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ARTICLE INFO ABSTRACT

The low-grade Contendas-Mirante meta-volcano-sedimentary belt (CMB) was previously interpreted as an
Archean greenstone belt with the uppermost formation deposited in the Paleoproterozoic. New zircon U-Pb LA-
ICP-MS ages on sedimentary groups and granite sheets intrusive in the belt constrain the timing of basin de-
velopment. Phyllites of the Lower Group and meta-arenites of the Upper Group yielded similar young zircon
populations at ca. 2080 Ma, which are interpreted as the maximum deposition age for the entire sequence. The
unique exception is the 3273-3338 Ma zircon-bearing quartzite that occurs in spatial association with the
3300 Ma rhyolite. A granite sheet intrusive into metagraywacke of the Lower Group constrains the minimum
deposition age of 2045 + 26 Ma for the CMB. Altogether four main age clusters of detrital zircon grains were
recognized, namely 2075-2200 Ma, 2200-2440 Ma, 2500-2770 Ma, 3270-3380 Ma. These age intervals match
the ages of igneous and metamorphic rocks in the different terranes that comprise the Sao Francisco craton.
Maximum deposition age for both groups indicates that sedimentation occurred immediately prior the high-
grade metamorphism in the adjacent Archean-Paleoproterozoic Jequié Block and Itabuna-Salvador-Curaca
Orogen. These observations, along with coarsening upwards in the sediments, indicate that the CMB represents a
foreland basin developed along the eastern margin of the Gaviao Block during plate convergence. Paleoarchean
basement rocks were reactivated and emplaced into the CMB during basin inversion and is timely correlated
with the granitic intrusion. Recognition of older supracrustal fragments is ambiguous, one main example is the
3273-3338 Ma zircon-bearing quartzite, which correlates with the northern Jacobina basin along the Contendas-
Mirante lineament (e.g., Bahia gold belt) and may represent part of an Archean intracontinental rift sequence.
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2002; Grisolia and Oliveira, 2012; Ancelmi et al., 2015).
The Sao Francisco Craton (SFC) represents a paleocontinent frag-
ment stabilized at the end of the Paleoproterozoic (Teixeira et al., 1996;

1. Introduction

The original stratigraphy of Precambrian basins is in most cases

erased by later deformation and metamorphism. In addition, an in-
complete geological record or absence of continuous outcrop means
reconstructing the sedimentary and tectonic evolution of a given basin
relies heavily on geochronological and isotopic data. Determining the
provenance of metasedimentary rocks using precise age dating of det-
rital zircon grains and volcanic rocks conformable with sedimentary
layers is a robust tool to establish the maximum age of sediment de-
position and basin formation (e.g. Wang et al., 2008; Avila et al., 2014;
Guadagnin et al., 2015). In the absence of datable syn-sedimentary
volcanism, the dating of igneous units that crosscut the sedimentary
sequence constrains the timing of sediment deposition and basin clo-
sure, defining a restricted time range for basin development (Davis,

Silva et al., 2002; Barbosa and Sabaté, 2004). Only in recent years has
the evolution and tectonic significance of its sedimentary basins been
disclosed, particularly after the opening of several new LA-ICP-MS la-
boratories in several Brazilian universities. In the northern part of the
SFC four accreted Archean blocks represent the basement of the craton:
Gaviao Block, Jequié Block, Serrinha Block and the Neoarchean Caraiba
arc complex, which were intensely reworked during the Paleoproter-
ozoic Itabuna-Salvador-Curacd Orogen (Oliveira et al., 2004a, 2010a;
Barbosa and Sabaté, 2004). Geochronological constraints indicate that
regional metamorphism resulting from crustal thickening during colli-
sion of the blocks took place around 2.08-2.04 Ga (Barbosa and Sabaté,
2004; Oliveira et al., 2004a, 2010a; Leite et al., 2009). In addition to
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high-grade gneisses and plutonic igneous rocks, two of the above blocks
also contain low-grade supracrustal sequences, such as the Archean
Umburanas (e.g. Menezes Leal et al., 2015) and Mundo Novo (Peucat
et al., 2002; Zincone et al., 2016) in the Gavido block, and the Paleo-
proterozoic Rio Itapicuru (Kishida and Riccio, 1980; Silva et al., 2001;
Oliveira et al., 2010b) and Rio Capim (Oliveira et al., 2011) in the
Serrinha block. Another low-grade supracrustal sequence occurs be-
tween the Gavidao and Jequié blocks, called the Contendas-Mirante
volcano-sedimentary belt (CMB), however, prior to this study, its age
and stratigraphy was a matter of contention.

Previous U-Pb geochronological studies on the CMB belt have
yielded zircon ages between 3.40 Ga and 3.35 Ga on granitic domes
(Nutman and Cordani, 1993; Martin et al., 1997), 3.30 Ga on the high-
silica plutonic-volcanic system (Zincone et al., 2016), and about
2.16 Ga on a conglomerate of the upper sedimentary formation
(Nutman et al., 1994). However, uncertainty remains as to whether the
sequence's older sedimentary units were Archean or Paleoproterozoic.
In order to establish precise and accurate time constraints on the evo-
lution of the CMB, this study reports new zircon U-Pb ages for meta-
sedimentary and intrusive rocks of the belt, and discusses possible
sources of the detrital zircon populations in light of comparable sedi-
mentary sequences in the Sao Francisco Craton.

2. Geologic setting

The eastern border of the Gaviao block (3.45-3.30 Ga) is delineated
by a north-south, 600 km-long linear tectonic structure, i.e. the
Contendas-Jacobina lineament (Sabaté et al., 1990). This lineament
represents a major left-lateral thrust fault. Peraluminous granitic in-
trusions occur along the lineament and are related to Himalayan-type
continent-continent collision (Sabaté et al., 1990; Cuney et al., 1990).
Different supracrustal sequences occur along this lineament, some of
which are akin to greenstone belts and lacking clear tectonic sig-
nificance. Two of those supracrustal sequence present evidence to be, at
least in part, of Paleoproterozoic age (Nutman et al., 1994; Mougeot,
1996; Paquette et al., 2015; Zincone et al., in press), and the correlation
between them is a matter of contention. The CMB is located in the
southern part of the Contendas-Jacobina lineament, while the Satde
Complex occurs at the northern part (Fig. 1). The CMB represents a
190 km-long, N-trending synform pinched between the Archean Jequié
and Gaviao blocks. The low to medium grade granite-gneiss massifs of
the Gavido Block occur south-east of the supracrustal belt, forming
domes up to 80 km long within the CMB (Fig. 2). These 3.40-3.35 Ga
domes and the 3.30 Ga plutonic-volcanic system form one of the oldest
continental nuclei of Sao Francisco craton (Nutman and Cordani, 1993;
Martin et al., 1997; Zincone et al., 2016). The contact between meta-
sedimentary rocks of the CMB and the domes is tectonic. The ex-
humation of those domes tilts the sediments of the CMB to subvertical
and developed metamorphic aureole characterized by porphyroblasts of
staurolite, muscovite, chlorite and magnetite (Fig. 3). The 3.30 Ga
Contendas Rhyolite of Entroncamento Village was originally assigned
to the Lower group of the CMB (Marinho et al., 1994a,b), instead, it
belong to an inter-related plutonic—volcanic system formed in an in-
tracontinental tectonic setting (Zincone et al., 2016). It is still a chal-
lenge to distingue if the metasedimentary units that occur associated
with the Archean rocks are part of the CMB or if it corresponds to
remnants of older basins. As will be discussed here, it is suggestive that
fragments of Archean (3.28-2.45 Ga) basins unconformably overlie or
are tectonic imbricated with the ca. 2.1 Ga CMB.

