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INTRODUCTION 

Pegmatite gemstones became officially known in the Brazil history since the last 

decades of the 17th century, when green tourmalines were found in the central-northeastern 

Minas Gerais region by Fernão Dias Paes Leme, one of the most famous leaders of Brazilian 

colonizers. In fact, pegmatite gems were found in Brazil before Fernão Dias expedition 

because, although his challenge was to find emerald (he was called "The Emerald Hunter"), 

he got tourmalines, a mineral already known by former colonizers and prospectors. Pioneer 

naturalists and geologists of the 19th century first decades, such as von Eschwege, von Spix 

& von Martius and Saint-Hilaire, referred to pegmatite gem deposits and/or trading of 

coloured gems in regions of the Araçuaí, Jequitinhonha, Doce and Mucuri river valleys. 

However, only in the 20th century, particularly during and after the Second World 

War, pegmatites became important mineral deposits in Brazil owing to efforts to increase the 

production of mica, beryl and quartz for the USA military industry. This mining development 

was accompanied by pioneer geologic studies and several new mineral specimens were 

discovery. Accordingly, the Brazilian pegmatite populations were grouped into the Eastern, 

Northern and Southern Brazilian pegmatite provinces by Paiva (1946). These provinces were 

defined mainly based on the geographical distribution of pegmatites, because at that time 

Brazil lacked geological maps even for a regional approach. 

The Eastern Brazilian Pegmatite Province (EBP) encompasses a very large region of 

about 150,000 km2, from Bahia to Rio de Janeiro states, but more than 90% of its whole area 

is located in eastern Minas Gerais State, specifically in the geotectonic unit called Araçuaí 

orogen (Fig. 1A). Since Paiva (1946) the limits and subdivisions of the province have been 

redefined and refined (Fig. 1B), according to more detailed maps and analytical data (e.g., 

Correia-Neves et al. 1986; Pedrosa-Soares et al. 2001a, 2009; Morteani et al. 2000; Netto et 

al. 2001; Pinto & Pedrosa-Soares 2001). At least 1000 pegmatites have been mined in this 

province since the 1940's (e.g., Sá 1977; Pedrosa-Soares et al. 1990; Grossi-Sad et al. 1997; 

Pedrosa-Soares 1997; Pedrosa-Soares & Oliveira 1997; Pedrosa-Soares & Grossi-Sad 1997; 

Morteani et al. 2000; Netto et al. 2001). 

During the 20th century, the EBP pegmatites were mainly characterized by their productions 

of gems (aquamarine, tourmalines, topaz, quartz varieties and others), Sn, Li and Be ores, 

industrial minerals (mainly feldspars and muscovite), and collection and rare minerals 

(phosphate and lithium minerals, giant quartz and feldspar crystals, oxides of Ta, Nb, U, and 

other minerals). Since the 1990´s, trading of pegmatite minerals for esoteric purposes also 

became relevant in economic terms. 
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Virtually all EBP pegmatites that became targets for mineral exploration were (and 

most still are) exploited by means of primitive techniques in small and chaotic "mines" (i.e., 

digs): the so-called garimpo (plural: garimpos) and their workers, the garimpeiros (singular: 

garimpeiro). In the whole EBP, and probably in Brazil, only the CBL (Companhia Brasileira 

de Lítio or Brazilian Lithium Co.) has a really organized mine, the Cachoeira mine that 

produces spodumene for lithium ore in the Araçuaí pegmatite district. In contrast with the 

20th century opulence, since the 1990's EBP became a scenario of economic declining, 

because its long history of predatory mining together with increasing legal and 

environmental surveillance. However, a new mining activity on pegmatites, the quarrying for 

ornamental (dimension stone) granite, began early in the 2000's and, in many cases, has been 

much more economically attractive than the traditional garimpos. Many quarries for 

dimension stone are located on big pegmatites and pegmatoid cupolas of intrusive plutons in 

the Araçuaí and Conselheiro Pena districts (Fig. 1B). 

This field trip focuses on different aspects of pegmatites located in three important 

districts of EBP (São José da Safira, Conselheiro Pena and Araçuaí pegmatite districts; Fig. 

1B), from primitive garimpos (digs) for mineral exploitation to a very organized mine 

(CBL), and shows pegmatites with different mineral (beryl, phosphate, spodumene or 

tourmaline) specializations that are related to distinct geologic settings and genetic 

conditions. Visits to a quarry for dimension stone on a pegmatite body and an outcrop of 

cordierite granite, as well as to shops of some of the most renowned mineral dealers of the 

region are also scheduled. This guide also presents a synthesis on the geologic setting of the 

main EBP pegmatite districts and their main features, followed by brief descriptions of the 

field trip stops (Fig. 2). 

 

GEOLOGIC SETTING AND PEGMATITE DISTRICTS 

More than 90% of the EBP area is located in the Araçuaí orogen that extends from the 

eastern edge of the São Francisco craton to the Atlantic margin, occupying a region larger 

than 400,000 km2 in southeastern Brazil (Pedrosa-Soares et al. 2001b, 2008, and references 

therein). Late Neoproterozoic up to Cambro-Ordovician granitic rocks, including the EBP 

pegmatites, cover about one third of this huge area (Fig. 1). 

Based on field relations, geochemical-petrological attributes and zircon U-Pb 

geochronological data, the granitic rocks of the Araçuaí orogen have been grouped into five 

different supersuites, named G1, G2, G3, G4 and G5 (Pedrosa-Soares et al. 2001b, 2008, 

2009). These supersuites includes suites, batholiths, stocks and plutons called by local 
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names, such as Urucum, Santa Rosa and Itaporé suites, Piauí batholith and Morro do Frade 

stock (these are units related to pegmatites focused in this field trip). 

