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The basement of the South American platform displaysast), Tocantins (Central-eastern, part of the Central-

the lithostructural and tectonic records of three major western), Pampean (Central-southwestern) and Man-

orogenic collages: Middle Paleoproterozoic (or tiqueira (East-southeast).

Transamazonian), Late Mesoproterozoic/Early Neopro-

f[er020|c and I__ate Neoproterozop/Cambrlan, the Brasil- Introduction

iano-Pan African collage. The first two collages have

their records 'r_].the basement of the Syn-Brasiliano cra- The history of the geologic evolution of the South American conti-

tons and Brasiliano Fold Belts. nent from the Neoproterozoic to the early Cambrian is recording all
The development of the Brasiliano-Pan African the steps of the development of a complete and wide tectonic cycle,

collage started in Earlv Neoproterozoic times. with the in terms of J.T. Wilson. This means, from the fission/disarticulation
9 y P ! of a former Late Mesoproterozoic Supercontinent (Rodinia) — up to

first _eVentS of breakup Of_the ROdi_nia Superf?ontinen_tthe further fusion/agglutination of a newer supercontinent — West-
and it has been characterized by diachrony since theirern Gondwana (Pannotia). o
early beginnings. The processes of break up and fission  For the two major tectonic phenomena then developed (fission

. ) . and subsequent fusion) it is necessary to remark, since now, the
took place in different time intervals (ca. 1000-950 Ma, diachronic character for all their typical events of divergent (rift and

ca. 750 Ma, ca. 600 Ma) from one part to another. Dif- drift) and convergent (subduction, dockage, collision) plates and
ferent lithospheric segments were then generated asubplates interaction. The plurality and diachrony of these processes

large (cratons), intermediate and small (terranes, mas- of convergence and orogeny used to occur even for a same structural
' ! rovince. Therefore, under these prevailing conditions the name and

SifS)_ blocks and, at the same times, different k_inds Olyse of the expression “tectonic collage” seem to be the most appro-
basins were formed among them, floored by continentalpriate (according to Sengor, 1990; adapted from Helwig, 1974).

proto-oceanic and oceanic rock units. The subsequent S0 oot B e e erant spaces (proviness) and
interactions among these blocks, descendants 0ﬁifferentspans of times, withthe’finalfate of forming a newer super-

Rodinia, have occurred all over the Neoproterozoic, continent.
since the Tonian up to the Cambrian period, according The processes of fission ( Figure 1) took place in different times

with local tectonic circumstances, from one province to from the Tonian to the Neoproterozoic Il (ca. 1000-900 Ma, ca. 750
! Ma, ca. 600 Ma) according to local tectonic circumstances and sur-

ano_ther, until the complete (collision) (_:Iosure of all ounding conditions. These processes have somehow privileged tec-
basins due to different phases of tectonic convergencetonic zones of the former megacycle (Grenvillian) of the agglutina-

Diachronism was a characteristic of the basin-forming tion of Rodinia. Varied processes of basin-forming tectonics took

. . . . place, resulting in single continental rift systems (small values for
tectonics and also of the subduction and collisional the B factor) up to the development of oceanic realms of different

processes that have formed the Brasiliano-Pan Africanmagnitudes.
orogenic systems. So, the basement of the South Ameri- The convergence processes were varied in degree of intensity

can platform is recording all the steps of the develop- and'timing, with diachrony as a worthy characteristic (Fi'gur'e 2), e_md
particularly many of them were somehow concurrent in time with

ment of a_complete_, wide and complex Wilson Cy(?lerthose processes of distension and divergence elsewhere, in different
from the disarticulation of the former Mesoproterozoic structural provinces (or even in the same province). The designation

supercontinent (Rodinia) to the amalgamation of a of Brasiliano collage intends to embrace all the set of accretionary

. and collisional orogenic events (from ca. 850 Ma up to 490 Ma) and
newer one (Western Gondwana), following a very their final accomplishment of a supercontinental landmass, Western

diachronic history of evolution. Gondwana in this case.
For descriptive purposes, four structural provinces Regarding the extensional processes it is necessary to note,

have usually been recognized for those domains Wherérstly, the importance of the size and nature (geologic and structural
composition) of the segments then produced by fission, i.e., Neopro-

these orogenic S_yStemS sharing the Brasiliano collageerozoic plates and subplates, microcontinents, terranes, etc., the
are better cropping out: Borborema (Eastern north- descendants of Rodinia. Some large blocks (e.g., Amazonia, West
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Figure 1 A modified view of the Rodinia reconstruction (from
Weil et al, 1998). The shapes of Amazonas, S&o Francisco-Congo,
Rio de La Plata and West Africa continental segments are
modified. Speculative positions are assumed for the Hoggar-
Potiguar (here-postulated) plate and Cariris Velhos terrane
(Mesoproterozoic orogen). 1. Grenvillian orogens; 2. Continental
plate segments; 3. Tonian rift lines. AM — Amazonas; BA —
Baltica; C — Congo; CV — Cariris Velhos; CMG — Coates Land-
Maudheim-Grune-Hogna Province; E — Ellworth-Withmore
mountain belt; G — Greenland; H-P — Hoggar-Potiguar; K —
Kalahari; LAU — Laurentia; RP — Rio de La Plata; WA — West
Africa; LA — Luis Alves terrane; CG — Central Goias terrane; AN
— Arabian-Nubian Ocean; G -— Goianides Ocean; PhB -
Pharusian-Borborema Ocean; SP — South pole.

Africa-S&o Luis, Sao Francisco-Congo, Rio de la Plata), blocks of

tively composed only of fractions of Archean nuclei (Luis Alves, as
example) and/or fractions of other Proterozoic fold belts (as in the
cases of Pampia, Juiz de Fora, etc.).

These descendants of Rodinia (Figure 3) have evolved to and
worked out as plates, subplates, microplates, microcontinents and
terranes during the whole Neoproterozoic and the Cambrian. They
interacted during that time (ca. 410 Ma as a whole) and generated
volcanic and magmatic arcs and other subsequent collisional
domains, which became the so-called Brasiliano/Pan African mobile
belts. The participation of some other blocks of exotic provenance
(extra-Rodinia), from continental or oceanic realms in that Western
Gondwana collage, was not recorded up to now, but this is still an
open possibility.

The overall processes of tectonic deformation — in both geo-
logic time and paleogeographic space — led by those varied settings
of interactions were not limited to the orogenic belts then developed.
Important tectonic and thermal reworking was imposed to the under-
lying basement and surrounding tectonic domains, under different
crustal levels and scales. The actions and effects of the Brasiliano
deformation (as well as the associated granitogenesis) have
advanced to the interior of those lithospheric segments, so promoting
crustal reworking of varied intensities. Also, some previous volcanic
and sedimentary covers (Paleoproterozoic and Mesoproterozoic in
age) of those Rodinia descendants have been affected, under thin-
skin (external zones of the Brasiliano belts) and under thick-skin
(those positioned in more internal zones of the Brasiliano fold belts)
tectonic conditions. This is also true for real cratonic covers of Neo-
proterozoic age, far from the main scenario of interactions as, for
example, in the case of the Sao Francisco groups of the Sdo Fran-
cisco-Congo-Kasai cratonic block. Some of these processes of
reworking are beyond the scope and control of the methods of Sur-
face Geology itself. Only observations based upon isotopic and geo-
chemical methods are able to point them out.