The Jequié block corresponds to the lower crustal segment of an
Archean terrane; and is composed mainly of 2.8-2.5 Ga orthopyroxene-
bearing granitic gneisses (Silva et al., 2002; Barbosa et al., 2004). The
tectonic contact between the Jequié block and sedimentary rocks of the
CMB is marked by the N-trending vanadium-bearing Rio Jacaré gab-
broic intrusion and sheared hornblende-bearing granitic gneisses,
whereas the relationship between rocks of the CMB and the Gavido
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block is constrained by reactivated faults that thrust the supracrustal
belt over the rigid block or unconformably overlie it. Importantly, the
hornblende granitic gneisses occur on both sides of the gabbroic in-
trusion (Fig. 2): on the west it corresponds to augen gneisses that were
thrusted over the Gaviao Block and are imbricated with the CMB, while
on the east its present vertical foliation and mylonitic fabric. From west
to east of the CMB the metamorphic grade increases from low greens-
chist to upper-greenschist/low-amphibolite facies. To the north and
south, the supracrustal sequence branches out into narrow belts, in-
terfingering with gneisses and migmatites of the Gaviao block.

Although metamorphism, deformation and tectonic imbrications
make it hard to understand the original stratigraphy and chronological
relationships between formations of the CMB, we adopt the original
stratigraphy of Marinho et al. (1978), however replacing Unit with
Group. As such, the CMB is divided into two groups, i.e. Lower and
Upper groups. From base to top, the former is composed of the Jurema-
Travessao and Santana formations, and the latter by the Mirante, Ga-
vido and Areido formations (Fig. 2).

The lower Jurema-Travessao Formation is here divided into two
members: the Travessao and the Jurema Leste members. The Travessao
member in its type area, NW of the belt, is composed of crenulated
meta-claystone, gray phyllites associated with carbonaceous layers,
reworked chert and banded iron formations (Fig. 4 A and B). The
banded iron formation yielded a Pb-Pb isochron at 3256 + 51 Ma,
which was interpreted as the age of sediment deposition (Marinho
et al., 1994b). The Jurema Leste member is composed of meta-basalts
and meta-andesites with minor interlayered schists, banded iron for-
mations and meta-ultramafic rocks. The sharp contact between the
rocks from the Jurema Leste formation and the allochthones augen
gneisses of the Jequié Block possibly indicates that at least part of this
unit does not belong to the CMB. Marinho et al. (1978) described the
Santana Formation as biotite-garnet schist, intercalated with amphi-
bolite, meta-basalts, meta-andesites and calc-silicate rocks (Fig. 4 C and
D). In spite of metamorphism and deformation some rocks still preserve
igneous and sedimentary primary structures, like such as amygdales,
porphyritic texture, graded bedding, and ripple marks (Marinho et al.,
1978, 1994a).

The Upper Group is represented by the Mirante, Rio Gavido and
Areido formations. These formations may correspond to different me-
tamorphic facies of the same siliciclastic lithotypes, which originally
coarsened upwards. The Mirante Formation consists mainly of schist,
phyllite and meta-graywacke. The schist shows distinct textural fea-
tures, characterized by elongate (up to 10 cm) dark gray to greenish
glomeroporphyroblasts bearing chlorite, staurolite, quartz and magne-
tite. These can be oriented or randomly dispersed in a light gray (fine to
medium grained) micaceous matrix, locally bearing andalusite
(Fig. 3C). The Rio Gavido Formation may correspond to the low grade
metamorphic facies of the Mirante Formation, and consists of gray to
gray-green phyllite. Marinho et al. (1994a) interpreted these formations
as deposits of a flysch-type basin with epiclastic and pelitic-psammitic
sediments associated with minor volcanoclastic components. The up-
permost Areido Formation contains meta-arenites and meta-arkoses
with decameter to meter-scale cross bedding stratification, and milli-
meter to centimeter-scale dark layers enriched in magnetite and he-
matite (Fig. 3B). The Upper Group was generated at the transition from
an epicontinental to a marine environment, with associated fluvial-
deltaic facies (Marinho et al., 1994a). Its maximum depositional age
was established at 2.16 Ga by detrital zircon U-Pb SHRIMP dating on an
orthoconglomerate (Nutman et al., 1994). Two other significant zircon
populations of this conglomerate yielded ages between 2.4-2.3 Ga and
2.7-2.6 Ga. On the other hand, sedimentary rocks from the Lower
Group have no robust age constraints, and could be interpreted as an
older supracrustal sequence akin to greenstone belt based on Pb-Pb
isochron on BIF and the U-Pb age of felsic volcanic (Zincone et al.,
2016).
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Fig. 1. Simplified geological map of the Sao Francisco Craton. Paleo-Mesoarchean terranes (> 3.0 Ga): G — Gaviao Block, including the Porteirinha, Itapetinga, Gavido, Mairi, Sobradinho,
Remanso and Santa Bérbara complexes. Mesoarchean-Early Neoarchean terranes (3.0-2.7 Ga): S — Serrinha; St — Southern Sao Francisco; Gu — Guanhaes; J — Jequié. Late Neoarchean
(2.7-2.5 Ga) to Early Paleoproterozoic (2.3-2.0 Ga) terranes: 1 — Itabuna-Salvador-Curacé (including the ca. 2.6 Ga Caraiba arc complex); 2 — Esplanada-Boquim Belt; 3 — Mineiro Belt; 4 —
Mantiqueira/ Juiz de Fora complexes; 5 — Natividade-Cavalcanti-Almas-Conceicao dos Tocantins domains. Supracrustal sequences: a — Contendas-Mirante; b — Jacobina and Mundo Novo
(black, undivided) and Satide (gray); ¢ — Riacho de Santana; d — Urandi; e — Licinio de Almeida; f — Ibitira-Ubiracaba; g — Guajeru; h — Brumado; i — Rio Itapicuru greenstone belt including
the Monteiro forearc basin; j — Rio das Velhas (black) and Minas supergroup (dark gray). Paleo- to Mesoproterozoic supracrustal sequences includes the Chapada Diamantina and
Espinhaco. Red rectangle indicates map of the Contendas-Mirante supracrustal belt shown in Fig. 2.