In relation to the development stages of the Araçuaí orogen, G1 is pre-collisional 

(630-585 Ma), G2 syn-collisional (585-560 Ma), G3 is late to post-collisional (545-520 Ma), 

and G4 and G5 are post-collisional (535-490 Ma). Both G1 and G2 supersuites underwent 

orogenic compressive deformation. They generally depict the main regional solid-state 

foliation, but very well-preserved magmatic features can be locally observed. Late collisional 

is the transitional stage from the waning of compressive tangential forces to the extensional 

relaxation of the orogen accompanied by delamination and convective removal of 
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lithospheric mantle. Post-collisonal is the stage related to the gravitational collapse of the 

orogen, after ceasing the convergent forces. G3 granites, formed from the late collisional to 

post-collisional stages, generally lack the regional foliation, whereas G4 and G5 consist of 

intrusive plutons that cut and disturb the regional structure. 

Countless EBP pegmatites crystallized from ca. 630 Ma to ca. 490 Ma, i.e., during 

the Brasiliano event, along the Araçuaí orogen. They are of two types: anatectic (directly 

formed from the partial melting of country rocks) or residual pegmatites (fluid-rich silicate 

melts resultant from the fractional crystallization of parent granites). The distribution of both 

pegmatite types, their relations to host rocks and parent granites, as well as their ages and 

main mineral resources allow to distinguish eleven pegmatite EBP districts in the Araçuaí 

orogen (Table 1). 

Most pegmatites of the Araçuaí, Ataléia, Conselheiro Pena, Espera Feliz, Padre 

Paraíso, Pedra Azul and São José da Safira districts are residual melts from granites (mainly 

from G2, G4 and G5 granites). Anatectic pegmatites formed from the partial melting of 

pelitic gneisses predominates in the Caratinga, Santa Maria de Itabira and Espírito Santo 

districts (e.g., Correia-Neves et al. 1986; Pedrosa-Soares et al. 1987, 1990, 2001a, 2009; 

Morteani et al. 2000; Castañeda et al. 2001; Gandini et al. 2001; Netto et al. 2001; De 

Campos et al. 2004; Horn 2007). Besides pegmatites s.s., the Santa Maria de Itabira (or Nova 

Era-Itabira-Ferros) and Malacacheta districts include hydrothermal deposits of emerald, 

alexandrite and aquamarine, which have been also called "pegmatites" in some papers due to 

their corase-grained quartz-feldspar composition (e.g., Ribeiro-Althoff et al. 1997; Basílio et 

al. 2000; Mendes & Barbosa 2001; Gandini et al. 2001; Preinfalk et al. 2002). Two districts 

of the province occur outside the Araçuaí orogen: Itambé, in the border of the São Francisco 

craton (Fig. 1B), and Bicas-Mar de Espanha, located in the Ribeira orogen, to the south of 

the Araçuaí orogen (e.g., Correia Neves et al. 1986; Morteani et al. 2000). 

Most anatectic pegmatites formed during the collisional stage of the Araçuaí orogen. 

They are commonly associated with migmatites and granulites, and may be deposits of 

kaolin, K-feldspar, mica, corundum and quartz, mainly in the Caratinga and Espírito Santo 

districts (e.g., Correia-Neves et al. 1986; Morteani et al. 2000; Netto et al. 2001; De Campos 

et al. 2004; Horn 2007). 

The residual pegmatites are much more important and their parent rocks are granites 

formed during the syn-collisional (G2, Conselheiro Pena district) and post-collisional (G4, 

São José da Safira and Araçuaí districts; and G5, Ataléia, Espera Feliz, Padre Paraíso and 

Pedra Azul districts) stages of the Araçuaí orogen. Residual pegmatites can be internal 
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(hosted by the parent granite) or external (enveloped by country rocks). External pegmatites 

are the most important mineral deposits in the Araçuaí, Ataléia, Conselheiro Pena and São 

José da Safira districts, although some internal bodies have produced high-quality 

aquamarine. Internal pegmatites largely predominate in the Espera Feliz, Padre Paraíso and 

Pedra Azul districts. 

 

Table 1. EBP pegmatite districts in the Araçuaí orogen (Pedrosa-Soares et al. 2009). Age references: a, Pedrosa-

Soares et al. (unpubl. data); b, Noce et al. (2000); c, Whittington et al. (2001); d, Silva et al. (2008); e, Petitgirard et al. (2009); f, Nalini 

et al. (2000); g, Basílio et al. (2000); h, Ribeiro-Althoff et al. (1997); i, Fernandes et al. (2000); j, Queiroga et al. (unpubl. data); k,  Horn 

(2007); l, De Campos et al. (2004). (*)Pegmatite size in relation to thickness: very small, < 0.5 m; small, 0.5 to 5 m; medium, 5 to 15 m; 

large, 15 to 50 m; and very large, > 50 m thick. (**) Based on Cerný (1991). 

Distr ict name and age Main mineral resources and collection 

minerals 

Pegmatite size(* ), type 

and class(** ) 

Parent and host rocks 

Pedra Azul; c. 497Maa aquamarine, topaz, quartz very small to small, 

residual, rare element 

G5 granites 

Padre Paraíso; c. 519Mab aquamarine, topaz, quartz, goshenite very small to small, 

residual, rare element 

G5 granite and charnockite 

Araçuaí; 525-500Mac.d spodumene, ornamental granite, gem 

varieties of tourmaline, beryl and quartz, 

industrial feldspar, schorl, ambligonite, 

albite, petalite, cleavelandite, apatite, rare 

phosphates, cassiterite, columbite-tantalite, 

bismuthinite, adularia 

very large to very small, 

residual, rare element 

G4 granites; mica schist, 

metawacke, quartzite, meta-

ultramafic rock 

Ataléia; c. 519Mab aquamarine very small to small, 

residual, rare element 

G5 granite 

São José da Safira; 

