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Brigida fold belt (PABFB), and Pajeu-Paraiba fold
belt (PPFB). All these fold belts formed about 1050
to 950 Ma, during the Cariris Velhos (CV) tectonic
cycle. Additional domains include the Teixeira ­
Terra Nova (TTN) structural high between PABFB
and PPFB, the Pcrnarnbuco - Alagoas massif (PAM)
between the PPFB and SFB, several isolated blocks
of early Palcoprotcrozo ic to Archean basement, and
small occurrences of middle Neoproterozo ic
supracrustal rocks.

Subprovince 2 (SP2) is north of the Pates
shear zone and east of the Sobral fault. The
basement in SP2 is mostly Transamazonian (TA, ca.
2. 1 Ga) orthogneisses with isolated domains of
Archean crust as old as 3.45 Ga 141. Late
Paleoproterozoic (ea. 1.7-1 .8 Ga) supracrustal rocks
occur in eastern Ceara state 15, 61 . Middle
Neoproterozoic (ca. 750 to 800 Ma) supracrustal
rocks are widely distr ibuted in SP2 and include the
Serido Group in Rio Grande do Norte and the
lndependencia and Ceara groups in Ccara. There arc
several faults and shea r zones within SP2. and some
may represent crustal boundaries. although it is not
possible to define individual crustaI blocks or
terrancs at this time.

Subprovince 3 (SP3) is in NW Ceara state
between the Sobra l fault and the Sao Luiz-West
African craton. Most basement in SP3 is also early
Paleoproterozo ic, although it is somewhat older than
the TA orogeny and may include a significant area of
juvenile (at 2.35 Ga) crust. Middle Neoproterozoic
supracrustal rocks (Martin6pole Group) are also
locally present.

T ECTONI C CYC LES

ARCH EAN
Recent studies in eastern SP2 have defined

severa l Archean crusta l blocks that were welded
together during the TA orogeny 141. These are in the
Presidente Juscelino area of Rio Grande do Norte and
include gneissic assemblages with .ages of ea. 3.45
Ga, 3.2 Ga, and 2.7 Ga. The older gneiss have

INTRODUCTION
The Borborerna Province (BP) or NE Brazil

comprises the west-ce ntral part or a wide Pan­
African - Brasiliano eroge nic col lage that formed
during late Neoproterozoic (ea, 600 Ma) assembly of
West Gondwana. Our Rb/Sr. SmlNd. and U/Pb
geochronologic results and recent work by other
workers demonstrate the presence or severa l major
tectonic cycles (2.7 Ga, 2.1 Ga, 1.0 Ga, and 0.6 Ga)
and some discrete events (3.4 Ga, 3.2 Ga, 1.7 Ga, 0.8
Ga) that created and modified various domains. The
domains in the BP represent severa l episodes of
continental asse mbly. stasis. extension. and rifl ing
prior to terminal stabilization at the end or the Pan
African - Brasil iano orogeny.
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GENE RA L GEOLOGY AND STRUCTURES
The Borborema Province is bounded on the

south by the Sao Francisco Craton (SFC) and, in pre­
drift reconstruction, on the northwest by the Sao
Luiz-West African craton (WAC). Recent studies
indicate that structures and rock units of the, BP
extend trom Brazil into the Pan African belt or
central Africa. forming a large wedge between the
WAC. SFC. and Congo craton (CC) 11 , 21 . The
extension of the BP to the west is obscurred by a
Phanerozo ic basin. There are several maj or
structural boundar ies within BP, and some may
represent terrane boundaries. From south to north,
the major structures are (Fig. I): the northern edge of
SFC basement, the Pernambuco shear zone, the Patos
shear zone, the Sobra l Fault (SF), and the easte rn
edge of WAC basement. These structures divide BP
into three subprovinces. Brasiliano plutons were
extensive ly intruded in all three subprovinces 13 (

Subprovince I (SP I) is between the Patos
shear zone and the northern edge of the SFC; the
Pernambuco shear zone is a structural feature within
SP I and does not represent a boundary between
terranes. There are several structural domains within
this SP I (F ig. I), including .the Sergipano fold belt
(SFB). Riacho Pontal fold belt (RPFB), Pianc6-Alto
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juvenile SmfNd properties (TOM = V/ Pb age) and

are remnants of Archean microcont inent s. The 2.7

Ga gneiss has a TOM age of 3.2 Ga, ind icating that it

was deri ved from older crust. Dom ain s or blocks of
Archean crust have also been recogn ized in western

SP2 (2 .7-2.9 Ga , so uth-centra l Ceara) , and others

may be defined as studies cont inue. Th ese blocks

have not yielded enough informat ion to defin e their

histories in detail. The Arch ean nucl eii were

probably incorporated into a major continent al mass

during the Transamazonian (Braz il)-Eburian (West
Africa) oro genic cycle at ea. 2. 1 Ga .