3. Sampling and analytical procedures

3.1. Sampling

Samples were chosen to represent the full range of stratigraphic and
metamorphic conditions as they change from east to west (Fig. 2).
Samples were collected from unweathered outcrops and rocks hosting
quartz and carbonate veins were avoided to ensure newly formed zircon
xenocrysts did not contaminate samples. Ten samples of metasedi-
mentary rocks and two samples of intrusive granites were collected for
zircon LA-ICP-MS geochronology (Table 1).

3.2. Sample preparation

Samples were comminuted using a jaw crusher and disk mill at the
University of Campinas. Heavy minerals were concentrated by panning
in water and density separation in methylene iodide. The diamagnetic
zircon grains were separated using a Frantz magnetic separator. More
than 120 zircon grains per sample were handpicked under a binocular
microscope; all types of grain shape and color were included. When
only a few dozen zircons were separated from a sample, all were picked
for further study. The grains were mounted in epoxy resin and polished
to half height to expose any growth zoning. The internal structures were
revealed by cathodoluminescence (CL) imaging using a LEO 430i (Zeiss
Company) SEM equipped with an Oxford energy dispersive spectro-
scopy system and a Gatan Chroma CL detector (Fig. 5).

3.3. Analytical technique

U-Pb age dating was done by laser ablation mass spectrometry at
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the University of Campinas using a Thermo Fisher Element XR sector
field ICP-MS and a Photon Machines Excite 193 nm ultra-short pulse
excimer laser ablation system (Analyte Excite WH) with a HelEx 2 vo-
lume cell. The typical laser settings were a spot size of 25 um, a fre-
quency of 10 Hz, and a laser fluence of approximately 4.7 J/cm?. The
acquisition protocol adopted was: 30 s of gas blank acquisition followed
by the ablation of the sample for 45 s in ultrapure He. All U-Pb data
were reduced off-line using Iolite software (version 2.5) following the
method described by Paton et al. (2010), which involves subtraction of
gas blank followed by downhole fractionation correction comparing
with the behavior of the 91,500 reference zircon (Wiedenbeck et al.,
1995). The Peixe zircon standard (564 + 4 Ma, Dickinson and Gehrels,
2003) was used to check the correction. Common Pb correction was
accomplished using VizualAge version 2014.10 (Petrus and Kamber,
2012). The resulting concordia age of 1063 * 2.2Ma for 91,500
provides confidence on the data. Only ages from a single growth zone
and avoiding irregular features such as cracks and inclusions were used.
Grains with f206% higher than 1.0 were rejected. For plotting in age
histograms, we used zircon grains less than 10% discordant. Concordia
plots and discordant arrays were calculated using Isoplot 4.1 (Ludwig,
2009). The detrital age distribution is plotted using the kernel density
estimator plot (Vermeesch, 2012). All the ages are given as 2°’Pb/2°°Pb
age + 2 SD (standard deviation). The complete geochronological data
set of the U-Pb analyses is in the online data repository (Tables S2 and
S3). A total of 631 detrital zircon grains were analyzed for provenance,
but only 414 grains were considered further.
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Fig. 2. Simplified geological map of the Contendas-Mirante supracrustal
belt (modified after Marinho et al., 1978). Basement domes of the Gaviao
Block: SV - Sete Voltas, M — Meiras, BV - Boa Vista, LM — Lagoa do Morro.
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Fig. 3. Field aspects of the metasedimentary rocks of the Contendas-
Mirante supracrustal belt modified by the exhumation of
Paleoarchean basement domes and intrusive granite. A) Tilted meta-
graywacke of the Mirante Formation with compositional bedding,
situated between the Sete Voltas and Serra dos Meiras domes. B)
Tilted metarenite of the Areido Formation with cross-stratification,
western border of Sete Voltas dome (correlated with sample TZD-48
of this study). C) Schist of Mirante Formation, western border of Serra
dos Meiras dome. Note the distinct texture characterized by elongated
porphyroblasts composed by chlorite, muscovite, quartz and magne-
tite dispersed in a sericitic staurolite-bearing matrix. D)
Compositional layering of biotite-schist of Santana Formation (cor-
related with sample TZD-85 of this study). Note the porphyroblastic
texture developed during contact metamorphism of Paleoproterozoic
intrusive granite (sample TZD-86 of this study).

4. Results
4.1. Lower group
4.1.1. Travessdo formation

Sample TZD-6 was collected from a quartzite with layers of con-
glomerate and recrystallized quartz pebbles, and rare millimeter-size

micaceous layers (Fig. 4E). The quartzite ridge crops out continuously
for at least 20 km in the N—S direction, contain abundant barite
(Fig. 4F), and surround the 3.30 Ga Contendas rhyolite (Zincone et al.,
2016; Marinho et al., 1994a,b). Importantly, field relations between the
quartzite and the 3.30 Ga volcanic could not be established due to lack
of exposures. 30 out of 38 analyzed zircon grains are less than 10%
discordant (Fig. 6A). Zircon grains are broken and inequant, with sub-

Fig. 4. Field aspects of the metasedimentary rocks of the Contendas-
Mirante supracrustal belt. A) crenulated phyllite of basic composition
of Travessao member (sample TZD-10). B) black shale associated with
carbonaceous layers of Travessao member. C) Magnetite-schist
(sample TZD-20) injected by quartz vein during the tectonic im-
brication of the hornblende augen gneisses from the Jequié Block. D)
biotite-garnet schist of Santana Formation (sample TZD-201). E) 3380
to 3270 Ma zircon-bearing Jacobina-like quartzite (sample TZD-6)
that surrounds the 3.30 Ga Contendas rhyolite. F) Detail of barite
crystals that occurs associated with the Jacobina-like quartzite.
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Summary of sample localities, rock types, zircon characteristics, and maximum depositional age of the protolith or zircon ages of intrusive rocks from the Contendas-Mirante supracrustal

belt, Brazil.

