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Abstract

Granitoid rocks petrographically and compositionally characterized as tonalite, monzonite granodiorite and granite were observed in 
restricted areas in the central portion of the external zone of the Brasilia Belt. These outcrops of peraluminous rocks were interpreted as 
the sialic basement of the region, associated with paleogeographic highs prior to the deposition of the Proterozoic sedimentary cover. 
U-Pb zircon age of 2.14 Ga and geochemical analysis are compatible with other Paleoproterozoic bedrock areas observed mainly in 
the north Brasilia Belt. The existence of a basement bulkhead conditioned the Neoproterozoic deformation, causing the inflection of 
regional structures from NNW to N60-70W and over again to the NNW regional trend. The absence of contact metamorphism along 
the adjacent supracrustal rocks, regional foliation attitude that is different from that observed in the granitoids (tonalite, granotiorite, 
monzonite and granite) and the older age, show that these rocks represent basement windows and not younger intrusive bodies, as 
previously interpreted. The rocks studied in this research are correlated to the Aurumina Suite, which represents the main basement 
rock set in the North Brasília Belt.
Keywords: Crystalline basement; Tonalite; Brasília Belt

Resumo

Granitoides caracterizados petrográfica e composicionalmente como tonalito, monzonito, granodiorito e granito foram observados em 
áreas restritas na porção central da zona externa da Faixa Brasília. Esses afloramentos foram interpretados como o embasamento siálico 
da região, caracterizados como altos paleogeográficos, anteriores à deposição da cobertura sedimentar proterozoica. A idade 2,14 Ga 
obtida pelo método U-Pb em cristais de zircão e as análises geoquímicas são compatíveis com rochas de embasamento que afloram 
principalmente na Faixa Brasília Norte. A existência de um alto do embasamento na porção externa da faixa condicionou a deformação 
Neoproterozoica, que causou a inflexão das estruturas regionais de NNW para N60-70W e novamente para a tendência regional 
NNW. A ausência de metamorfismo de contato ao longo das rochas supracrustais adjacentes, a foliação regional com atitude distinta 
daquelas observadas nos granitoides, e a idade de 2,14 Ga corrobora a hipótese de que as rochas de natureza tonalítica, monzonítica, 
granodiorítica e granítica são janelas de embasamento e não corpos intrusivos mais jovens, como anteriormente interpretados.  
As rochas estudadas neste trabalho são correlacionadas à Suíte Aurumina, que representa o principal conjunto de rochas do embasamento 
norte da Faixa Brasília.
Palavras-chave: Embasamento cristalino; Tonalito; Faixa Brasília
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1  Introduction
The Tocantins Province (Almeida et al. 1981) 

is a Neoproterozoic orogenic system formed by the 
amalgamation of the Amazon, São Francisco and 
Paranapanema cratons during the Brasiliano Orogeny. This 
province is constituted of the Araguaia and Paraguay Belts 
bordering the Amazon Craton east and south, respectively, 
and the Brasília Belt that has developed on the western 
margin of the São Francisco Craton (Dardenne 2000).

Granitoid occurrences cropping out in restricted 
areas among the pelitic sediments at the base of the Bambuí 
Group were observed in the northwestern region of the 
Unaí town, in the State of Minas Gerais, Brazil. Initially, 
Rodrigues (2008) described a single outcrop that was 
interpreted as an intrusive tonalitic body dated as 785 ± 
10 Ma and known as the “Arrependido Body”. 

Along the central-external zone of the Brasilia Belt 
there is no occurrence of basement rocks. The regional 
geologic maps demonstrate low grade metasedimentary 
rocks outcrop correlated to the Canastra, Paranoá, Vazante 
and Bambuí groups.

The aim of this paper is to describe and interpret 
the crystalline basement that crops out northwestern 
of Unaí town in the state Minas Gerais/Brazil (central 
Brasilia Belt), using geological, petrographic, geochemical 
and geochronological data. These results are expected 
to contribute to the improvement of knowledge about 
paleogeography of the central Brasilia Belt portion and to 
propose a new genetic interpretation and tectonic context 
for these rocks.