Therefore, although the general structural framework, fold

intermediate extent (e.g., Pampia, Central de Goias) and smalbelts, interacting blocks and the like, and the consolidation of West-
blocks (e.g., Guanhaes, Curitiba, Juiz de Fora, Luis Alves) have bee@rn Gondwana are the ostensible face of the Brasiliano collage, there
generated or outlined. In the interior of these major continental seg-are many other important components of the general reworking of
ments it is possible to find out litho-structural records of Archean previous litho-structural assemblages that have to be evoked.

nuclei and fragments of fold belts of all previous Paleoproterozoic

Additionally, many domains of the Brasiliano collage have

and Mesoproterozoic cycles, including those responsible for the preplayed a remarkable role in the frame of the subsequent Phanerozoic
vious agglutination of Atlantica (Paleoproterozoic; Rogers, 1996) evolution. This was particularly overstated as control for the location

and Rodinia (Late Mesoproterozoic/Early Neoproterozoic; Hoff-

of interior and coastal Mesozoic and Cenozoic rifts (“Stage of Acti-

man, 1991). The smaller descendants of Rodinia used to be alternavation” of the South American Platform). But, before that, even dur-
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Figure 2 Western Gondwana assembly — Brazilian-Pan African collage: An attempt to a tectonic correlation table.
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ian (Permian, Triassic) orogenic processes (Bahlburg and Hervé,
1997). The individualization and the final outline of the South Amer-
ican continent were subsequently accomplished in the Mesozoic and
Cenozoic eras by time-concurrent activities, those related with the
formation of the South Atlantic Ocean (accretion) to the northeast
) and east, and with the building of the Andean Chkairto the north,

¥ | 590-520 Ma. [ west and southwest (including B-subduction, micro-collisions and
A Z;gzig m: ANRZES | \ > transform interactions). Particularly, for this development of the

' TN o Atlantic Ocean, a series of Brasiliano structural inheritances have
R_ played an important role.
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The Borborema Province, the northeast part of the South American
continent, is the better-exposed fraction of the Brasiliano Collage,
positioned between the West Africa-S&o Luis-Parnaiba (north and
northwest) and the Sdo Francisco-Congo (at south). From Togo to
Cameroon, in Northwest Africa, there are correspondent litho-struc-
tural assemblages for this province (Brito Neves et al., 1995).

This province is a complex mosaic of Neoproterozoic fold belts
(just one is a reworked Mesoproterozoic belt) and basement inliers
(“massifs”) which are mostly expositions of the previous Paleopro-
terozoic/Transamazonian collage (Van Schmus et al., 1995). The
structural trends exhibit a fan-like distribution, all of them reaching
diagonally the coastal area and the continental margin. Such struc-
tural pattern was commanded by a important net of shear zones or
lineaments that were the preferential sites for the last extrusional
post-collision movements (Late Neoproterozoic Ill to the Cambrian)
in this province. Besides this net of lineaments, another conspicuous

KALAHARI .. . e . . .
PLATE /\/ characteristic is the Brasiliano plutonism emplaced in different
phases from 730 Ma up to 500 Ma, which performs over 30% of the

\ // 1000Km whole province.
— E— Four main geologic/tectonic domains may be identified in this
province based upon the nature and composition of the terranes they
Figure 3 Western Gondwana major continental plates and are assembling:
magmatic arcs. 1 — Platform covers; 2 — Passive continental a. The Médio Coreau domain (MCO), at the west of the Trans-
margin deposits or thinner continental crust domains; 3 —  prasiliano (Sobral) Lineament, displays a reworked border of the S&o
Subduction zones with the sense of dip; 4 — Structural vergence. | yis-West Africa craton (“Granja Massif”) and trapped fragments of
two main kinds of fold belts of the province: pelitic-carbonatic
ing the installation of the major Palaeozoic — post-Cambrian — (proximal, Ubajara belt) and volcano-sedimentary (distal,
syneclises (“Stage of Stabilization” of the platform), tectonic inheri- Martinépole belt). Actually, these are displaced and trapped frac-
tances had exerted their influences (Brito Neves et al. 1984). Thetions of the development of the Trans-Saharian (Dahomeydes-
conditions of thermal age were widely effective everywhere and the Pharusian) continental margins left in our continent during the post-
reciprocal is likely: only far away and out of Brasiliano domains Mesozoic drift. Additionally, this domain is characterized by imma-
there were conditions for tectonic stability during the Phanerozoic ture clastic (some volcanic rocks) deposits (Jaibaras Group) and
sedimentary history. granitic stocks, all emplaced in Cambrian pull-apart spaces devel-
The proposal and identification of four structural provinces or oped along the Transbrasiliano Lineament. The majority of these
four major orogenic systems for the Brasiliano domains in South deposits do not crop out, they are underlying the Paleozoic Parnaiba
America are more a praxis and a concession to the descriptive comSyneclise, as well as defining one of their main depocenters.
mitments (Almeida et al., 1981), and this must not obscure the many b, The Setentrional domain is positioned between the Trans-
paleogeographic and tectonic links shared by them. Such discrimi-prasiliano (NE-SW) and the Patos (W-E) lineaments, and is charac-
nation is done only to delineate the main area of expositions ofterized by the almost continuous expositions of the Paleoproterozoic
Brasiliano structures (as they are allowed by the Paleozoicpasement (some local Archean nuclei), which were reworked to dif-
syneclises), which are additionally positioned in different geo- ferent degrees during the Brasiliano collage. These expositions are
graphic regions: Borborema (eastern northeast), Tocantins (centralpverspread along the so-called “massifs” (Troia-Taud, Rio Piranhas,
eastern, part of the central western), Pampean (central-southwestermgzo José do Campestre) and as minority in the basement (local win-
and Mantiqueira (east-southeast). Besides these internal links easilgows) of the supracrustal belts there present. The belts are formed by
detected in South America, the study and understanding of these orosedimentary and volcano-sedimentary covers of Late Paleoprotero-
ger.“C prlenceS should be handled with the support of the analysis szoic — Jaguaribeana-Oeste Potiguar — and mainly of Neoprotero-
their African counterparts. _ zoic ages, like Rio Curu-Independéncia, Guaramiranga-Canindé =
~ A completely new arrangement for the blocks derived from the Ceara Central, and Serid6, this being the classical area of the
fusion of Rodinia was obtained with the development of the Brasil- province. These rock assemblages are mostly composed of quartzite-
iano/Pan African fold belts and the consequent agglutination of pejitic (+ carbonatic) rock units with minor volcanic components,
Western Gondwana. To this huge and complex mosaic of continen-anq were submitted to strong transpressional deformation during the
tal blocks and branched orogenic systems there were the furthegyasijliano collage. No significant materials of oceanic signatures
docking of different minor blocks of several provenances, continen- haye up to now been detected in the evolution of these belts, as well

tal (later fractions_ of Gondwana, fractions of Laurentie_l) and oceanic gg their geophysical data used to indicate a previous integrity of the
assemblages during the Famatinian (Lower Palaeozoic) and Hercynghole asement. These belts are distributed from west to east, with