ID sample Unit E. Longitude S. Latitude Rock type Size (um) Shape Maximum age

Lower Group TZD-6 Travessdo Fm.  40°54'22.51” 13°41’14.75” Jacobina-like > 220 broken; inequant; sub-spherical, rarely 3283 = 13Ma
@ quartzite prismatic

TZD-10 Travessao Fm.  40°59'13.54” 13°43’30.15” Gray phyllite 100-200  euhedral to sub-euhedral prism 2123 + 25Ma

TZD-201  Santana Fm. 40°43’27.36” 14°24’35.92” Grt mica schist 100-300 mostly prismatic; fragments 2128 + 21 Ma

TZD-85 Santana Fm. 40°41'21.64” 13°34’4.72”  Ab-Bt hornfels 80-300 sub-rounded to euhedral short prism 2090 + 17 Ma

TZD-20 Santana Fm. 40°42745.42” 13°4544.65” dark gray schist 150-200 euhedral to distinctly round; prismatic 2092 + 21 Ma
Upper Group TZD-3 Mirante Fm. 40°50'12.44” 13°3879.16”  meta-siltite < 160 prismatic to sub-rounded 2177 += 17 Ma

TZD-4 Mirante Fm. 40°51726.38” 13°38’54.23” meta-graywacke 100-250  2:1 prism 2103 += 18 Ma

TZD-5 Mirante Fm. 40°53’1.69”  13°39’31.06” Msc meta-arenite 100-250  2:1 prism 2090 + 17 Ma

TZD-44 Rio Gavido Fm. 40°46’29.37” 14°1’17.87” meta-pelite < 350 mostly prismatic 2121 * 15Ma

TZD-48 Areiao Fm. 40°58’44.32” 14° 1’53.69” meta-arenite 120-400 mostly prismatic 2107 = 15Ma
Intrusive TZD-86 40°41'7.43”  13°33’59.61” pink granite 75-200 Type I: stubby, metamictic margin and 2045 + 25Ma

Granite unaltered core Type II: irregular and rounded
shape
TZD-15 40°52748.11”7 13°50’36.79” granodioritic dyke =~ 150-250  Type I: inclusion free Type II: brown inclusions 1744 * 21 Ma

spherical forms and rarely preserving prismatic habit. The grains are
colorless, light pink, pale yellow to dark brown, with concentric oscil-
latory zoning, and some of them have pitted surfaces, suggestive of
abrasion during sediment transport. The main age cluster forms a
continuous array from 3338 Ma to 3234 Ma, with an intercept age of
3324 = 6 Ma (MSWD 2.2). The maximum depositional age of the se-
diment protolith is 3283 *+ 13 Ma based on the youngest cluster of 5
zircon grains. The mean age of this sample matches the crystallization
age of the nearby 3.30 Ga Contendas Rhyolite (Zincone et al., 2016),
and contrasts markedly with all other samples investigated in the CMB.

Sample TZD-10 is a gray phyllite associated with chert and carbo-
naceous layers. Zircon grains are mostly small (100-200 pm), have
prismatic habit, and range from almost euhedral to sub-euhedral pink
to brown fragments. 51 out of 64 analyzed zircon grains are less than
10% discordant (Fig. 6B). The main age cluster ranges from 2212 and
2095 Ma (73% of total grains). The maximum depositional age is ca.
2123 + 25 Ma using 4 zircon grains. Two minor peaks are at 3315 and
3270 Ma (16% of total grains) and 2259-2223 Ma (10% of total grains).
The oldest zircon of the sequence was found in this sample (Z66); it
shows 297Pb/2%Pb zircon age of 3452 + 9 Ma.

4.1.2. Santana Formation

Sample TZD-85 is an albite-biotite hornfels at the contact with the
intrusive pink granite (sample TZD-86). Biotite is as abundant as pla-
gioclase (ca. 20-25% each), and quartz comprises 55%. Accessory mi-
nerals include muscovite, zircon and opaques. Zircon grains range from
80 to 300 um and are mostly sub-rounded to euhedral short prisms.
Grains color ranges from pink to light brown and growth zoning is well
observed on CL imagery. 66 zircon grains were analyzed, of which 32
are less than 10% discordant (Fig. 6C). The grains range continuously in
age from 2219 to 2091 Ma. The most concordant grains intercept the
concordia at 2194 + 28 Ma. One single grain holds the age of
2331 Ma.

Sample TZD-20 is dark gray schist that unconformably overlies
gabbroic rocks 2 km west of the Rio Jacaré V-bearing basic-ultrabasic
intrusion. It is not clear whether the gabbroic rock should be considered
as part of the volcano-sedimentary sequence or of the Rio Jacaré gab-
broic intrusion. The sample was collected from a few-meter thick schist
intensely intruded by syn-deformation quartz veins (Fig. 4C). Injection
of the quartz vein is related to the tectonic imbrication of hornblende
augen gneisses from the Jequié Block with the metasedimentary rocks
of the CMB. The schist is composed of magnetite, biotite, plagioclase,
quartz, and garnet. Spinel, apatite, zoisite, and epidote occur in minor
abundance. Zircon grains range from 50 to 200 pm in length and are
mostly clear and colorless, but pink, yellow and brown types also occur.
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Grain shape ranges from euhedral to distinctly round and from pris-
matic to angular fragments, attesting the detrital nature of the sample.
Some of the grains have pitted surfaces, suggestive of abrasion during
sedimentary transport. This sample yielded 92 zircon grains, of which
50 grains are concordant within 10%. Four main age clusters were re-
cognized (Fig. 6D). The youngest and largest cluster ranges in age from
2208 to 2090 Ma (50% of total). These grains are prismatic (2:1),
colorless or brown, with inclusion and concentric oscillatory zoning.
Three younger grains yielded a mean age of 2092 = 21Ma, indicating
the maximum depositional age of the protolith. Two other Paleopro-
terozoic ages were identified in this sample: (i) 2233-2225 Ma and
2347-2345 Ma (8% of total). Older Neoarchean zircon grains range
from 2728 Ma to 2596 Ma (40% of total). These grains are distinctly
rounded or fragmented and present oscillatory zoning. One single grain
holds the age of 3282 Ma.

Sample TZD-201 is from the eastern border of the 3.35 Ga Boa Vista
basement dome (Nutman and Cordani, 1993). It represents part of
narrow garnet mica schist belt between gneiss-migmatite of the base-
ment and the ca. 2.65 Ga hornblende monzogranites of the Jequié Block
(Zincone, 2016). The sample is light gray garnet mica schist (Fig. 4D).
Although more than 5 kg have been collected only 35 zircon grains
were obtained, of which 15 grains are concordant within 10%. Zircon
grains are mostly prismatic, and range from almost euhedral to sub-
euhedral fragments of brown color. Six grains corroborate the
2.0-2.1 Ga maximum deposition age of the protolith. Three zircon
grains has ages between 2.35-2.65 Ga and 2.98-3.12 Ga, respectively,
whereas seven other grains range between 3.28 and 3.36 Ga (Fig. 6E).
In spite of the small number of grains obtained the results are in
agreement with the same pattern observed in the other samples, which
confirm the Paleoproterozoic time of deposition.

4.2. Upper Group

4.2.1. Mirante Formation

Sample TZD-3 is a violet to pale green chloritoid meta-siltite. A few
rounded blocks of meta-chert can be observed within the meta-siltite.
This sample yielded only 18 zircon grains and 14 yielded reliable U-Pb
ages (Fig. 7A). Zircon grains are mostly clear, shorter than 160 pum,
prismatic (2.5-2:1) to sub-rounded (3.5:2.5) and colorless to light or-
ange. The dominant population consists of Paleo- to Mesoarchean
zircon grains ranging from 3384 to 3306 Ma (57% of total). A minor
Neoarchean zircon population ranges from 2656 to 2604 Ma (36% of
total). The youngest concordant zircon grains have 2°’Pb/?°°Pb ages of
2177 = 17.

