
                                                                                                                                        

       
       

      
        
        
        
       

      
      

         
       

     
       

       
       

      
        
       

      
         

       
        

        
      

        
        

      
       

      
      

      
       

              
                
               

              
             

            
             
              

                
              

        

         
       

     

 
       

        
  

         
         

       
  

         
      

      
      

While Brazil is widely known for the produc-
tion of colored gemstones, it is often not 
recognized as a source of gem diamonds 

(figure 1). Yet diamonds were discovered in the early 
1700s by artisanal miners looking for gold along the 
banks of the Jequitinhonha River near the village of 
Arraial do Tijuco (later named Diamantina) in the 
state of Minas Gerais (Calógeras, 1904; Leonardos, 
1959; Barbosa, 1991; Cornejo and Bartorelli, 2010). 
For the next 150 years, Minas Gerais was the world’s 
major supplier of gem diamonds. Beginning in the 
early 1840s, unusual polycrystalline black diamonds 
(or carbonados) were also recovered, mainly from the 
state of Bahia (Karfunkel et al., 1994). 

As Africa emerged as the major diamond source 
in the 1870s, Brazilian mining decreased dramati-
cally within a decade, principally because of the low 
grade of the alluvial deposits. According to Kimber-
ley Process statistics, Brazil produced 31,825 carats 
in 2015, although this figure is likely a low estimate 
considering the lack of accurate reporting there. De-
spite its low output relative to other sources, Brazil 

has produced a significant number of large rough di-
amonds (Svisero, 1995; Hoover and Karfunkel, 2009; 
also see table 1). The geologic explanation for this 
abundance of large crystals is not yet clear. Highly 
valued colored diamonds are also found, including 
yellows and occasionally greens, pinks, and reds. 

In most countries, diamonds are usually recovered 
from primary kimberlite pipes of volcanic origin. 
Brazilian diamonds, however, occur in secondary de-
posits over large watersheds or sedimentary rock for-
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Brazil, which commanded global production in the 1700s and early 1800s, has remained a continuous 
source of diamonds for three centuries. Even though the country represented less than 1% of world pro-
duction in 2015, a number of large famous diamonds, as well as fancy-color diamonds, have originated 
there.The sources are primarily alluvial, with diamonds transported by and deposited along a multitude 
of rivers. The diamonds are found mainly by independent miners (garim eiros) in riverbeds, in uncon-
solidated sediments, and in compacted sedimentary conglomerates. After a century of exploration for 
the primary sources, some economically viable kimberlite pipes have been discovered in recent years, 
with one occurrence now being developed for mining. This article traces the country’s fascinating dia-
mond history before focusing on the geologic setting of the diamond occurrences, as well as the chal-
lenges and future outlook for production. The locations of the secondary deposits, principally in the 
states of Minas Gerais and Mato Grosso, are presented. 
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In Brief 
•  For approximately 150 years between the early 1700s 

to the 1870s, Brazil was the world’s most productive 
diamond source. 

•  Although it accounts for less than 1% of global produc-
tion today, Brazil has yielded a number of large dia-
monds as well as fancy-color and superdeep diamonds 
and carbonado. 

•  Due to the absence of obvious primary sources, the ge-
ologic origin of these diamonds remains elusive. 

•  Production is expected to increase significantly with 
large-scale kimberlite mining in Bahia State. 
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Figure 1. The Portuguese 
Placa dos Três Militares, 
or Badge of the Three 
Military Orders, was 
made in 1789, and is 
now part of the crown 
jewelry collection of the 
Ajuda National Palace 
in Lisbon. The badge 
consists of Brazilian dia-
monds as well as emer-
alds and rubies, and it is 
designed in a way to 
conceal the metal 
mounting and empha-
size the gems. Photo by 
Manuel Silveira Ramos, 
courtesy of the Ajuda 
National Palace. 
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mations. The diamonds are recovered by artisanal 
miners called garimpeiros, using simple tools and op-
erating individually or in small groups. The diamonds 
are found as loose crystals obtained either by panning 
or dredging in the rivers, or by washing and/or break-
ing down the sediments that contain them (figure 2). 
Kimberlite bodies have been found in Brazil, but only 
one in Bahia is now being mined. Despite extensive 
exploration, none of the known kimberlites seems to 
account for Brazil’s abundance of alluvial diamonds. 
The long history of diamond production in the coun-
try, combined with the absence of obvious primary 
sources, has led to various theories on the geologic 
origin of these diamonds (see Chaves et al., 2001). 
This article will review the history of diamonds in 
Brazil, the locations and geologic settings of the prin-
cipal diamond deposits, and the mining methods used 
to recover them. 