2  Geological Setting
The diachronic evolution of the Brasília Belt indicates 

two contrasting segments, the Northern and Southern 
with SW-NE and SE-NW regional trends, respectively 
(Araújo-Filho 2000). The Northern Brasilia Belt is formed 
by metasedimentary rocks, crystalline basement and the 
Neoproterozoic Goiás Magmatic Arc. The Southern Belt 
is formed predominantly of metasedimentary rocks of the 
Canastra, Araxá, Ibiá, Vazante and Bambuí groups, and 
also by part of the Goiás Magmatic Arc (Dardenne 2000; 
Valeriano et al. 2004).

The basement of the Southern Brasilia Belt is 
represented by three distinct areas, (1) the Campinorte 
Sequence, (2) the upper portion of the Greenstone Belts 
terrains in the Goiás Massif, and (3) the Silvânia Sequence. 
The Campinorte Sequence consists of metasedimentary 
rocks, interbedded with metachert, rhyolite and pyroclastic 

deposits, intruded by granite of the Pau de Mel Suite, dated 
(by U-Pb method in zircon crystals) between 2.16 and 
2.18 Ga (Cordeiro 2014). The Goiás Massif consists of 
narrow greenstone belts and orthogneiss complexes of 
predominantly Archean age (Jost et al. 2005). The Artulândia 
Domain is represented by volcano-sedimentary sequence, 
including acidic volcanic rocks, which are intruded by 2.14 
Ga tonalite by U-Pb method (Filgueiras 2015). The Silvânia 
Sequence is characterized by a narrow range of felsic 
metavolcanic rocks dated at 2.11 Ga, including amphibolites 
and metasediments, intruded by 2.0 Ga granites dated by 
Sm-Nd isotopic analyses (Piuzana 2002).

The basement of the northern Brasilia Belt consists 
of a sialic core consolidated in the Paleoproterozoic 
during the Rhyacian metamorphic event. Several authors 
have conducted studies on these terrains and different 
compartments have been proposed, such as Almas – 
Dianópolis (Cruz & Kuyumijian 1996; 1998), Almas 
– Conceição do Tocantins (Padilha 1984), Cavalcante – 
Teresina of Goiás (Botelho et al. 1993), among others. Fuck 
et al. (2014) proposed the Cavalcante – Natividade Crustal 
Block, which would include the entire sialic basement of 
the Northern Brasilia Belt, dividing it into two domains, 
Almas – Conceição and Cavalcante – Arraias.

More recently Cuadros (2017) and Cuadros et al. 
(2017) detailed the Aurumina Suite, which represents the 
main basement rocks in the basement of the North Brasilia 
Belt. This Suite is represented by heterogeneous rocks, 
commonly with peraluminous composition, including 
tonalite, granodiorite, granite and monzonite. All these 
intrusive bodies are straightly related to the schist of the 
Ticunzal Formation, at least in part considered the melting 
source of the granitoid liquids.

The study area is situated in the external central zone 
of the Brasília Belt (Figure 1A) northwestern of the Unaí/
Minas Gerais. This orogenic belt is approximately 1,200 km 
long and 300 km wide with thrust and folding comprising 
nappes and structural basins and domes, with metamorphism 
and deformation increasing from east to west (Dardenne 
2000). In the study area, outcrops the metasedimentary 
rocks of the Bambuí and Canastra groups (Figure 1B), and 
also the granitoids rocks (Figure 2). The Canastra Group 
includes Mesoproterozoic carbonate, quartzite, and phyllite 
in low-grade greenschist facies (Barbosa 1955; Barbosa 
et al. 1969), and the Bambuí Group is characterized by 
Neoproterozoic shale, siltstone, and carbonate (Dardenne 
1978). Besides the Bambuí and Canastra groups, regionally, 
also occur rocks correlated to the upper Paranoá Group 
(Laranjeira & Dardenne 1990; Laranjeira 1992) and to the 
Quilombo Formation (Campos et al. 2021).