PALEOPROTEROZOIC

Pre -Transamazonian crust. We restr ict the TA

tectonic cycle to 2.2 to 2.0 Ga, with possibl e late-TA

activity as young as -l ,9 Ga. In this context, Pre­

Transamazonian Paleoproterozoic crus t is found

mainly in SP3 171. Here the basement y ielded V/Pb
ages of ea. 2.3 5 Ga with s imilar TOM model ages,

indicating that this is a j uvenile terrane .

Transamazonian cycle. Most basement in BP

is orthog neiss intruded and metam orphosed during

the TA. In SP I TA gne isses of the SFC underlie

southern part s of the SFB 181. This basement does

not cont inue north of the Sao Miguel do Aleixo Fault

(SMdAF); granites intruded north o f th is fault y ield

SmfNd model ages of ea. 1.5 Ga 191, imp lying that
th is basin is underlain by Mesoproterozoic crust.

There are severa l smaller blocks of TA cru st

scattered throughout SP I. These may be remnants of

formerly continuous TA (SFC?) basement that was

broken up and left as small rnicrocontinents in a new

ocean (see below under CV cycle) .

In SP2 the TA basement is continuous. The

TA gneisses yield V/Pb ages of 2 .2 to 2. 1 Ga 14,91 .
SmfNd model ages (TOM) are older, ranging from
2.3 to 2.7 Ga , showing a contribution from old er

crust. This is different from the WAC , where 2.2 to

2 .1 Ga Birrimian-Eburnian rocks have j uveni le

SmfNd signatures 1101. SP2 is separated from SP I

by the Patos shear zone. It is unclear if TA basement

of SP2 was ori ginally continuous with that in SFC

and SP I or if the Patos shear zon e is a major terrane

boundary. Ledru et al. 1I 11 argued for TA fusion of
WAC and Guiana-Arnazon craton (GAC) and of SFC

and CC at 2 Ga. We sugges t TA basement in the BP

and 2.1 Ga gnei ss in central Africa (e .g., Nigerian

Province 121) are tectonized remnants of crustal

blocks that were part of a large post-TA continent
that included the GAC , WAC, SFC, CC, and regions
in between (" Atlantica" of Rogersj l 21).

Post-Transamazonian. The Jaguaribeana Fold
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Belt (JF B) in central SP2 contains meta-sediment ary

and metavolc anic rock s which formed about \.7 to

1.8 Ga 15, 61. The se rocks are similar to sequences

found on the SFC and the GAC 1131 and may be part
of an ex tens ive cover of cratonic sediment s with

extensio na l intracratonic felsic vo lcanics that we re

deposited on a post-TA supercontinent ("At lant ica"

1121).

MESOPROTEROZOIC
There is little evidence for tectonic acti vity in

the Mesoproterozoic until about 1100 Ma . The

exception is a UlPb age of \.52 Ga 1141 for augen

gneiss in Taquaratinga do Norte, in east-central

Pemambuco. The first phase of the Cariris Velhos

(CV) cycle 19, 151 began with rifting and deposition

of turbiditic rock s in the basin s. V/Pb ages for

bimodal vo lcanics suggest rifling began after 1100 .

Ma. Deposition and bimodal vo lcanism continued at

least until ca. 1012 Ma 191 . SmfNd data for both

volcanic and sed imentary rock s and for Brasiliano
granites, yie ld TOM ages of lA to 1.6 Ga, indicating

that detritus and magmas were not wholl y derived

from regional TA lithosph ere. Basin-fill must

include a substantial contribution from juvenile 1.1 to

1.0 Ga sources, but its provenance is unknown.

NEOPROTEROZOIC
The second phase of the CV cycle continued

into the earl y Neoproterozoic . Numerous ortho­

gnei sses along the TTN structural high have V/Pb

ages of ea. 970 Ma 11 61 and may represent the center

of a 750 km long plutonic belt (arc?) intruded into

supracrustal sequences southeast of the TTN high .

Neoproterozoic supracrustal rocks NW of the TTN

high , in the PABFB, are generally low grade;

interbedded felsic volcanics yie ld V/Pb ages of ea,
970 Ma, similar to those for orthogneisses of the

TTN high 1161 . Supracrustal rock s SE of the TTN
high are generally upper amphibolite grade and more

deformed than those to the NW. The sequence ne~

Floresta (PE) is intruded by the 750 Ma Riacho do

Ieo granite that is less deformed , showing that much

deformation in the region was due to compressional

phases of the CV cycle 11 71. Thus, the CV cycle
began with cru staI extension about I 100 Ma, ended

with a convergent phase about 950 Ma, and included

a major plutonic phase about 970 Ma. This cycle

could be explained by development of a continental

magmatic arc along a rifted continental margin (now
the TTN high ), althou gh other alternatives are also
being investigated.