BACKGROUND 
The first European explorers to reach the New World 
in the late 1400s were focused on finding spices and 
gold rather than diamonds. The Italian explorer and 
navigator Christopher Columbus set sail under the 
Spanish flag in 1492 in search of a more direct route 
to the “Indies,” the region of the Indian subcontinent 
and eastern Africa that was rich in spices, gemstones, 
pearls, and gold (Fernandez-Armesto, 2009). After a 
five-week westward voyage, Columbus discovered an 
island in the Caribbean and called it San Salvador. Por-
tugal and Spain, the global powers of the day, under-
stood that to avoid future confrontation, they had to 
subdivide the recently discovered lands in the New 
World. The Treaty of Tordesilhas, drawn up by Pope 
Alexander VI and signed by the two empires in 1494, 
drew a meridian that would effectively divide South 
America (which had yet to be discovered by Euro-
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peans) from north to south (figure 3). Spain would re-
ceive the lands west of the meridian, including mod-
ern-day Venezuela, Colombia, Ecuador, and Peru, 
while Portugal gained the eastern side. On his third 
trip to the New World in 1498, Columbus discovered 
the mouth of the Orinoco River in what is today 
Venezuela. Here was the key to reaching a vast conti-
nental interior concealed in the jungles behind the At-
lantic coastline. 

To open a new trade route to India that did not re-
quire passing through the Mediterranean, Portuguese 

Figure 2. This selection 
of diamonds recovered 
from the Abaeté River 
in Minas Gerais, weigh-
ing a total of 77.82 
carats, is typical of the 
material being found 
today in Brazil’s allu-
vial deposits. Photo by 
Robert Weldon/GIA, 
courtesy of Giovani de 
Deus Borges. 

nobleman Pedro Álvares Cabral was dispatched in 
early 1500 with a fleet of ships. His mission was to 
reach India by traveling south around the tip of 
Africa. His fleet landed instead on the coast of Brazil, 
which he claimed for Portugal on April 22 of that 
year. The voyages of Amerigo Vespucci, the Floren-
tine navigator after whom the continent is named, 
took place around the same time. As he sailed south 
along the Brazilian coast, Vespucci realized that the 
continent was much larger than previously recog-
nized. These expeditions were the first to bring back 

Figure 3. The 1494 Treaty of Tordesilhas effectively divided the South America continent between Portugal and 
Spain. The Cantino planisphere map, produced around 1502, shows the north-south Tordesilhas meridian line 
passing through South America, whose geography was still largely unknown. Courtesy of Biblioteca Estense. 
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Figure 4. Ouro Preto, 
once the settlement of 
Vila Rica in Minas 
Gerais, was the site of 
Brazil’s first significant 
gold discovery, in 
1695. This attracted 
explorers and fortune-
seekers to Brazil. Over 
the next three cen-
turies diamonds and 
other gem minerals 
were found throughout 
the region. Photo by 
Robert Weldon/GIA. 
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shipments to Portugal of pau brasil (Brazilwood), a 
tree sought after not only for timber but for a desir-
able red dye (Reid, 2014). Over the next two cen-
turies, more European adventurers came to South 
America, most of them seeking riches in the form of 
gold, silver, and emeralds. 

Between 1534 and 1536, King John III of Portugal 
divided the coastal regions of Brazil into 15 captaincy 
colonies to encourage development; these areas were 
given to Portuguese noblemen to administer and ex-
plore. Within a few years, most of these captaincies 
failed for a number of reasons. With this setback as 
well as the presence of French ships along the coast, 
the Portuguese crown decided to turn Brazil into a 
royal enterprise in 1549. Several successive gover-
nors-general were appointed to administer the 
colony, which was divided in 1621 into the states of 
Maranhão (in the north) and Brazil (in the south). 

The exploration of Brazil’s vast interior was left 
to Portuguese adventurers, known as bandeirantes 
(flag bearers), who claimed territories for Portugal 
and the Catholic Church. While Spanish conquests 
in the New World met resistance from powerful em-
pires—the Aztecs in Mexico and the Incas in Peru— 
the Portuguese were confronted with numerous 
small native tribes and a forbidding interior. 