﻿



3

Characterization and Geological Meaning of the Crystalline Basement Occurrence... Moura & Campos

Anu. Inst. Geociênc., 2023;46:46563

Figure 1 Schematic geologic maps showing: A. Location of the study area in South America, relative to the main cratons and in the 
Brasília Fold Belt, the blue polygon outlines the area of Figure 1B; B. Location study area in the southern Brasília Belt, the red polygon 
outlines the area of Figure 2 (modified from Dardenne 2000; Campos et al. 2021).

3  Analytical Procedures
The mineralogical identification and textural 

characterization of the rocks were performed using thin 
sections, previously prepared in the Lamination Laboratory 
of the University of Brasilia, under a petrographic 
transmitted light microscope.

Structural analyzes were carried out with the support 
of Open Stereo® and ArcMap® software. The data obtained 
in the field were treated in Stereogram and Rosette diagrams 
in order to show differences from granitic and supracrustal 
rocks deformational patterns.

In the ALS Laboratory, the total rock analyses 
consisted of spraying the samples in vibratory mill, using 
a special metallic pan, which were then heated to 1000 °C 
to determine mass loss on ignition. Major elements were 
determined by Inductively Coupled Plasma – Atomic 
Emission Spectrometry (ICP-AES) and trace elements by 
Inductively Coupled Plasma – Mass spectrometry (ICP-MS) 
and graph plotting using the Isoplot4 software.

U-Pb zircon analyses were carried out at the 
Geochronology Laboratory of the University of Brasília. 
The instruments used were a Thermo Finnigan Neptune 
multicollector inductively coupled plasma mass 
spectrometer coupled with a New Wave Instruments 
Nd:YAG solid-state laser with an output wavelength of 
213 nm (LA-MC-ICP-MS). Zircon crystals collected from 
two outcrop areas, were previously prepared according the 
following steps: sample crushing, grinding, and sieving 
up to 30 Mesh fractions; density separation; magnetic 
separation (using a Frantz magnetic separator); hand-
picking of zircon crystals using a magnifying glass; 
preparation of zircon mount for the Scanning Electron 
Microscope (SEM) analysis and LA-ICP-MS. Hand-picked 
zircon crystals were mounted in an epoxy disk, ground 
and polished, microphotographed in using a scanning 
electron microscope for cathode luminescence (CL). SEM 
imaging of zircon grains was obtained to analyzing textures, 
morphologies and to locate the spot for the analysis. The 
utilized ablation spots were 30 or 40 μm, and laser-induced 
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elemental fractional and instrumental mass discrimination 
were corrected using the reference zircon (GJ-1) (Jackson 
et al. 2004), more details about the applied methods can 
be found in Bühn et al. (2009) and data interpreted using 
Chronus software.

4  Results

4.1  Geology of the Study Area and Petrography

The central Brasilia Belt, amidst the Bambuí group 
sedimentary rocks and next to the thrusts fronts, there are 
two outcrops of basement rocks. The first is located in most 
western part in the study area, and have approximately 
400 x 300 m (named Area I; Figure 2) and the second, in 
the central region is about 200 x 250 m (named Area II; 
Figure 2).

These rocks that outcrop as rocky hills and blocks 
are light grey and silicified, medium-grained, displaying 
protomilonitic features. Petrographic studies indicated that 
the rock in Area I and Area II (Figure 3) are phaneritic 
tonalite and granodiorite, respectively. The Area I tonalite is 
holocrystalline, phaneritic, medium grained and porphyritic, 
with a modal mineralogical composition represented by 
highly saussuritized plagioclase (52%), quartz (20%), 

calcite (12%), chlorite (3%), microcline (5%), hornblende 
(3%), and epidote (2%). In addition, zircon crystals and 
iron oxide are observed as trace minerals representing 
about 3%.

The secondary minerals are represented by chlorite 
lamellae, as well as epidote and calcite, as anhedral 
crystals, measuring 0.5 mm on average. Plagioclase 
appear as elongated twinning crystals measuring between 
0.5 and 3.0 mm, whereas quartz and microcline crystals 
are also anhedral, but varying from 0.1 to 1.0 mm and 
smaller than 0.5 mm, respectively. Hornblende relict 
crystals are weathered as a chlorite mass, measuring 1 mm 
on average.

