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The Juruena Terrain (Rondônia-Juruena Province) in the southeastern Amazonas State shows a NW-
SE dextral shear zones system denominated Roosevelt-Guariba Transpressive Belt (RGTB). The RGTB 
was generated in response to intracontinental crustal reworking, juxtaposing Paleoproterozoic Juruena 
granitic-gneiss and coeval supracrustal associations. This granitic-gneiss basement shows high-K calc-
alkaline (Teodósia Suite) to transitional I- to A-type (Igarapé das Lontras Suite) signatures, produced in a 
continental magmatic arc setting around 1760-1740 Ma (zircon, titanite; U-Pb SHRIMP, LA-ICP-MS). New 
geochronological data about of the deformation and metamorphic rocks in the RGTB were obtained from 
migmatite paragneisses, amphibolites, S-type leucogranite (Quatro Cachoeiras Complex and Itamaraty 
Suite; zircon U-Pb SHRIMP) and protomylonites and mylonites (Igarapé das Lontras and Teodosia 
protoliths; amphibole-muscovite-sericite Ar-Ar step heating). The results suggest that Southeastern 
Amazonas (northern Juruena Terrain) was metamorphosed/deformed during 1530-1460 Ma under 
temperatures of 900oC (zircon) to 580oC (hornblende) and 420oC (muscovite). The geochronological 
data show that the granite-gneiss basement (continental magmatic arc) and supracrustal rocks (foreland 
basin) were reworked by a regional event with an age interval of 1530 Ma (high grade and anatexis) to 
1460 Ma (medium grade). Finally, the Juruena Terrain is affected by a younger low-T event (1300 Ma, 
muscovite Ar-Ar step heating) with wide NE-trending structures (e.g. Buiuçu Shear Zone). This 1.3 Ga 
event suggests a continental reactivation caused by the pericratonic deformation related to Candeias/
Sunsás Orogeny during the Columbia Supercontinent break-up, before the Rodinia Supercontinent 
assembly. In summary, the Juruena Terrain in the southeast Amazonas shows a complex metamorphic 
and structural intracontinental evolution, involving polycyclic events from late Orosirian to Ectasian in 
a convergent tectonic setting. Therefore, the Juruena Terrain shows similar accretionary histories with 
other orogens and has apparent long-lived connections with Laurentia (Yavapai Province) and Baltica 
(Transscandinavian Igneous Belt), forming the core of the Columbia Supercontinent.

Paleoproterozoic crustal evolution and Mesoproterozoic overprint in the 
Roosevelt-Guariba Transpressive Belt, Juruena Terrain, Southeastern 
Amazonas, Brazil

1. Introduction

The Precambrian basement exposed in the southeast
Amazonas State, Brazil (southern Amazon Craton, Figure 
1) is represented mainly by granitic-gneiss and locally by
supracrustal associations (e.g. Almeida et al. 2016; Oliveira
and Lira 2019), originally included in the Rio Negro-Juruena
(1.80-1.55 Ga, Tassinari et al. 1996) or later in Rondônia-

Juruena Province (1.80-1.53 Ga, Santos et al. 2000). The 
orthoderived basement is interpreted as an accretionary 
crustal domain (Tassinari et al. 2000) generated in the final 
stages of a 1.85-1.73 Ga magmatic arc system (Juruena 
Accretionary Belt; Scandolara et al. 2016). This granite-gneiss 
basement is composed of the Teodósia (high-K calc-alkaline, 
HFSE-enriched) and Igarapé das Lontras (transitional I-type 
to aluminous A-type) suites (Figure 2). The supracrustal 
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crustal evolution model based on Paleoproterozoic accretion 
and intracontinental Mesoproterozoic tectonothermal events 
affecting the Juruena Terrain in this region (Oliveira and 
Almeida 2021). “Terrain’ is used here as a descriptive term to 
refer to an area having a preponderance of a particular rock 
or group of rocks.

The study area in the southeast Amazonas State (Figure 
2) encompasses the northern part of the Juruena Terrain
(Scandolara et al. 1999), mainly in the Aripuanã, Roosevelt
and Guariba River basins. In this paper, we present new
U-Pb SHRIMP geochronological data (zircon and titanite) of
calc-alkaline basement (Teodósia Suite, Juruena Complex),
supracrustal rocks (Quatro Cachoeiras Complex), two-
mica granite (Itamarati Suite), and new Ar-Ar step heating
ages (muscovite and hornblende) of granites and sheared
subvolcanic rocks (Colíder Group, Teodósia Suite and Igarapé
das Lontras Suite). The aim is to show how Mesoproterozoic
events affected the Paleoproterozoic basement of this region,
seeking to shed light on the discussion about the magmatic

rocks (Quatro Cachoreiras Complex) are related to the pre- to 
syncollisional stages of this accretionary belt (Oliveira 2016).

In the same region, Calymmian intrusions of subalkaline 
A-type and rapakivi granites (Serra da Providência Suite;
1.54-1.51 Ga) are associated with quartz monzonites and
gabbronorites, including coeval (sub)volcanic rocks of the
Serra do Gavião Group (Oliveira and Lira 2019; Oliveira 2016;
Figure 2). Also in Mesoproterozoic times (Ectasian) there is
evidence of the reworking of the Rondônia-Juruena Province
by a thermotectonic event related to the Rondonian-San Inácio/
Cachoeirinha Orogeny (1.50-1.30 Ga). This collisional event
at 1.37-1.35 Ga (Teixeira et al. 1989; Bettencourt et al, 1999;
Santos et al. 2003; Scandolara et al. 2011) shows also felsic
intrusions, in this case, related to the orogenic collapse and
extensional phase (Alto Candeias, 1.34 Ga; São Lourenço-
Caripunas, 1.31 Ga). In the southeast Amazonas State,
this collisional event was not recognized until now and the
tectonothermal effects are not so well understood. However,
structural geophysical analysis and multiscale study suggest a

FIGURE 1. A) Map of the South American Platform highlighting the Rondônia-Juruena Province in the Amazon Craton (Santos et 
al. 2008); B) simplified geotectonic map of the Juruena Terrain according to Scandolara et al. (2016).
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events and the tectonothermal effects in the Rondônia-Juruena 
Province. With this, the article intends to contribute also to 
the discussions about the configurations of supercontinent 
assemblies/break-ups in the southern region of the Amazon 
Craton and the involvement of the Juruena Terrain in the 
Columbia Supercontinent formation. In the Supercontinent 
cycle, separated blocks of continental crust can collide and 
merge, forming new and larger continents, triggering the 
tectonic framework of several orogenic belts, such Roosevelt-
Guariba Transpressive Belt in the Juruena Terrain.

The understanding of the crustal growth/reworking may 
also help us to better define the crust architecture using isotopic 
mapping, constraining the distribution of mineral deposits. For 
example, BIF-hosted Fe deposits are spatially related to juvenile 
or reworked crustal domains and orogenic Au deposits are 

associated with juvenile crustal domains. In the specific case 
of the Juruena Terrain, the crust architecture is important to 
understand the chemical fertility and main structural footprints 
of the Au-(Cu) magmatic-hydrothermal deposits.

2. An overview of the Southeastern Amazonas 
geology: The Roosevelt-Guariba Transpressional 
Belt (RGTB) and surrounding areas

The studied area is located in the northern Juruena 
Terrain, forming the Rondônia-Juruena Province together with 
the Jamari and Jauru Terrains (1.82-1.54 Ga, Santos et al. 
2008; Figure 1A,B). The Geochronological Province model for 
the Amazon Craton was originally based on Archean nuclei 
amalgamated through several accretionary and collisional 

FIGURE 2. Simplified geological map of the North Juruena Terrain, Southeast of the Amazonas State (adapted from Reis et 
al. 2006, 2017; Almeida et al. 2016; Oliveira and Lira 2019; Meloni et al. 2021). Conventions: ATB – Alto Tapajós Basin; SD – 
Sucunduri Dome; MS – Machadinho Synclinal; JS – Jatuarana Synclinal; Au – gold occurrence. 
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Proterozoic terranes during Rhyacian to Tonian times (e.g. 
Amaral 1974; Cordani and Brito Neves 1982; Teixeira et al. 
1989; Tassinari and Macambira 1999; Santos et al. 2000; 
Cordani and Teixeira 2007; Vasquez et al. 2008). However, 
multidisciplinary review studies at the regional scale show that 
province limits are not fully coincident with the geological and 
structural features (e.g. Scandolara et al. 2016; Roverato et al. 
2017, 2019; Carneiro et al. 2018; Fernandes and Juliani 2019; 
Rizzotto 2019a, b; Oliveira and Almeida 2021; Trevisan et al. 
2021; Motta et al. 2022; Almeida et al. 2022; Figure 1B).

Two main models have been proposed for the geodynamic 
evolution of the Juruena Terrain: i) accretionary evolution 
based on continental (e.g. Scandolara et al. 2016; Duarte et 
al. 2019) or island (Assis et al. 2017) magmatic arc systems; or 
ii) extensional within-plate or continental rifting settings (e.g. 
Neder et al. 2002; Barros et al. 2009; Rizzotto et al. 2019a, 
b). Alternative evolutionary models propose the alternation 
between compressive and extensional tectonic phases, 
responsible for crustal thickening and crustal thinning, 
respectively (Trevisan et al. 2021 and references therein). 

Trevisan et al. (2021) identified three main magmatic 
events related to the crustal thickening and crustal thinning 
tectonic regimes in the Juruena Terrain, in response to flat 
and slab-rollback subduction, respectively. These magmatic 
events were defined by Alves et al. (2020) as (a) older 
continental magmatic arc with I-type calc-alkaline signature 
(Peixoto de Azevedo Domain: 2037- 1931 Ma), (b) magmatic 
arc in post-orogenic stage, with I-type calc-alkaline to alkali-
calcic signatures (Juruena Supersuite: 1904–1851 Ma) and 
(c) intracontinental magmatism rift with A-type (locally I-type) 
alkali-calcic to alkaline signatures (Colíder Group and Teles 
Pires Suite: 1837–1757 Ma). This last event is associated to 
porphyry-type and epithermal mineralizations (Au-Cu-Mo, 
Cu-Mo e Au-Zn-Pb-Cu) in the Alta Floresta Mineral Province 
(Assis et al. 2017 and references therein).

In most evolutionary models, the geology and 
macrostructures of southeastern Amazonas are considered 
as being extensions of northeastern Rondônia and northern 
Mato Grosso (e.g. Trevisan et al. 2021 and references therein). 
However, recent works show that Northern Juruena Terrain 
(NJT) characteristics are contrasting with those existing in 
Rondônia and Mato Grosso, pointing to the predominance of 
well-preserved Sthaterian (volcano)sedimentary successions 
overlying an Orosirian basement with a crust having Tapajós-
Parima age (Simões et al. 2020). Furthermore, the RGTB in 
southeastern Amazonas is oblique in relation to the regional 
WNW-ESE structures of the Juruena Complex in northern 
Mato Grosso (Ribeiro and Duarte 2010).

From multiscale regional studies and structural analysis, Oliveira 
and Almeida (2021) propose a tectonic compartmentalization for 
the NJT controlled by the RGTB. The RGTB is a high-T NW-SE-
trend shear zone system with 60 km in width, cross-cutting the 
regional WNW-ESE structures of the Juruena Complex to the 
south. According to this compartmentalization, three petrotectonic 
associations are individualized: pre-Juruena, Juruena, and post-
Juruena (Figure 2).

The Juruena Association is subdivided in two domains, 
the first (Supracrustal Domain) is located to the east, 
enclosing calc-alkaline to alkali-calcic volcanic rocks (I-type 
Colíder Group and A-type Pedro Sara Formation, 1820-1745 
Ma; Duarte et al. 2019, Simões et al. 2020) and volcano-
sedimentary successions (Camaiú Formation and Vila do 

Carmo Group, older than 1740 Ma). The tectonic setting 
is related to an intracontinental rift, similar to the other 
Sthatherian taphrogenetic systems observed in the Amazon, 
São Francisco-Congo and North China cratons, attributed to 
pre-breakup conditions of the Columbia Supercontinent (e.g. 
Reis et al. 2013; Simões et al. 2020). These supracrustal rocks 
show well-preserved subhorizontal primary structures, with 
the vertical tectonic locally exposing the basement through 
host-and-graben systems. This basement (pre-Juruena 
Association) is represented by the metavolcano-sedimentary 
succession with low metamorphic grade (Abacaxis 
Formation?), intruded by the Arraiá and Chuim granites 
(Matupi Suites, 1850–1835 Ma; Meloni et al. 2021).