SAO FRANCISCO-
CONGO PLATE
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N-NE structural trends alternating with basement inliers Granitic rocks of magmatic-arc affinities occur in its southern bor-
(“macigos”), all of them marked by the Brasiliano granitogenesis der, cutting across the previous litho-structural rock units (Paleo and
and shear zones activities. The basement of this domain was probaviesoproterozoic).
bly a segment of Atlantica, a Paleoproterozoic supercontinent The final evolutionary phase of the province, responsible for its
(Rogers, 1996), that was brought to the present position by the conlast structural pattern—pre-Mesoproterozoic drift—was deeply
secutive actions of the Cariris Velhos (Mesoproterozoic) and Brasil- marked by post-collisional extrusional movements, having the linea-
iano orogenies. ments as preferential sites. With this escape tectonics some new vol-
c. The Transversal Domain is situated between the Patos (E-W)cano-sedimentary basins were emplaced as well as anorogenic plu-
and Pernambuco (E-W) lineaments in the central part of thetons, fissural intrusives and hydrothermal veins, for which different
province. It is characterized by the presence of a volcano-sedimengeochronology methods have indicated ages between 540 and 500
tary fold belt of Late Mesoproterozoic/Neoproterozoic age (besides Ma.
other Neoproterozoic belts to be mentioned), which seem to repre- The structures of the Borborema Province have been recog-
sent a complete development of a wilsonian cycle (Cariris Velhos). nized in the basement of the continental margin, where strong tec-
Particularly, it is striking in the composition of this belt a suite of tonic heritage has been identified in the general architecture of their
meta-aluminous to peraluminous leuco-orthogneisses, enclosed byasins. The correlation of the structures of the Borborema Province
meta-volcanic (mostly felsic types) and meta-sedimentary with those of northwest Africa (from Togo to Cameroon) has been
supracrustals (psammo-pelitic, mostly). To the north of this belt subject of many previous studies, mostly under reconnaissance
there is a contiguous Neoproterozoic belt (< 650 Ma, Piancé belt)scales. To the interior of the South American continent, beneath the
composed by low-grade meta-rythmites, intercalated with bimodal sediments of Parnaiba and Urucuia basins, geological links can be

volcanics of arc-affinities and pierced by several intrusions of noticed between Rio Preto-Riacho Pontal belts and the Brasilia belt,
tonalites, quartz-diorites and high-K granites. These volcano-sedi-of the Tocantins Province.

mentary rock assemblages are younger than 630 Ma, and the granites
were intruded between 620 and 570 Ma.
The net of shear zones that delimitates and transects the transTgcantins orogenic system
versal domain have deeply reworked these two contiguous belts dur-
ing a late phase of escape tectonics, specially ca. 540-500 Ma, when . . .
new volcano-sedimentary assemblages (“pull-apart basins”) and’he set of orogenic belts flanking the east margin of the_Amazon_as-
plutonic bodies (alkaline granites) were formed and emplaced. ThisPampia plate (Figure 2) has been named as Tocantins Province
geodynamic process was caused by the continuation of the obliquéAlmeida et al., 1981), but it is necessary to remark their different
convergence of the northern domains, Hoggar-Potiguar and WesfBegments with different evolutionary hlstorlgs: Aragu_au (norther_r]
Africa-Parnaiba against the Cariris Velhos orogenic zone, with the branch, between Amazonas and West Africa-Parnaiba), Brasilia
development of important thermal anomalies along the shear zones{central branch, also flanking the western border of the S&o Fran-
(up to 708C) and slow events of cooling (from 580 to 500 Ma, CiSCO plate), southeastern portion (between S. Francisco and Rio de
Corsini et al., 1997). La Plata plates) and the southwestern branch, Paraguay-Pampean
d. The Southern Domain, to the south of the Pernambuco lin- (0ne of the youngest segments of the Brasiliano collage).
eament is characterized by the evolution of the orogenic systems
(derived from previous continental margins) of the northern periph- Araguaia Belt
eries of the S&o Francisco Craton. A systematic display since exter- ) ) .
nal zones (foreland, S&o Francisco Craton, to the south) to internall N€ Araguaia belt is a NS-trending thrust-and-fold belt, about 1,000
zones (hinterland, Pernambuco-Alagoas massif, other basemenf™ long and 100 km wide, covered to the east by the Parnaiba Basin.
blocks of southeast Piaui, to the north) may be observed. These beltd iS composed of metamorphosed psammitic and pelitic sequences,
are composed by assemblages of passive continental margin§V'th_ minor carbona_ltlc rocks_ and numerous mafic and ultramafic
(diamictite-quartzite-pelite-carbonate) which have gradually Podies assembled in the Baixo Araguaia Supergroup. The western
evolved to volcano-sedimentary and to deep-water sediments assenfnd external domain is formed by the low-grade metasediments of
blages (to the north), with some local indications of oceanic reaimsthe Tocantins Group, comprising mainly chlorite-muscovite schists,
and subduction zones near their hinterlands. Relicts of oceanicPhyllites and quartzites (Pequizeiro Fm), and phyllites, slates, meta-
and/or island arcs realms have been pointed out in these distal zonedfkoses and metalimestones (Couto Magalhées Fm), the latter over-
of Riacho do Pontal belt (Monte Orebe unit) as well as in the far inte- thrusting or overlying (by unconformity) the basement of the Ama-
rior (Canindé unit) of the Sergipano Belt. The presence of some segZ0nas craton to the west. The eastern and internal domain is com-
ments of Mesoproterozoic orogenic belts (Cariris Velhos or alike) in posed of micaschists (garnet, staurolite, kyanite) of the Morro do
the backland zones (mostly Paleoproterozoic domains) has beefampo Fm, feldspatic schists (Canto da Vazante Fm) and mica-
indicated by preliminary isotopic data. Regarding the occurrences ofschists, calc-schists, marbles and amphibolites (Xambioa Fm),
basement rocks, of particular interest is the presence of litho-struc-2assembled as the Estrondo Group. This domain is marked by dome-
tural assemblages (with primary N-S trends, Archean and Paleoprolike structures cored by orthogneissic and migmatitic basement
terozoic in age) proceeding from the southern domains, from the Sadnliers of Archean and Paleoproterozoic ages.
Francisco Craton basement, and then submitted to the newer (E-W)  Mafic and ultramafic rocks are associated with both the base-
structural trends of the Brasiliano framework. ment and supracrustals, mostly in the western domain, within the
The installation of these continental margins presents indirect Tocantins Group. Serpentinized peridotites and dunites, with
values of ages around 750 Ma. Age values about 630 Ma have beephromite pods (Koutschoubey and Hieronimus, 1996; Teixeira,
inferred for the main phase of folding, with the late orogenic pluton- 1996), are associated with chert and jaspilite. Additional occurrences
ism dated between 580 and 540 Ma. of pillow basalts have been noticed, adding the notion that these bod-
To the more distal parts of the Sergipano belt and between thisies are remnants of ophiolitic complexes (like those of the Rockelide
and the Pernambuco Lineament there occurs the granitic-migmatitichelt to the north, on the African side).
rocks of the Pernambuco-Alagoas Massif, a very particular geologic ~ Ages of the supracrustal piles are not adequately constrained,
context, around 125,000 Krim area, with several indications of pre-  but there are indirect evidences (rifting of the basement) for a Neo-
Brasiliano rocks, and the effects of the Brasiliano granitization are proterozoic age. Age of metamorphism is preliminarily defined by
overspread. The eastern part of this massif presents many lithologiPb-Pb zircon data of 655 + 24 Ma (Moura and Gaudette, 1993) to the
cal remnants of Paleoproterozoic rock units, while its western partemplacement of syntectonic granites.
seems to have an important contribution of Mesoproterozoic granitic Structural grain is defined by pervasive foliation and major
rocks (Cariris Velhos orogeny), with a small Archean nucleous. thrust faults, generally NS-trending and with gentle dips to the east,
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as well as the mineral and stretching lineations. Structural analysed-1.3 Ga, interpreted as the approximate upper age limits for the
suggest westward crustal shortening and tectonic transport towargrotoliths of the granulitic rocks (Pimentel et al., 1999c). The high-
NW, indicating oblique collision. Metamorphism is of barrovian grade metamorphic event has been defined as of late Neoproterozoic
type, increasing from incipient (to the west) to middle-high amphi- in age, ca. 630-610 Ma (Fischel et al., 1998).