Sample TZD-4 is a meta-graywacke characterized by thin (0.5 mm)
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Fig. 5. Cathode-luminescence images of representative detrital zircon grains labeled with sample identification, grain number and 2°”Pb/2°°Pb age (supplementary data Table 2). White
bar measure 50 pm.

layers of sericite and muscovite associated with euhedral plagioclase, appearance of euhedral garnet associated with biotite indicate a me-
fractured and faceted quartz, few euhedral garnet grains (0.5 mm), tamorphic grade between upper greenschist and lower amphibolite
biotite, and opaques. The disappearance of chloritoid and the facies. Zircon grains are very similar to the ones of sample TZD-5. They
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Fig. 6. U-Pb LA-ICP-MS results for detrital zircon
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have a predominance of concentric oscillatory zoning, typical of pri-
mary magmatic crystals (Corfu et al., 2003). These petrographic fea-
tures and zircon typology suggest a volcanoclastic component to this
sample or, at least, a very near source area. 65 zircon grains were
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analyzed, from which 58 are less than 10% discordant (Fig. 7B). The
main age cluster ranges from 2216 to 2087 Ma with an average con-
cordia age at 2159 + 16 Ma. The five youngest zircon grains have
207ph,/29%ph mean age of 2103 + 18 Ma, which provides the maximum
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age of deposition for the protolith.

Sample TZD-5 is a fine to medium-grained muscovite meta-arenite
with biotite, apatite, zircon and zoisite as minor mineral phase. Zircon
grains are 100-250 pm long, mostly prismatic (2:1), light pink to brown
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Fig. 7. U-Pb LA-ICP-MS results for detrital zircon
grains of Upper Group from the Contendas
Mirante Belt. The left column shows concordia
diagrams and the right column shows relative
probability diagrams. Distribution frequency is
for less than 10% discordant grains. Open circles
below the x-axis represent individual age mea-
surements.

with some inclusions, and have a predominance of concentric oscilla-

tory zoning. 58 out of 71 zircon grains are within 10% of concordance
(Fig. 7C). The majority of grains range from 2241 Ma to 2075 Ma, with
concordant 2°7Pb/2°°pPb age of 2150 = 19 Ma. The seven youngest
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grains hold mean age of 2090 + 17 Ma, which provides the maximum
depositional age for this formation.

4.2.2. Rio Gavido formation

Sample TZD-44 is an epidote meta-pelite. Zircon grains are mostly
prismatic, less than 350um long, sub-rounded, pink to dark brown, with
some inclusions and metamitic alteration. 104 zircon grains were ex-
tracted from this sample, of which 57 are within 10% of concordance
(Fig. 7D). The maximum depositional age is estimated at
2121 + 15Ma (**’Pb/2°°Pb mean age of five youngest zircon grains).
The four main age clusters are: 3117-3012Ma (10.5% of total),
2693-2542 Ma (45.6% of total), 2507-2378 Ma (19.3% of total) and
2278-2193 Ma (15.8% of total).

4.2.3. Areido formation

Sample TZD-48 is a meta-arenite interleaved with or transitioned to
hematite-rich sandstone. Zircon grains range from 120 um to 400 pum in
length, mostly light to dark brown and prismatic, but also light pink to
yellow and sub-rounded. Concentric oscillatory zoning is a common
feature. 49 out of 60 zircon grains are within 10% of concordance
(Fig. 7E). The younger and larger cluster spreads from 2199 to 2107 Ma
(73.5% of total) and the three youngest grains have concordant
207ph/296ph mean age at 2107 = 15 Ma establishing the maximum
depositional age of the sediment protolith. Older Paleoproterozoic
zircon grains range from 2361 Ma to 2207 Ma (25% of total) and a
single grain holds the age of 2772 Ma.

4.3. Intrusive rocks

4.3.1. Granite

Sample TZD-86 is an undeformed, equigranular, pink granite with
biotite and minor muscovite content. The stock is intrusive into the
sedimentary rocks of Santana Formation, locally converting the latter
into an albite-biotite hornfels (sample TZD-85). Zircon grains show two
main morphologies. Type I is needle-shaped acicular to stubby zircon
crystals containing metamitic margin and unaltered core. Type II occurs
in minor amount and is characterized by irregular and rounded shape.
Zircon grains form a discordant array with an upper intercept at
2045 = 25 Ma, indicating the crystallization age (Fig. 8). Four older
zircon grains provides an upper intercept of 2095 = 25 Ma and a
single zircon of 3531 = 8 Ma were identified (Table S3). Those older
zircon grains may represent inherited crystals from the country meta-
sedimentary rocks and surrounding basement, respectively.

4.3.2. Granodioritic dyke

The outcrop where sample TZD-15 was collected is characterized by
the association of two mica granite and enclaves of different composi-
tion, resembling a roof pendant structure. We have sampled a grano-
dioritic dyke that crosscuts the two mica granite. The dyke consists of
centimeter-size phenocrysts of plagioclase surrounded by an equi-
granular matrix composed of biotite, microcline, quartz, plagioclase
and muscovite. Zircon grains may be divided into two groups on the
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basis of color and inclusion content. Each type forms approximately
50% of the population. Type I is mostly colorless fragments of inclusion-
free euhedral prismatic grains. Type II consists of colorless, pale yellow
to orange prismatic grains with brown inclusions. The sample yielded
52 zircon grains, 30 of which are concordant within 5%. The crystal-
lization age is constrained by the youngest age cluster of 1681-1807 Ma
(12 zircon grains — 40% of total) (Fig. 9). The calculated 2°’Pb/2°°Pb
mean age of 1744 + 21 Ma is similar to upper intercept of 1747 + 48
Ma and interpreted as the crystallization age. Older inherited grains
yielded ages in four main intervals of 2072-2169 Ma, 2477-2708 Ma,
and 3275-3215 Ma.