According to Almeida et al. (2016) and Oliveira and Lira 
(2019), the second domain (Granite-Gneiss Domain) is formed 
by a high-temperature mylonitic belt (RGTB) showing igneous 
A-type to high-K calc-alkaline protoliths (Teodósia and Igarapé 
das Lontras Suites). Locally, paragneisses, amphibolites and 
migmatites (metavolcano-sedimentary succession of the 
Quatro Cachoeiras Complex) and deformed metavolcanic rocks 
(Colíder Group), metamorphosed under high-temperature 
upper amphibolite facies conditions and moderate pressure 
are described (Oliveira, 2016; Lisboa 2019).

The Supracrustal and Granite-Gneiss domains were 
tectonically juxtaposed as the consequence of the evolution of 
the RGTB (Oliveira and Almeida 2021). In southwest contact 
with the RGTB occurs bimodal magmatism represented by A2-
type subalkaline rocks of the Serra da Providência Suite and 
Serra do Gavião Group, in association with tholeiitic gabbros 
and diabases related to the Post-Juruena Association. 
This southwest sector is characterized by a wide bimodal 
intracontinental post-orogenic magmatism (Scandolara et al. 
2013) that locally intrudes the Granite-Gneiss and Supracrustal 
domains of the Juruena Association (e.g. Betiollo et al. 2009; 
Almeida et al. 2016; Meloni et al. 2021; Oliveira and Lira 2019). 

Lastly, this terrain was recovered by younger and widespread 
intracratonic sedimentary sequences of the Manicoré, Prainha 
and Palmeiral formations, showing maximum sedimentation 
age around 1330-1100 Ma. According to Reis et al. (2013, 
2017), this period represents the cratonization stage of the 
Juruena Terrain. These sedimentary sequences are delimited 
by normal faults produced from later reactivations of the RGTB, 
generating rollover structures and tilted blocks, as observed 
for example in the Jatuarana and Machadinho synclines (e.g. 
Almeida et al. 2016; Oliveira and Lira 2019).

3. Juruena Terrain: synthesis of previous 
geochronology data

The southeastern Amazonas is known for the scarcity of 
previous geochronological and isotopic data. The available 
data was mostly obtained during the seventies (Leal et al. 
1978) using Rb/Sr and K/Ar methods (isochrone ages). Only 
recently, some new U-Pb and Sm-Nd data were published 
(e.g. Betiollo et al. 2009; Reis et al. 2013; Almeida et al. 2016). 
In contrast, the Rondônia-Juruena Province in the northeast 
Rondônia and northern Mato Grosso is better documented for 
geochronological data (e.g. Scandolara 2006; Scandolara et 
al. 2014, 2016; Duarte et al. 2012, 2019).

Abundant U-Pb zircon ages are available for widespread 
Paleoproterozoic calc-alkaline plutonism (Juruena Accretionary 
Belt; Scandolara et al., 2016) in northern Mato Grosso (e.g. 
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Pinho et al. 2003, Souza et al. 2005, Silva and Abram 2008, 
Ribeiro and Duarte 2010) and northeastern Rondônia (e.g. 
Scandolara 2006; Scandolara et al. 2014, Quadros et al. 2011). 
The main magmatic associations are represented by Paranaíta, 
Vitória, Vespor, São Pedro, São Romão suites, and Juruena 
Complex and orthoderived rocks of the Jamari Complex (Table 
1; Figure 1), showing the main magmatic flare-up in the 1780-
1760 Ma interval and magmatic lulls at 1860-1830 Ma (early 
stages) and 1720-1700 Ma (late stages).

The same is true for the U-Pb zircon ages of the 
corresponding volcanic rocks (Colíder Group and Pedro Sara 
Formation) of this magmatism in the Juruena Accretionary 
Belt. In northern Mato Grosso and southeastern Amazonas, 
the ages of the Colíder Group are for example as old as 1800 
Ma (e.g. Pinho et al. 2003, Ribeiro and Duarte 2010, Almeida 
et al. 2016; Meloni et al. 2021), with at least ~60 Ma of duration 
(1820-1760 Ma; Table 1) and outcropping preferably around 
the Alto Tapajós Basin (Figure 2).

Also in northern Mato Grosso, some metavolcanic rocks 
(Roosevelt Group; Table 1) generated in an intermountain 
basin setting (rhyolites interbedded with clastic/chemical 
sediments) yielded a 1770-1740 interval age (e.g. Ribeiro 
and Duarte 2010; Neder et al. 2000; Santos et al., 2000). 
The Roosevelt Group, correlated with Vila do Carmo Basin 
located in southeastern Amazonas (Reis et al. 2013), was 
metamorphosed under greenschist to amphibolite facies 
conditions, with some retrograde metamorphism features. 
The main metamorphic event has 1652 ± 42 Ma (U/Pb 
SHRIMP, Pimentel, 2001) being of similar age as the 
observed in the deformed Moriru Volcanics (1662 ± 13 Ma; 
Pinho et al. 2003), contemporaneous with the Ouro Preto 
Orogeny (Santos et al. 2003).

The metavolcano-sedimentary rocks (Quatro Cachoeiras 
Complex; Table 1) in northeastern Rondônia were dated by 
Payolla et al. (2002, 2003a, b) and Quadros et al. (2011). The 
migmatitic metapelites yielded 1545-1542 Ma (zircon and 
monazite; U-Pb ID TIMS and U-Pb SHRIMP), interpreted 
as the main metamorphic (anatectic) event, coincident with 
the main phase of the Serra da Providência magmatic event 
(1.56-1.51 Ga). These rocks show also at least four inherited 
populations ages: (a) 1924 Ma; (b) 1868-1844 Ma; (c); 1805-
1730 Ma (main) e (d) 1683-1662 Ma. 

The two older populations are probably related to the 
Tapajós-Parima crust sources (2040-1860 Ma; Santos et al., 
2000), while the main population shows strong relationships with 
source areas of the Juruena Accretionary Belt (1850-1730 Ma; 
Scandolara et al. 2016). The younger age population coincides 
with similar source areas of rocks of the Ouro Preto Orogeny 
(1670-1630 Ma; Santos et al., 2003). According to Payolla et 
al. (2002), the deposition of the Quatro Cachoeiras Basin had 
taken place between 1660 Ma and 1590 Ma (Table 1).

4. Geochronological results of Juruena Terrain in 
the Southeastern Amazonas

4.1. U-Pb SHRIMP and LA-ICP-MS results

4.1.1 Analytical procedures

In situ zircon U-Pb LA-ICP-MS (RB-16A sample, figure 
3A; Table 2) analysis was carried out in the Laboratório de 
Estudos Geocronológicos, Geodinâmicos e Ambientais of the 

Universidade de Brasília (UnB), Brasília, Brazil, following all 
procedures described in Bühn et al. (2009). Concentrates of 
zircon were obtained by crushing the rock and then sieving and 
panning. Zircon crystals ranging from 0.177 mm (80#) to 0.074 
mm (200#) were hand-picked under a binocular microscope, 
mounted in epoxy resin, and polished with diamond paste. The 
analyses were performed with a Thermo Finnigan Neptune 
multicollector inductively coupled plasma mass spectrometer 
with an attached New Wave 213μm Nd-YAG solid state laser, 
using a standard–sample bracketing technique with four 
sample analyses between a blank and a GJ-1 zircon standard. 
The accuracy was controlled using the zircon standard 91500. 
Ablation time and spot diameters were, respectively, 40 s 
and 30 mm for the U-Pb analyses. Raw data were reduced 
using an in-house program and corrections were done for 
background, instrumental mass-bias drift and common Pb, as 
described in Bühn et al. (2009). Analyses were preceded by 
backscattered electron (BSE) imagery also done at UnB using 
a Scanning Electron Microscope FEI Quanta 450.

Data were reduced using the SQUID© 1.02 software 
(Ludwig 2001) and the ages were calculated using Isoplot© 
3.0 (Ludwig 2003). One determination on the standard was 
obtained for every three analyses of unknowns. Each spot 
size is typically 20-30 mm in diameter. The presented ages 
are mean average 207Pb/206Pb ages calculated at 2σ level, 
whereas the individual analyses are quoted at 1σ level.

Four samples (Table 2) of the Juruena Terrain are dated 
using U-Th-Pb SHRIMP (Sensitive High-Resolution Ion 
MicroProbe): mylonitic biotite granite (GH-03A, figure 3E), 
migmatitic paragneiss (AA-22B, figure 3G), amphibolite (AA-
32, Figure 3H) and two-mica granodiorite (GH-12A, Figure 
3F). Approximately 0.5 kg of each sample was collected and 
subsequently crushed, milled and sieved. The 60-200 mesh 
fractions were washed and dried to be processed using 
heavy liquids (LST-Lithium-Sodium-Tungstate and TBE-Tetra-
Bromo-Ethane), which produced two fractions (lighter than 
2.95 and heavier than 2.95). The heavy fraction was submitted 
to a hand magnet to remove fraction M1 (essentially magnetite 
and ilmenite). The fraction without magnetite was processed 
in a Frantz LB1 Isodynamic magnetic separator in two steps 
using an inclination of 18o. First, using 0.5 Ampère and 10o of 
lateral inclination and secondly using 1 ampere and 5 degrees 
of lateral inclination. This last step results in fractions M3 
(where titanite was concentrated) and NM (where zircon was 
concentrated).

About 100 crystals of zircon were picked from the least 
magnetic fraction (NM) and – when present – about 20 crystals 
of titanite were picked from fraction M3. The selected grains 
were placed on double-sided tape together with fragments of 
standards. A cylinder measuring 25mm in internal diameter 
was placed on the double-sided tape and a liquid epoxy 
mixture was poured into it. The resulting epoxy disc was 
dried and polished using sandpaper and diamond paste of 1 
micrometer. Each mount was initially carbon-coated to obtain 
backscattered electrons (BSE) images using a TESCAN-
VEGA3 scanning electron microscope (SEM) at the Centre for 
Microscopy, Characterization, and Analysis, at the University 
of Western Australia. Images (BSE) were acquired under 
accelerating voltage of 20 kV, current of 10 nA, and a working 
distance of 15 mm. For the SHRIMP analyses, the mounts 
were lightly repolished and gold-coated. The isotopic U–Pb 
analyses were obtained at the SHRIMP II facilities of the Curtin 
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Sample rock  Metamorphism 
age (Ma)  M Ref Crystallization 

age (Ma)  
Inherited/detrital 
age (Ma) M Ref 

Pre-Juruena Associations 

I-type magmatism (Parauari/Matupá granites): 2000-1850 Ma

Matupá Granite 

TRBY-20 Biotite syenogranite N MT 1854 ± 8 zrn E Rocha et al. (2020) 
n.a. Biotite monzogranite N MT 1869 ± 10 zrn E Silva et al. (2014) 
n.a. Granite N MT 1872 ± 12 zrn B Moura (1998) 
n.a. Monzogranite N MT 1872 ± 12 zrn B Moura (1998) 
TRBY-27 Biotite syenogranite N MT 1878 ± 8 zrn (autocryst) 1923 ± 17 zrn (antecryst) E Rocha et al. (2020) 
n.a. Biotite granite N MT 1879 ± 5 zrn D Silva and Abram (2008) 
n.a Biotite granite N MT 1889 ± 17 zrn D Silva and Abram (2008) 
n.a. Monzogranite N MT 1894 ± 6 zrn C JICA; MMAJ (2000) 
SD03 Porphyrytic granite (Aragão Granite) N MT 1964 ± 11 zrn E Dezula et al. (2018) 
SD05 Porphyrytic granite (Aragão Granite) N MT 1967 ± 2 zrn E Dezula et al. (2018)) 
SD18 Inequigranular granite N MT 1995 ± 5 zrn E Dezula et al. (2018) 
n.a. Biotite granodiorite N MT 2001 ± 13 zrn D Silva et al. (2014) 
SD20 Foliated granite N MT 2009 ± 4 zrn E Dezula et al. (2018) 

Juruena Associations 

I- to A-type volcanic (Colíder Group and Sara Formation) and metavolcanic rocks (Roosevelt Group): 1825-1740 Ma

Colíder Group 

FS-66A  Medium-grained ms-bearing phyllonite (Buiuçu River, Aripuanã River Basin) SE AM 1300.1 ± 1.4 ms A This paper 

n.a. Ignimbrite (Eastern Serra do Cachimbo) N MT 1757 ± 14 zrn (autocryst) 1810 ± 14 zrn (antecryst) Bini et al. (2015) 

n.a. Rhyolite N MT 1766 ± 5 zrn C Souza et al. (2005) 

B-04 Basalt (Moriru River, near Aripuanã City) N MT 1764 ± 2 zrn (autocryst) 1776 ± 3 zrn (antecryst) 
1780 ± 3 zrn (antecryst) C Pinho et al. (2003) 

RB-12 Rhyolite NE RO 1766 ± 5.7 zrn D Quadros and Rizzotto (2007) 

n.a. Ignimbrite N MT 1770 ± 8 zrn C Souza et al. (2005) 

