragments, West Gondwana and East Gondwana 
and, therefore, NO triple junction. After that time 
geological evidence from sedimentary basins in South 
Africa shows the southernmost fragment of South 
America starting to move west along the Agulhas FZ, 
independent of both Africa and Antarctica.  The first 
triple junction lay SE of the Maurice Ewing Bank 
(MEB, still attached to Africa) and with Limpopia still 
attached to Antarctica (Figure 2A).

>>> At about 129 Ma (Hauterivian), a new triple 
junction was initiated SW of Limpopia (aka Mozam-
bique Rise once it became a fixed part of the Africa 

plate) and the MEB was now attached to South 
America.  By 121.4 Ma (M0, Figure 2B) ocean growth 

in the Weddell Sea had slowed to almost zero  
(Anomaly-T) and the KQZ had started. The long (900 

km) offset W of the AAC was now established EAST of 
the Mozambique Rise, where it has remained.

**** Watch animation: 
https://www.reeves.nl/gondwana/aac-anim-1/.

4. Oceans only grow!

<<< This may appear a simplistic statement but 
ensuring that ocean growth really remains positive 
EVERYWHERE within the dispersing array of fragments 
is a major constraint on serious Gondwana-wide 
model building, often ignored when only a simple pair 
of conjugate continents is considered.  Figure 4 shows 
median lines between each conjugate pair of 
continents drawn at 5 myr intervals, 145-85 Ma. 
Spectral colours are used, starting with red for 140 Ma 
and ending with magenta at 105 Ma (grey thereafter). 
The result not only affirms that our model meets this 
criterion but also indicates the rapid onset of new 
ocean growth from West Africa to Australia in the 
Early Cretaceous.

Watch the animation:
https://www.reeves.nl/gondwana/oceansonlygrow
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sets are available on request. 
Encouragement from Jon Teasdale 

of Geognostics, is gratefully 
acknowledged.

More info? Visit 
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3. East of the AAC there are initially 
more fragments

>>> The model has East Gondwana intact until the start of the
Cretaceous (142.3 Ma). In addition to Africa and Antarctica, there are
four other fragments that eventually separate to the EAST of the AAC: 

India, Sri Lanka, Madagascar and the Madagascar Rise.  The traces of a 
point common to all six fragments with reference to the Marion plume 

are shown in Figure 3 at intervals of 5 myr, 140 to 80 Ma. Sri Lanka –
yellow dots, India – magenta dots, Madagascar – dark blue dots, 

Madagascar Rise – small dark blue crosses. Only after about 72 Ma 
does the situation resolve into the simple Africa-India-Antarctica triple 

junction of the present day.

Watch animation: https://www.reeves.nl/gondwana/ego-aac-plates
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