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RIFTING AND MAGMATISM ASSOCIATED WITH THE SOUTH AMERICA AND
AFRICA BREAK UP
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ABSTRACT Based on about 380 K/Ar dating of basic and alkaline magmatic rocks from Brazilian sedimentary basins and the Argentinean
Atlantic margin it is possible to interpret the evolution of the rifting that caused the South America and Africa break-up. This process started

in the Triassic and took place northwestward of the Foz do Amazonas Basin, on the equatorial Brazilian continental margin, and reached the
San Julian and North Malvinas basins, in the southern portion of South America. From this latter region up to the Espirito Santo Basin, rifting
took place between the Jurassic and Neocomian whereas transcurrence caused by clockwise rotation of South America on the equatorial margin
generated the Potiguar Basin. The available information suggests that the final break-up of Africa and South America occurred along the eastern
Brazilian margin, between the Cumuruxatiba/Mucuri and Pernambuco basins, during the Cenomanian/Turonian.

The resistance offered by the S&o Luis/West African and S&o Francisco/Congo cratons promoted the huge magmatic manifestations which occur
in the Brazilian Paleozoic intracratonic basins (Acre, Solimdes, Amazonas, Parnaiba and Parana basins) as well as in the interior Tacutu Rift.
Hot spots turned out during the drift phase, as registered by the Mecejana (CE)/Rocas Atoll/Fernando de Noronha Archipelago Alignment and
Pocos de Caldas/Cabo Frio Alkaline Rocks Alignment that persists up to the Vitéria/Trindade Chain.

Keywords

INTRODUCTION The commonly basic, intrusive and extrusive 12
magmatic rocks related to continental rifting tend to be reliable,,_|
chronometers for radiometric dating by the K/Ar method due to their
relatively fast crystallization on the crust surface. Therefore, unlegs —|
hydrothermal, diagenetic or weathering alterations have taken plage,
K/Ar dating of these rocks can be considered excellent geologicé—
markers of the initial tectonic processes related to the continental
break-up. 4

These processes, which culminate in the ocean formation, as in the
case of South American and African rupture, have as their startind |
point the formation and evolution of active rifts, following Condie’s B i
(1997) conception. These rifts are produced by the uplift and break ot LI I T A O R O O B
the lithosphere due to crustal expansion due to heating caused by the’ i AGES (My) »
elevation of the asthenosphere or mantelic plumes that, by adiabatic cenozoic
decompression, experience partial melting and generated basaltic
magmatism. Consequently, active rifts normally comprise significaRtgure 1 - K/Ar dating of the basic and alkaline magmatism and relation with
volumes of basic volcanic rocks whose presence decreases duringhhegeologic time.
rift evolution.

This paper, based on about 380 K/Ar dating (Mizusakil 1998) Parnaiba Paleozoic intracratonic basins and in the Tacutu interior rift.
of basic and alkaline magmatic rocks from the Brazilian an@his magmatic extrusion is supposed to have attenuated the energy
Argentinean Atlantic margin basins, is an attempt to interpret, in termedated the rifting tectonic process southeastward of the Foz do Ama-
of space and time, the geotectonic framework in which rifting ha®onas/Marajé Basin.
evolved and caused the break-up of South America and Africa, henceAt the same time, still during the Triassic, the rifting of the southern
forming the South Atlantic Ocean. portion of South America also took place, as deduced by the presence

THE DISTRIBUTION OF THE MAGMATISM ASSOCIATED ~ 9f the 200 Ma old dykes of basic magmatic rocks (Uliana & Biddle
WITH THE BREAK-UP OF SOUTH AMERICA AND AFRICA 1988) and by the significant, rift-related manifestations of Triassic
Figure 1 shows the distribution of 377 K/Ar radiometric dating o agmatic rocks in the marginal San Julian and North Malvinas basins
basic and alkaline magmatic rocks presented by Mizesa#i(1998) (Rapela & Pankhurst 1994). .

and related to the rifting that produced the break-up between SouthPuring the Jurassic, rifting evolved northwards on the Argentinean
America and Africa. Major incidences of basic magmatic activity afg22St and reached the San Jorge and Valdez/Rawson marginal basins.
remarkable around 210 Ma (Triassic), 180 Ma (Neocomian) and the same time, intense magmatism in the Acre, Solim8es, Amazo-

Ma (Santonian/Turonian) and basic/alkaline magmatic manifestatioh@s and Parnaiba Paleozoic interior basins was still active.
In the Neocomian, in the southern portion of South America, rifting

around 50 Ma (Eocene) and 10 Ma (Oligocene). This pattern of ?égolved along Argentina’s Colorado and Salado and Brazil's Pelotas,

distribution in the Brazilian sedimentary basins, added to the a - - ’ X
obtained on the Argentinean Atlantic margin (Rapela & Pankhur ntos, Campos and Espirito Santo marginal basins. At the same time,