The rocks collected in Area II are classified as 
granodiorite, and described as holocrystalline, phaneritic, 
medium grained and porphyritic inequigranular, but with 
slightly distinct mineralogical composition: quartz (35%), 
plagioclase (40%), and potassium feldspar (15%) as major 
minerals, in addition to calcite grains (5%) from modified 
plagioclase, zircon, and iron oxide grains (2%) as accessory 
minerals, as well as chlorite as a secondary mineral (derived 
from the alteration of biotite).

All the rocks observed in Areas I e II show 
protomilonitic features, including comminuting of primary 
crystals and quartz stretching and recrystallization.

Figure 2 Simplified geological map of the study area.
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4.2  Structural Analysis

The ductile-brittle and brittle deformation influence 
all units in the study area. The ductile-brittle tectonic is 
represented by thrusts, slaty cleavage, crenulation, and mineral 
stretch lineation, whereas the brittle tectonic is represented by 
spaced cleavage, kink bands and different families of faults 
and fractures resulting predominantly SE-NW structural 
lineaments.The Bambuí and Canastra groups are separated 
by regional thrusts, representing the convergent tectonic 
pattern prevalent in the external zone of the Brasilia Belt.

The foliations of the metasedimentary rocks have a 
similar pattern. When in the Bambuí Group is characterized 
by a mean strike of 270º dipping 56º (Figure 4D-E), in the 
Canastra Group is defined as a strike of 280º dipping 32º 
(Figure 4G-H). On the other hand, the granitoids show 
foliations planes with mean strike of 220º dipping 68º 
(Figure 4A-B), and these rocks exhibit mineral stretching 
lineation with preferential 130º/70º strike/dipping.

From the shaded relief images generated from 
the Shuttle Radar Topography Mission – SRTM satellite 
products (Figure 5), it is possible to observe two patterns of 
preferred lineaments direction (Figure 5 – Rose Diagram). 
There is the changing direction of the regional structural 
lineaments from N20-30W to N60-70W and again to N20-
30W (next to the Unaí town). The inflection of the regional 
structures occurs exactly north of the basement exposition 
areas, what suggests the basement high controlling the 
deformation of the supracrustal successions.

4.3  Lithogeochemistry of the Basement Rocks

The data from Areas I and II (Table 1) were plotted 
together with samples from Aurumina Suite (Cuadros et al. 
2017), to demonstrate the correlation between the studied 
area and the basement of the Northern Brasília Belt. In the 
TAS diagrams (Figure 6A), of alumina saturation (Figure 
6B) and AFM (Figure 6C) there is a clear correlation in 
these two basement regions. Although there is a diversity 
of behavior in the REE of the Aurumina Suite, the rocks 
studied in this work show similar behavior when compared 
to some granitoids of the Northern Brasilia Belt (Figure 7A 
and 7B). In the Aurumina Suite there are granitoids 
classified as VAG and WPG, similar as in Areas I and 
II (Figure 8). In general, the oxides and alkalis of the 
granitoids in the study area exhibit a behavior similar 
to the granitoids in the Aurumina Suite as can be seen 
in Figure 9.

The six rock samples from the Areas I and II are 
classified as granite and monzonite according to the 
TAS diagram (SiO2 x Na2O+K2O) (Figure 6A) and as 
metaluminous to peraluminous (Figure 6B). The samples 
collected in the Aurumina Suite, are chemically classified 
as granite, granodiorite, monzonite and diorite. The 
distribution of the samples related to the study areas 
in the AFM diagram (Kuno 1969; Irvine & Baragar 
1971), characterizes the granitoids as a calc-alkaline 
series (Figure 6C), similar to the Aurumina Suite rocks 
(Cuadros et al. 2017).