c. 535Mae 

industrial feldspar, tourmaline, beryl ore, 

muscovite, aquamarine, garnet, albite, 

cleavelandite, apatite, heliodor, Mn-

tantalite, bertrandite, microlite, zircon 

very large to medium, 

residual, rare element to 

muscovite 

G4 granites; mica schist, 

metawacke, quartzite, meta-

ultramafic rock 

Conselheiro Pena, 

c. 582Maf 

industrial feldspar, gem varieties of 

tourmaline, beryl and quartz, beryl ore, 

triphylite and rare phosphates, kunzite 

very large to medium, 

residual, rare element 

G2 granites; mica schist, 

metawacke, quartzite, meta-

ultramafic rock 

Malacacheta, c. 535Mag alexandrite, chrysoberyl, muscovite, beryl residual pegmatites and 

hydrothermal systems 

G4 granite; mica schist, 

meta-ultramafic rock 

Santa Maria de Itabira, 

c. 650-500Mah,i 

emerald, alexandrite, aquamarine, 

amazonite 

hydrothermal systems 

and anatectic 

pegmatites 

ultramafic schist, iron 

formation, migmatite 

Caratinga, c. 575Maj kaolin, corundum, beryl anatectic, abyssal migmatitic paragneiss 

Espera Feliz, c. 500 Mak aquamarine, topaz, quartz very small to small, 

residual, rare element 

G5 granite 

Espírito Santo, 575-

490Mal 

kaolin, quartz; aquamarine, topaz mainly anatectic; 

very small to small 

residual bodies 

migmatitic paragneiss and 

G5 granites 
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The following descriptions refer to the granite supersuites and related EBP pegmatite 

populations in the Araçuaí orogen, with emphasis on the districts visited in this field trip 

(based on Pedrosa-Soares et al. 2009 and references therein). 

 

G1 SUPERSUITE 

The G1 supersuite mainly consists of tonalite and granodiorite, with dioritic to mafic 

facies and autoliths. Intermediate to acid volcanic rocks intercalated in the Rio Doce Group 

represent supracrustal correlatives of the G1 magmatism. It is considered to be related to the 

subduction of oceanic lithosphere, forming a calc-alkaline magmatic arc on a continental 

margin during the pre-collisional stage (c. 630-585 Ma) of the Araçuaí orogen. No important 

pegmatite seems to be related to the G1 supersuite, although it is possible that some 

pegmatitic bodies of the Conselheiro Pena district can be derived from G1 plutons. 

 

G2 SUPERSUITE 

The increasing of crustal thickening, caused by tectonic stacking of distinct 

continental margins during the collisional stage of the Araçuaí orogen, raised temperature 

conditions that remained long enough for the production of large amounts of granitic melts. 

The G2 supersuite, formed during the syn-collisional stage (c. 585-560 Ma), consists largely 

of peraluminous (S-type) and minor metaluminous granites. 

This supersuite provides evidence of magma generation at different crustal levels, 

from relatively shallow two-mica granites, emplaced in amphibolite facies supracrustal units, 

up to the deep biotite-garnet granites and hypersthene-bearing charnockites, hosted by 

amphibolite-granulite facies complexes. Despite less abundant, G2 two-mica granite plutons 

were fertile in producing pegmatites, like those of the Conselheiro Pena district. However, 

the huge G2 batholith composed of several facies of biotite-garnet granite, located to the 

north of Doce River, is extremely poor in pegmatites of economic importance. On the other 

hand, this batholith is the site of hundreds of quarries for yellow and light grey dimension 

stones. 

The partial melting (migmatization) of paragneiss complexes, coeval to the G2 

supersuite, is also a source of pegmatites in the Caratinga, Espírito Santo and Santa Maria de 

Itabira districts. In the southern region of the province, those ceramic pegmatites have been 

important deposits of kaolin. However, younger migmatization episodes also formed 

pegmatites in those districts. 
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Conselheiro Pena District 

Netto et al. (2001) reported mining activities in 205 pegmatites of the Conselheiro 

Pena district, many of them are large (15 to 50 m thick) to very large (> 50 m thick). This 

field trip visits the Sapucaia, Boa Vista and Cigana pegmatites (Fig. 1B, 2 and 3). 

Most pegmatites of this district are residual bodies from S-type two-mica granites of 

the Urucum suite (Fig. 3), crystallized around 582 Ma (Nalini et al. 2000a,b). Granites and 

pegmatites were mainly emplaced along high-angle-dip strike-slip shear zones. The 

important pegmatites are generally external bodies hosted by amphibolite facies rocks, like 

sillimanite-staurolite-garnet-mica schist with intercalations of calcsilicate rock, metawacke 

and quartzite of the Rio Doce Group. 

Most pegmatites are tabular- or lens-shaped, and a few are irregular-shaped balloons. 

They generally display complex zoning and diversified mineralogy. The Conselheiro Pena 

district is characterized by remarkable phosphate assemblages, such as those of the Sapucaia 

pegmatite (Lindberg & Pecora 1958; Cassedanne & Cassedanne 1981), also including the 

famous brazilianite of the Córrego Frio area (Pough & Henderson 1945; Pecora & Fahey 

1949). Triphylite is the main primary phosphate that formed dozens of metasomatic and 

secondary phosphates, such as eosphorite, hureaulite, reddingite, variscite, vivianite and 

frondelite (Cassedanne & Cassedanne, 1981; Cassedanne & Baptista 1999; Scholz 2006; 

Chaves & Scholz 2008; Scholz et al. 2008). In the past, this district was very important for 

the production of gem-quality tourmaline, morganite, aquamarine and kunzite, besides 

industrial minerals, such as K-feldspar, albite and mica, and beryl ore. Nowadays, these 

pegmatites are mainly mined for industrial feldspar (mainly K-feldspar), besides collection 

and rare minerals. 