Many suites of rock previously considered to
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be TA or Brasiliano were, in fact, formed about 820

Ma to 740 Ma 17, 16, 181 and are found in all three
subprovinces. The Mart in6po le, Ceara, and
Independencia seque nces of SP2 and SP3, plus a
poss ible sequence in the PABF B of SP I include
clastic rocks as well as felsic volcanics. The Serido
Group in eastern SP2 is wides pread and consists
mainly of silic lastic and carbonate rocks in the lower
part , with volcaniclastic metaturb ites and minor
metatuffs in the upper part. There are no large
igneous provinces of similar age known at present

that could serve as source reg ions for the Serid6
Group. The Baixa Grande and Caninde sequences in
SP I contain bimodal volcanics that may represent
intraplate volcanism. The 750 Ma Riacho do Ieo
granite in the Floresta (PE) region 1171 is apparently
coeval with the Baixa Gra nde and Caninde
volcanism. If SP I and SP2 were proximal in the
middle Neoproterozo ic, then the igneous suites in
SP I may be remnants of a larger igneous province
that fed detritus on to cratonic basement ofS P2.

The Brasiliano orogen y has three main phases.
The oldest is compressive defo rmation and
metamorp hism associat ed with assembly of West
Gondwana from 620 to 590 Ma. The masses
invo lved were the SFC-CC, GAC-WAC, and

microco ntinents now in BP and west-central Africa.
Compress ion of CV extens ional basins and 750-800
Ma supracrustal rocks also occurred at this time. The
second phase is crusta l melt ing and granitic
plutonism. No ju venile Brasiliano volcanic arcs have
been recognized within BP, but Fetter 171 argued that
Bras iliano magmati sm SE of the Sobra l Fault (Santa
Quiteira complex, SQ) is a continental margin
magmatic arc. Most plutons post-date the first phase;

ages on plutons and high-grade gneisses show that
the Brasil iano orogeny peaked about 600 Ma in BP,
with late-stage events lasting another 20 to 30 m.y.
The third phase of the Brasiliano orogeny is
extensive strike-s lip deformation that occurred as
various crustal blocks were shuffled around, perhaps
as a result of co llisional "escape tectonics". The
Pernambuco and Patos shear zones are the largest
exa mples, but there are many smaller faults 119, 201.

The age of this phase is not well defined, and it .rnay

have continued into the Camb rian 1211.

SU MMARY AND GLOBAL IMPLICATIONS
CrustaI evo lution in northeast Brazil involved

several tectonic cycles that caused progressively
older domains to go through polycyclic deformation
and metamorphism. Unravelling this history has
revealed Archean continental nucleii; 2.1 Ga
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supercontinent formation; 1.8 Ga intracratonic
sedimentation and volcanism; 1.1- 1.0 Ga extension,
continental breakup, sedimentation, volcanism,
magmatism, and compre ssive deformat ion ; 750 -800
Ma volcanism, sedimentation, and magmatism ; and
600 Ma continental collision and supercontinent
formation (West Gondwanaland). These episodes
have important counterparts elsew here, and the 1.0
Ga activity is probabl y related to the maj or global
tectonic system that culminat ed with form at ion of
Rodinia. Thus, the tectonic evo lution of the
Borborema Province is a composite of much of the
Proterozoic tectonism which culminated in the
formation of Gondwanaland.
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Figure I. Borborema Province. I, Archean to Paleoproterozoic basement (inset: Archean nucleus near Natal); 2,
Paleoproterozoic cover of SFC; 3, granite-gneiss of PAL massif and hybrid rocks of Santa Quiteria
Complex (SQ); 4, medium to high grade meta-sedimentary and metavolcanic rocks of _ I Ga fold
belts; 5, lower grade _ I Ga meta-sedimentary and metavolcanic rocks of various fold belts; 6, Serid6
fold belt (O . 8~O.7 Ga) and Media Coreau fold belt in NW Ceara; 7, undeformed cratonic cover of
Sergipano fold belt; white: Phanerozoic. SP I, SP2, SP3 = subprovinces discussed in text. SF =
Sobral Fault; SMdA SZ = Sao Miguel do Aleixo shear zone. Cities: Fa = Fortaleza; Na = Natal; Or =
Oros; Re = Recife; Sa = Salvador; So = Sobral. Younger Proterozoic units in Ceara not shown.
Inset: Brasiliano granites.