Figure 3 Representative petrographic features of tonalite and granodiorite from Area I and II: A. and B. General aspects showing 
inequigranular porphyritic texture, composed of plagioclase phenocrysts and matrix composed of quartz and K-feldspars; C. and D. 
Plagioclase crystals replaced by calcite.
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Figure 4 Poles of granitoid foliation plotted on Schmidt-Lambert stereogram, lower hemisphere: A. Points and isofrequency; B. Lines; C. 
Outcrop of basement rock in Area II. Poles of foliation of the Bambuí rocks plotted on Schmidt-Lambert stereogram, lower hemisphere; D. 
Points and isofrequency; E. Lines; F. Siltstone of the Bambuí Group, showing the pervasive spaced cleavages of the Poles of Canastra 
Group rocks foliation plotted on Schmidt-Lambert stereogram, lower hemisphere; G. Points and isofrequency; H. Points; I. Weathered 
chlorite phyllite from the Canastra Group.

Figure 5 Regional structural map. The rose diagram indicates the preferential direction of the lineaments.
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Table 1 Chemistry analysis results (major, trace and rare earth elements) from samples from the basement rocks (Areas I and II).
SiO2 Al2O3 Fe2O3 CaO MgO Na2O K2O Cr2O3 TiO2

Area I

FM 02 59.8 15.4 5.73 3.05 3.25 6.11 1.47 0.02 0.84
FM 20 55.1 15.45 6.12 4.1 3.66 6.1 0.86 0.022 0.83
FM 21 75.6 13 2.19 0.41 0.49 4.51 2.97 0.002 0.19
FM 22 75.6 12.55 1.33 0.49 0.36 4.57 3 <0.002 0.1

MnO P2O5 SrO BaO LOI Total Ba Ce Cr
FM 02 0.11 0.25 0.03 0.13 4.18 100.37 1185 60.8 170
FM 20 0.11 0.27 0.04 0.12 6.08 98.86 1095 52.4 170
FM 21 0.03 0.04 0.01 0.12 1.53 101.09 1025 89.5 10
FM 22 0.02 0.04 0.02 0.2 1.76 100.04 1830 53.9 10

Cs Dy Er Eu Ga Gd Hf Ho La
FM 02 2.12 2.27 1.42 1.58 19.5 3.62 3.9 0.45 26.4
FM 20 1.98 2.78 1.32 1.59 18.8 3.62 3.7 0.45 24
FM 21 0.47 11.85 7.49 1.27 21.3 9.76 6.8 2.32 43.8
FM 22 0.75 3.45 1.93 0.79 16.8 4.16 3.9 0.69 30.8

Lu Nb Nd Pr Rb Sm Sn Sr Ta
FM 02 0.17 5.9 25.3 6.59 29.9 4.05 10 316 0.5
FM 20 0.18 6.2 24.4 6.51 19.7 4.73 1 382 0.5
FM 21 1.03 11.6 41.6 10.95 46.1 8.91 2 119 3.1
FM 22 0.27 5.5 25.2 6.75 47.4 4.29 1 165.5 1.7

Tb Th Tm U V W Y Yb Zr
FM 02 0.42 5.04 0.19 1.49 116 70 13.5 1.21 155
FM 20 0.52 3.86 0.22 1.31 115 154 14.6 1.19 144
FM 21 1.74 10 1.04 2.29 14 1410 71.9 6.38 186
FM 22 0.52 5.27 0.26 1.04 8 1270 33.1 1.79 104

Area II

SiO2 Al2O3 Fe2O3 CaO MgO Na2O K2O Cr2O3 TiO2
FM 23 71.3 13.85 2.62 1.64 0.74 5.59 0.94 0.002 0.2
FM 24 74 12.9 2.53 1.07 0.7 4.89 1.09 0.003 0.2
FM 08 80.9 7.27 5.52 0.5 1.32 0.3 1.28 0.01 0.34

MnO P2O5 SrO BaO LOI Total Ba Ce Cr
FM 23 0.03 0.06 0.01 0.02 2.89 99.89 198 93.9 20
FM 24 0.02 0.05 0.01 0.02 3.02 100.5 210 74.1 10
FM 08 0.18 0.09 <0.01 0.02 2.76 100.49 169 57.6 60

Cs Dy Er Eu Ga Gd Hf Ho La
FM 23 1.03 9.57 6.06 1.4 22 8.09 6.7 1.93 43.2
FM 24 1.47 9.32 6.05 1.25 20.7 7.99 6.2 1.91 33.7
FM 08 2.28 2.88 1.74 0.83 11.3 3.54 3.1 0.59 26.3