bolite facies to the east. Superimposed NNE-SSW strike slip dis- Some granite intrusions are present in the internal domain,
placements of the Transbrasiliano Lineament reach the southern poreither within the Araxd or the Anapolis-ltuacu assemblages, but
tions of the Araguaia Belt, and this is assumed as their limits with thewithout reliable geochronological data. There is one exception for
Central Goias and other supracrustals of the Brasilia Belt. The llhathe Marata subvolcanic granite, which has an U-Pb zircon age of 794
do Bananal Cenozoic sediments are hiding the possible links with+ 10 Ma (Pimentel et al., 1992). Preliminary Sm-Nd data for these

the Paraguay belt to southwest. granites display a range of ages similar (1.8 to 1.5 Ga) to those of the
Araxa and of the granulitic complex, suggesting that they could be

Brasilia Belt derived from remelting of crustal materials during the Neoprotero-
zoic.

The Brasilia Belt is a complex orogenic system (thin and thick-skin), To the west of that internal zones there are the expositions of

1100 km long, displaying structural vergence towards the S&o Franthe Central Goids Massif, a very complex crustal fragment (hinter-
cisco Craton, with P and T metamorphic conditions increasing pro-land), including Archean granite-greenstone assemblages, Paleopro-
gressively towards the west. terozoic orthogneisses and volcano-sedimentary sequences, overlain
The basal stratigraphic succession, the rift sequence of the Araiby the Serra da Mesa Group (a clastic assemblage). Its eastern limit
Group (Statherian in age), is overlain by the Paranoa Group (ca. 1.Gs marked by the layered mafic-ultramafic complexes of Barro Alto,
Ga), a mainly detrital sedimentary assemblage also including someNiquelandia and Cana Brava. The crystallization ages for these com-
carbonatic strata, which, together with the Vazante and Canastrgplexes are around 2.0 Ga (Correia et al., 1997, among others), and
groups (in the south), are interpreted as the shelf sequence of a typithe high-grade metamorphism was dated at ca. 780 Ma (Ferreira
cal passive margin (Fuck et al., 1993) outlining the western marginFilho et al., 1994).
of the S&o Francisco-Congo continent. This sequence is overlain by ~ The western area of the Brasilia Belt comprises large exposures
paraconglomerates and carbonate-bearing phyllites of the Ibidof the Goias magmatic arc (in Mara Rosa Terrane). Most of the arc
Group, which seem to be representing outer shelf and slope depositsnagmatism is represented by metaplutonic rocks, tonalites and gra-
The internal domain of the Brasilia Belt is mainly formed by the nodiorites, exposed between narrow belts of neoproterozoic vol-
Araxa Group metasediments, micaschists and quartzites from deegano-sedimentary sequences. The oldest rocks are orthogneisses
waters environments of the continental slope and rise. Abundantdated at ca. 0.93-0.90 Ga and the Mara Rosa tonalite dated at ca.
amphibolites are associated with these sediments, some of them di®.86 Ga (Pimentel et al., 1997). In the Ipora-Jaupaci area, the arc
playing chemical signatures of continental tholeiites, and many othersmagmatism is much younger, with orthogneisses (arc types) being
presenting chemical and isotopic signatures of Neoproterozoic (Sm-dated between 0.73 and 0.64 Ga and arc metarhyolites with U-Pb zir-
Nd whole rock isochron ca. 1010 + 103 Mag = + 5.3) depleted con ages between 0.76 and 0.64 Ga (Pimentel et al., 1999 a). Geo-
mantle-derived oceanic crust ( Brod et al. 1991; Fischel et al., 1999)chemical data show that these younger rocks are the much more
The structural overall pattern of the Araxa rock units is characterizedevolved types, in contrast to the older arc rocks which have very
by shallow-angle foliations and thrust sheets verging towards theprimitive signatures, being similar to mantle-derived granitoids of
S&o Francisco Craton, and E-W lineaments interpreted either as latyoung intra-oceanic island arcs.
eral ramps or secondary superposed thrust events. A distinctive fea-
ture for the Araxa Group is the occurrence of a series of small ser-ggythernmost portion
pentinite bodies forming a ca. 200 km long ophiolitic mélange
(Strieder and Nilson, 1992). The thrust sheets and the mélange sugFhis portion comprises a flat-lying package of east-northeastward-
gest that Araxa rocks could correspond to an accretionary wedgealisplaced nappes (Figure 4), representing a diachronic thick-skinned
thrust over platformal sequences of the passive margin. and frontal growing nappe system that underwent a minimum of 300
The pelitic-carbonatic sequence of the Bambui Group (with a km in magnitude of aggregate displacement, accounting for deeper
basal diamictite) overlies the passive margin sequence and also largerustal levels progressively exposed in the western allochthons. The
areas of the Sao Francisco Craton, where it is a flat-lying coveruppermost tectonic unit derived from magmatic arc terrane
almost without deformation. Some authors, e. g., Thomaz Filho et al.(Socorro-Guaxupg displays high-pressure and high-temperature
(1996) have suggested that the Bambui Group (or the youngest patbasal granulites. High-pressure terrane is underlain by the Ky-gran-
of it) was formed in response to the development of the Araxa thrustulite sheet Trés Pontas-Varginhaappe) and the metapelite-meta-
sheets in the west. greywacke flakeGarmo da Cachoeirand Aiuruoca-Andrelandia
Recent Sm-Nd data shed some light (Pimentel et al., 1999a) tonappes). The lower allochthonous units are made up of medium-
the source areas of the sediments. Only Paleoproterozoic sourceressure metamorphic sequence associated with polymetamorphic
areas (probably from rocks of the former S&o Francisco continent)orthogneisses Lminarias-Carrancasand Lima Duarte nappes)
were involved in the deposition of the Paranoa, Vazante and Canaswhich grade, in a trailing imbricated fan type thrusts, to the
tra groups. Araxa and Ibid samples have shown bimodal model agegparautochthonous units (Campos Neto and Caby, 1999a).
with a group of data between 1.5 and 1.0 Ga (derived from Neopro- The Socorro-Guaxupéerrane is a giant allochthon showing a
terozoic Magmatic arc, to the west?) and other different groups withright-way-up crustal section of hot and partially melted layered
data between 2.3 and 1.8 Ga. Model ages between 1.4 and 1.9 Ga farust. It comprises basal banded enderbite partially derived from a
the Bambui sediments are somehow compatible with the model of aNeoproterozoic nearly juvenile immature magmatic arc setting (Sm-
foreland basin model. Nd Tom model ages ca. 1.3 Ga). These granulites grades upward into
Another feature worthy of mention in the internal domain is the a predominant grey to pink, metaluminous migmatites with (to their
high grade rocks of the Anapolis-ltaucu Complex, a NW-SE elon- top) pelitic to semi-pelitic migmatites. From these migmatites longi-
gated zone (250 km long, 70 km wide), exposed west of the Araxatudinal right-hand strike-slip shear zones control a major metamor-
Group sediments by high angle mylonitic zones. Many different phic jump (southwestwards) to greenschist facies. Various syn-oro-
rock types are present there, including orthogranulites, mafic-ultra-genic deformed plutonic rocks having mainly 0.63 Ga (between
mafic rocks, aluminous granulites, garnet-gneisses, minor marbles0.67—0.625 Ga) show chemical and isotopic signatures compatible
calc-silicatic rocks, quartzites, as well as a large number of grani-with the evolution of a subduction-related magmatism onto conti-
toids intrusions, with poorly known chronostratigraphic relation- nental setting and contain systematically Mesoproterozoic Sm-Nd
ships due to the complex deformational patterns. Recent Sm-NdTpm values. They are of a porphyritic, jotunitic-charnockitic suite,
model ages (Sato, 1998; Fischel et al., 1998) point out the rangehat gives way upward to a mangeritic suite and, at higher levels, to
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Figure 4 Tectonic profile through the southern Tocantins orogenic system.