 

G3 SUPERSUITE 

Typical rocks of the G3 supersuite are non-foliated garnet- and cordierite-bearing 

leucogranites that make up autochthonous patches and veins hosted by G2 garnet-biotite 

granites (Fig. 1B). Available zircon U-Pb ages suggest that most G3 leucogranites formed 

from c. 545 to c. 520 Ma. They represent a re-melting episode of G2 granites, mainly after 

ceasing the regional compressive deformation, and record the roots of an S-type melting 

system. Allochtonous correlatives of the G3 garnet-cordierite leucogranites can be G4 

plutons. G3 supersuite is the source of white dimension stone, as well as of beautiful white 

rock samples spotted with blue cordierite, red almandine, apatite and monazite. It seems that 

no important pegmatite is directly related to G3 granites, but the same partial melting episode 
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probably contributed to form anatectic pegmatites, mainly in the Caratinga, Espera Feliz and 

Espírito Santo districts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Geologic map of part of the Conselheiro Pena pegmatite district (Nalini et al. 2000). 

 

 

G4 SUPERSUITE 

It occurs along the central-northern sector of the Araçuaí orogen, where intermediate 

to shallow crustal levels of amphibolite to greenschist metamorphic facies are exposed (Fig. 

1B). The G4 supersuite consists of balloon-like zoned plutons composed of biotite granite 

cores and roots, grading into two-mica and muscovite-garnet leucogranite towards the 

borders, capped by pegmatoid cupolas. G4 plutons commonly show igneous flow structures, 

and xenoliths and roof-pendants of the country rocks. Those granites are generally 

peraluminous, but the biotite-rich facies can be slightly metaluminous. They represent the 

sub-alkaline, post-collisional, S-type episode of granite genesis that took place in the Araçuaí 

orogen from c. 535 Ma to c. 500 Ma (Pedrosa-Soares et al. 1987; Pedrosa-Soares 1997; 

Whittington et al. 2001; Basílio et al. 2000; Pinto et al. 2001). 

G4 plutons are the source of many important pegmatites located along the Araçuaí, 

São José da Safira and Malacacheta districts (Fig. 1B). The first two districts are briefly 

2, Sapucaia 

3, Boa Vista 

4, Cigana 

(G2, c. 582 Ma) 

(G1, c. 594 Ma) 

Field trip stops 
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described bellow. 

 

São José da Safira District 

Netto et al. (2001) reported mining activities in 173 pegmatites of the São José da 

Safira district, and many of them are very large pegmatites (> 50 m thick). This field trip 

visits the Ipê pegmatite (Fig. 1B and 2). 

This district includes residual pegmatites from the G4 Santa Rosa suite (Pinto et al. 

2001), but also beryl- and/or muscovite-rich pegmatites apparently without relation with any 

granite (but, much probably related to non-exposed G4 intrusive granites). The hosted rocks 

are amphibolite facies garnet-mica schist locally with sillimanite and garnet-biotite gneiss, 

both with intercalations of calcsilicate rock, and quartzite of the distal Macaúbas Group 

(some authors have correlated these rocks to the Rio Doce Group; cf., Pinto et al. 2001), and 

meta-ultramafic rocks. Most pegmatites are tabular-, branched tabular- and lens-shaped. 

In the past, this district was very important for the production of gem-quality 

tourmalines, besides beryl ore and industrial minerals like K-feldspar, mica and albite. 

Currently these pegmatites are mainly mined for industrial K-feldspar, besides collection and 

rare minerals. 

 

Araçuaí District 

 It is not an overstatement to estimate that more than 300 pegmatites have been mined 

in the Araçuaí district (e.g., Sá 1977; Pedrosa-Soares 1984, 1997;  Pedrosa-Soares & Grossi-

Sad 1997; Pedrosa-Soares & Oliveira 1997; Netto et al. 2001; Pinto et al. 2001; Romeiro & 

Pedrosa-Soares 2005; Pinho-Tavares et al. 2006). Indeed, as well as in the whole province, 

this activity has been quite intermittent to really occasional in most pegmatites due to several 

economic and social factors. 

Most pegmatites of the Araçuaí district are residual bodies from G4 intrusive granites, 

ranging in thickness from a few meters to more than 50 m. The economically important 

pegmatites are mostly external bodies. However, very small and small pegmatites hosted by 

biotite granites (e.g., those located close to Coronel Murta town, Fig. 5) can be rich in high 

quality aquamarine. 

The most important pegmatite populations of the Araçuaí district are the lithium-rich 

Itinga field and the boron-rich Coronel Murta field. This field trip visits outstanding 

examples of spodumene-rich pegmatites in the Itinga field (CBL stop, Fig. 4) and 

tourmaline-rich bodies of the Coronel Murta field (Água Branca stop; Fig. 1B, 2 and 5). 
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Anomalous contents of lithium minerals, such as spodumene, petalite, lepidolite 

and/or ambligonite, characterize most pegmatites of the Itinga field (e.g., Sá 1977; Correia-

Neves et al. 1986; Romeiro & Pedrosa-Soares 2005). This pegmatitic field includes residual 

bodies derived from plutons of the G4 Itaporé suite and Piauí batholith (Fig. 4). In economic 

terms, the most important pegmatites are: the non-zoned (homogeneous) to simple zoned 

bodies very rich in spodumene (see stop 6, CBL mine); complex zoned bodies rich in Li, B, 

Na, Cs, Ta and/or Cs, mineralized in spodumene, petalite, lepidolite, ambligonite-

montebrasite, albite, cleavelandite, elbaite (e.g., the watermelon elbaite with colourless core 

and rose to light green rims), cassiterite, tantalite and/or polucite; and the simple zoned to 

non-zoned bodies quarried for dimension stone. 

In the Itinga pegmatite field, the hosted rocks are biotite schists with variable contents 

of andaluzite, cordierite and sillimanite, and intercalations of calcsilicate rock, of the Salinas 

Formation. The low pressure metamorphic silicates (andaluzite and cordierite) together with 

the presence of petalite in some pegmatites and quantitative geothermobarometric data 

suggest a relatively shallow crustal level (5 to 10 km) for the Itinga field. The pegmatites 

intruded along the regional foliation and fracture systems, dipping to SE and NW, of the 

Salinas Formation (Correia-Neves et al. 1986; Pedrosa-Soares et al. 1987; Costa 1989). 