5. Discussion
5.1. Time interval of basin infill

Igneous rocks intrusive into supracrustal sequences provide the best
constraint on the minimum depositional age of sediments, whereas the
youngest zircon population characterizes the maximum age of sediment
deposition. The U-Pb crystallization age of 2045 + 26 Ma for the un-
deformed intrusive granite constrains the minimum age of sediment
deposition in the CMB. On the other hand, the youngest zircon popu-
lation of the Lower Group is 2092 + 17 Ma and of the Upper Group is
2084 + 15 Ma. As a result, the time interval of basin infill in the CMB
appears to have been very tight, i.e. from ca. 2080-2070 Ma to ca.
2040 Ma. Indeed, samples TZD-4 of the Mirante Formation (Upper
Group) show petrographic features that suggest contribution from
volcanic sources, such as fractured faceted quartz and euhedral zoned
plagioclase. Zircon grains from that sample show concentric oscillatory
zoning typical of igneous zircon and a single age population
(Figs. 6D and 7B). The 2159 + 16 Ma U-Pb concordia age overlap the
main peak of detrital zircon grains in the CMB and is here considered
the best estimate age for early basin infill. The age of ca. 2090-2080 Ma
is slight older that the high-pressure metamorphism of the nearby Je-
quié Block and the Itabuna-Salvador-Curacé Orogen (ISCO). According
to Cawood et al. (2012) a large proportion of individual detrital zircon
ages are expected to be close to the depositional age of the sediment, in
assemblages related to convergent plate margins. We therefore inter-
pret the tight time interval of basin infill and the sediment coarsening
upwards as representative of a foreland basin developed at the eastern
margin of the Gavido Block during compression associated with the
ISCO and the Paleoproterozoic magmatism related to the western
border of the Sao Francisco craton.

5.2. Possible source areas

Combining the 414 detrital zircon grains analyzed in this study with
37 zircon grains from Nutman et al. (1994) within 10% of concordance
the dataset yields four main age clusters: 2075-2200 Ma (48.7% of
total), 2200-2440 Ma (16.7% of total), 2500-2770 Ma (13.1% of total),
3270-3380 Ma (11% of total), and a minor clusters at 3000-3200Ma
(1.8% of total) (Fig. 10).

Fig. 8. LA-ICP-MS U-Pb concordia diagram for zircon grains from the

intercepts at 2045 + 26 Ma
xenocrysts at 2095 + 24 Ma

intrusive pink granite (sample TZD-86). Green ellipses were used to
calculate the upper intercept ages of zircon xenocrysts.
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5.2.1. 2075-2200 Ma and 2500-2770 Ma clusters

The Rhyacian (2300-2050 Ma) was a period of widespread con-
tinental crust formation and growth worldwide, and is of particular
importance during basement formation of the South American Platform
(see Brito Neves, 2011 for a review). On the northernmost Sao Fran-
cisco Craton, the 2190-2070 Ma Itabuna-Salvador-Curacd Orogen
(ISCO) represents a reworked continental arc of Neoarchean
(2690-2580 Ma) age (Silva et al., 2002; Oliveira et al., 2004a, b,
2010b). However, it is uncertain whether the continental arc was built
onto the Serrinha or Gaviao blocks in the northern ISCO segment, or
onto the Jequié or Gabon Blocks in the southern ISCO segment. Peucat
et al. (2011) estimated that part of the southern segment of the ISCO is
composed of approximately 50% reworked Archean tonalitic crust re-
lated to the Jequié Block and 50% Paleoproterozoic granitic plutons of
the ISCO. The northern segment is represented by the Neoarchean
(2690-2580 Ma) Caraiba arc complex (Oliveira et al., 2004a, 2010b). A
long cycle of basement reworking, accretion of magmatic arcs, and final
continental collision is suggested for the evolution of this northern
segment (Teixeira and Figueiredo, 1991; Oliveira et al., 2002, 2004b,
2010b). The 2080-2040 Ma regional granulite facies to ultra-high
temperature metamorphism (sapphirine-bearing, silica-undersaturated
granulite) is coeval with shoshonite magmatism and may represent the
time of crustal thickening during continental collision (Barbosa and
Sabaté, 2004; Oliveira et al., 2004b, 2010b; Leite et al., 2009), which
indicates that sediment deposition, regional metamorphic peak and
igneous activity were closely related in time. The Th/U ratios of all
analyzed zircon grains are greater than 0.10. Specifically, zircon grains
younger than 2104 Ma (older evidence of high-grade metamorphism is
at 2086 + 18 Ma; Silva et al., 2002) show Th/U ratios high than 0.3.
So far, there is no evidence of high-grade zircon (re)-crystallization on

the studied detrital zircon grains.

In summary, the detrital zircon grains of age intervals
2080-2190 Ma and 2500-2770 Ma observed in metasedimentary rocks
of the CMB were most likely eroded away from the ISCO and the
Archean basement involved within the orogeny. Alternative sources for
these age intervals are also found in the western margin of Sdo
Francisco craton (Fuck et al., 2014; Cordeiro et al., 2014; Sousa et al.,
2016) and in the Gavido Block, including the 2720-2680 Ma alkaline
Caraguatai and Serra do Eixo gneisses (Cruz et al., 2011; Santos-Pinto
et al., 2012) and intrusive granites of 2140-2030 Ma (Cruz et al., 2016
and references therein). However, the small number of zircon grains
older than 3300 Ma, the absence of rocks crystalized between 2680 and
2550 Ma and the low abundance of > 2140 Ma Paleoproterozoic
granitic rocks indicate that the Gavido Block and rocks from the western
domains of the Sao Francisco craton are not the main favorable sources
of clasts.

5.2.2. 2200-2430 Ma time interval

The 2200-2430 Ma age interval is poorly documented in the global
U-Pb zircon age database of both granitoids and detrital zircon popu-
lations (Condie et al., 2009), in large igneous provinces (Ernst, 2014),
and in the northernmost Sao Francisco Craton (Grisolia and Oliveira,
2012). Recent works have demonstrated that ages between 2380 and
2200 Ma record orogenic events related to greenstone belt formation
and island arc development across South America, both as large geo-
graphic-geologic occurrences or preserved as relicts within Archean or
Rhyacian terranes (McReath and Faraco, 2006; Vasquez et al., 2008;
Klein et al., 2009; Avila et al., 2010, 2014; Seixas et al., 2012; Fuck
et al.,, 2014; Teixeira et al., 2015). This is in agreement with the
emerging record on that time interval (Partin et al., 2014).