batholiths of porphyritic granitoids. The base of the nappe under-mineral succession is described (Trouw et al., 1986). Eastward, the
wentT = 750-870°C an& = 11.5-14.0 kbar of metamorphic condi- later and external thin-skinned N-directed thrusting pattern predom-
tions, and yield an isobaric heating evolution toward 860-920°C, inates (duplex under the scale of kilometer)
consistent with dry melting and generation of anhydrous In brief, the southern extension of thecantinsorogenic sys-
charnockitic-mangeritic magmas. The upper migmatites underwenttem represents the collisional juxtaposition of 3 major tectonic set-
low-pressure metamorphic conditioffis< 820°C and® = 4.5 kbar). tings: 1 — A southwestern long-lived Neoproterozoic immature to
Sm-Nd data point out (cooling around 600°C) ages for this meta- mature Socorro-Guaxupénagmatic arc terrane, which displays a
morphic path occur at 0.63 Ga, when major syn-metamorphic tight paleogeotherms pattern. This process may be supported by dou-
detachment, locally accommodated by a NW-oriented oblique left- ble subduction: one NE-dipping froRio de la Plataplate, and other
hand strike-slip fault, accounts for the direct contact of the upper- SW-dipping fromAnéapolis-Andrelandiaerrane; 2 — A metasedi-
most migmatitic unit above the basal granulites (Campos Neto andmentary assemblage with contributions from an active margin envi-
Caby, 1999b). The late metamorphic NE-displaced out-of-sequenceronment from theAnapolis-Andrelandiderrane. The high-pressure
thrusts are younger than the 0.625 Ga mangerites. Post-kinematignetamorphism implies a low paleothermal gradient which could be
intrusion of potassic syenites are present (ca. 0.61 Ga), starting thechieved in an ocean closure through a SW-dipping subduction, at
inner post-collision extensional environment. least 60 + 5 km deep; 3 — Passive continental margin assemblages
TheTrés Pontas-Varginhaappe is a thick sheet that crops out  (lower allocthon and parautochthonous units).
for 170 km parallel to its ENE displacement direction. The nappe The inverted metamorphic field gradient is shown by
package comprises mainly coarse-grained Rut-Ky-Grt granulites, diachronic mineral equilibration at different temperatures through-
lesser impure quartzites, and few calc-silicate rocks, gondites, lensegut the metamorphic prism. It requires the rapid emplacement of the
of metabasic rocks and rare sills of mafic-ultramafic rocks. Upward ypper hot allochthon resulted from the main frontal collision of the
the Ky assemblage gives way to sill-bearing granulites up to Rio de la Plataplate against th8&o Franciscplate at 0.63 Ga. The
migmatites. TheAiuruoca-Andrelandiaand Carmo da Cachoeira magmatic arcs were upward exhumed and thinned from the deep|y
nappes bellow are chiefly made up of a layered sequence of peralusybducted slab and driven horizontally above the edge of the S&o
minous Rut-Ky-Grt-Ms schists and dark-grey, massive Grt-Bt-P| Francisco plate by fast continental subduction process after complete
gneisses and schists. Small lenses of metabasic rocks rise to eclogitigsorbtion of the oceanic domain. The hinterland-driven syn-meta-
metamorphic assemblage. The chemical and isotopic characteristicgyorphic detachment could be the result from internal extension by
of these rocks are correlate with the Ky-granulites described abOVedynamic compensation in response to the possible building of an
The former have a pelitic source showing Sm/Nglx Tand U-Pb Himalayan size mountain range.
ages (on detritical zircons) ca. 1.9 Ga (Séllner and Trouw, 1997).
The latter has a graywacke chemistry withyImodel ages between
1.16 and 1.55 Ga, becoming to unravel their Neoproterozoic juvenileParaguay Belt

volcanic arc source. . . .
: . . The Paraguay Belt and its corresponding cratonic cover were
A coherent inverted metamorphic pattern is supported by thesedeposited on the southeastern margin of the Amazonas-Pampia

nappes. Lower temperatures (650°C) were attained under high-pres; late, this including the orthogonal branch of the Tucavaca Belt

sures (12-14 kbar) related to the decompression stage of eclogit axtendin estwards into Bolivia). The sedimentation of the
conditions (660°C-17.5). Upward the temperature increase to 700°C X ing westwards 1 via). .
(P = 15 kbar) on Ky-granulites to get 830-950°C in a near-isobaric supracrustal sequences has started in the Vendian (610-570 Ma ago,

heating path. The syn-kinematics decompression related to the out] 'ompette, 1994) with the deposition of glaciogenic (rift-related)

of-sequence thrusting varies from 600-690°C and 9-11 kbar at caf"md turbiditic rocks of the Puga and Cuiaba formations. A carbonatic

610 Ma (Campos Neto and Caby, 1999b) accomplishing, in 20 Ma, 0CK unit — Araras Fm — is overlying and marking the end of the
the short-lived syn-collision metamorphic evolution. glacial features in the whole basin. The two basal units may be traced

The psammitic rock associations that are related to the passivdOr ong distances along the margin of the craton as well as inside the
continental margin deposits occur as the lower allochthon and Tucavaca rift (where they are known as Boqui and Murcielago
parautochthonous units, where the major sheet shows eastward mirfroups). 3 ) )
imum transport of 140 km. They are composed mainly of white and . In Corumba area, the south.ern part of. this belt, .the basal unit
green mica quartzites grading upward into well-bedded to laminatedincludes large manganese and iron deposits (Jacadigo Group) fol-
quartzite interlayered with graphitic and aluminous metapelites l0wed by carbonate deposits of the Corumba Formation (an equiva-
(Ribeiro et al., 1995). Polymetamorphic orthogneisses and lent of Araras). Th_e Corumbd group is up to 700 m thick (B(_)gglanl,
migmatites also belong to the nappe package, &atravian-type 1997) and comprises conglomerates, sandstones and pelites at the

September 1999



161

base, which pass into shallow-water dolostones, and then (to thébetween the Pampia microplate (with the magmatic arc developed
inner part of the basin) to lime-rich mudstones. by the Cambrian subduction of the Puncoviscan ocean) and the Rio

The uppermost limestones (near Corumba) of the sequencede La Plata plate (or the previously agglutinated continental land-
contain remains of Ediacaran-like metazoans and metaphytes, amass, to the east of Gondwana). The geochronological data for these
well as other microfossils (Zaine and Fairchild, 1985), indicating processes are well constrained in the span of 533-519 Ma (Rapela et
Vendian age for the deposition of these rocks. al., 1998), coeval of those processes of the Puncoviscan belt.