Previously, the most important mineral resources of the Itinga field were gemstones 

(tourmalines, beryl and quartz varieties), beryl ore, cassiterite and ambligonite (mined from 

the 1950's to the early 1980's), albite, petalite, and many collection and rare minerals. Since 

the 1990's CBL (Companhia Brasileira de Lítio, Brazilian Lithium Co.) has mined important 

spodumene-rich pegmatites (discovered in the 1960's by Khalil Afgouni, one of the most 

important mining entrepreneurs of the EBP). Recently, several quarries for dimension stone 

have been opened on big pegmatites and pegmatoid cupolas. Exploitation of K-feldspar and 

other industrial minerals are sporadic. Gem and collection minerals became scarce, as well as 

in the whole EBP. This field trip visits the K2 pegmatite quarry for ornamental granite and 

CBL spodumene mine. 

The Coronel Murta field shows a myriad of external and internal pegmatites related to 

G4 granites of the Itaporé suite (e.g., Pedrosa-Soares 1984; Pedrosa-Soares et al. 1987, 1990, 

2001a; Pedrosa-Soares 1997; Pedrosa-Soares & Oliveira 1997; Castañeda et al. 2000, 2001; 

Pinho-Tavares et al. 2006). This batholith includes three main granite facies, representing 

different erosive levels of single plutons: gb, biotite granite; gm, two-mica and garnet-

muscovite granites; and gp, pegmatoid granite (Fig. 5). The biotite granite facies forms the 

cores and roots of the plutons. This facies gives place upwards and outwards to two-mica and 
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garnet-muscovite granites, which can be capped by pegmatoid cupolas (Fig. 6). 

The external pegmatites are hosted by quartz-mica schist and metawacke of the 

Salinas Formation, and quartzite of the Macaúbas Group. The pegmatitic bodies intruded 

mainly along the SE-dipping regional schistosity of the Salinas Formation, whereas in the 

Macaúbas quartzite they are mostly emplaced along the NE- and NW-trending high-angle 

dip fracture systems. 

Garnet, staurolite, kyanite and sillimanite occur in the assemblages of metapelitic 

country rocks, characterizing an intermediate pressure regime for the regional 

metamorphism. Staurolite and sillimanite also recrystallized in aureoles of contact 

metamorphism (but andaluzite and cordierite are absent). These evidences together with 

quantitative geothermobarometric data suggest that the Coronel Murta field emplaced in 

crustal levels (12 to 15 km) deeper than in the Itinga field (5 to 10 km). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Geologic map of the Itinga pegmatite field (modified from Costa 1989). Cambrian: G4 

Itaporé suite (two-mica granites and pegmatoid granites) and G4 Piauí batholith (mainly porphyritic 

two-mica granites). Late Neoproterozoic: Salinas Formation (quartz-mica schist, metawacke, 

calcsilicate rock). Field trip stops: 5, K2 quarry; 6, CBL mine. 
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Figure 5. Geologic map and cross-section of the Coronel Murta pegmatite field (Pedrosa-Soares 

1984, Pedrosa-Soares et al. 1990, 2001a). Tertiary: São Domingos Formation (sandstone, pelite). 

Cambrian (G4 Itaporé suite): gp, pegmatoid granite; gm, two-mica and garnet-muscovite granites; gb, 

biotite granite; numbers in the map indicate pegmatite mines and digs, and pegmatites are the black 

bodies in section AB. Late Neoproterozoic: Salinas Formation (quartz-mica schist, metawacke, 

calcsilicate rock).Middle Neoproterozoic: Macaúbas Group (quartzite).  
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Figure 6. Model for granite-pegmatite system in the Coronel Murta pegmatite field (Pedrosa-Soares 

et al. 1987, 2001a). 

 

Tourmalines of gemmological quality were, indeed, the most important mineral 

resource of the Coronel Murta pegmatite field until the 1990's (e.g., Castañeda et al. 2000, 

2001, 2003, 2006). Only one pegmatite, named Morro Redondo, produced more than 50 tons 

of bi-coloured pink-green elbaite from 1993 to 1994. Previously, around 1979, the Ouro Fino 

mine (garimpo, lavra) yielded a huge amount of superb gem tourmalines. Many other very 

significant examples of pegmatites that were rich in gem tourmalines can be quoted for the 

Coronel Murta field. Collection minerals were also very important. Since the late 1990's, 

exploitation of industrial perthitic K-feldspar for ceramic and glass industries (Pinho-Tavares 

et al. 2006), together with quarrying for ornamental granite have been the most significant 

mining activities on pegmatites and pegmatoid cupolas of the Coronel Murta field. 

The general models shown in Figure 7 resulted from detailed studies carried out on 

large to very large, complex zoned pegmatites of the Coronel Murta and Itinga fields 

(Pedrosa-Soares et al. 1997, 2001a). They sketch the relation of the primary internal structure 

and distribution of latter bodies (fracture fillings and pockets) to pegmatite shape and dip 

(Fig. 7). In fact, the most significant gem mineralizations from those complex pegmatites 

have been found in pockets and fracture fillings located in upper parts of the bodies, whereas 

the most important sites for industrial feldspar extraction occur in the opposite direction. 

These models are examples of the influence of the "up-dip effect" of rising hyperfusible-rich 

fluids in the internal development of granitic pegmatites (e.g., Cerný 1991). 
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Figure 7. Models relating internal structure to pegmatite shape and dip of large and very large 

complex zoned bodies of the Coronel Murta and Itinga fields (Pedrosa-Soares et al. 1997, 2001a). 

 

 

G5 SUPERSUITE 

This supersuite mainly consists of balloon-shaped, bimodal, granitic and/or 

charnockitic to dioritic/noritic intrusions, formed and emplaced in the deep crust (> 25 km). 