Fig. 10. LA-ICP-MS U-Pb age distribution frequency of less than 10%
discordant detrital zircon grains from metasedimentary rocks of the
o = Contendas-Mirante supracrustal belt using Kernel density estimation
73 o I > d p 1 bel g 1 d y
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O 2 (n=450) y g
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The 2430-2200 Ma age interval includes 16.7% of the detrital
zircon grains in the CMB and the main source area can be found in the
Mineiro Belt, southern Sao Francisco Craton and in the Natividade-
Cavalcanti domain, western Sao Francisco craton. The 2360-2120 Ma
Mineiro Belt is roughly contemporaneous with the ISCO, and records
the earliest Proterozoic orogeny in the Sao Francisco Craton. The units
dated between 2360 and 2320 Ma are found in the high-Al Lagoa
Dourada TTG suite (Seixas et al., 2012) and in the orthogneisses of
Resende Suite (Teixeira et al., 2015). Seixas et al. (2012) interpreted the
suite as an island arc segment evolved at the root of a tholeiitic
greenstone belt. In addition, the 2230-2200 Ma age interval comprises
volcanic—subvolcanic rocks of the Serrinha and Tiradentes suites, which
are associated with a Rhyacian oceanic arc in the Mineiro Belt (Avila
et al., 2010, 2014). In the western border of the Sao Francisco craton,
the Natividade-Cavalcanti domain includes granite-gneisses formed at
2375 * 6 Ma and 2346 *= 16 Ma (Fuck et al., 2014). Moreover, we
include other potential source for detrital zircon within this age interval
in the South America Platform. In the Borborema Province, to the north
of the Sao Francisco craton, this age interval is recognized in six do-
mains: (i) juvenile 2360 Ma TTG gneiss related to island arc setting as
the basement of the Médio Coreati domain (Santos et al., 2009); (ii)
2350 Ma tonalite-granodiorite gneiss associated with the Neoarchean
Granjeiro Complex (Ancelmi, pers. comm.); (iii) ca. 2300 Ma grano-
diorite gneiss of the Ceard Central Domain (Castro, pers. comm.); (iv)
ca. 2300 Ma meta-andesites associated with the Rio Piranhas Massif,
Rio Grande do Norte domain (Dantas et al., 2008); (v) 2250-2150 Ma
high-K, calc-alkaline granitoids of the Caicé complex (Souza et al.,
2007); and (vi) 2236 * 55 Ma Sm-Nd isochron on meta-basalts of the
Algoddes Suite, which is interpreted as an oceanic plateau or back-arc
basin suite (Martins et al., 2009). The Taquarembé block of Rio de la
Plata craton has granodiorite gneiss with U-Pb (SHRIMP) zircon age of
2366 = 8 Ma (Hartmann et al., 2008) and granulite of granodiorite
composition with monazite dated at 2360-2340 Ma (Tickyj et al.,
2004). The enderbitic gneisses of Luis Alves craton also has U/Pb
crystallization age at ca. 2350 Ma (Basei et al., 1998). In the Sao Luis
craton, Klein et al. (2009) report the age at 2240 = 5 Ma for arc-re-
lated calc-alkaline meta-pyroclastic rocks of Pirocaua Formation. The
Bacajas domain, Amazonian Craton, is a greenstone belt developed
between 2360 and 2340 Ma and intruded by granites at 2300 Ma
(Vasquez et al., 2008). On the eastern part of the Amazonian craton,
gabbroic rocks of the fle de Cayenne complex have ages between 2260
and 2200 Ma (Delor et al., 2003) and the greenstones of the Vila Nova
group are 2267 Ma old (McReath and Faraco, 2006).

The widespread distribution of this age interval and its tectonic
significance in South America deserves further investigation. Lastly,
there is still a possibility that rocks of this age may remain undiscovered
in the ISCO, or even in the Jequié Block.

5.2.3. Zircon grains older than 3270 Ma

The 3270-3380 Ma age cluster is chiefly related to the quartzite
(sample TZD-6). This sample yielded a single age cluster and con-
tributes most of the grains (~60%) within this interval
(Figs. 6A and 10). The closest possible source areas of this age are the
felsic volcanic rocks of the Contendas Rhyolite, 1 km to the north, the
coeval Mundo Novo Rhyolite and the southern gneiss-migmatite-
granite massifs (Zincone et al., 2016; Martin et al., 1997; Nutman and
Cordani, 1993). The Contendas Rhyolite is confined between the
quartzite (sample TZD-6) and the metasediments of the CMB (Mirante
Fm. - samples TZD-5, TZD-4 and TZD-3; Fig. 2), which suggests a
basement inlier with fault-bounded contact. Consequently, the quart-
zite may not be part of the Paleoproterozoic CMB and it can be part of
an older basin. Conversely, it is not clear whether the quartzite consists
of Paleoarchean detritus and unconformably overlies the rhyolite, or
Paleoproterozoic detritus containing only Paleoarchean zircon grains.
The great age similarity between detrital zircons from the quartzite and
the Au-U detrital pyrite-bearing metaconglomerates and quartzites of

128

Precambrian Research 299 (2017) 117-131

the Jacobina Basin to the north (Teles et al., 2015) raises the possibility
of correlation between them (see Zincone et al., 2016 for discussion).
Moreover, the contrast between the sharp age peak of the quartzite
TZD-6 and the other clastic sediments of the CMB reinforces the pos-
sibility that the quartzite is part of an older basin formed before the
GOE. The scarcity of detrital zircon grains older than 3300 Ma within
Paleoproterozoic sediments suggests that basement domes and base-
ment inliers within the CMB were not available for erosion during basin
formation.

5.3. Exhumation of basement domes and basement inliers

Within the CMB there are three granite-gneiss domes (Sete Voltas,
Boa Vista and Serra dos Meiras; Fig. 2), up to 80 km long, dated at
3403-3353 Ma (Martin et al., 1997; Nutman and Cordani, 1993). The
contact between metasedimentary rocks of the CMB and the domes is
tectonic, as indicated by the tilting of strata in the metasedimentary
rocks of the Upper Group (these preserve primary sedimentary struc-
ture as compositional bedding, ripple marks and cross bedding strati-
fication), and metamorphic aureole on rocks of the Lower Group ad-
jacent to the domes (Figs. 2 and 3A-C). The intrusive granite holds
inherited zircons of 3571 + 9 Ma and ca. 2100 Ma. The presence of an
early Paleoarchean component in the granite indicates that the Gaviao
Block may have contributed as the source of the granite, and assim-
ilation of the supracrustal sequence occurred during magma generation
and emplacement. Hence, we interpret the Gaviao Block, including the
3400-3350 Ma granite-gneiss domes and the 3300 Ma Contendas
Rhyolite, as basement rocks that were reactivated and emplaced into
the CMB during basin inversion. The development of Paleoproterozoic
dome-and-keel structure (in the sense of Marshak et al., 1992) resulted
in the exhumation of Paleoarchean basement, and was coeval with the
ca. 2050-2030 Ma magmatism intrusive into the Gaviao Block (this
study; Barbosa et al., 2013; Cruz et al., 2016). The generation of nu-
merous syn- to post-tectonic granites along the Contendas-Jacobina
lineament (Cuney et al., 1990; Sabaté et al., 1990) may have been
partly assisted by the sinistral, crustal-scale mylonitic zone that sepa-
rates the Paleoproterozoic CMB and its Paleoarchean basement from
the Neoarchean Jequié Block.