B-01 Rhyolite (Moriru River, near Aripuanã City) N MT 1770 ± 8 zrn C Pinho et al. (2003) 

n.a. Rhyolite (Gold Juma Garimpo) SE AM 1770 ± 18 zrn D Brito et al. (2008) 

SS-12 Crystal-rich lapilli tuff (Ema road, Apuí region) SE AM 1781 ± 15 zrn D Meloni et al. (2021) 

n.a. na N MT 1773 ± 5 zrn C Pimentel (2001) 

WB-08 Rhyodacite ignimbritic (Moriru River, near Aripuanã City) N MT 1774 ± 2 zrn C Pinho et al. (2003) 

n.a. Basalt N MT 1776 ± 3 zrn C Souza et al. (2005) 

B-03 Rhyodacite ignimbritic (Moriru River, near Aripuanã City) N MT 1774 ± 10 zrn (autocryst) 1801 ± 11 zrn (antecryst) C
C

Pinho et al. (2003) 
Pinho et al. (2001) 

GM-80 Porphyry rhyolite (SE Nova Santa Helena City, Vila Guarita Sheet) N MT 1781 ± 8 zrn C Pimentel (2001) 

MA-04 Porphyry rhyolite N MT 1785 ± 6.3 zrn D Silva and Abram (2008) 

TD-107 Andesite N MT 1786 ± 12 zrn D Duarte (2015) 

F2001 Porphyry rhyolite (NW Paranaíta City) N MT 1786 ± 17 zrn C JICA; MMAJ (2000) 

UP-43B Breccia-like qtz trachyte (Branco Creek, Aripuanã River Basin) SE AM 1791 ± 9.6 zrn D Almeida et al. (2016) 

TABLE 1. Summary of main previous and new geochronological data of the Older basement (Pre-Juruena), Volcano-plutonic (Juruena), Supracrustal and Bimodal associations (Post-Juruena) in the Rondônia-Juruena Province. Abbreviations according 
to Siivola and Schmid (2007).
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Sample rock  Metamorphism 
age (Ma)  M Ref Crystallization 

age (Ma)  
Inherited/detrital 
age (Ma) M Ref 

GM-08 Rhyolite N MT 1792 ± 8 zrn D Alves et al. (2010) 

n.a. Ignimbrite (Guarantã do Norte region) N MT 1792 ± 14 zrn D Silva et al. (2018) 

FI-05 Mafic volcanic rock (Moriru River, near Aripuanã City) N MT 1797 ± 5 zrn 1848 ± 9 zrn/ 
1818 ± 9 zrn* 

C 
C 
C* 

Pinho et al. (2003) 
Pinho et al. (2001) 
Santos (2003) 

TD-095 Rhyodacite N MT 1803.5 ± 9.7 zrn D Duarte (2015) 

LB-61 Rhyodacite (Buiuçu River, Aripuanã River Basin) SE AM 1806 ± 8 zrn E Almeida et al. (2016) 

n.a. Rhyolite N MT 1808±14 zrn C Souza et al. (2005) 

DFR-14 Rhyolite (Lower sucession, Guarantã do Norte region) N MT 1810 ± 9 zrn D Santos et al. (2019) 

TL-144A Porphyry dacite (Jatuarana Creek, Apuí region) SE AM 1814 ± 9 zrn D Meloni et al. (2021) 

TD-T-063K Volcanoclastic rock N MT 1820 ± 8 zrn D Duarte (2015) 

n.a. Felsic volcanic rock SE AM 1825 ± 14 zrn E Reis et al. (2017) 

Pedro Sara Formation 

RE-13B  Fenolatite (Acari River) SE AM 1743.6 ± 7.5 zrn D Meloni et al. (2021) 

SS-64B  Fenolatite (Acari River) SE AM 1758 ± 12 zrn D Meloni et al. (2021) 

RB-01 Acid volcanic rock SE AM 1766 ± 5.7 zrn D Brito et al. (2010) 

Roosevelt Group 

n.a. Phylonite N MT 1330 ± 6 ms A Silva and Abram (2008) 

n.a. Phylonite N MT 1338 ± 7 ms A Silva and Abram (2008) 

n.a. Rhyolite N MT 1730±9 zrn D Ribeiro and Duarte (2010) 

MQ-96 Dacite (NE Rondônia and NW Mato Grosso border)  NE RO 1740 ± 8 zrn 1806 ± 11 zrn E Santos et al. (2000) 

A-2 Mylonitic rhyodacite (high Aripuanã River) N MT 1761 ± 5 zrn C Pinho et al. (2003) 

01 Massaranduba Metadacite (Expedito Mine, NE Aripuanã City) N MT 1762 ± 6 zrn E Neder et al. (2002) 

n.a. Dacite N MT 1762 ± 6 zrn D Ribeiro and Duarte (2010) 

A-1 Foliated rhyolite (high Aripuanã River) N MT 1767 ± 2 zrn C Pinho et al. (2003) 

PS-21 Metadacite N MT 1772 ± 12 zrn D Ribeiro and Duarte (2010) 

I-type hypabyssal granitoid rocks (Paranaíta Suite): 1816-1780 Ma

GR-01A Microgranite N MT 1780.3 ± 4.5 zrn D Duarte (2015) 

TD-T-050S Porphyry granite N MT 1790 ± 5.5 zrn D Duarte (2015) 

n.a. Hornblende-biotite porphyry syenogranite (Guarantã do Norte region) N MT 1790 ± 6 zrn D Silva et al. (2018) 

n.a. Microgranular mafic enclave (Guarantã do Norte) N MT 1790 ± 8 zrn D Silva et al. (2018) 

n.a. Monzogranite N MT 1790 ± 6 zrn 
1792 ± 5 zrn E Acevedo Serrato (2014) 

CC-21 Biotite porphyry granite N MT 1793 ± 6 zrn C Santos et al. (2000) 

n.a. Porphyry monzogranite (Guarantã do Norte region) N MT 1794.4 ± 6.5 zrn E Silva et al. (2015) 

n.a. Hornblende-biotite porphyry syenogranite (Guarantã do Norte region) N MT 1795± 6 zrn D Silva et al. (2018) 

TABLE 1 (continuation)
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Sample rock  Metamorphism 
age (Ma)  M Ref Crystallization 

age (Ma)  
Inherited/detrital 
age (Ma) M Ref 

MC-120 Metamonzogranite N MT 1796 ± 17 D Duarte et al (2012) 

TD-151 Porphyry syenogranite N MT 1797 ± 14 D Duarte et al (2012) 

n.a. n.a. N MT 1801 ± 7 zrn C JICA; MMAJ (2000) 

n.a. Monzogranite N MT 1803 ± 3 zrn C Pinho et al. (2003) 

n.a. n.a. N MT 1803 ± 16 zrn C JICA; MMAJ (2000) 

MA-12 Biotite granite N MT 1808 ± 14 zrn D Silva and Abram (2008) 

GR-01 Porphyry granite N MT 1811 ± 6 zrn D Duarte (2015) 

TD-T-050AM Microgranite N MT 1813.4 ± 5.1 zrn D Duarte (2015) 

n.a. n.a. N MT 1816 ± 57 zrn  C JICA; MMAJ (2000) 

n.a. Granite N MT 1817 ± 6 zrn C JICA; MMAJ (2000) 

n.a. Granite N MT 1819 ± 6 zrn C JICA; MMAJ (2000) 

Orogenic I-type High-K calc-alkaline magmatism (Juruena and Jamari complexes, Vitória and Vespor suites, São Romão and São Pedro Granites): 1850-1730 Ma 

Vespor Suite 

MC-027Bb Amphibolite N MT 1439 ± 29 zrn D Duarte et al. (2012) 

n.a. Tonalite N MT 1750 ± 8 zrn C Pinho et al. (2003) 

PS-29 Metagabbro N MT 1764 ± 13 zrn D Ribeiro and Duarte (2010) 

MC-31Bb Metagabbro N MT 1773 ± 15 zrn D Duarte et al. (2012) 

São Pedro, São Romão, Peixoto de Azevedo and Nova Canaã Granites 

n.a. Mylonitic leucogranite N MT 1392 ms A Silva and Abram (2008) 

P-18 Metagranodiorite N MT 1669 ± 7 zrn C Pinho et al. (2003) 

n.a. Metagranitoid N MT 1652 ± 42 zrn E Pimentel et al. (2001) 

n.a. Monzogranite N MT 1721 zrn 1920 zrn C Leite et al. (2006) 

n.a. Syenogranite N MT 1744 ± 15 zrn C Knust (2010) 

A-6 Monzogranite gneiss (High Aripuanã River) N MT 1759 ± 3 zrn  C Pinho et al. (2003) 

P-25 Biotite monzogranite gneiss N MT 1763 ± 6 zrn C Pinho et al. (2003) 

SK-55 Metamonzongranite N MT 1763 ± 37 zrn D Knust (2010) 

n.a. Monzogranite N MT 1764 ± 32 zrn C Pinho et al. (2003) 

A-8 Hornblende Monzogranite (High Aripuanã River) N MT 1766 ± 5 zrn C Pinho et al. (2003) 

P-20 Syenogranite gneiss N MT 1772 ± 4 zrn C Pinho et al. (2003) 

JD-17B Protomylonitic fine-grained biotite metagranite (São Romão type-area) N MT 1770 ± 9 zrn E Souza et al. (2005) 

A-3 Biotite monzogranite (High Aripuanã River) N MT 1774 ± 4 zrn C Pinho et al. (2003) 

PS-64 Metasyenogranite N MT 1774 ± 28 zrn D Ribeiro and Duarte (2010) 

n.a. Monzogranite N MT 1775 ± 13 zrn C Pinho et al. (2003) 

WA-151 Metamonzogranite N MT 1780 ± 13 zrn C Souza and Abreu (2007) 

TABLE 1 (continuation)
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Sample rock  Metamorphism 
age (Ma)  M Ref Crystallization 

age (Ma)  
Inherited/detrital 
age (Ma) M Ref 

FR-02 Biotite granodiorite N MT 1781 ± 10 zrn E Silva et al. (2014) 

CC158 Metamonzogranite N MT 1784 ± 17 zrn E Souza et al. (2005) 

CC138 Garnet-biotite metagranite N MT 1786 ± 17 zrn E Santos et al. (2004) 

A-7 Hornblende monzogranite (High Aripuanã River) N MT 1799 ± 15 zrn C Pinho et al. (2003) 

P-29 Weathered monzogranite (Colniza-Mina Bzrn Aripuanã Road) N MT 1803 ± 2 zrn C Pinho et al. (2003) 

n.a. Quartz monzonite N MT 1798±14 zrn D Silva and Abram (2008) 

Vitória Suite 

P-21 Foliated granodiorite (Colniza-Mina Bzrn Aripuanã Road) N MT 1765 ± 4 zrn C Pinho et al. (2003) 

WA-227A Tonalite N MT 1771 ± 14 zrn D Souza and Abreu (2007) 

CC233 Enderbite N MT 1775 ± 10 zrn 1879 zrn E Souza et al. (2005) 

MC-027Aa Metatonalite N MT 1783 ± 14 zrn D Duarte et al. (2012) 

PS42 Tonalite N MT 1785 ± 8 zrn E Souza et al. (2005) 

PS306 Metagranodiorite N MT 1785 ± 8 zrn D Ribeiro and Duarte (2010) 

Jamari Complex 

PG-JS-26 Tonalite gneiss NE RO 1728 ± 15 zrn E Silva et al. (2002) 

PS-19 Metamonzogranite NE RO 1730 ± 9 zrn D Ribeiro and Duarte (2010) 

WB-70 Enderbitic granulite NE RO 1730 ± 22 zrn C Payolla et al. (2002) 

JL-78 Tonalite NE RO 1334 ± 7 zrn E Santos et al. (2008) 1738 ± 6 zrn E Santos et al. (2008) 

GR-59 Tonalite NE RO 1677 ± 6 zrn E Santos et al. (2008) 1753 ± 9 zrn E Santos et al. (2008) 

GR-35 Quartz diorite NE RO 1758 ± 7 zrn E Santos et al. (2008) 

LP-122 Metatonalite (Cujubim region) NE RO 1758.7 ± 4.1 zrn D Quadros et al. (2011) 

Juruena Complex? 

n.a. n.a. N MT 1806 ± 3 zrn E Santos (2003) 

n.a. n.a. (Vila Guarita region) N MT 1817 ± 57 zrn C JICA/MMAJ (2000) 

n.a. n.a. (Vila Guarita region) N MT 1823 ± 35 zrn C JICA/MMAJ (2000) 

n.a. n.a. (Vila Guarita region) N MT 1848 ± 17 zrn C JICA/MMAJ (2000) 

Orogenic High-K calc-alkaline magmatism HFSE-enriched (Teodósia Suite): 1758-1749 Ma 

GH-03A Mylonitic bt granite (Guariba River, Aripuanã River basin) SE AM 1749 ± 10 zrn, ttn E This paper 