Exploration and conquest on both sides of the 
Tordesilhas meridian would soon rewrite the gemo-
logical texts of the time. For example, Spanish ex-
ploitation of emeralds in the territory of New 
Granada (modern-day Colombia) would vastly 
change the world’s understanding and appreciation 
for the gem, particularly in Europe (Weldon and 

Jonathan, 2013). Brazil would emerge as a major 
source for dozens of colorful gem species. It would 
also become, for a period, the world’s most prolific 
source of diamonds (Cornejo and Bartorelli, 2010). 

PORTUGUESE EXPLORERS 
Much of the early exploration and colonization of 
Brazil was undertaken by the bandeirantes. The ban-
deiras, funded by the crown and the Catholic 
Church, were large quasi-military expeditions com-
prised of hundreds of free men and slaves who ven-
tured into the interior, capturing and enslaving 
indigenous groups they encountered (de Galvão 
Bueno, 1922). Along with a Jesuit priest, explorer 
Francisco Bruzo Espinoza mounted the first bandeira 
in 1554, in search of emerald. It was a short-lived and 
fruitless expedition. Successive expeditions also 
failed, though in 1572 Sebastião Fernandes Tourinho 
found green and blue gems (likely tourmaline) along 
the tributaries of the Jequitinhonha and Doce Rivers 
in what is now Minas Gerais. The success of Tour-
inho’s discoveries attracted more adventurers 
(Draper, 1950a). 

In 1695, at Rio das Velhas, Manuel Borba Gato fi-
nally discovered gold, triggering a rush that would 
lead to the settlement of Vila Rica (later Ouro Preto) 
in 1698 (figure 4). The town played a leading role in 
Brazilian history for the next two centuries as the 
capital of Minas Gerais from 1720 to 1897 (Dodge, 
1922). Settlements at Mariana, São Bento, Serro Frio, 
and Arraial do Tijuco soon followed the gold discov-
eries in those areas of Minas Gerais, and dozens more 
sprang up in Brazil’s interior. The north-south road 
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          TABLE 1. The largest rough diamond and carbonado discoveries in Brazil.a 

Name Weightb (ct) 

Diamond 
Presidente Vargas 
Unnamed 
Unnamed 
Santo Antônio 
Goiás 
Darcy Vargas 
Charneca I 
Presidente Dutra 
Coromandel VI 
Diário de Minas 
Vitória I 
Tiros I 
Bonito I 
Vitória II 
Unnamed 
Patos 
Unnamed 
Star of the South 
Cruzeiro 
Carmo do Paranaíba 
Abaeté 
Coromandel III 
Mato Grosso 
Regente de Portugal 
João Neto de Campos 
Tiros II 
Cedro do Abaeté 
Tiros III 
Coromandel IV 
Estrela de Minas 
Rio Preto 
Brasília 
Juscelino Kubitschek 
Tiros IV 
Minas Gerais 
Princesa do Carmo de Paranaíba 
Abaeté 
Portuguese 
Unnamed 
Coromandel V 
Nova Estrela do Sul 
Minas Vermelhas 
Unnamed 
Charneca III 
Great Brazilian 
Dresden Branco 
Cruzeiro do Sul 
Vargem I 
Jalmeida 
Governador Valadares 
Independência 
Vargem II 
Abadia dos Dourados 
Empress Eugénie 

Carbonado 
Sérgio 
Casco de Burro 
Xique-Xique 
Abaeté 
Bahia 
Santa Ana 
Pau de Óleo 

726.6 
657 
630 
602 

600 (?) 
460 
428 

407.7 
400.6 
375.1 
375 
354 
346 

328.3 
328 
324 
309 

261.4 
261 
245 
238 
228 
227 
215 
201 
198 
194 
182 
180 

179.4 
177 

176.2 
174.5 
173 

172.5 
165 

161.5 
150 
147 
141 
140 
140 

139.5 
132 
130 

122.5 
118 
110 

109.5 
108.3 
107 
105 
104 

>100 

3,167 
2,000 
931.6 
827.5 
350 

319.5 
113 

Year Locationc 

1938 
1936 
1938 
1994 
1906 
1939 
1940 
1949 
1940 
1941 
1945 
1940 
1948 
1943 