The upper part of the sedimentary succession consists of silici- As previously mentioned, this Pampean area seems to be the
clastic rocks, cross-bedded sandstones (Raizama Fm), followed byatural continuation of the Paraguay belt, partially hidden by the
red shales, siltistones and arkoses (Diamantino Fm) assembled in thEenozoic Chaco sediments. So considering, this area is only a local
Alto Paraguay Group. Some shales of this sequence have yielded autcropping feature, the youngest one, of the tectonic cycle of the
Rb-Sr isochronic age of 568 + 20 Ma, interpreted as age for diagen-Rokellides-Goianides-Puncoviscan ocean, where the development
esis (Cordani et al., 1985). reached the early Cambrian. To the southern part of the Gondwana

The dominant deformational style of the belt is marked by continent, the structural continuation of these orogenic systems—
steeply dipping planar structures, and a generally fan-like distribu- Terra Australis (Cawood et Leitch 1998)— the collisional processes
tion of axial-plane foliations is observed. Although increasing from were still younger, between 510 and 490 Ma, i.e., reaching the
west (the craton) to the east (hinterlands, Mara Rosa and Centralremadocian age (Lower Ordovician). Therefore, the last and
Goias terranes), metamorphism and deformations are weak, suggesyoungest orogenic stages of the Brasliano/Pan African collage were
ing moderate horizontal shortening. Apparently, the Brazilian part of coeval with Ordovician marine invasions that were then occurring in
this belt had an ensialic evolution, as indicated by the sedimentolog-the northern part of the just-agglutinated Gondwana supercontinent,
ical features and the lack of volcanism and other characteristics (asvhere stable shelf conditions had already been established.
recorded to the south, in the Pampean area, assumed as probable During the subsequent geologic period, firstly in the Ordovician
continuation) of oceanic realms. and Lower Silurian times, this part of the province was deeply

Rocks of the Cuiab&d Group were intruded by post-orogenic affected (deformation, metamorphism, plutonism) by the develop-
granites, like the Sdo Vicente (east of Cuiabd), for which there is ament of the Famatinian orogenic cycle, i.e., the history of birth and
previous Rb-Sr isochronic age of ca. 508 Ma (Almeida and Manto- subduction of the lapetus Ocean (southern branch). Besides, both the
vani, 1975). Hercynian (Permian and Triassic) and Andean orogenic events used

Available geochronological and paleontological data indicate to reach and reactivate (even in the Tertiary period) the whole Pam-
late Neoproterozoic-Cambrian phases of sedimentation, followed bypean orogenic systems.
closing and inversion (collisional) of the basin between 550-500 Ma

(Trompette, 1994), but this need to be redefined. . -
Mantiqueira branched system of orogens

Pampean (Paraguay) Orogen The geological scenario of the south-southeastern Atlantic coastal

area of Brazil and Uruguay (also including in the interior of the con-

The Pampean Province (Ramos, 1988) in Argentina is the centrakinent the parallel range of Mantiqueira) is a NE-trending orogenic
southwestern part of the Brasiliano mosaic of the basement of thesystem, mostly controlled by (late) steep strike-slip shear zones. It
South American platform, being characterized as an orogenic develcomprises a series of terranes that have diachronically collided
opment of the lower and middle part of the Cambrian Period. Their against the just-amalgamated (0.63-0.62 Ga) S&o Francisco-Rio de
analyses and studies have been difficult and puzzling due to thd.a Plata plates, forming the orogenic system that is the final result of
structural overprint of the subsequent orogenies of the Phanerozoithe cyclic history of the Adamastor Ocean on this South American
tectonic cycles (Famatinian, Hercynian and Andean), as well as toside. Such history is relatively well-constrained on the African side
the many Phanerozoic cover rocks of @teaco-Parandasin and by Stanistreet et al. (1991) and Frimmel et al. (1998), where a initial
from thePampasplains. (0.76-0.70 Ga) and a final (0.61-0.55 Ga) glacial stages are envelop-

This province shows presently north-south structures as a resuling the well-sorted stratigraphic pile, which display the major litho-
of interaction convergent processes between the blocks of Arequipaiogical records of marine transgression and of the development of a
Antofalla (Paleoproterozoic and Mesoproterozoic segments, to thepassive continental margin.
west), Pampia (central, a Mesoproterozoic-Grenvillian block) and On this South American side, the onset of the passive continen-
Rio de La Plata (or a partial agglutination of Pre-Gondwana blocks) tal margin and associated glacial deposits (Sturtian age) is recorded
that gave birth to the fold belts of Puncoviscan (West Pampean) andn the eastern edge of the S&o Francisco plate (Macaubas-
Cordoban (Eastern Pampean). Like the Paraguay belt (their naturalequitaigroup). Other equivalent glacial deposits occur as a flat-lying
continuation to the north) this evolution began with the Varengian cover of the whole S&o Francisco plate.
taphrogenesis (610-590 Ma, Knoll and Walter, 1992) at the same Five narrow and elongated (Figure 5) small plate fragments
type of the glacial sedimentation of Puga formation and associateddescendants of Rodinia) played an important role in the history of
assemblages of rift environments. this orogenic system. Two of them present previous Mesoprotero-

The Puncoviscan belt has evolved from an wide continental zoic volcanic-sedimentary sequences overlaid by passive continental
margin and displays richness and variety of lithological facies from margins deposits, with either pelitic-carbonatic assemblages (Apiai
continental to marine environments and a remarkable contingent ofterrane) or terrigenous rock-units (Luis Alves terrane) predominat-
fossils from the Vendian to the Lower Cambrian (Rapela et al., ing. The basement of Apiai terrane is gneissic-migmatitic, Paleopro-
1998). The subsequent process of subduction was developed fronterozoic in age, while the basement of Luis Alves terrane is charac-
west to east, under the Pampia microplate, leading to a collisionalterized by a poly-orogenic Archean-Paleoproterozoic granulitic
process between this microplate and the Arequipa Antofalla block,complex, somehow preserved of Brasiliano deformation (Basei et
still in Cambrian times. Undeformed rocks of the Upper Cambrian al., 1998). The other three terranes — Curitiba, Juiz de Fora and
age are covering a complex pattern of isoclinal folding of this Pun- Serra do Mar — present a polymetamorphic Paleoproterozoic base-
coviscan belt. ments overlaid by volcano-sedimentary sequences (Juiz de Fora and

The Serra de CordobgEastern Pampean) displays a predomi- Serra do Mar) and sequences of metacarbonate-metapelitic-psam-
nance of paragneisses and aluminous schists, migmatites and alummitic (Curitiba) nature, for which the ages are still uncertain. These
nous granites, which, according to their PTt patterns, represent thesequences may be derived respectively from Neoproterozoic arc sys-
litho-structural records of a collisional orogen (with a short or dis- tems and passive continental margins. Only those of the Serra do
putable history of subduction). This collision was developed Mar terrane have some isotopic data pointing out a Neoproterozoic
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by fluvial and lacustrine deposits and alkaline-peralkaline granitic
intrusions (0.6—0.57 Ga), according to Siga Jr. et al. (1999). These
basins may represent the result of impactogenic processes.

Remnants of marine deposits are related with the development
of the foreland basin (south of Luis Alves block) of Itajai and Cam-
agua, which were pierced by intrusive granites and volcanic felsites
(0.56 Ga). These deposits contain several Vendian species of paly-
nomorphs , and their stratigraphic history is between 0.59 Ga (basal
volcanism) and 0.53 Ga (age of the thin-skin deformation).