Lu Nb Nd Pr Rb Sm Sn Sr Ta
FM 23 0.88 11.6 43.5 11.2 41.3 9.34 3 125 2
FM 24 0.9 10.7 34 8.86 45 7.22 2 110.5 1.7
FM 08 0.22 16.2 23.3 5.95 60.9 4.48 3 33.9 0.9

Tb Th Tm U V W Y Yb Zr
FM 23 1.44 7.22 0.85 2.24 10 802 54.3 5.98 198
FM 24 1.28 6.4 0.94 1.87 19 796 57.3 5.79 178
FM 08 0.56 6.39 0.22 1.42 51 177 16.4 1.47 115
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Figure 6 A. TAS diagram (Cox et al. 1979) showing the classification of the rock based on the percentage of silica versus total alkalis; B. Diagram for 
classification of rock in relation to saturation in alumina; C. AFM diagram (Irvine & Baragar 1971). * Area I, • Area II and ∙ Aurumina Suite.

Figure 7 Distribution pattern of Rare Earth Elements normalized to chondrite: A. Area I and B. Area II. Multi-element diagram: C. Area 
I and D. Area II (Sun & McDonough 1989).
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According to the chondrite-normalized diagram 
(Sun & McDonough 1989), the Area I basement rocks 
show fractionation of heavy rare earth elements and 
enrichment in light rare earth elements with negative 
and positive Eu anomaly (Figure 7A). The multi-element 
diagram (Sun & McDonough 1989) shows that the large-
ion lithophile elements (LILEs) are enriched in relation 
to the high field strength elements (HFS), with a slightly 
positive Ba anomaly and negative Rb, Nb, P and Ti 
anomaly (Figure 7C).

The rocks from Area II show similar behavior to the 
area I, with fractionation of rare earth elements and relative 
enrichment of light rare earth elements at the expense of 
the heavy ones, with negative Eu anomaly (Figure 7B). In 
the multi-element diagrams, a negative Sr and Ti anomaly 
was identified (Figure 7D).

Based on the diagrams proposed by Pearce et al. 
(1984) the rocks were classified in relation to its geotectonic 
formation environment (Figure 8). In the diagram Rb versus 
Y + Nb and Rb versus Yb + Ta most rocks plot in the 

Figure 8 Geotectonic discrimination diagrams after Pearce et al. (1984): A. Y+Nb versus Rb; B. Yb/Ta versus Rb. Syn-Colg – Collision 
Granite; WPG – Within Plate Granite; ORG – Ocean Ridge Granite; VAG – Volcanic Arc Granite. * Area I, • Area II and ∙ Aurumina Suite.

Figure 9 Geochemical features of the analyzed samples from Areas I and II and data from Cuadros et al. (2017). * Area I, • Area II and 
∙ Aurumina Suite.
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field of volcanic arc granite (VAG) and two samples are 
characterized as within plate granite (WPG). These results 
contrast with the data from Cuadros (2017) in with the 
geochemical results plot mostly in the syn-collisional and 
volcanic arc granite.

A wide-ranging linear to curvilinear trend can be 
observed in Harker diagrams for Al2O3, CaO Fe2O3, and 
Na2O (Figure 9). However, for MgO, TiO2, and K2O, clear 
trends are absent, and samples are scattered.

4.4  Geochronology

The images of scanning electron microscopy – SEM 
(Figure 10) show that the zircon crystals are bipyramidal 
prisms, colorless to translucent, euhedral and 100 µm long. 

After processing, the upper intercept ages determined from 
the discordant curve were 2,147.3 ± 4.5 [± 8.0] Ma for Area 
I and 2,140.3 ± 4.4 [± 8.2] Ma for Area II samples (Figure 
11). The analyzed samples correspond to a monzonite and 
granite from Area I and Area II, respectively.