LB-31A Hbl-bt monzogranite (Teodósia falls, type-area, Aripuanã River) SE AM 1754 ± 8 zrn C Mod. Almeida et al. (2009) 

Late-orogenic Transitional I-A-type (Igarapé das Lontras Suite):1754-1736 

UP-25C Fine-grained se-bearing phyllonite (Roosevelt River, Aripuanã River Basin) SE AM 1466.5 ± 1.4 ser A This paper 

UP-27A  Medium-grained op-ms-qtz phyllonite (Roosevelt River, Aripuanã River basin) SE AM 1467.6 ± 0.8 ms A This paper 

RB-16A hbl-bt augen gneiss/high-T mylonite (Roosevelt River, Aripuanã River basin) SE AM 1482.9 ± 1.3 hbl A This paper 1736 ± 29 zrn (autocryst) 
1764 ± 13 zrn (antecryst) 
1807 ± 47 zrn 
1877 ± 44 zrn 

E mod. Almeida et al. (2009) 

TABLE 1 (continuation)
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Sample rock  Metamorphism 
age (Ma)  M Ref Crystallization 

age (Ma)  
Inherited/detrital 
age (Ma) M Ref 

LB-73B  Ep-bt-ms metarhyolite (Buiuçu River, Aripuanã River Basin) SE AM 1754 ± 6 zrn (autocryst) 1798 ± 8 zrn (antecryst) E Almeida et al. (2016) 

LB-68 Protocataclastic leucomicrosyenogranite (Buiuçu River, Aripuanã River Basin) SE AM ? 1790 ± 18 zrn D Almeida et al. (2016) 

Late-orogenic Transitional I-A-type (Teles Pires Suite):1754-1736 

n.a. Zé do Torno Granite N MT 1743 ± 4 zrn E Frasca and Borges (2004) 

02 Paraibão Granite (Expedito Mine, NE Aripuanã City) N MT 1755 ± 5 zrn E Neder et al. (2002) 

GM-10 Biotite granite (SE Terra Nova do Norte City) N MT 1757 ± 16 zrn C Pimentel (2001) 

n.a. Syenogranite (Guarantã do Norte region) N MT 1763 ± 14 znr 1811 ± 15 zrn D Silva et al. (2018) 

n.a. Monzogranite N MT 1760 ± 12 zrn C Silva and Abram (2008) 

n.a. Leucogranite N MT 1782  ± 17 zrn D Silva and Abram (2008) 

n.a. Granite N MT 1727 ± 42 zrn D Prado et al. (2013) 

Post-Juruena Associations 

High grade Paragneiss Sucessions and S-type Granites: 1660-1590 Ma (deposition) and 1545-1520 Ma (anatexis) 

Quatro Cachoeiras Complex and Itamaraty Suite 

WB-152 High-grade metapelite migmatitic (Oriente Novo region, Machadinho River basin) NE RO 

1454 zrn 
1545-1524 zrn 
1589 zrn E 

Payolla et al. (2003a) 

1662 zrn (detrital?) 
1805-1769 zrn 
1868-1844 zrn 
1924 zrn 

E Payolla et al. (2003a) 

1544.6 ± 3.7 mnz Payolla et al. (2003b) 

JWB-24/A Metapelitic migmatite (Oriente Novo region, Machadinho River basin) NE RO 1384 zrn
1590 zrn E Payolla et al. (2003a) 1730 zrn 

1797 zrn E Payolla et al. (2003a) 

WB-142 Metapelitic migmatite (Jaru region, Jamari River basin) NE RO 1542 ± 3.5 mnz E Payolla et al. (2003b) 

AA-22B Migmatitic paragneis/mesossome (Guariba River) SE AM 1526 ± 5 zrn E This paper 

AA-32 Amphibolite (Guariba River) SE AM 1752 ± 6 zrn E This paper 

GH-12A Two-mica granodiorite (Guariba River) SE AM 1520 ± 12 zrn 1790 ± 6 zrn 
1839 ± 22 zrn E This paper 

LP-133 Peraluminous metagranitoid (Machadinho River basin) NE RO 1553 ± 20 zrn D Quadros et al. (2011) 

Bimodal Magmatism A-type rapakivi (Serra da Providência Suite) and gabbroic-diabase rocks (Mata-Matá Diabase): 1600-1500 Ma 

Serra da Providência Suite 

AC-08D Alkalifeldspar microgranite with hematite and fluorite (Roosevelt River, Amazonas) SE AM 1503 ± 24 zrn E Oliveira and Lira (2019) 

GH-11 Arf-bt quartz syenite (Guariba River, Amazonas) SE AM 1511 ± 8.4 zrn D Oliveira and Lira (2019) 

GR-333 Metagranite  NE RO 1515 ± 8 zrn E Santos et al. (2008) 

AC-23A  Fl syenogranite (Roosevelt River, Amazonas) SE AM 1516 ± 3.8 zrn D Oliveira and Lira (2019) 

PS-170 Hbl-bt syenogranite (Rio Guariba Sheet, Mato Grosso) N MT 1516 ± 13 zrn 
1505 ± 9.8 tt D Ribeiro and Duarte (2010) 

n.a. Hbl-bt syenogranite N MT 1516 ± 11 zrn D Ribeiro and Duarte (2010) 

n.a. Monzogranite SE AM 1520±12 zrn 1804±16 zrn E Oliveira and Lira (2019) 

PG-JS-32 Monzogranitic gneiss N MT 1522 ± 10 zrn E Silva et al. (2002) 

TABLE 1 (continuation)
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Sample rock  Metamorphism 
age (Ma)  M Ref Crystallization 

age (Ma)  
Inherited/detrital 
age (Ma) M Ref 

WB-44ª Syenogranitic gneiss NE RO 1526 ± 12 zrn C Payolla et al. (2002) 

n.a. Granite (União Massif, Rondônia) NE RO 1526 ± 12 zrn D Payolla et al. (1998) 

AC-08A Ignimbrite rhyolitic with fluorite (Roosevelt River, Amazonas) SE AM 1529.7 ± 5.5 zrn E Oliveira and Lira (2019) 

WB-36 Quartz syenite NE RO 1532 zrn C Payolla et al. (2002) 

n.a. Quartz syenite (União Massif, Rondônia) NE RO 1532 ± 5 zrn C Bittencourt et al. (1999) 

FS-30A Wiborgite (Vila Maravilha Granite, Amazonas) 
Xenolith (piroxene granodiorite gneiss) SE AM 1576 ± 13 zrn B Almeida et al. (2016) 

1534 ± 4 zrn 
1715 ± 8 zrn B Almeida et al. (2016) 

PG-JS-01 Monzogranitic gneiss N MT 1535 ± 27 zrn E Silva et al. (2002) 

MA-04 Porphyry dacite (Guariba River mouth, Amazonas) SE AM 1536 ± 2 zrn 1750 zrn 
1775 zrn B Almeida et al. (2016) 

LP-81 Mylonitc meta monzogranite (Aquariquara Massif, Rondônia, LH C-70) NE RO 1536 ± 22 zrn D Quadros et al. (2011) 

MQ-33 Ttn-bt monzogranite NE RO 1537 ± 7 zrn C Rizzotto et al. (2002) 

n.a. Porphyrytic biotite syenogranite (Aripuanã Granite, Mato Grosso) NE RO 1546 ± 5 zrn 
1537 ± 7 zrn 

B 
D Rizzotto et al. (2002) 

AR-3/1 Monzogranite NE RO 1544 ± 5 zrn C Payolla et al. (2002) 

PG-JS-19 Syenogranitic gneiss N MT 1545 ± 8 zrn E Silva et al. (2002) 

LP-42 Charnockite (União Massif, Rondônia, Gramazon mine, Rondônia) NE RO 1547 +19/-9 zrn D Quadros et al. (2011) 

n.a. Protomylonitic syenogranite NE RO 1552 ± 4 zrn B Rizzotto et al. (2006) 

SK-71 Charnockite (Rio Guariba Sheet, Mato Grosso) N MT 1552 ± 7 zrn 1890 zrn D Ribeiro and Duarte (2010) 

SP-GR-53 Syenogranite NE RO 1554 ± 47 zrn C Bettencourt et al. (1999) 

PG-JS-16 Monzogranitic gneiss N MT 1555 ± 19 zrn E Silva et al. (2002) 

n.a. Monzogranite N MT 1557±13 zrn D Souza and Abreu (2007) 

RE-111A Meta syenogranite (Aquariquara Massif, Rondônia, LH C-66) NE RO 1557 ± 17 zrn D Quadros et al. (2011) 

n.a. Chanockite (Jaru Charnockite, Rondônia) NE RO 1559 zrn D Payolla et al. (1998) 

WA-46A/C Monzogranitic gneiss NE RO 1560 zrn C Payolla et al. (2002) 

WA-45 Granodiorite N MT 1564 ± 12 zrn C Souza and Abreu (2007) 

SP-GR-48 Wiborgite NE RO 1566 ± 3 zrn C Bettencourt et al. (1999) 

SP-GR-39 Piterlite NE RO 1566 ± 5 zrn C Bettencourt et al. (1999) 

WO-63 Augen gneiss (Ouro Preto D´Oeste, Rondônia) NE RO 1569 ± 18  zrn D Santos et al. (2000) 

SP-GR-21 Hbl-bt monzogranite NE RO 1573 ± 15  zrn C Bettencourt et al. (1999) 

MS-6030 Granitic gneiss NE RO 1570 ± 15  zrn C Payolla et al. (2002) 

GR-48 Granitic gneiss NE RO 1570 ± 17  zrn E Bettencourt et al. (1999) 

GM-33 Mylonitic granite N MT 1580 ± 35  zrn C Martins and Abdallah (2007) 

SP-GR-76 Porphyritic bt syenogranite NE RO 1606 ± 24 zrn C Bettencourt et al. (1999) 
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Sample rock  Metamorphism 
age (Ma)  M Ref Crystallization 

age (Ma)  
Inherited/detrital 
age (Ma) M Ref 

Mata-Matá Mafic Rocks 

AC-15B Foliated metadiabase (Roosevelt River, Amazonas) SE AM 1529 ± 21 zrn 1877 ± 13 zrn 
1954 ± 22 zrn E Oliveira and Lira (2019) 

AC-16A Foliated metadiabase (Roosevelt River, Amazonas) SE AM 

1799 ± 22 zrn 
1847 ± 19 zrn 
1889 ± 18 zrn 
2026 ± 18 zrn 

E Oliveira and Lira (2019) 

LB-19D Olivine gabbro  SE AM 1540 bdy E Almeida et al. (2016) 

RE-03 Olivine gabbro (Domingas Gabbro, Juma mine, Amazonas)  SE AM 1552 ± 7 bdy D Meloni et al. (2021) 

LB-02C2 Olivine gabbro (Matá-Matá Gabbro, Aripuanã River, Amazonas) SE AM 1576 ± 4 bdy E Betiollo et al. (2009) 
A. Ar-Ar step heating; B. Pb-Pb zircon evaporation; C. U-Pb ID TIMS; D. U-Pb ICP-MS-LA; E. U-Pb SHRIMP. Abbreviations: n.a. not avaliable. Region: SE AM. Southeastern Amazonas; NE RO. Northeastern Rondônia; N MT. Northern Mato Grosso.
Minerals: zrn. Zircon; mnz. Monazite; ttn. Titanite; mnz. Monazite; hbl. Hornblende; ser. Sericite; ms. Muscovite. Terminologies according Miller et al. (2007): 1. Antecrysts: zircon grains that crystallized from earlier pulses (a crystal from an earlier pulse of
magma which is incorporated by later pulses); 2. Autocrysts: grains generated within the youngest intrusive pulse (spatially and temporally associated with a distinct pulse or increment of magma); 3. Xenocrysts: grains assimilated from host rocks
sufficiently older (at least several million years), being considered unrelated to the magma system; 4. Inherited: grain that comes from the melt source.
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TABLE 2. Simplified description and location of the dated samples, including summary of ages and methods. Abbreviations according Siivola and Schmid (2007).

sample stratigraphic unit Coord. sample description Ages (Ma) Method 

RB-16A Igarapé das Lontras Suite 
(Roosevelt River)

-7.92105
-60.98940

Hbl-bt augen gneiss (high-T mylonite) with coarse to medium grained groundmass and ovoid 
afs megacrystals (<6 cm). Accessory minerals: ttn, mag, ep, ap. (f igure 3A)

1483 ± 1 
1877 ± 44 
1807 ± 47 
1764 ± 13 
1736 ± 29

hbl 
Ar-Ar 
step heating

zrn 
U-Pb LA-ICP-MS

GH-03A Teodósia Suite 
(Guariba River)