A extension to the north of the Adamastor ocean is recognized
and it is here called the Rio Doce gulf, which is admitted to be also
formed around 0.75 Ga, based on data of amphibolitic rocks
(Pedrosa-Soares et al., 1998). The first record of subduction-related,
juvenile, partially intraoceanic, calc-alkaline volcano-plutonic arc is
recognized eastward of Juiz de Fora terrane: the Rio Negro mag-
matic arc, at ca. 0.63 Ga (Tupinamba, 1999), which was lately
accreted on the Serra do Mar terrane. A juxtaposition of the arc and
the Juiz de Fora terrane took place at ca. 0.6 Ga in an oblique way,
and so, to the north, a continuation of the eastward subduction was
possible.

The main oceanic plate convergence took place at the same
time, around 0.60-0.58, forming the Galileia plutonic arc, which dis-
plays strong crustal contribution (Nalini et al., 1998) , as a product of
an east-dipping subduction from the eastern passive continental mar-
gin of the S&o Francisco plate, and that was accreted to the Juiz de
Fora terrane. Remnants of oceanic convergence and subduction have
positioned the Juiz de Fora terrane above the Serra do Mar
microplate at about 0.59-0.57 Ga, forming the plutono-migmatitic
root of the Rio Doce magmatic arc (after Campos Neto and
Figueiredo, 1995 and Wiedmann et al., 1997).

As accretionary episodes, the collisions were also diachroni-
cally younger towards the east. The Araguai belt (eastern edge of the
Sao Francisco plate) is related to the collision of the Juiz de Fora ter-
rane against the Sao Francisco plate and it presents a series of west-
ward displaced thrusts under medium pressure metamorphic condi-
tions. A main suture zone is related to the 0.58 Ga Abre Campo
crustal discontinuity described by Fischel et al. (1998).

A widespread series of syn-kinematics (0.57-0.55 Ga) peralu-
minous diatexites, and I-type granites and mangerites occur in the
Serra do Mar terrane. They are related to the final closure of the V-
shape oceanic remnant between Serra do Mar and Juiz de Fora land-
masses.

The continuation of the predominating westward compression
has caused a steep-dipping shear belt, a long and linear site for extru-

juvenile sources. Besides all that, there is a small anonymous frag- : ; ; " .
ment/terrane composed of migmatites with a Kibaran age of meta-Sional dlsplagements that is p95|t|oned along the,central part of this
northern portion of the orogenic system. The “Além-Paraiba” shear

morphism (Precciosi et al., 1999) that has preliminarily been identi- zone, up to 100 km wide, is associated with high grade metamor-

fied in southeast Uruguay, to the east of the Pelotas arc. . phism and granitic plutonism (0.58-0.55 Ga, Machado et al., 1996,

The first well-constrained plate interaction for this orogeni X : .
system was ca. 0.705 Ga, with the formation of the intra-oceanic RipEDert et al., 1996). A series of pull-apart basins occur along this huge

Vacacai arc (Babinski et al. 1996) in Rio Grande do Sul. The mainSystem of strike-slip faults, and they were weakly deformed by trans-

and subsequent phase of plate convergence took place southwedt! €SSion and metamorphose(_j under very low gr_a(_jes. - .
Mantle- and crust-derived magmas mixing-mingling is

ward, with the development of the Pelotas magmatic arc, facing the bserved along a newer post-collisional arc (ca. 0.52-0.51 Ga,

eastern part of the Luis Alves terrane. This arc comprises a series o\?/)Viedmann et al., 1993) accreted mainly in the Serra do Mar terrane

Ic-alkalin lutonic rock nd high-K rphyriti rani ; . .
?(?53?0.6161 %ag,ufjci)sp?ayi%; ?Ia?—ly?ng ?oliatioﬁcs) Fr)el);tég tg itré?lz It could be connected with the maintenance of the high-thermal gra-
deformation caused by W-NW tectonic transport (Fragoso Cesa andjl_ent_lnducmg metamorphism up to Earlier OdeV"?'ar! times. Oth_er-
Machado, 1997; Silva et al., 1998). Late intrusion of aluminous wise it could be related to a late (far-away_) west-dipping subduction
’ ' ' process, somehow connected with the final closure of the eastern

granites related with strike-slip displacements, and some post-colli- . - .
sional pink granites (0.594 Ga) also occur. At the same time (Ca_Ada_mastor Ocean_ (0.54-0.53 Ga) |ndL_|C|ng the east-verging defor-
mation, observed in the foreland deposits of the African side.

0.615 Ga), the Pien magmatic arc was being accreted (Harara et al.,
1997) in the eastern part of the Curitiba terrane, as a result of a west-
ward process of subduction. : :
The main collisional orogenic interaction — Mantiqueira oro- GeOdynamIC evolution

gen, ca. 0.6 Ga — was responsible by the juxtaposition of Pelotas

arc, Luis Alves terrane, etc. and the southeastern part of Rio de Lalhe up-to-date paleomagnetic-supported reconstruction of Rodinia
Plata plate, with the closure of all oceanic spaces between that majo¢Figure 1) shows a Panthalassan-size ocean (Monrovia) in the
arc and the Apiai terrane. Undeformed successor volcano-sedimenremaining Earth’s surface (Weil et al., 1998). The large Arabian-
tary basins were subsequently developed (Luis Alves and CuritibaNubian Ocean (Stern, 1994), west of the Congo plate, and the prob-
terranes mostly), with roughly N-S trends, and they are characterizecable South Pole connection with the (frozen) Pharusian Ocean

¥

+
+
-
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Figure 5 Vestiges of the lost oceans from Rodinia to Western
Gondwana: ca. 750-700 Ma paleogeographic outline.
1. Tonian/Cryogenian magmatic arcs; 2. Passive continental
margin deposits and thinner continental crust domains;
3. Mesoproterozoic belts; 4. Continental plate segments;
5. Subduction zones with the sense of dip; 6. Cryogenian sutures;
7. Ancient rift lines. AA — Anapolis-Andrelandia; AP — Apiai;
C - Congo; CG - Central Goias terrane; CR — Curitiba;
CV — Cariris Velhos; H-P — Hoggar-Potiguar; JF — Juiz de Fora;
KA -— Kalahari; KH — Khomas gulf, LA — Luis Alves;
LU — Lufilian; MR - Mara Rosa; RD — Rio Doce gulf; RP — Rio de
la Plata; SG — Socorro Guaxupé; SF — Sao Francisco; SM — Serra
do Mar; Tl — Tilemsi; WA — West Africa.
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(Caby, 1994), on the western side of the West Africa plate (Figureold continental crust, high-pressure overthrusting with crustal thick-

1), were remarkable pieces of that oceanic realm. The Goianides anéning and indentation processes, having as modern analogous the

the Borborema Pharusian oceanic realms could have then had frankdia-Asia collision.

connectlpns. ) . ] ] Opposite to that, the western side of Adamastor ocean was pop-
Additionally, extensional regimes (1.1-0.97 Ga) have immedi- yjated by several microplates (already mentioned) which had

ately followed the development of the Grenville orogeny in the giachronically collided against the just-assemiSéb Francisce

Amazonas plate (Bettencourt et al., 1999), as well as the Cariris Vel-giqg ge |a Plateplate. These processes are related to the building of

hos orogeny in Borborema. Coeval mafic dike-swarm have occurredthe Mantiquei : .