5.4. Tectonic setting and stratigraphic correlations

The most important aspect of the detrital zircon data presented here
is the Paleoproterozoic age of sediment deposition in the Contendas-
Mirante basin. As discussed before, with the exception of the quartzite
(sample TZD-06) the geochronological data show no significant differ-
ences between the two groups. The Lower Group has a maximum de-
position at age ca. 2082 * 12 Ma, whereas the Upper Group shows a
younger age cluster at 2072 + 12 Ma and main age peak at 2140 Ma.
These data suggest they developed in a single coherent basin, which
evolved from ca. 2070 to 2040 Ma, as constrained by the ages de-
termined from detrital zircon grains and intrusive granite. The tight
time interval of basin infill and the sediment coarsening upwards is
interpreted to record a foreland basin deposited upon the eastern
margin of the Gaviao Block at the time of convergence of the Jequié
Block and the Itabuna-Salvador-Curacd Orogen to the east, with the
Gaviao Block to the west. In this geological scenario, the fine-grained
sediments of the Lower Group possibly record an early stage of a
foreland basin and could be interpreted as a flysch deposit, whereas the
coarser-grained Upper Group may represent the molasses deposit sup-
plied by the orogenic front or mountain chain as it evolves. Sinclair
(1997) emphasized that a peripheral foreland basin evolves from an
underfilled flysch stage to a filled or overfilled molasse stage.

The CMB is coeval with other supracrustal sequences within the Sao
Francisco Craton (Fig. 1). The Satide Complex — northern segment of
Contendas-Jacobina lineament (Mougeot, 1996; Zincone, 2016;
Zincone et al., in press), the Ibitira-Ubiracaba sequence — Gaviao Block
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(Paquette et al., 2015), and the Monteiro Sequence -Serrinha Block
(Grisolia and Oliveira, 2012) yielded very similar detrital zircon age
patterns. The correlation between clastic sediments of the CMB and the
Satide Complex along the ca. 600 km Contendas-Jacobina lineament
suggests that a large N—S Paleoproterozoic basin developed at the
margin of the Gavido Block or, at least, multiple depocenters evolved
along the same system. The detrital zircon study of the Ibitira-Ubira-
caba sequence shows the presence of another Paleoproterozoic basin
along this Paleoarchean terrane (Paquette et al., 2015). The maximum
deposition age at ca. 2010 Ma of the sediments from Ibitira-Ubiracaba
sequence suggests that basin development within the Gaviao block was
still occurring after the closure of the CMB. Other supracrustal belts
within the Gaviado Block - e.g., Licinio de Almeida, Brumado, Guajeru,
and Riacho de Santana sequences — can also be of Paleoproterozoic age,
but the absence of detrital zircon studies presently precludes the cor-
relation between them. The Monteiro sequence comprises metasedi-
mentary rocks of the Rio [tapicuru greenstone belt in the Serrinha Block
(Grisolia and Oliveira, 2012). The time interval of sedimentation in this
sequence is also very short (ca. 20 Ma). The youngest zircon population
spans between 2137 and 2125 Ma and the metasedimentary rocks, in-
terpreted as part of a forearc basin, were intruded by potassic plutons at
2111-2106 Ma in an arc-continent collision zone (Costa et al., 2011;
Grisolia and Oliveira, 2012).

Furthermore, in its African counterpart, the Franceville basin, a
large foreland basin contains unmetamorphosed and undeformed se-
dimentary rocks that rest unconformably on Archean basement rocks,
showing similarities in both the successions and distribution of the se-
dimentary and tectonic events with the Sdo Francisco-Congo craton
(Weber, 1969; Feybesse et al., 1998; Gauthier-Lafaye and Weber,
2003).

The 1750 Ma granodioritic dike crosscuts a two-mica granite that is
intrusive into the CMB rocks and is coeval with 1.77-1.73 Ga alkaline
to peralkaline potassic bimodal volcanism and A-type granites at the
base of the Espinhaco Rift to the west of the CMB (Danderfer et al.,
2009; Danderfer Filho et al., 2014). This magmatism occurs dis-
continuously along > 600 km throughout the Chapada Diamantina,
Northern Espinhago, Central Espinhaco and Southern Espinhaco
(Turpin et al., 1988; Machado et al., 1989; Pimentel et al., 1991; Silva
et al., 2002; Lobato et al., 2015). Regionally, the magmatism is known
as Borrachudos Suite and is interpreted as product of an anorogenic
igneous event associated with the ca. 1.75 Ga Espinhaco rifting (Lobato
et al., 2015 and references therein). Coeval magmatism is also the
1.76 Ga alkaline granites and volcanic rocks of the Goiés tin province in
the Arai Rift (Pimentel et al., 1991). Furthermore, Ordovician age has
been revealed by the U-Pb titanite age at 480 Ma from a mineralized
albitite of the Lagoa Real granite suite, and has been interpreted as
reworking of the uranium mineralization (Lobato et al., 2015). Those
data corroborate the K-Ar and Ar-Ar ages obtained by various authors
(see Lobato et al., 2015 for a review) that indicate significant Cambro-
Ordovician deformation along the Paramirim deformation corridor,
which separates the Chapada Diamantina from the Northern Espinhaco
range. However, it is still unclear what tectonic trigger has driven such
young intracratonic deformation during the late stage of Gondwana
amalgamation.

6. Conclusions

e The Contendas-Mirante supracrustal belt (CMB) represents a
Paleoproterozoic foreland basin developed along the eastern margin
of the Gaviao Block during plate convergence.

e The tectonic exhumation of Paleoarchean basement domes is cor-
related with the intrusion of 2045 + 26 Ma granite, and was par-
tially assisted by the crustal-scale Contendas-Jacobina left-lateral
thrust fault.

e The majority of the samples record age peaks at 3380-3270 Ma,
2770-2500 Ma, 2430-2200 Ma, and most abundant,
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2200-2070 Ma. The youngest detrital zircon population indicates a

maximum depositional age at ca. 2080-2070 Ma for both the Lower

and Upper Group. The general upwards coarsening from the Lower
to the Upper Groups has no larger difference. The exception is the

3380-3270 Ma zircon-bearing quartzite that surrounds the 3300 Ma

felsic volcanic, which may correlate with the northern Jacobina

basin and represent part of a Paleoarchean intracontinental rift se-
quence deposited at a maximum age of ca. 3270 Ma (see Zincone
et al., 2016 and Teles et al., 2015 for discussion). The 3.30 Ga high-
silica intraplate volcanic-plutonic system of the Gaviao Block re-
presents the initial stage of the intracontinental rifting that was

followed by continental break-up (Zincone et al., 2016).

The most abundant age peak of the CMB detrital zircon is coeval

with syn- to late tectonic (2.19-2.07 Ga) magmatic rocks of the

Paleoproterozoic Itabuna-Salvador-Curacd Orogen, that intensely

reworked Neoarchean terranes (e.g. Jequié Block and Caraiba arc

complex), and to many granitic intrusions that occurs at the western
segment of the Gavido Block. Those terranes/complexes are the
main source areas of zircon and clasts.

e A tectonic quiescence occurred between 2.03 and 1.77 Ga, after
which the 1.75 Ma granodioritic dikes were intruded into S-type
granites of the CMB recording the easternmost expression of an in-
tracratonic extension event that culminates in the Chapada
Diamantina rift.
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