-8.48162
-60.51497

Mylonitic bt granite, pale-pinked, medium-grained recrystallized (moderate) groundmass with 
aln, ep, ttn, hbl, ap and zrn, and centimetric rounded fsp porphyroclasts (f igure 3E) 1749 ± 10 zrn, ttn 

U-Pb SHRIMP

LB-31A Teodósia Suite  
(Aripuanã River, type-area)

-7.86370 
-60.26528

Equigranular, pale gray, medium-grained hbl-bt monzogranite, with subrounded/irregular mafic 
clots. Accessory minerals: ttn, ep, mag, ap, zrn (f igure 3B) 1754 ± 8 zrn 

U-Pb SHRIMP

AA-22B Quatro Cachoeiras Complex 
(Guariba River)

-8.28286 
-60.48390

Migmatitic ms-bt paragneiss, medium-grained, stromatic and polifolded, with crd, and, op. 
(f igure 3G)

1752 ± 6

1526 ± 5

zrn 
U-Pb SHRIMPAA-32 Quatro Cachoeiras Complex 

(Guariba River)
-8.40886 
-60.49350

Fine-grained amphibolite with pgo, hbl, bt, rarely aug (igneous relict), further op, zi and 
ap. (f igure 3H) 1762 ± 7

GH-12A Itamarati Suite 
(Guariba River)

-8.62759 
-60.45697

Foliated two-mica granodiorite, pale-gray, equigranular, medium-grained, with and, sil, chl. 
(f igure 3F)

1805 ± 13 
1520 ± 12

UP-25C Igarapé das Lontras Suite 
(Roosevelt River)

-7.16028 
60.68532

Fine-grained phyllonite, resembling a se-qtz schist (mylonitic metamicrogranite altered and 
strongly deformed), with S-C foliations, mica f ish and qtz porphyroclasts (65%)(f igure 3D) 1467 ± 1

se 
Ar-Ar 
step heating

UP-27A Igarapé das Lontras Suite 
 (Roosevelt River)

-7.20369 
-60.65157

Medium-grained phyllonite with op (5%), macroscopically resembling a ms-qtz-bt-schist, equi-
granular with granolepidoblastic texture and lenses of qtz aggregates. (f igure 3C) 1468 ± 1

ms 
Ar-Ar 
step heating

FS-66A Colíder Group 
(Buiuçu River)

-7.75252 
-60.26949

Medium-grained phyllonite (ms-bearing afs-qtz-phyllite), corresponding to sheared felsic 
hypoabissal rock, with ms (45%), qtz (50%), as policrystalline aggregates with undolose 
extinction, and afs (5%) porphyroclasts (anhedral shapes/granoblastic textures)

1300 ± 1
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University of Technology in Perth, Western Australia, following 
the procedures described by Compston et al. (1984, 1992) 
and the operational routine described by Smith et al. (1998). 
Individual analyses are composed of nine measurements for 
zircon (196Zr2O, 204Pb, background, 206Pb, 207Pb, 208Pb, 238U, 
248ThO, 254UO), and nine measurements for titanite (200Ti-Ca 
peak, 204Pb, background, 206Pb, 207Pb, 208Pb, 248ThO, 254UO, 
and 270UO2) repeated in five scans. The standards zircon D23 
and glass NBS611 were used to identify the position of the 
peak of mass 204Pb, whereas the calibration of the U content 
and the Pb/U ratio was done using the zircon standard BR266 
(559 Ma, 903 ppm U; Stern 2001) and titanite standard Khan 
(522 Ma; 680 ppm U; Heaman 2009).

4.1.2 High-K calc-alkaline (I type to transitional I/A-type) 
deformed granitoids (Igarapé das Lontras and Teodósia 
Suites)

The isotopic dataset of Almeida et al. (2009) was revised, 
considering the hornblende-biotite augen gneiss (RB-16A 
sample) located in the Roosevelt River (Table 2; Figures 2 and 
3A). These authors obtained previously a crystallization age 
of 1758.2 ± 4.7 Ma, interpreted as that of the protolith of the 
São Romão Suite (I-type Andean-type magmatism). However, 
Almeida et al. (2016) point to an A-type chemical signature for 
this sample, contrasting with a calc-alkaline trend.

A more detailed review of this isotopic data shows at least 
four age populations with low Th/U ratios (0.4-0.2, locally 0.7-
0.6), despite some age overlaps occurring within analytical 
error (Table 3; Figure 4A): i) 1877 ± 44 Ma; ii) 1807 ± 47 
Ma; iii) 1764 ± 13 Ma; and iv) 1736 ± 29 Ma. The older age 
(1877 Ma) was obtained from two inherited crystals (upper 
intercept), attributed to rocks with Silicic Large Igneous 
Province (SLIP) Uatumã age (Tapajós-Parima crust; see Klein 
et al. 2012). Two other crystals yielded an age of 1807 ± 47 
Ma (upper intercept), probably related to the early stages of 
the Accretionary Juruena Belt. However, within error margin, 
these apparent two populations may be only one, recording, 
together, the origin of the Accretionary Juruena Belt.

The main population (15 crystals) yielded an age of 
1764 ± 13 Ma (antecrysts in the sense of Miller et al. 2007), 
corresponding to grains generated within the earlier magmatic 
pulses, which the zircon crystals are normally greater (100-
370 μm) and brighter in BSE images, showing also well-
defined magmatic zoning (Figure 5A, e.g. Z9, Z13, Z17, Z19 
and Z22 crystals). In turn, these antecrysts are incorporated 
by later pulses, represented by the younger population of 1736 
± 29 Ma (concordia age), interpreted as the crystallization age 
of the protolith. Thus, both zircon populations were generated 
in the same magmatic event and the protolith is a granitoid 
rock of the Igarapé das Lontras Suite, correlated in age to the 
Jamari Complex (1.76-1.73 Ga; Table 1, Figure 1). 

Two other samples belonging to the Juruena Accretionary 
Belt were also analyzed. The LB-31A sample (Table 2; Figures 
2 and 3B) comes from the type area of the Teodósia Suite, 
Aripuanã River, representing a rare undeformed granitic rock. 
Ten zircon crystals yielded a Concordia age of 1754 ± 8 Ma 
(Table 3; Figure 4B), in accordance with Almeida et al. (2005) 
original results (Table 2), showing high Th/U ratios (1.1-0.6). 
The zircon crystals are fractured, showing corroded edges, 
apatite inclusions and slight magmatic zoning (Figure 5B, C). 
In the Guariba River (Figure 1), a well-foliated (NW-trending) 

mylonitic biotite granite (GH-03A; Table 2; Figures 2 and 3E) 
yielded a concordant age of 1749 ± 10 Ma (Table 3; Figure 
4C) from seven zircons and three titanites, interpreted as the 
crystallization age of the protolith. The colorless to pale yellow 
zircon crystals are euhedral, bipyramidal, and show magmatic 
zoning and high Th/U ratios (1.6-1.0), with no inherited cores 
and inclusions. Titanites are also typically igneous (Figure 5D) 
showing 0.9-0.8 Th/U ratios.

4.1.3 High grade supracrustal rocks 
(Quatro Cachoeiras Complex)

Migmatitic paragneisses (AA-22B) and amphibolites (AA-
32) metamorphosed in high-grade conditions, restricted to
the middle course of the Guariba river (Table 2; Figures 2
and 3G,H), were selected for zircon U-Pb SHRIMP analysis
(Table 3; Figure 4D). These rocks were correlated to the
Quatro Cachoeiras Complex, described in the northeastern of
Rondônia (Quadros et al. 2011), located about 100 km to the
west of study area.

The migmatitic paragneiss (AA-22B) is stromatic, poli-
folded, showing NW-trending main foliation and two different 
zircon ages (Figures 4D and 5E, F). The younger age was 
obtained from five zircon crystals. yielding a concordant age 
of 1526.1 ± 4.6 Ma (MSWD = 7.0), with lower Th/U ratio (0.7-
0.5), interpreted as the main anatectic/migmatization event. 
An older concordant age of 1752.0 ± 5.7 Ma was recorded 
based on four zircon crystals (MSWD = 3.9), showing higher 
Th/U ratios (0.8-0.7), considered as inherited ages derived 
probably derived from the calc-alkaline basement rocks 
(Teodósia Suite?).

The amphibolite (AA-32) occurs as rotated boudins in 
the paraderived succession and yielded a concordant age of 
1762.2 ± 6.7 Ma (MSWD = 1.8) from nine zircon crystals (Figure 
4E), showing wide Th/U variation (0.7-0.01). This age testifies 
to a contemporaneity between the mafic magmatism of the 
Quatro Cachoeiras basin and the calc-alkaline magmatism 
generated in the late stages (1.76-1.74 Ga) of the Juruena 
Accretionary Belt.

In the northeastern of Rondônia, the metapelitic migmatites 
of the Quatro Cachoeiras Complex yielded strongly variable 
inherited ages suggesting wide zircon provenance and 
metamorphic age (Payolla et al. 2002, 2003a, b; Quadros 
et al. 2011). Based on U-Pb ID TIMS (monazite) and U-Pb 
SHRIMP (zircon) analysis, Payolla et al. (2003a, b) determined 
metamorphic ages with intervals varying from 1545-1542 Ma 
(monazite) to 1590-1524 Ma (1545 ± 8 Ma in average; zircon), 
suggesting a Calymmian anatectic event in the Rondônia-
Juruena Province. The zircon inherited ages show a more 
diversified spectrum when compared to the paragnaisses of 
the Guariba River: (a) 1924 Ma; (b) 1868-1844 Ma; (c); 1805-
1730 Ma (main population) e (d) 1683-1662 Ma.

4.1.4 Peraluminous two-mica granite (Itamarati Suite)

In the Guariba River (Figure 2), small bodies (1m to <2 km) 
of peraluminous S-type biotite-muscovite granites (GH-12A; 
Figure 3F) show two different age zircon populations (Table 3; 
Figure 4F): (a) concordant age of 1520 ± 12 Ma (only one zircon 
crystal; Figure 5H) with low Th/U ratio (0.4); (b) concordant age 
of 1805 ± 13 Ma (eight zircon crystals and MSWD = 4.2; Figure 
5G,I) and high Th/U ratios (1.1-0.6). The younger age (c. 1520 
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FIGURE 3. Field and textural characteristics of the Juruena rocks in RGTB, submitted to geochronological analysis, 
represented by Granite-gneiss Domain: (A) augen gneiss, (B) isotropic granites, (C,D) phyllonites, (E) foliated granitoids; 
and Supracrustal Domain: (F) S-type leucogranites, (G) stromatic metatexite leucosome rich (migmatite paragnaisses) 
and (H) amphibolites. 
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FIGURE 4. U–Pb concordia diagrams of U-Pb data on zircon and titanite from analyzed samples: A. Augen gneiss (RB-16A); B. 
Monzogranite (LB-31A); C. Mylonitic biotite granite (GH-03A); D. Migmatitic paragneiss (AA-22B); E. Amphibolite (AA-32); and F. Two-
mica granodiorite (GH-12A).
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Ma) is interpreted as the crystallization age, in agreement 
with the anatexis age obtained in the Quatro Cachoeiras 
paragneiss (c. 1530 Ma). The older age (c. 1800 Ma) suggests 
inherited zircon from calc-alkaline rocks generated in the early 
stages of the Juruena Arc (1.82-1.74 Ga), deposited previously 
in the Quatro Cachoeiras basin.

5. Ar-Ar step heating results

5.1. Analytical procedures

The four selected samples (RB-16A, UP-25C, UP-27A 
and FS-66; Table 1) were first examined under a petrological 
microscope to assess the level of alteration of the phase to be 
analyzed (0.5 to 1.0 mm diameter amphibole and muscovite). 
These single amphibole and muscovite grains were 40Ar/39Ar 
step-heated with a Synrad® CO2 continuous laser and 
isotopic analyses of the five evolved argon isotopes were 
performed on a MAP215® noble gas mass spectrometer 
at Geosciences Rennes. All isotopic measurements are 

corrected for mass discrimination and atmospheric argon 
contamination. following Lee et al. (2006) and Mark et al. 
(2011), as well as K, Ca and Cl isotopic interferences. The 
decay constants used are from Renne et al. (2011). Samples 
and standards (Amphibole Hb3gr; age: 1081.0 ± 0.11% Ma; 
Renne et al. 2011) were co-irradiated with Cd-shielding 
for 298 hours at the McMaster reactor (Hamilton. Canada. 
location 8E) with a J/h of 5.86 x 10-6 x h-1. Further analytical 
details are outlined by Ruffet et al. (1991, 1995). Apparent 
age errors are plotted at the 1σ level and do not include the 
errors on the 40Ar*/39ArK ratio and age of the monitor and 
decay constant. Plateau ages were calculated if 70% or 
more of the 39ArK was released in at least three or more 
contiguous steps. the apparent ages of which agreeing to 
within 1σ of the integrated age of the plateau segment. The 
errors on the 40Ar*/39ArK ratio and age of the monitor and 
decay constant are included in the final calculation of the 
error margins on the pseudo-plateau age or on apparent 
ages individually cited. The 40Ar/39Ar age spectra are shown 
in Figure 6.