. 2, ; queirabranching system of orogens, that displays many
in the S&o Francisco pIa_te (ca. 906 Ma, Machado and Noce, 1993)intra-oceanic juvenile accretionary components of different ranges
All these data are recording the onset of the broad taphrogeny of thef time. with mean retionary events between 0.6 and 0.57 G
Tonian period, a first trigger for the later Rodinia break-up. A prob- 0 e ean accretionary events between U.6 a ’ a.

able rift-drift psamitic-dominated sequence related to that taphro- E@St-dipping subductions have faced the remained passive continen-
genic episode seems to be preserved on the western border of the S5 margin of Sdo Francisco plate (Galiléia arc), the western edge of
Francisco plate (the Paranoa and Canastra Groups). The Rio de [d1€ Juiz de Foramicroplate (Rio Doce arc), and the NW dipping
Plata continent was rifted-away from the western Kalahari and sub-subduction of the western edge of thés Alvesmicroplate (Fén
mitted to a northeastward drift. Small fragment containing Grenvil- arc). Around 0.575 Ga, the west-dipping subduction seems to have
lian rocks (Correia et al., 1999) was separated from Amazonas platéeen responsible by the major oceanic crust consumption (Figure 5),
at that time (Central Goiéas terrane). related to the onset of the plate convergence process at the African
While taphrogenic events were prevailing elsewhere, the side of the Adamastor Ocean, with collisional phases reaching 0.54
Goianides oceanic plate started to face an east-dipping subductioa (Khomas-Gariep-Saldania belts). Successor basins, anorogenic
since Late Tonian times (0.90-0.85 Ga) that led to the accretion ofplutonism, escape-tectonics events, long-lived thermal anomalies,
the intra-oceanic island arc (Mara Rosa), which was later on dockedetc, have already been described in the last part of the evolutionary
to the continental fragment of Central Goias Massif about 0.79 Gahistory of the Adamastor Ocean, with the final closure around 0.53
(after Pimentel et al., 1997). Other evolutionary arc systems (€.9. theg, (foreland deposits of the fish River Fm of Nama Basin) on the
Lufilian in Zambezi), microcollisions and dockage processes were African side. Thus, the estimated life span of the Adamastor Ocean

elsewhere coeval (Porada, 1989). A roughly eastwards plate kine- " : S
matics have led the Rio de la Plata continental block against the'>, ¢& 220 Ma (750-530 Ma), and these complex main characteristics

western part of the S&o Francisco plate, resulting in a long-lived of the Mantiqueira orogenic system — final product of the Adamas-

oceanic plate convergence process. Similar kinematics drove the©r closqre— make it compatible W,'th the Cordllleran-type. _
West Africa plate against the Hoggar-Potiguar terrane/plate in order ~ Puring the late Neoproterozoic and Cambrian deep within-
to close the western branch of the Pharusian Ocean. At that time th@laté extrusional processes were also important in Borborema
former Transbrasiliano trace acted as a transform zone. A first mag®Province. This was probably related to the continuity of the conver-
matic arc, ca. 0.725 Ga, was formed (Figure 4), whereas on the wesigence processes of the interacting blocks (W-Africa, Hoggar-
ern side of the West Africa plate it was still being submitted to Potiguar, S8o Francisco plates). On the other hand, Vendian-age
taphrogenic episodes (Dallmeyer and Lécorché, 1989). extensional basins (ltajai, Camaqua, etc.) were formed in the eastern
The above-mentioned phases of convergence are related to thpart of the Mantiqueira, and have barely been deformed in Early
global break-up of Rodinia and dispersion of their descendants, thaiCambrian times with the final adjustments of the Adamastor closure.
commenced at ca. 0.75 Ga, including the separation of East Gondother undeformed volcano-sedimentary basins were also formed in
wana from the western margin of Laurentia (Park, 1994). Accord- the interior of the just-amalgamated plates in Early-Cambrian, due
ingly (and differently of the orogenic conditions of the Goianides to gifferent processes of post-collisional adjustments.
and Pharusian oceanic realms), in the S&o Francisco-Congo plate ¢ that time of collisional and post-collisional adjustments, the
taphrogenic processes were predo_mlnatlng_durlng th_e middle part Ofeastern part of the previosmazonas-Pampiplate was being
the Cryogenian period. The Sturtian glacial deposits were wide- ifted. The Varangian glacial deposits of the Puga Formation

spread and were related to the main rifting stage in the Congo an Paraguay belt) were related to the fast rift-drift sedimentary assem-

Kalahari plates. They are well recorded in eastern (Macaubas-bI then developed. A well-developed i circulati it
Jequitai groups), southern (Bom Despacho), and northern?'ad€s thén developed. A well-developed oceanic circuiation permit-

(Bebedouro, Capitdo-Palestina Fms) margins of the Sao Franciscded the explosion of th€loudinaand Ediacarafaunas in the just-
plate; and were succeeded by passive continental margin settingformed Vendian-Early Cambrian passive continental margin. An
and rock assemblages related to the opening of the Adamastor anfiast-dipping subduction at ca. 530 Ma started Raenpeano-
southern Pharusian oceans (Figures 2, 3) and other connecteBaraguayorogenic belt. This epilogue of the evolution of Western
realms. The Sturtian glaciogenic deposits are overlying by unconfor-Gondwana was finished at ca. 520 Ma, with the subsequent collision
mity of the former passive continental margin assemblages of theof those fragments of the Amazonia-Pampia plate (namely Arequipa
Paranod Gr in the western S&o Francisco plate. The post-glaciaAntofalla and Pampia) and the Rio da Plata-Sao Francisco plate.
marine cap dolomites have covered the S&o Francisco plate, and they In brief, the Brasiliano-Pan African orogenic collage resulted
are associated with thick deposits of the passive continental marginsirom diachronic interactions among five major continental plates.
like the VazanteFm at the west (Brasilia belt) and also to the north Three sequential phases of rifting processes evolved towards well-
and northeast (S&o Desidério, Salitre and Olhos d’Agua Fms) of thisconstrained passive continental margins and oceanic lithosphere
plate, in the interior of the southern domains of the Borborema yeyejopment. At each plate divergent process, plate convergence led
province. . . . L to the closure of the former ocean elsewhere. Different histories,

. Th'S. extensmnal regime of mid-Neoproterozoic times was paleogeographic features and life spans may be drawn for the
diachronically interrupted and reversed. The closure of Goianides, ' .

oceanic realms, from one place to another. For instance, a span of

Pharusian and partially of the Borborema oceans took place €Ayl of at least 230 Ma is inferred to the T " . tem i
0.63-0.60 Ga, respectively by frontal collision between Rio de la lie ot at leas ) Ma IS interred to the focantins orogenic system in
opposition to a life span of about 13 Ma that was recorded to the

Plata and S&o Francisco plates, and between West Africa and Hog* ! THE
gar-Potiguar plates. It seems that Tiés Mariasforeland deposits P ampean-Paraguay orogen. The evolutionary characteristics of the

upon the western S&o Francisco cratonic area could be related to thidrogenic systems are different as there were their previous oceanic
main collisional orogenesis. So, a span of life for the Goianides realms, from one case (Goianides/Hymalaian) to another (Man-
Ocean may be estimated in the range of 270 Ma. tiqueira/Cordilleran), and the steps of closure, formation of mag-

The central-eastern part of the Tocantins orogenic systemmatic arcs, and collisional belts are marked by diachronism which
(product of that Goianides closure) has involved deep reworking ofimplies space and time migration of the orogenic process.
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