The G5 supersuite is high-K and high-Fe calc-alkaline to alkaline with widespread evidence 

of magma mixing and mingling processes (Fig. 1B). 

G5 plutons are the source of residual pegmatites that can be deposits of aquamarine, 

topaz and quartz crystals in the Ataléia, Espera Feliz, Padre Paraíso, Pedra Azul and Espírito 

Santo pegmatite districts (Table 1). Generally, these pegmatites are hosted by their G5 parent 

granites, but some external pegmatites of economic importance can occur (e.g., Ataléia 

district). 
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Replacement body (pocket)   
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Coarse- to very coarse-grained 
intermediate zone   

Medium- to coarse-grained wall zone   

Granitic to pegmatitic texture marginal zone   
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Cross-section of a lens-shaped, low-angle dip pegmatite 

Cross-section of a balloon-shaped, high-angle dip pegmatite 
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Padre Paraíso and Pedra Azul are so far the most important G5 pegmatite districts. 

These pegmatites are generally rich in biotite and poor or free of tourmaline. Lithium 

minerals are absent. The pegmatites form very small (< 0.5 m thick) and small (< 5 m thick) 

single veins, branched veins and irregular-shaped, non-zoned to simple zoned bodies hosted 

by biotite granite, in the Pedra Azul district, and by biotite granite and charnockite in the 

Padre Paraíso district. These pegmatites are the source of high-quality deep blue and greenish 

blue aquamarine, blue to colorless topaz, quartz crystals and goshenite (Achtschin 1999; 

Gandini et al. 2001; Ferreira et al. 2005). 
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FIELD TRIP STOPS 

 

 The location of field trip stops are shown in the regional maps (Fig. 1B and 2) and 

local maps (Fig. 3 and 4). 

 

 

1st Day (August 25): Belo Horizonte – Stop 1 – Governador Valadares (390 km) 

 

STOP 1. IPÊ PEGMATITE (UTM 805118E / 7925056N; 422 m). 

 

The Ipê pegmatite is located 16 km to the NW of Governador Valadares, in the 

Golconda pegmatite field of the São José da Safira district (Fig. 1B and 2). Since the Second 

World War this pegmatite has been mined for beryl ore, muscovite, K-feldspar and collection 

minerals. Data from this pegmatite and its minerals are found, e.g., in Achtschin et al. (1996) 

and Netto et al. (2001). 

The host rock is a garnet-quartz-mica schist of the distal Macaúbas Group (Ribeirão 

da Folha Formation, cf. Pedrosa-Soares et al. 2001b, 2008; previously considered to belong 

to the Rio Doce Group by some authors). This rock shows a striking NNE-trending low-

angle dip schistosity (dip azimuth / dip angle = 100/15º) that envelops the pegmatite body. 

The pegmatite shows many schist xenoliths and roof-pendants. Tourmalinization, with schorl 

crystals up to 3 cm, occurs in the schist along the contact with the pegmatite and around 

schist xenoliths. 

The Ipê pegmatite is a flat tabular- to lens-shaped body with a minimum thickness 

around 20 m and more than 100 m along the strike. Its dip is 15º ESE to horizontal. This 

pegmatite shows a clear primary zoned structure, fracture fillings and replacement bodies. 

The upper marginal zone is 20 to 30 cm thick and consists of quartz, biotite, 

muscovite, perthite and albite. The wall zone, ranging in thickness from many decimetres to 

a few meters, consists of medium- to coarse-grained graphic intergrowth of perthitic K-

feldspar and quartz, with minor muscovite, biotite, beryl, garnet and columbite-tantalite. 

Outstanding mica books are roughly orthogonal to the pegmatite upper margin. The 

intermediate zone consists of very coarse-grained (blocky) perthitic K-feldspar and minor 

colourless and rose quartz crystals, muscovite and beryl (including aquamarine). Giant 

crystals of perthitic K-feldspar commonly show cores of graphical intergrowth wrapped by 

pure perthite. The innermost primary zone is represented by massive quartz cores, composed 
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of rose, milky and colourless quartz. 

Fracture fillings cut primary zones and show a symmetrical banding given by 

alternating albite and muscovite-garnet bands. Corrosion texture can be seen in primary 

minerals close to fracture fillings. The replacement bodies (pockets) consist of cleavelandite, 

zoned greenish to yellowish gray muscovite, aquamarine, biotite, microlite and zircon. 

Superb samples of bertrandite, a very rare beryllium silicate hydroxide, have been found in 

the Ipê pegmatite. 

 

 

2nd Day (August 26): Governador Valadares – Galiléia – Stops 2, 3, and 4 –

Goverandor Valadares (~ 200 km) 

 

STOP 2. SAPUCAIA (PROBERIL) PEGMATITE (238300E / 7908300N; 230 m) 

 

The Sapucaia pegmatite is located 16 km from Galiléia town. It is hosted by biotite 

schist of the Rio Doce Group (São Tomé Formation; Netto et al. 2001). Sapucaia pegmatite 

is a well-zoned lens- to balloon-shaped body, with the longer axis trending to NW-SE. The 

body dip is about 70º to NE. 

It is a lithium-rich pegmatite with spodumene and triphylite. Internal hydrothermal 

(metasomatic) fluids and weathering processes generated many secondary phosphates after 

the primary phosphate (triphylite). The Sapucaia pegmatite is the type-locality for eight 

minerals: arrojadite-(PbFe), barbosalite, faheyite, frondelite, lipscombite, moraesite, 

ruifrancoite and tavorite. Many other phosphates are known such as variscite, saleeite, 

phosphuranylite, vivianite, xenotime-(Y), sabugalite, meurigite-(K), laueite, cyrilovite, 

eosphorite, augelite, and bermanite (Scholz 2006; Scholz et al. 2008). 