FIGURE 5. Examples of back-scattered electrons (BSE) images of the analysed zircons: A. RB-16A; B,C. LB-31A; D. 
GH-03A; E,F. AA-22B; and G,H,I. GH-12A.



Almeida et al - JGSB 2022, vol 5 n3, 221 - 249238

isotopic ratios (Pb204 corrected) Ages (1 sigma)
U Th Th 206Pb 207Pb 207Pb 206Pb 208Pb 206Pb 206Pb Conc.

Spot ppm ppm U ppm 206Pb 235U 238U 232Th 238U 207Pb %
RB-16A, Hornblende-biotite monzogranite (augen gneiss), Igarapé das Lontras Suite, zircon - U-Pb LA-ICP-MS

Z1 n.a. n.a. n.a. n.a. 0.1150 n.a. 5.488 ± 5.4 0.3463 ± 3.9 n.a. n.a. 1917 ± 64 1879 ± 67 102.05
Z3 96.97 n.a. 96.97 n.a. 0.1112 n.a. 4.919 ± 5.8 0.3323 ± 4.1 n.a. n.a. 1694 ± 53 1819 ± 64 93.14
Z7 50.50 n.a. 50.50 n.a. 0.1106 n.a. 4.655 ± 7.5 0.3122 ± 5.3 n.a. n.a. 1777 ± 123 1810 ± 145 98.18

Z16 45.88 n.a. 45.88 n.a. 0.1073 n.a. 4.552 ± 6.2 0.3062 ± 4.3 n.a. n.a. 1850 ± 66 1755 ± 75 105.40
Z4 57.00 n.a. 57.00 n.a. 0.1081 n.a. 4.722 ± 6.8 0.3171 ± 4.8 n.a. n.a. 1751 ± 81 1768 ± 97 99.06
Z5 50.48 n.a. 50.48 n.a. 0.1078 n.a. 4.670 ± 5.3 0.3100 ± 3.7 n.a. n.a. 1722 ± 66 1763 ± 80 97.71
Z6 45.65 n.a. 45.65 n.a. 0.1080 n.a. 4.489 ± 6.1 0.3054 ± 4.3 n.a. n.a. 1776 ± 74 1766 ± 88 100.55
Z9 92.08 n.a. 92.08 n.a. 0.1093 n.a. 4.679 ± 5.3 0.3176 ± 3.8 n.a. n.a. 1741 ± 57 1787 ± 68 97.40

Z12 54.34 n.a. 54.34 n.a. 0.1066 n.a. 4.840 ± 5.8 0.3254 ± 4.1 n.a. n.a. 1718 ± 65 1742 ± 79 98.65
Z13 83.00 n.a. 83.00 n.a. 0.1068 n.a. 4.865 ± 5.8 0.3226 ± 4.1 n.a. n.a. 1778 ± 58 1746 ± 69 101.83
Z14 83.56 n.a. 83.56 n.a. 0.1079 n.a. 4.594 ± 5.2 0.3097 ± 3.7 n.a. n.a. 1816 ± 64 1764 ± 74 102.97
Z15 72.11 n.a. 72.11 n.a. 0.1094 n.a. 4.720 ± 5.7 0.3158 ± 4.0 n.a. n.a. 1802 ± 64 1789 ± 74 100.75
Z17 91.08 n.a. 91.08 n.a. 0.1076 n.a. 4.520 ± 7.3 0.3031 ± 5.1 n.a. n.a. 1739 ± 56 1759 ± 67 98.90
Z19 70.25 n.a. 70.25 n.a. 0.1084 n.a. 4.609 ± 5.8 0.3108 ± 4.0 n.a. n.a. 1769 ± 62 1773 ± 73 99.81
Z21 104.11 n.a. 104.11 n.a. 0.1082 n.a. 4.770 ± 5.6 0.3229 ± 3.9 n.a. n.a. 1706 ± 77 1769 ± 95 96.48
Z22 62.42 n.a. 62.42 n.a. 0.1076 n.a. 4.695 ± 5.6 0.3178 ± 3.9 n.a. n.a. 1744 ± 61 1759 ± 76 99.19
Z26 139.20 n.a. 139.20 n.a. 0.1071 n.a. 4.627 ± 9.9 0.3124 ± 7.0 n.a. n.a. 1804 ± 61 1751 ± 74 103.00
Z27 77.84 n.a. 77.84 n.a. 0.1071 n.a. 4.552 ± 6.0 0.3111 ± 4.2 n.a. n.a. 1779 ± 60 1751 ± 73 101.60
Z28 31.33 n.a. 31.33 n.a. 0.1074 n.a. 4.539 ± 5.1 0.3102 ± 3.6 n.a. n.a. 1752 ± 107 1756 ± 129 99.78
Z20 68.57 n.a. 68.57 n.a. 0.1061 n.a. 4.479 ± 7.1 0.3079 ± 5.0 n.a. n.a. 1746 ± 65 1734 ± 79 100.72

Z8 85.00 n.a. 85.00 n.a. 0.1061 n.a. 4.651 ± 5.5 0.3186 ± 3.8 n.a. n.a. 1742 ± 55 1734 ± 67 100.44
Z18 61.52 n.a. 61.52 n.a. 0.1055 n.a. 4.645 ± 5.3 0.3248 ± 3.6 n.a. n.a. 1730 ± 76 1723 ± 92 100.39
Z24 78.26 n.a. 78.26 n.a. 0.1059 n.a. 4.720 ± 8.8 0.3265 ± 6.2 n.a. n.a. 1783 ± 60 1730 ± 73 103.06
Z23 53.54 n.a. 53.54 n.a. 0.1037 n.a. 4.919 ± 5.8 0.3323 ± 4.1 n.a. n.a. 1813 ± 57 1692 ± 70 107.15
Z25 61.89 n.a. 61.89 n.a. 0.1048 n.a. 4.655 ± 7.5 0.3122 ± 5.3 n.a. n.a. 1821 ± 99 1712 ± 116 106.42

LB-31A. Biotite monzogranite, Teodósia Suite, zircon (type-area) - U-Pb SHRIMP II 
0824A.6-1 283 295 1.08 75.5 0.1070 ± 1.5 4.5587 ± 1.9 0.3090 ± 1.2 0.0913 ± 20.4 1731.2 ± 22.1 1749 ± 27 99.20

0824A.11-1 191 177 0.96 50.7 0.1076 ± 0.7 4.5951 ± 1.5 0.3099 ± 1.2 0.0881 ± 20.2 1744.1 ± 22.7 1758 ± 13 98.90
0824A.3-2 79 55 0.72 21.4 0.1076 ± 1.0 4.6824 ± 1.9 0.3157 ± 1.6 0.0911 ± 20.0 1769.2 ± 26.6 1759 ± 19 100.60
0824A.1-1 86 49 0.59 23.3 0.1068 ± 1.4 4.6559 ± 2.1 0.3161 ± 1.5 0.0904 ± 20.2 1772.2 ± 25.4 1746 ± 26 101.40
0824A.1-2 111 71 0.67 30.1 0.1069 ± 0.9 4.6715 ± 1.7 0.3168 ± 1.4 0.0905 ± 10.8 1776.3 ± 24.2 1748 ± 17 101.50
0824A.4-2 72 45 0.65 19.7 0.1071 ± 1.1 4.6872 ± 1.9 0.3173 ± 1.6 0.0929 ± 20.1 1774.9 ± 26.7 1751 ± 21 101.40
0824A.4-1 136 89 0.68 37.1 0.1065 ± 0.9 4.6726 ± 1.6 0.3182 ± 1.4 0.0936 ± 10.7 1778.7 ± 23.3 1740 ± 16 102.30
0824A.3-1 125 89 0.73 34.4 0.1062 ± 0.8 4.6896 ± 1.6 0.3204 ± 1.4 0.0929 ± 10.7 1791.2 ± 24.2 1735 ± 16 103.30
0824A.9-1 69 38 0.57 19.1 0.1076 ± 1.2 4.7866 ± 2.0 0.3226 ± 1.6 0.0930 ± 20.4 1802.9 ± 27.2 1759 ± 22 102.50
0824A.5-1 147 130 0.92 40.7 0.1059 ± 0.9 4.7184 ± 1.7 0.3232 ± 1.4 0.0909 ± 10.9 1811.2 ± 25.9 1729 ± 17 104.40

GH-03A. Mylonitic biotite granite, Teodósia Suite, zircon - U-Pb SHRIMP II
D1117.8-1 646 999 1.55 171.6 0.1082 ± 0.3 4.5935 ± 1.0 0.3092 ± 1.0 0.0862 ± 1.2 1736.9 ± 15.0 1762 ± 07 98.60 
D1117.8-2 382 367 0.96 100.3 0.1070 ± 0.4 4.5144 ± 1.1 0.3059 ± 1.0 0.0867 ± 1.3 1720.3 ± 15.6 1750 ± 08 98.32 
D1117.3-1 350 339 0.97 92.5 0.1068 ± 0.4 4.5464 ± 1.1 0.3080 ± 1.0 0.0859 ± 1.1 1730.9 ± 15.8 1750 ± 08 98.91 
D1117.4-1 384 436 1.13 99.1 0.1061 ± 0.5 4.4134 ± 1.4 0.3003 ± 1.3 0.0841 ± 1.4 1692.8 ± 18.8 1742 ± 10 97.18 
D1117.2-1 319 365 1.15 83.4 0.1076 ± 0.5 4.5117 ± 1.4 0.3046 ± 1.2 0.0859 ± 1.4 1714.1 ± 19.3 1756 ± 09 97.60 
D1117.7-1 564 662 1.17 149.5 0.1065 ± 0.4 4.5133 ± 1.4 0.3085 ± 1.3 0.0855 ± 1.4 1733.5 ± 19.3 1733 ± 10 100.01 
D1117.6-1 432 476 1.10 113.3 0.1077 ± 0.7 4.5298 ± 1.5 0.3051 ± 1.3 0.0847 ± 1.4 1716.5 ± 20.0 1761 ± 13 97.50 

GH-03A. Mylonitic biotite granite, Teodósia Suite, titanite - U-Pb SHRIMP II
A1117.1-1 159 145 0.91 1.18 0.1185 ± 0.7 4.6871 ± 1.9 0.3143 0.9 0.3091 1.2 1761.6 ± 13.8 1769 ± 30 99.59 
A1117.1-2 148 132 0.89 1.58 0.1194 ± 0.7 4.5760 ± 2.1 0.3142 0.9 0.3392 1.2 1761.4 ± 13.9 1725 ± 34 102.09 
A1117.1-3 133 112 0.84 1.57 0.1202 ± 0.7 4.5385 ± 2.3 0.3088 1.0 0.4284 1.3 1734.8 ± 14.7 1742 ± 38 99.59 

TABLE 3. Field and textural characteristics of the Juruena rocks in RGTB, submitted to geochronological analysis, represented by Granite-gneiss Domain: (A) augen gneiss, (B) isotropic granites, (C,D) phyllonites, (E) 
foliated granitoids; and Supracrustal Domain: (F) S-type leucogranites, (G) stromatic metatexite leucosome rich (migmatite paragnaisses) and (H) amphibolites
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TABLE 3 (continuation)
isotopic ratios (Pb204 corrected) Ages (1 sigma)

U Th Th 206Pb 207Pb 207Pb 206Pb 208Pb 206Pb 206Pb Conc.
Spot ppm ppm U ppm 206Pb 235U 238U 232Th 238U 207Pb %

AA-22B. Migmatitic paragneiss, Quatro Cachoeiras Complex, zircon - U-Pb SHRIMP II
E1117.3-2 79 63 0.82 20.8 0.1083 ± 1.2 4.5653 ± 1.9 0.3063 ± 1.5 0.0878 ± 2.0 1722.5 ± 22.4 1802 ± 21 95.59 
E1117.5-2 306 212 0.71 81.8 0.1077 ± 0.6 4.6157 ± 1.3 0.3108 ± 1.1 0.0867 ± 1.3 1744.6 ± 16.8 1761 ± 11 99.07 
E1117.4-1 92 65 0.73 24.4 0.1078 ± 1.3 4.5655 ± 1.9 0.3072 ± 1.4 0.0836 ± 2.3 1726.7 ± 21.8 1763 ± 24 97.97 
E1117.3-3 317 247 0.81 85.3 0.1076 ± 0.5 4.6170 ± 1.2 0.3108 ± 1.1 0.0855 ± 1.4 1744.4 ± 16.7 1739 ± 12 100.29 
E1117.1-1 899 392 0.45 203.1 0.0962 ± 0.4 3.4833 ± 1.1 0.2628 ± 1.0 0.0723 ± 1.3 1504.0 ± 13.3 1556 ± 09 96.65 
E1117.6-1 50 30 0.62 11.3 0.0951 ± 2.1 3.4326 ± 2.7 0.2618 ± 1.7 0.0746 ± 3.2 1499.1 ± 22.4 1530 ± 40 97.96
E1117.2-1 200 133 0.69 46.2 0.0950 ± 0.8 3.5214 ± 1.4 0.2689 ± 1.2 0.0776 ± 1.5 1535.2 ± 16.3 1528 ± 15 100.50 
E1117.5-1 631 388 0.64 143.7 0.0949 ± 0.5 3.4656 ± 1.1 0.2649 ± 1.0 0.0756 ± 1.2 1514.8 ± 13.7 1526 ± 09 99.27 
E1117.3-1 42 23 0.56 9.5 0.0948 ± 1.5 3.4035 ± 2.2 0.2596 ± 1.7 0.0715 ± 4.2 1487.9 ± 22.2 1491 ± 30 99.79 

