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THE GONDWANA SUPERCONTINENT CYCLE AND
T H E SALVADOR·CONGO CRATON

G .R. SADOWSKI
Instituto de Ceocicncias da Universidade de Sao Paulo,

Sao Paulo, Bra z il

The Supercontinent Cycle in West Gondwana

The asemblage of the classical Gondwana supercontinent was the result of a
Supercontinent Dispersion-Amalgamation Cycle fina lized during the Late Proterozoic­
Ea rly Pa leo zo ic Pa na fr iean-Bras ilia no-Dclamerian--Ross-Katanga n-Damaran events that we
propose to call.

Gondwana Supercontinent Cycle. Another former supercontinent, called Rodinia by
HoHman n (1991), was amalgamated a t the end of the M idd le Protcrozoic a nd th en split
off in to cratons whieh were partia lJy joined again whi le othcr portions were separating
(ex. Laurentia fram Amazonia) thus originating Gond w ana. This Middle to early Upper
Proterozoic cont inental amalgamation history might be related to a Rodin ia Supercontinent
Cycle involving Grenv illia n, Elson ian, Uruacuano a nd Kibaran events ,

Fig. 1 shows West Gondwana as a res u lt of a Late Proterozoic aecretion to East
Condwana. The latter apparently behaved as a more stable and rigid M egaeraton. W est
Go nd w a na is primarily cut by a series of re la tively extense Gondwanian (to oppose narnes
like Pana frican, Bras iliano, etc.) thrus t-Iol d be lts w hose average s trike is close to North­
South and, secondarily, by s ub tra nsversa l smaller ones . The for.mer are the Mozarnbique,
the Pharusian-Araguaia-Paraguai belts and a more di scontinuous Ribcria-Dom Feliciano­
Aracuai-Espinhaco asscrnblage of belts intcrrupted along smalJ port ions of terranes and /
or fragme nted eratons . T he polarities o f clos u re of these mobile zo nes was mainly westward
whilc subduction w as usually di rccted towards the Ea st (execption may be eventua lly the
Ribeira bclt), These bclts a re cut by extense mylonite zones related to escape and oblique
co llis ion tcctonics , The transversal belts are re p rescn tcd by the Darnara-Zambeze, Serg ipano­
Ouba ng uides, Sa ldanha -Ross-Dela merides and Roke lides . Thcy usuall y show tw o tectono­
s tra tig rap h ic orogenetie pulses dated one as of Early Carnbrian age and the other Late
Preeambrian (around 600-650 Ma) w h ich eorrespond roughly to th e Damaran and Katangan
in SW Afriea and the Pan African I and 11 of the Frenc h geologists in NW Afriea .

The a lmost perpendicular intersections of thcse two systems of bel ts are sy neh ro n ie
tr ip le junctions or diachronic overlapping junetions. Mainly the two Northern and Southem
borders of th e Sao Francisco-Cango Cra to n s how evidcnces of strong transcurrent shearing :
C uba tao-Alcm f'a ra iba, Campo do Meio, Lethakane-Muwernbeshi and the Pernambuco­
Paraiba-Ngourandere Shear Sys terns (Sad o ws ki and Motidorne, 1987) .

The ex tre me W est Gondwana was eventualJy joined to Laurentia (Dalziel, 1992) and
thc Lowcr Paleozoic Fammatinian belt is p rabably the remnant ev id ence of their separation.

11 s ho uld be emphasizcd tha t d uring the evolu tion of these be lts two ma in la rg e cratonie
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masses subsisled: Laurcntia and Eas t Condwana .

Cratons and Rigid blocks

These old mobile zones of Condwanian Amalgamation Age (Panafrican-Brasiliano "lato
sensu" age) are us ua lly the earrnarks of subduclio n or of rift clos ure. O ne of the remaining
problerns is still the size of lhe seas or occans they reprcscnt as a lso the distances which
separated the cratonic masses before closure. This might also hclp to determine the velocity
of continental convergence or even of past subduction proces ses. To solve iI there is need
of more paleomagne tic data and re fine d geochronology . (How Iarg c were th e Rokel ides,
the Damaran or the Espinhaco seas?). The construction in Fig . .1 lacks Laurentia, brought
recently into th e frarne by Dalziel (1992) . It gives an approximate idea of the original form
of the ama lgamates as al so a hypothetica l lithosp her ic section ba sed on presently available
data, w ilh the indica tion of a do rninant eastward s ubdu ctio n. .

A significa tive differcnce between the sizes of the cratonic rnasses drives to the
conclusion that th ese wcre more or less r igid blocks as thcre were large and small cratonic
masses, Laurentia or Eastern C on d wana m ig ht have bccn first o rd er cratons whi le the
NW African and Arna zon, the Ka la hari a nd eventua lly . the Sao Franclsco-Congo (o r
Salvador-Congo of Cordani, 1977) could bc dcsignatcd as of second order. The smallcr
blocks viz Tuarcg, Go ia no, those of Northeastern Brasil (Cordani and Brito Neves, 1991)
a nd o thers which show evidences of more or less tec tonothermal overprinting d uri ng the
Go ndwanian Supercycle co ul d be designa ted te rra nes. or co n tine nta l or basernent fragme nts .

Phanerozoic sedimentary covers a lso hide the rea l contours of some important cratonic
Iimits. The western border of Gondwana is for this rcason a major unknown. It is not
clear ho w the Arequipa bl ock and the Puncovisca na bc lt re la te to the Amazon cra ton and
what might the spatial distribution of th e Farnrnatinian be lt be as also the s tr ucture of
the Unweinat-Nile craton below the sediments of th e North African deserts .

The western and southern border of Ea st Go nd w ana is u nderlined by the Mozarnbique­
Lurio-Ross-Delamerides-Adelaide be lts, assurn ing tha t the D harwar, Australia , Arabia and
East Antarctica cratons w ere parts of an Ea st Gondwanian cratonic mass. The Salvador­
Congo, Unweinat-Nile, and th e Kalahari cratons w ere probably accreted first to East
Gondwana; later fo llowed by the clos ure of the Adarnastor (Hartnady et a l., 1985) O cea n
and then the P harus ian-Araguaia-Parag uaia Oceano In the Late Pro terozoic a nd Ear ly
Pa lcozoic, Laurentia which was probably Iinked to Amazonia (Dalziel, 1992), d eparted
during the opening of lh e Phammatinian Ocean and th e Tucavaca rift,

From the distr ib ution o f a li th e tecton ic sca rs w hich ind iv id ualized rift and former
subduction zones, it seems tha t Wes l Go nd wa na was the reg ion of major co n tinental
accret ion and splitting du ring th e Gondwanian Megacycle andthat probably Ea st
Condwana, and not the centrally located Salvador-Congo -cra to n, was the starti ng point
o f co ntinen tal amalgamation. Geoch ronol og ical data indi cat e th a t the Gondwa nia n arnal ­
gamation probably began along the Mozarnbique belt and cra to ns were success ivc ly accrctcd
to the westem border of em erg ing Gond wanaland.

Probably the Congo-Salvador craton was pinched into the collision of East Gondwana
and extreme Wes t Gond wana a nd co u ld be co ns idered as a pari of a Cenlral Gond wana .
It then was split and welded or continuously reactivated wh ile subjected to later subd uction­
collision processes on its weslem border.
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