The mining activities started in the beginning of the 20th century, but the main activity 

was during the Second World War, for the production of industrial beryl and muscovite. 

Currently, the Sapucaia pegmatite is mined for industrial feldspar and collection minerals.  

 

STOP 3. BOA VISTA (EDUARDO) PEGMATITE (UTM 235900E/7888200N; 200 m) 

 

This pegmatite mine is located 14,5 km from Galiléia in the Boa Vista creek valley, 

an important locality for the production of gem quality spodumene, tourmaline, morganite 

and quartz (Cassedanne & Cassedanne 1981). The pegmatite is mined in an open pit mine 
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since the 1960's decade for the production of feldspar. The pegmatite body is hosted by a 

quartz-biotite schist of the Rio Doce Group. It is a NW-SE trending sub-vertical and well-

zoned pegmatitic body. This pegmatite is a Li- and P-rich body, with minerals such as 

spodumene and triphylite. Recently, well crystallized red variscite has been found. 

 

 

STOP 4. CIGANA PEGMATITE (UTM 237388E / 7888894N; 190 m) 

 

The Cigana pegmatite (also called João pegmatite) is located 17 km from Galiléia. Since the 

1960’s, it has been mined for production of industrial feldspar (perthite), spodumene, beryl 

and samples for collection. It is also hosted by a quartz-biotite schist of the Rio Doce Group. 

Its longer axis trends in the direction NW-SE and the body dip is sub-vertical. It is also a 

pegmatite rich in Li and P, with significant contents of spodumene and triphylite. 

Hydrothermal/metasomathic fluids generated within the pegmatite and the weathering 

process produced many secondary phosphates after the primary phosphate triphylite, 

including reddingite, hureaulite, lithiophilite, vivianite and fairfieldite (Scholz 2006; Scholz 

et al. 2008). 

 

 

3rd Day (August 27): Governador Valadares – Stop 5 – Araçuaí (370 km) 

 

 

STOP 5. K2 ORNAMENTAL PEGMATITE QUARRY (TAQUARAL VILLAGE). 

 

From this quarry, K2 Company extracts blocks of pegmatite material for ornamental 

(dimension stone) use. The main pegmatite is a lens-shaped body with a minimum thickness 

of 5 m. The host rock is a cordierite-biotite schist of the Salinas Formation. The pegmatite is 

concordant with the country rock schistosity and shows a low-angle dip to SE. 

After this stop, the field trip participants will be introduced to mineral dealers of 

Araçuaí and may spend a few hours in their shops. 
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4th Day (August 28): Araçuaí – CBL mine (Stop 6) – Araçuaí – Coronel Murta – 

Stops 7 and 8 – Araçuaí (150 km) 

 

STOP 6. CBL SPODUMENE MINE (COMPANHIA BRASILEIRA DE LÍTIO - 

LITHIUM BRAZILIAN COMPANY). 

 

The CBL spodumene mine, also called Cachoeira mine, is located in the Itinga 

pegmatite field, along the Piauí River low valley, around 18 km (by road) to the east of 

Araçuaí town (Fig. 1, 2 and 4). The following descriptions are based on Romeiro (1998), 

Romeiro & Pedrosa-Soares (2005) and updated information given by Geologist Carlos 

Ribeiro Luiz (CBL). 

Nineteen years ago, in August 1990, CBL opened the Cachoeira mine from which 

spodumene ore has been exploited by underground mining methods. After ore dressing 

processes, spodumene concentrates (~ 5% Li2O) are used to make lithium carbonate and 

lithium hydroxide in the CBL industrial plant (located close to Divisa Alegre town, 186 km 

to the north of Araçuaí). CBL, the only spodumene mine in Brazil, has more than 6,000 tons 

of pegmatite with 23% of spodumene (in volume), i.e., resources for at least 30 years. By-

products of the CBL mine are a feldspar-spodumene mixture for ceramic industry and 

perthitic K-feldspar for glass industry. 

A swarm of spodumene-rich pegmatites make up the Cachoeira pegmatitic group, the 

Itinga field subdivision where is located the CBL mine (Fig. 8). These pegmatites are 

roughly tabular bodies with lens-shaped terminations. They range in thickness from 

decimetres up to 30 m and in length from a few meters to more than 300 m along the strike. 

The pegmatite bodies and their segments form an array of en echelon pattern. 

The CBL pegmatites consist of perthitic microcline, spodumene (on average 23%), 

albite, quartz and muscovite, totalizing more than 95% of the body volume. Montebrasite, 

beryl, cassiterite, columbo-tantalite and cookeite are accessory mineral. 

The host rocks are cordierite-biotite-quartz schists with minor intercalations of 

calcsilicate rocks of the Salinas Formation. Xenoliths in the pegmatites seem to be 

chaotically distributed. Pegmatites intruded along two different NE-striking surfaces of 

medium- to high-angle dip: the NW-dipping schistosity and the SE-dipping fracture 

cleavage. The pegmatites emplaced along the NW-dipping schistosity are called concordant 

bodies (e.g., 1C1), whereas those hosted by the SE-dipping fracture cleavage are discordant 

(e.g., 1D1). The 1D1/1C1 mine ramp starts in the 1D1 discordant body and continues along 
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the 1C1 concordant body. These bodies trend to N45E and show dips from 30º to 50º to SE 

and NW, respectively. 

The pegmatites always show sharp contacts with the host rock and a discontinuous, 

thin, fine-grained chilled margin (that could be interpreted as a marginal zone of granitic 

texture). Spodumene crystals perpendicular to the contacts are very common. No internal 

zoning can be seen, although variations of crystal size occur in specific sites, like in the tops 

and low-angle dip segments of the pegmatites. Despite of the thickness of the pegmatites, 

they are homogeneous bodies with spodumene, as well as the other essential minerals, 

disseminated along them. This is one important factor that favours the mining process. 

 

 
Figure 8. Map of the Cachoeira pegmatitic field showing pegmatite bodies (including projections from 

subsurface) of the CBL mine area (Romeiro 1998). 