Table 2 presents analytical results of 30 and 28 grains 
from samples collected in the areas I and II, respectively. 
Due to the homogeneity of the zircon grains, a spot was 
made in each grain and all the analyzed spots were used 
to obtain the discordant curves. The ages of the lower 
intercept, respectively, 391 [± 110] Ma and 267 [± 49] 
Ma are interpreted as derived from loss of lead, with no 
geological significance whereas the upper intercept ages 
are interpreted as the zircon crystallization ages and, 
consequently, the age of the rocks.

Figure 10 Images of scanning electron microscopy – SEM: A. Area I sample; and B. Sample from Area II. Spots made in the center 
of the zircon grains.

Figure 11 Ages of tonalite and granodiorite rocks of the Areas I and II obtained from the discordant curves: A. Area I sample; and B. 
Sample from Area II.
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5  Discussions
The igneous rocks characterized in this study (in the 

Area I), located in the central portion of the Brasília Fold 
Belt, were initially described as an igneous intrusion known 
as the “Arrependido Body”, with U-Pb crystallization age 
of 785 ± 10 Ma (lower intercept) determined by Rodrigues 
(2008), however the upper intercept has an age of 2138 ± 
44 Ma. The same author interprets these rocks as crustal 
origin due to the 2.24 Ga TDM and the εNd (T) of -14.86 
result from the Sm-Nd isotopic analysis.

Fieldwork, petrographic, geochemical and 
geochronological data allowed new interpretations to these 
exposures of igneous rocks among the basal sedimentary 
rocks at the Bambuí Group. The Paleoproterozoic age 
permit to conclude that these rocks are occurrences of the 
sialic basement, interpreted as paleogeographic highs, 
which were preserved after several geological processes. 
Both occurrences are arranged close to the thrust fronts 
at the tectonic contact between the Canastra and Bambuí 
groups; however the basement rocks are foliated in Area 
II and isotropic to protomilonite in Area I.

The foliation strike and dipping indicates the 
preservation of a pre-Brasiliano tectonic record. This data 
associated to the paleoproterozoic age allows concluding, 
that these rocks were submitted to the effects of the 
Rhyacian Orogenesis with deformation and metamorphic 
peak at about 2.0 Ga.

The geological evolution of the study region can 
be summarily described as follows:

 – Paleoproterozoic stage: sialic basement 
consolidation in a collisional environment, about 2.14 
Ga. This stage is compatible with the Aurumina Suite 
widespread in the north Brasília Fold Belt;

 – Statherian rifting stage: crustal stretching and 
faulting responsible to keep low and high regional blocks, 
previous to the Brasiliano Belt development (Dardenne et 
al. 1999; Martins-Ferreira et al. 2018);

 – Consolidated sialic crust stage: uplift, erosion 
and relief adjustment after exposure between the end of the 
Paleoproterozoic and early Neoproterozoic. At this stage 
high basement blocks are inheritance of the post rift relief;

 – Deposition of Neoproterozoic sediments stage: 
first cycle of the Bambuí Group sedimentation over the 
crystalline basement;

 – Brasiliano Orogeny deformation stage: tectonic 
transport of the Canastra Group (Mesoproterozoic age) over 
the Bambuí Group (Neoproterozoic) sedimentary rocks. 
At this stage the basement high acted as a rigid bulkhead 
controlling the regional deformation causing the inflection 
of the structure from NNW to N60-70E;

 – Recent stage: after exposure, denudation, erosion 
and conformation of the current relief, where small areas 
of granitic rocks are exposed as little basement windows.

The basement of the Brasilia Fold Belt, consolidated 
during the Rhyacian event, is represented by three blocks: 
I) the volcanic arc environment related to the Campinorte 
Sequence dated at 2.2 Ga (Della Giustina et al. 2009); II) 
the active continental margin environment characterized 
by calc-alkaline granites dated as 2.2 Ga, and classified in 
Suites 1 and 2 (Cruz, Kuyumjian & Boaventura 2003); and, 
iii) the continental collision environment that generated 
the Aurumina Suite dated at 2.17 Ga (Botelho et al. 2006). 
Therefore, from the point of view of regional correlation, the 
basement rocks of the studied area present ages close to the 
Aurumina Suite, which constitutes much of the basement 
of the Northern Brasilia Fold Belt (Botelho et al. 1999; 
Cuadros et al. 2017).