1994 Baldi & Nevistic 1996, Linares 1977. Lestal 1980. Stoakes and similar to that of the equatorial margin, the resistance offered by
’ . . . : Be Sao Francisco/Congo Craton probably attenuated rifting evolution

et al 1991), is shown in figure 2. Large episodes of intrusive arl id propitiated the large volcanic manifestations represented by the

extrusive magmatism are represented in the Paleozoic intracrato A . . -
basins (Acre, Solimdes, Amazonas, Parnaiba and Parana basins qma Geral (Parana Basin) and Kaoko (Namibia) basalt (Siedner &
ell 1976). This resistance has also caused the development of the

the Brazilian and Argentinean marginal basins magmatic rocks oc ritiba/Maringa Fault Zone, in Brazil. and the evolution of the

Icr;atshtﬁ: gfefdsir?\%l#\?grc ©s akn d are normally interlayered with immatu alado and Colorado rift, in Argentina (Conceiefial 1988). At the

y rocks. . ! . ” .

same time, due to the clockwise rotation of South America (Szatmari

THE CHRONOLOGY OF SOUTH AMERICAN AND et g3l 1987), transcurrence was taking place on the equatorial margin.
AFRICAN DRIFT  Figure 2 shows that the precursor riftingThis caused compression and distension northwestwards and
associated with South America and Africa break-up began in tegutheastwards, respectively, to the present day location of the city of
Triassic on the Brazilian equatorial margin, and took place from NWortaleza, and transtension formed the Potiguar basin and E-W
(French Guyana) to SE (Foz do Amazonas/Marajo Basin). Furtherttending diabase dykes intrusions.
SE, rifting evolution has probably been hindered by the strong The scarcity of magmatic manifestation along the eastern Brazilian
resistance offered by the S&o Luis/West African Craton, causing lakgeast, between the Cumuruxatiba and Pernambuco/Paraiba basins,
magmatic manifestations in the Acre, Solimdes, Amazonas andnstitutes a remarkable feature related to the South America/Africa
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Figure 2 - K/Ar dating of the basic magmatism associated with the rift phase in the marginal basins of South America, the basic magmatism of intracratoni
basins and the basic and alkaline magmatism associated with South America and Africa break-up.

break-up. In this segment, deep rifts in which the magmatic activiQONCLUSIONS Figure 3 shows a sketch supposed to represent
was restricted to their distal portions, as shown in some seismic lirileg temporal evolution of the process of break-up and drift of the South
(< biblio >) characterize the marginal basins. Geochronologicg\merican and African continents (Mizusatial 1998).

micropaleontological, sedimentological and geochemical data suggest=rom 230 to 170 Ma, with two phases of more expressive incidence
that the final separation of South America and Africa occurred alo®magmatism in the Triassic and Jurassic, rifting evolved on the equa-
the eastern Brazilian margin, between the Cumuruxatiba/Mucuri affial margin from the French Guyana to the Foz do Amazonas/Marajé

Pernambuco basins, during the Cenomanian/Turonian (Schiztrajer Basin. At the same time, rifting took place in the southern portion of
1981 Di:s Brito |1987 uclh%ng & Kowsmalnn 1387 IKoEltsowk@et. South America, at least reaching the San Julian and North Malvinas

1991 A, B, Koutsoukos 1992, Koutsoukos & Bengston 1993 arpdalsins, on the Argentinean coast. From 170 to 120 Ma, with a peak of

Pereira 1992, 1994). Therefore, the magmatic rocks present in WECERRE, YRS, 0 REXGRaR, 1000, BIERi 28 SR s
deepest portions of the marginal basins of the eastern Brazilian ¢ ’

be related to the final : f South Ameri d Afri in. At the same time, a clockwise rotation of South America
can be related to the final separation of South America and Africa i\ moted dextral transcurrent displacements on the equatorial

are likely to be around 90 Ma old. ) _ _ Brazilian margin and the Potiguar Basin Formation. Around 90 Ma,
From the upper Cretaceous to the Tertiary, during the drift pha,setﬁgfinal detachment of the South American and African continents
the South Atlantic Ocean evolution, the volcanic manifestationgoy place along the eastern Brazilian coast. From this time up to the
presented an alkaline character and a linear trend of successive eVRBSnt, with peaks of magmatic activity in the Eocene and Oligocene
that suggest hot spot activity. Mizusakial. (1999, in press) suggested (rig. 1), a continuous separation of the South American and African
that the Mecejana (near Fortaleza City — CE)/Rocas Atoll/Fernando dgtinents has occurred and favored magmatic activity, in some cases
Noronha Archipelago Volcanic Alignment was caused by hot Spgkcriped to the action of hot spots. The large magmatic manifestation
activity. Similarly, Thomaz-Filho & Rodrigues (1999) concluded thabesent in the Brazilian interior sedimentary basins was probably
the Pocos de Caldas/Cabo Frio Alkaline Rocks Alignment would g ;seq by the resistance to break offered by the S&o Luis/West African

linked to the Vitoria-Trindade Chain (located in the oceanic area) agdaion. on the equatorial margin, and by the S&o Francisco/Congo
represent, as a whole, the product of one hot spot. Craton, on the eastern Brazilian rﬁargin.
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Figure 3 - General sketch of South America and Africa break-up proposed according to the evolution along the geologic time (modified from Mizusaki et a
1988).
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