 

Systematic measurements carried out along the galleries of pegmatite G4-5 (old 

underground mine) showed that the general average size of spodumene crystals decreases 

with depth (i.e., the deeper the pegmatite segment, the smaller the crystal size), but 

spodumene modal contents remain similar in different depths (Fig. 9). Enrichment in coarse-

grained spodumene crystals occurs in shallow-dipping pegmatite segments. The increasing in 

spodumene crystal size, from lower to upper depths, can be related to decreasing in viscosity 

of the silicate melt in response to accumulation of rising aqueous fluids towards the top of 

the pegmatite. The same effect can be expected for places of fluid swimming, such as the 

shallow-dipping pegmatite segments. Fluids, like H2O and F, act by lowering the viscosity 

that, in turn, assists crystal growth (Fig. 10). K/Rb and K/Ba ratios obtained from microcline, 
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associated to the measured spodumene crystals, decrease gradually from the bottom to the 

top of the pegmatite. Such increasing (to the top) in Rb and Ba also suggests fluid enrichment 

in the same way of the increasing size of spodumene crystals (Romeiro & Pedrosa-Soares 

2005). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Distribution of spodumene crystal size along the G4-5 body mine levels (Romeiro & 

Pedrosa-Soares 2005). 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Model for non-zoned spodumene-rich pegmatite crystallization based on the quantitative 

study of G4-5 body of the CBL mine. (Romeiro & Pedrosa-Soares 2005) 
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STOP 7. ÁGUA SANTA FELDSPAR AND SCHORL MINE (LUFI MINERAÇÃO 

LTDA, LUFI MINING COMPANY; UTM 792457E / 8151251N; 532 m). 

 

 The Água Santa mine is located in the southwestern area of the Coronel Murta 

pegmatite field, around 18 km from this town and 52 km from Araçuaí (Fig. 1, 2 and 5). It 

was studied in detail, together with other 19 feldspar mines of the Coronel Murta pegmatitic 

field, by Pinho-Tavares et al. (2006). Since 1996, the LUFI Mining Company (LUFI 

Mineração Ltda) has exploited perthitic K-feldspar, as well as beryl, schorl and collection 

minerals (mainly quartz crystals) as by-products, from the Água Santa mine, the biggest 

feldspar mine of the whole Araçuaí district.  

The mine process started by open pit, but soon became underground mining. 

Nowadays, the Água Santa mine shows two main huge galleries opened in the same 

pegmatite body. Feldspar has been mainly extracted from the lower gallery since the 

beginning of mining operations, whereas large amounts of schorl were recently found and 

has been exploited from the upper gallery. 

The Água Santa pegmatite is a very large (> 50 m thick) body poorly exposed in the 

surface. The few outcrops of the hanging wall and footwall contacts show concordant 

relations between the pegmatite and the host rock, a garnet-quartz-mica schist of the Salinas 

Formation, suggesting a NE-trending pegmatitic body, with variable dips from 35º to 80º to 

SE. Data from surface and subsurface suggest a concordant lens-shaped body with a length 

greater than 200 m along the strike. 

This pegmatite is a simple zoned body, showing primary zones and replacement 

bodies, with rather ordinary mineralogical assemblages. The marginal zone is fine- to 

medium-grained ("granitic") and consists of perthitic microcline, quartz, albite, Fe-muscovite 

and schorl. The wall zone is characterized by a medium- to coarse-grained graphic 

intergrowth of perthitic microcline and quartz, with albite, schorl and gray muscovite. Two 

intermediate zones are recognized. The first ("external") intermediate zone consists of a mass 

of microcline, quartz and muscovite, and small to giant radial aggregates of schorl (the 

outstanding "tourmaline curtains") that crystallized from the wall zone inwards and close to 

quartz cores. The second ("internal") intermediate zone consists mostly of giant crystals of 

perthitic microcline associated with some quartz, muscovite and beryl. There are a number of 

small to large quartz cores which can show some beryl and/or triphylite (and rare secondary 

phosphates). The replacement bodies and pockets essentially show albite, muscovite and 

quartz crystals (jacaré or crocodile quartz). Albite-rich fracture fillings cut the intermediate 
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zones and quartz cores. The radial aggregates of schorl underwent late hydrothermal 

alteration, evidenced by coats and fracture fillings of fine-grained albite and Li-muscovite, 

resulting in brittle schorl crystals. 

 

STOP 8 (OPTIONAL). CORONEL MURTA PEGMATITE SWARM (UTM 800440E / 

816240N; 335 m). 

 

 This pegmatite swarm occurs along a road cut of the BR-342, around 2 km to the 

north of Coronel Murta (Fig. 1, 2 and 5). The pegmatites are vertical and trend N60E, 

concordantly with the schistosity and compositional banding of the host rocks which are 

quartz-mica schist and metawacke with intercalations of calcsilicate rocks of the Salinas 

Formation. 

It is a good example of an array of well-exposed, small (< 5 m thick) non-zoned 

pegmatites, showing interesting features such as: contact relations between pegmatites and 

country rocks, local deformation and engulfment of host rocks by pegmatites, abrupt 

pegmatite terminations along strike and dip, distinct geometrical relations between pegmatite 

external surfaces, pegmatitic apophyses, xenoliths of country rocks, crystallization of 

pegmatite minerals close to and far from the contacts, tourmalinization and muscovitization 

of host rocks and xenoliths. 

 

5th Day (August 29): Araçuaí – Stops 9 – Porto Seguro (440 km) 

 

STOP 9 (OPTIONAL). CORDIERITE GRANITE (BR-367, ALMENARA TOWN). 

 

 The outcrop is a quarry close to the south margin of the BR-367 road, in front of 

Almenara city. It includes autochtonous G3 cordierite granite hosted by its parent G2 biotite 

granite. Thin pegmatite veins cut both granites. 
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