AA-32. Amphibolite, Quatro Cachoeiras Complex, zircon - U-Pb SHRIMP II
1213D.5-1 170 96 0.56 44.1 0.1115 ± 0.8 4.5079 ± 1.6 0.3006 ± 1.1 0.0877 ± 1.5 1699.7 ± 17.0 1779 ± 22 95.22 
1213D.5-2 215 147 0.69 57.0 0.1081 ± 0.5 4.6100 ± 1.1 0.3092 ± 0.9 0.0876 ± 1.2 1740.5 ± 15.4 1768 ± 10 98.21 
1213D.5-3 423 2 0.01 110.5 0.1077 ± 0.4 4.4990 ± 0.9 0.3038 ± 0.8 0.0984 ± 4.5 1710.4 ± 12.8 1756 ± 07 97.37 
1213D.1-1 631 4 0.01 167.2 0.1075 ± 0.3 4.5633 ± 0.9 0.3083 ± 0.9 0.0897 ± 3.7 1732.5 ± 13.4 1755 ± 06 98.71 
1213D.2-1 112 40 0.35 29.9 0.1080 ± 0.7 4.5926 ± 1.3 0.3102 ± 1.1 0.0889 ± 1.6 1744.1 ± 16.9 1755 ± 14 99.22 
1213D.3-1 673 5 0.01 177.0 0.1078 ± 0.3 4.5488 ± 1.0 0.3062 ± 0.9 0.0894 ± 3.4 1721.8 ± 13.7 1762 ± 06 97.72

1213D.10-1 188 118 0.63 49.8 0.1131 ± 0.6 4.5716 ± 1.4 0.3066 ± 1.0 0.0938 ± 1.3 1727.6 ± 16.4 1768 ± 19 97.52
1213D.10-2 503 318 0.63 131.2 0.1098 ± 0.7 4.5145 ± 1.2 0.3026 ± 0.9 0.0901 ± 1.4 1704.4 ± 14.2 1769 ± 14 96.33

1213D.4-1 138 67 0.49 37.2 0.1079 ± 0.7 4.6355 ± 1.3 0.3137 ± 1.0 0.0878 ± 1.5 1764.5 ± 16.9 1752 ± 15 95.22
GH-12A. Two mica granodiorite, Itamarati Suite, zircon - U-Pb SHRIMP II

1109e.1-1 104 59 0.57 29.1 0.1101 ± 0.9 4.9482 ± 1.5 0.3260 ± 1.2 0.0928 ± 1.8 1818.8 ± 18.8 1801 ± 17 100.99
1109e.4-1-4 377 428 1.13 104.8 0.1116 ± 0.5 4.9794 ± 1.1 0.3236 ± 0.9 0.0903 ± 1.1 1807.4 ± 14.6 1826 ± 09 99.00

1109e.5-1 229 135 0.59 64.2 0.1098 ± 0.7 4.9306 ± 1.2 0.3256 ± 1.0 0.0922 ± 1.4 1817.0 ± 15.3 1797 ± 12 101.14
1109e.1-2 299 236 0.79 80.8 0.1101 ± 0.5 4.7767 ± 1.1 0.3147 ± 0.9 0.0913 ± 1.1 1763.7 ± 14.1 1801 ± 10 97.93

1109e.3-1-4 171 97 0.57 46.1 0.1106 ± 0.9 4.7820 ± 1.5 0.3136 ± 1.1 0.0888 ± 1.7 1758.4 ± 17.3 1809 ± 17 97.19
1109e.5-2-5 81 67 0.83 21.8 0.1109 ± 1.8 4.7620 ± 2.4 0.3115 ± 1.6 0.0849 ± 2.6 1747.8 ± 24.8 1814 ± 32 96.35

1109e.9-1 448 270 0.60 121.8 0.1097 ± 0.5 4.7921 ± 1.0 0.3169 ± 0.9 0.0918 ± 1.1 1774.3 ± 13.4 1794 ± 08 98.89
1109e.6-1 280 188 0.67 77.0 0.1098 ± 0.7 4.8425 ± 1.2 0.3199 ± 1.0 0.0931 ± 1.3 1789.3 ± 15.3 1796 ± 12 99.63
1109e.7-1 343 146 0.43 80.0 0.0946 ± 0.6 3.5364 ± 1.1 0.2712 ± 0.9 0.0776 ± 1.3 1546.9 ± 12.4 1520 ± 12 101.80

Notes: Isotopic ratios errors in %; All Pb in ratios are radiogenic component, All corrected for 204Pb. disc. = discordance, as 100 - 100{t[206Pb/238U]/t[207Pb/206Pb]} ; 4f206 = (common 206Pb) / (total measured 206Pb) based on measured 204Pb. Uncertainties are 1s; n.a.=not 
available.
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5.2 Augen gneiss, meta(sub)volcanic rocks, 
metamicrogranites and phyllonites (Colíder Group and 
Igarapé das Lontras Suite): amphibole, muscovite and 
sericite Ar-Ar ages

The high-temperature mylonitic granite (hornblende-biotite 
augen gneiss) represented by the RB-16A sample (Roosevelt 
River) yielded a plateau age of 1482 ± 1.3 Ma based on 
amphibole grains (Figures 3A and 6A). This age points to a 
Calymmian tectonothermal event at ~580oC taking in account 
the estimate blocking temperature for amphiboles in the Ar-Ar 
isotopic system (e.g. Kamber et al. 1995). 

Muscovite and sericite from two phyllonites of the 
Roosevelt River (Figure 2) were also analyzed. These rocks are 
represented by muscovite-quartz-biotite-schist and sericite-
quartz schist, which protoliths correspond to fine do medium-
grained sheared granites (Igarapé das Lontras Suite). Both 
phyllonites are also associated to regional NW-trending shear 
zones of the Roosevelt-Guariba Deformation Belt (RGDB). 
The UP-25C (muscovite) and UP-27A (sericite) samples 
yielded plateau ages respectively of 1466.5 ± 1.4 Ma (1σ) and 
1467.6 ± 0.8 Ma (1σ) (Figures 3C,D and 6B,C), corresponding 
to a maximum cooling age for the tectonothermal event of 
420o-510oC, according to the estimate blocking temperature 
for the white micas in the Ar-Ar isotopic system (Kirschner et 
al. 1996a, b).

A third phyllonite sample, located in the Buiuçu River 
(Figure 2), is associated with NE-trending regional shear 
zones (Buiuçu Shear Zone - BSZ), whose felsic hypabyssal 

to volcanic rocks protoliths are sheared (Colíder Group), 
transformed into muscovite-bearing alkali feldspar-quartz 
phyllonites. This sample (FS-66A; muscovite) yielded a 
plateau age of 1300.1 ± 1.4 Ma (1σ) (Figure 6D), showing a 
160 Ma younger event with temperatures ranging from 510oC 
to 420oC (Kirschner et al. 1996a, b). 

6. Discussions

6.1 Crustal evolution and events chronology 

A model based on accretionary origin is the most 
frequently invoked for the Juruena Terrain. According to 
Scandolara et al. (2016), the Juruena Accretionary Belt is 
composed of the Jamari and Juruena arc systems generated 
in an Andean-type continental margin during Sthaterian-
Orosirian times (e.g. Duarte et al. 2012; Ribeiro and Duarte 
2010; Santos et al., 2000; Scandolara et al. 2013, 2014; Souza 
et al. 2005; Tassinari and Macambira 1999) with magmatic 
flare up in the 1780-1760 Ma interval (Figures 7 and 8). The 
geochronological data indicate a continuous calc-alkaline 
magma generation from 1.85 to 1.73 Ga in the Juruena 
Accretionary Belt (Table 1; e.g. Silva and Abram 2008; 
Ribeiro and Duarte 2010; Duarte et al. 2012; Scandolara et 
al. 2014) showing several regional denominations: Juruena 
(1850-1820 Ma), Paranaíta (1820-1790 Ma), Vitória and 
Vespor suites, São Pedro and São Romão granites (1785-
1765 Ma), Teodósia Suite and orthoderived types of Jamari 
Complex (1760-1730 Ma).

FIGURE 6. 40Ar/39Ar stepwise heating results (plateau ages) obtained in the analyzed samples: A. amphibole in augen gneiss (RB-
16A; mylonitic hornblende-biotite granite); B. sericite in fine-grained phyllonite (UP-25C; sericite-quartz schist); C. muscovite 
in medium-grained phyllonite (UP-27A; muscovite-quartz-biotite schist); D. muscovite in medium-grained phyllonite (FS-66A; 
muscovite-bearing alkali feldspar-quartz phyllonite). All protoliths are sheared felsic subvolcanic/local plutonic rocks of the 
Igarapé das Lontras Suite and subvolcanic rocks of the Colíder Group (see tables 1 and 2).
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In the Juruena Terrain the intensity of regional EW 
deformation (D1 event) decreases from southwest to northeast 
(Oliveira and Almeida 2021) and is cross-cut by the NW-SE 
trending Roosevelt-Guariba Transpressive Belt (D2 event). 
The Roosevelt-Guariba Transpressive Belt (RGTB) reworked 
these earlier structures (D1) during Calymmian times (Figure 
7) under high-T and medium-P conditions (Figure 9, D2 
event; Oliveira and Almeida 2021). Also during Calymmian 
were emplaced bimodal magmatism (Serra da Providência 
and Matá-Matá suites) and crustal-derived two mica granites 
(Itamaraty Suite). The development of RGTB and magma 
generation (bimodal and crustal-derived, post-orogenic 
within-plate magmatism) are attributed to an intracontinental 
evolution (Figure 7; Oliveira and Almeida 2021), related to 
distal pericontinental deformation and metamorphism during 
the Rondoniano-San Inácio/Cachoeirinha orogeny (Figure 9).

The 1480-1460 Ma Ar-Ar ages are related to the NW-
trending shear zones generation, responsible for the 
installation of the Roosevelt-Guariba Deformational Belt 
(RGDB) according to Oliveira (2016) and Oliveira and Almeida 
(2021). On the other hand, the 1300 Ma Ar-Ar age, related to the 
NE-trending shear zones (Buiuçu Fault), may be interpreted as 
a hinterland reflex of the Sunsás Orogeny (Santos et al. 2008) 
or Rondonian-San Inácio Orogeny (Bettencourt et al. 2010), 
at the northeasternmost point of Rondônia-Juruena Province. 
Only in the westernmost area (Jamari Domain; Scandolara 
2006) are observed magmatic rocks with 1315-1310 Ma (São 
Lourenço-Caripunas Suite), generated in the late stages of 
this orogeny (Bettencourt et al. 1999).

Finally, the Beneficent and Palmeiral Basins (Figures 7 and 
8) played an important role in the cratonization of the Juruena 
Terrain, developed between 1.40 Ga and 1.00 Ga (Oliveira 
and Almeida, 2021; Reis et al. 2013, 2017). Younger structures 
are related to the crustal reactivations (Oliveira and Almeida 

2021), controlling the gold mineralizations in the region (D3) or 
as NW-SE late normal faults (D4) associated mainly with the 
Paleozoic basins (Toczeck et al. 2019).

According to Oliveira (2016) and Oliveira and Almeida 
(2021), the geotectonic framework of Juruena Terrain in the 
southeastern Amazonas is compatible with an evolution as a 
foreland basin developed over the Tapajós-Parima basement 
during the Juruena Orogeny (1.82-1.74 Ga). Thick and wide 
supracrustal successions and older weakness zones are also 
associated with the development of this foreland basin, which in 
turn is preserved from regional metamorphism and deformation 
(D1, E-W structures) of the late Statherian (1.67-1.63 Ga).