All the geochemical results obtained from the 
samples of Areas I and II are quite similar to those data 
published by Cuadros et al. (2017). And the tectonic contact 
between the sedimentary rocks of the stratigraphic units 
cropping out in the area indicate that amalgamation of 
tectonic blocks caused the thrusting of the Bambuí Group 
over the phyllite rocks of the Canastra Group. The changing 
direction of the regional structural lineaments from N20-
30W to N60-70W and again to N20-30W is attributed to the 
paleogeographic high of the Paleoproterozoic bedrock in 
the study region. This high block caused the development 
of a transpressive corridor that placed the low-grade 
metasediments of the Canastra Group over the Bambuí 
Group sediments. Because it is located in the external zone 
of the Brasilia Belt, the deformation is considered as thin-
skinned type, that is, without involvement of the basement 
and thus, the foliation observed in the granitic rocks is 
attributed to a previous tectonic event. This assertion is 
corroborated by the foliation attitude of 220/68o observed 
in the granitic rocks while the average foliation of the main 
supra crustal rocks next to the contact is 270/50o.

These occurrences can also be interpreted as a 
source area to part of the supracrustal rocks in the region. 
According to Rodrigues (2008), the data of sedimentary 
rock provenance obtained from detrital zircon analysis show 
that the sources of the supracrustal rocks (metarhythmite 
with lithic greywacke, litharenite, and pelite) distributed 
in the region are dated between 1.7 and 2.2 Ga, with 
a very well defined peak at 2080 Ma. This age is very 
close to that regarded as the basement crystallization age 
(2147.3±4.5 [±8.0] and 2140.3±4.4 [±8.2] Ma) obtained 
in this work.

Despite the few numbers of measurements (due to 
the small outcrop areas), the Neoproterozoic deformation is 
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compatible with a general mass transport from west to east 
and the tectonic movement related to the basement rocks 
is clearly from southeast to northwest. These deformation 
outlines are well-fitted to the Brasiliano and Ryacian 
collage, which took place, respectively in the Neoproteozoic 
(ca 600 Ma) and Paleoproterozoic (ca 2.0 Ga) (Cuadros et 
al. 2017; Martins-Ferreira et al. 2018).

Therefore, the fieldwork showing the absence of 
contact metamorphism in the adjacent supracrustal rocks, 
and the stratigraphic relationship with the pelitic rocks of the 
Bambuí Group, besides the zircon U-Pb ages, indicates that 
the observed granitic rocks cannot be related to an intrusive 
body, but must be interpreted as basement paleogeographic 
highs exposed as erosional windows in the region.

6  Conclusions
The granitoids occurring in northwestern of the 

Unaí town, in the State of Minas Gerais, are interpreted 
as outcrops of the basement of the Brasilia fold Belt. In 
the study area, the basement windows are arranged in two 
outcrops called Areas I and II that are observed flanked 
by the pelitic sedimentary rocks of the Bambuí Group, 
and next to the thrust controlling the contact between the 
Bambuí and Canastra groups.

The outcrops consist of igneous rocks of tonalitic, 
monzonitic, granitic and granodioritic compositions, with 
zircon U-Pb that yielded upper intercept ages at ca. 2.14 
Ga. The association of field, petrographic, geochemical 
and geochronological data allows concluding that the 
occurrences of the igneous rocks directly in contact with 
sedimentary rocks are paleo highs of the basement.

Petrography, geochemical, geochronological data 
and structural pattern support the correlation of these rocks 
to the Aurumina Suite, which represents the basement 
prevalent in the north Brasilia Belt.

The ductile-brittle structures in the magmatic 
rocks are contrasting with relate to those observed in the 
sedimentary ones, what is interpreted as the register of the 
Rhyacian and Brasiliano orogenesis, respectively, preserved 
in the older and younger rocks.

These crystalline rocks acted as bulkhead, being 
responsible for the regional deformation inflection during 
the Brasiliano tectonic inversion. The paleo highs also acted 
as source areas to the younger sedimentary rocks deposited 
in the successive basins represented in the region.
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