However, this orogenic model is not consensus, and since 
Montavão et al. (1984) and Neder et al. (2000) a within plate 
extensional model is proposed, related to late- and post-
tectonic stages of Tapajós-Parima Orogeny (2.00-1.88 Ga; 
Pinho et al. 2003). For example, the Juruena Terrain was 
redefined as the Western Amazonia Igneous Belt (Rizzotto 
et al. 2019a, b), whose within plate extensional evolution 
(Tapajós-Parima Rift) is related to magmatig underplating. 
The “Hot Orogens” (Collins 2002) along with many high-
grade metamorphic terrains that typify continental crust, most 
formed in accretionary orogens during tectonic switching, 
when prolonged lithospheric extension was interrupted by 
intermittent, transient contraction. Based on modern and 
ancient examples, tectonic switching occurs when slab 
retreat induces upper plate extension, causing arc splitting, 
formation of microcontinent slivers, and back-arc basins; 
then intermittent arrival of buoyant oceanic plateaus induces 
transient flat subduction (or slab flip model is also proposed, 
describing extensional and compressional alternating events 
associated to plate margin as a response to dip-angle 
subduction variations (Alves et al. 2013; Diener et al. 2019; 
Duarte et al. 2019; Trindade Netto et al. 2020).

FIGURE 7. Simplified sketch of the tectonic evolution of the Juruena Terrain in the SE Amazonas, showing main domains and 
magmatic and (volcano)sedimentary events (Oliveira and Almeida 2021).
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FIGURE 8. Histogram ages showing the temporal distribution of Paleoproterozoic to Mesoproterozoic 
events of the Juruena Terrain in the SE Amazonas, North Mato Grosso and NE Rondônia. For 
references, methods and numbers see table 3. For other data see references in the text.

FIGURE 9. Estimative Time vs temperature path of the Juruena Terrain based on geochronological data 
(see also Table 3). The closure temperatures (minerals/methods) are in agreement with Grove and 
Harrison (1996), Kamber et al. (1995) and Purdy and Jäger (1976).
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6.2 The Juruena Terrain and the evolution of the 
Columbia Supercontinent

Considering the Supercontinent cycles and available 
paleomagnetic data, the Juruena Accretionary Belt (1.85-
1.73 Ga) probably was involved in the final amalgamation 
stages of the Paleoproterozoic Columbia supercontinent 
(e.g. Bispo-Santos et al. 2008), showing apparent long-lived 
connections with Laurentia (Yavapai Province) and Baltica 
(Transscandinavian Belt). Some paleomagnetic data (e.g. 
Bispo-Santos et al. 2008, 2014; D´Agrella-Filho et al. 2016) 
favors the idea that the Amazon Craton joined the Columbia 
supercontinent at ~1790 Ma ago, in a similar scenario of the 
South America and Baltica configuration (SAMBA), according 
to Johansson (2009) and Bispo-Santos et al. (2008, 2014). 
Based on these paleomagnetic data, Baltica, Laurentia and 
Amazonia remained quasi-stationary for a long time (from 
1780 Ma to 1540 Ma), generating a large continental mass 
(core of Columbia) in Paleo-Mesoproterozoic times (Figure 10). 

Over this time, on the western side of Columbia, subduction-
related accretionary belts were developed (e.g. Pesonen et 
al. 2012; Salminen et al. 2016, Almeida et al. 2022), similar 
in age of the Juruena Accretionary Belt. The participation of 
the Juruena Terrain in the SAMBA (South AMerica-BAltica) 
model, forming the core of the Columbia supercontinent, is 
constrained by the 1.79 Ga Colíder pole (Bispo-Santos et al. 
2008) and supported by geochronological data correlations 
(Johansson 2009), with the Amazonian, Laurentia and Baltica 
evolution between ~1.80 Ga and ~1.50 Ga showing several 
geological and tectonic similarities. In the western margin 
of Columbia, the SW Amazon Craton is characterized by a 
long-lived arc system, showing medium K calc-alkaline to 
shoshonitic magmatism (1850-1730 Ma), correlated to the 

same accretionary systems in Yavapai Province (Laurentia) 
and Transscandinavian Igneous Belt (Baltica).

According to Whitmeyer and Karlstrom (2007), the Yavapai 
Province is defined as a wide zone with upper a 2000 km of 
predominantly juvenile arc with 1.80 to 1.70 Ga. Furthermore, 
collisions and an orogenic peak (Yavapai Orogeny) at 1.71–
1.68 Ga results in a progressive amalgamation of Yavapai crust 
to Laurentia Craton. In the Grenville Province (e.g. Gower and 
Krogh 2002) rocks older than 1710 Ma (pre-Labradorian) were 
generated also in a continental-margin basin, subsequently 
destroyed during the accretion of a magmatic arc with a short-
lived subduction zone.

Western Baltica in the late Paleoproterozoic shows 
convergent-margin tectonics (e.g. Åhäll et al. 2002; Johansson 
2021) resulting in the Transscandinavian Igneous Belt (TIB) 
with 1400 km in extension and westward younging growth 
(Gothian Zone). This westward younging of the magmatism 
in the TIB (cf. Åhäll et al. 2002; Wahlgren and Stephens 
2020; Stephens and Bergman 2020; Johansson 2021) is 
demonstrated by TIB-0 (1.86-1.83 Ga), TIB-1 (1.81–1.77, 
dominant) Ga, TIB-2 (1.71-1.69 Ga) and Gothian (1.66-1.50 
Ga) magmatism. In the Juruena Accretionary Belt (~ 1000 
km), Juruena magmatism (1.80-1.75 Ga) is clearly correlated 
to TIB-1, and the Jamari magmatism (1.76-1.73 Ga) shows 
intermediate ages among TIB-1 and TIB-2. Early magmatism 
in the Juruena Complex (1.85-1.81 Ga), correlated to TIB-0, 
is subordinated, located near the boundaries of the Tapajós 
crust (Tapajós-Parima Province, 2.05-1.86 Ga), this last one 
correlated with the Svecofennian crust (2.10-1.87 Ga). The 
Juruena Acrettionary Belt in this sense shows also the same 
westward younging growth, similarly the NW Amazon Craton 
(e.g. Almeida et al. 2022) and the Transscandinavian Igneous 
Belt (e.g. Högdahl et al. 2004).

Younger magmatic events with Calymmian age are present 
in the Juruena Accretionary Belt, represented by two main 
types: a) abundant bimodal association with A-type rapakivi 
granite dominant (Serra da Providência Suite, 1.57-1.50 Ga) 
and b) local S-type granites (Itamaraty Suite, 1.55-1.52 Ga) in 
association with high-grade paragneisses (Quatro Cachoeira 
Complex), suggesting minor crustal reworking and anatexis. 
This 1.55-1.52 Ga high-grade event is probably related to 
the early stages of the Rondonian-San Inácio/Cachoeirinha 
Orogeny (1.54-1.46 Ga), most common in the western margin 
of the SW Amazon Craton, producing distal orogenic processes 
responsible for the broad Calymmian granitic magmatism 
observed in the Juruena Terrain (Oliveira and Almeida 2021). 
In the Grenville Province, the Pinwarian Orogeny is also 
characterized by abundant Calymmian granitoids (1526-1466 
Ma; igneous zircon, Tucker and Gower 1994, Heaman et al. 
2004) and locally migmatized paragneiss (1640 ± 7 Ma, detrital 
zircon, Tucker and Gower 1994). The K-granites and AMCG 
associations (inboard magmatic arc) are dominant, but no 
crustal-derived granites are described (i.e. S-type granites).

The Juruena Accretionary Belt was strongly reworked by 
other tectonothermal events (Figure 9), such as Ouro Preto/
Quatro Cachoeiras (1.67-1.63 Ga) and Candeias/Sunsás 
orogenies (1.37-1.30 Ga). The older tectonothermal event 
(Ouro Preto/Quatro Cachoeiras Orogeny), not recorded in 
the study area (only in northern Mato Grosso), is probably 
associated with the final Columbia Supercontinent assembly 
and responsible by the E-W Juruena Belt framework. Effects 
of the final stages of the Candeias/Sunsás Orogeny were 

FIGURE 10. Paleogeographic global reconstruction of Laurentia-
Baltica-Amazonia-West Africa at ~1790 Ma forming the core of 
Columbia Supercontinent (simplified after Bispo-Santos et al. 2014, 
2020). The boundaries of Rio Negro and Rondônia-Juruena Provinces 
(RN-RJ), Transscandinavian Igneous Belt (TIB) and Yavapai Province 
(YP) are approximated.

https://www.researchgate.net/profile/Karl_Inge_Ahaell?_sg=lJpEXNzNx4qLv3Z2Nk3nBj-58VVKElKhG5kHAT-AuITJkEnKm9_u3OSpQuVPpg7D31lHu50.YEaqRajnxNhtG6EqYw_kaID2C2ChRUTaleLQrs9IoDgwpxAdjl_H2tLE0VeH8h_Yf0XEMs-9JYTSaOKp6wzMlA
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observed in the NE-trending shear zones (Buiuçu Shear 
Zone), presumably related to Columbia Supercontinent break-
up (e.g. Zhao et al. 2004).

7. Conclusions

The proposed model for the Juruena Terrain in the
southeastern of Amazonas (Oliveira and Almeida 2021) is 
reinforced by the new and previous geochronological data. 
The Sthaterian arc-related rocks (ortho and paraderived) 
are deformed by several events under different temperatures 
during Calymmian and Ectasian times, which shaped the 
architecture of the Roosevelt-Guariba Transpressive Belt 
(NW-trending):

1. Quatro Cachoeiras Complex is interpreted as an arc-
related basin (foreland) developed in the extensional setting 
in the final stages of the Juruena Accretionary Belt evolution, 
showing only one 1.75 Ga detrital zircon population (arc 
basement provenance). In the type area (northeast Rondônia), 
these migmatitic paragneisses show variable provenances, 
suggesting basement rock contributions from the Tapajós-
Parima Province (1.92 Ga and 1.87-1.84 Ga) and Ouro Preto 
Orogeny rocks (1.67-1.63 Ma; Santos et al. 2003).

2. Widespread Calymmian high-T tectonothermal event
(1545-1530 Ma; 600o-900oC Figure 9) affected the Jamari (NE 
Rondônia) and Juruena (southeast Amazonas) Terrains at a 
crustal-scale, producing migmatization (Quatro Cachoeiras 
Complex) and local crustal-derived magmatism (two-mica 
granites). The differences are related to the inherited ages of 
the two-mica granites, reflecting the particularities (sources and 
metamorphism) of the geological context of each Terrain. In the 
final stages, this Calymmian tectonothermal event shows lower 
temperatures (1483-1466 Ma, 580o-420oC; Figure 9), showing 
agreement with U-Pb detrital/magmatic zircon ages related 
to the Rondonian-San Inácio or Cachoeirinha orogenies (e.g. 
Geraldes et al. 2001; Payolla et al. 2003a, b; Reis et al. 2013). 

3. Based on Ar-Ar (amphibole, muscovite, sericite) and U-Pb 
(zircon, titanite) geochronological data, the estimated cooling 
rates range from 8.0oC/m.y. to 6.5oC/m.y. (1520-1470 Ma), 
suggesting high to moderate exhumation rates (4-5 km) and 
fast uplift of Juruena Terrain in Sthaterian-Calymmian times 
during Roosevelt-Guariba Transpressive Belt intracratonic 
evolution (Figure 9). These high cooling rates, and probably 
sharp exhumation, allowed intense denudation of the deepest 
crust formed by orthogneisses and metagranitoids, with only 
a restricted nucleus of preserved paraderived migmatites and 
rare metavolcanic rocks. Thus, the 1.48-1.47 Ga interval age 
is probably representative of the NW-trending of the RGTB in 
the Northern Juruena Terrain;

4. The later tectonothermal event (1300 Ma), recorded in
the Buiuçu Shear Zone (NE-trending). shows temperatures of 
510o-420oC (Ar-Ar, muscovite). This event is interpreted as the 
reactivation of older fault zones (infracrustal older basement 
according to Oliveira, 2016), probably related to final stages of 
the Candeias/Sunsás Orogeny (1.37-1.32 Ga).

The correlation of these tectonothermal events and 
magmatic associations with Baltica and Laurentia point to 
an important role of the Juruena Terrain (in the Columbia/
Nuna Supercontinent building. The Juruena Accretionary 
Belt (1200 km, EW- to NW-trending), together with the Trans-
Scandinavian Igneous Belt (1400 km, NS-trending) and 
Yavapai Province (2000 km, NE-trending Supercontinent), 

formed in the Paleoproterozoic the core of the Columbia 
Supercontinent (e.g. Bispo-Santos et al. 2008, 2014), joining 
Amazon, Laurentia and Baltica continents (Scandolara et 
al. 2016). Subsequent tectonothermal events, related to the 
several orogenies, reworked strongly this accretionary belt 
at different times (1.67-1.63 Ga; 1.54-1.46 Ga; 1.37-1.30 Ga), 
defining the tectonic-structural framework currently observed.
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