Unknown 
1937 

Unknown 
1853 
1942 
1937 
1926 
1936 
1963 
1732 
1947 
1935 
1967 
1935 
1934 
1910 
1972 
1944 
1954 
1938 
1937 
1986 
1791 
1790 
1970 
1935 
1937 
1960 
1797 
1972 
1791 
1857 
1929 
1940 
1924 
1940 
1941 
1942 
1940 
1760 

1905 
1906 

Unknown 
1935 
1851 
1960 
1932 

Santo Antônio do Bonito River, MG 
Santo Inácio River, MG 
Santo Inácio River, MG 
Santo Antônio do Bonito River, MG 
Veríssimo River, GO 
Santo Antônio do Bonito River, MG 
Santo Inácio River, MG 
Dourados River, MG 
Santo Inácio River, MG 
Santo Antônio do Bonito River, MG 
Abaeté River, MG 
Abaeté River, MG 
Santo Antônio do Bonito River, MG 
Abaeté River, MG 
Santo Antônio do Bonito River, MG 
São Bento River, MG 
Santo Antônio do Bonito River, MG 
Bagagem River, MG 
Santo Antônio do Bonito River, MG 
Bebedouro River, MG 
Abaeté River, MG 
Santo Inácio River, MG 
MT 
Abaeté River, MG 
Paranaíba River, GO 
Abaeté River, MG 
Abaeté River, MG 
Abaeté River, MG 
Santo Inácio River, MG 
Dourados River, MG 
Preto River, MG 
Preto River, MG 
Bagagem River, MG 
Abaeté River, MG 
Santo Antônio do Bonito River, MG 
São Bento River, MG 
Abaeté River, MG 
Abaeté River, MG 
Abaeté River, MG 
Santo Inácio River, MG 
Abaeté River, MG 
Santo Antônio do Bonito River, MG 
Abaeté River, MG 
Santo Antônio do Bonito River, MG 
Abaeté River, MG 
Bagagem River, MG 
Bagagem River, MG 
Santo Inácio River, MG 
Tesouro, MT 
Bagagem River, MG 
Tejuco River, MG 
Santo Inácio River, MG 
Dourados River, MG 
Chapada Diamantina, BA 

Lenç ́ois, BA 
Lenç ́ois, BA 
Andaraí, BA 
Abaeté River, MG 
BA 
Rosário do Oeste, MT 
Andaraí, BA 

aSources: Moreira (1955), Abreu (1973), Svisero (1995), and Hoover and Karfunkel (2009) 
bCarat weights are rounded to the nearest 0.1 ct 
cAbbreviations: BA = Bahia, GO = Goiás, MG = Minas Gerais, MT = Mato Grosso 
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Figure 5. The Estrada Real, or “royal highway,” was 
the principal 18th century route to transport goods 
from Minas Gerais to the ports of Parati and Rio de 
Janeiro, a distance of several hundred miles, for 
shipment to Europe. 

Diamantina 

Minas Gerais 

Ouro Preto 

Parati Rio de Janeiro 
Atlantic 
Ocean 

 N 
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system in Minas Gerais, known as the Estrada Real 
or “royal highway,” begun in 1697, was built to pro-
mote trade, economic development, and communi-
cation. Minerals, wood, and other natural resources 
were transported along the road from the interior to 
the coast for shipment to Lisbon (figure 5). Manufac-
tured goods from Portugal were also carried inland. 
The road was strictly regulated by the crown to pre-
vent smuggling and unauthorized movement of 
goods. It was also the only official route for traveling 
inland (Cheney, 2005). 

As Brazil’s population grew from European settle-
ment, larger farms were required to grow crops, and 
indigenous tribes were used as a source of slave labor. 
Slaves were also imported from Portugal’s African 
colonies to work the farms. The combination of slave 
labor and the colony’s immense wealth of minerals 
and wood provided Portugal with unique imports for 
the European market (Reid, 2014). 

EARLY REPORTS ON BRAZILIAN DIAMONDS 
Early indications of Brazil’s diamond potential were 
sporadic, but there is evidence that crystals were 
found in Bahia within a century of Columbus’s dis-
covery of the New World. In one of the earliest de-
scriptions, historian Pero de Magalhães Gândavo 
(1576) mentioned the existence of “certain mines of 

white stones such as diamonds.” In another account, 
Gabriel Soares de Sousa (1587) noted that fine, eight-
sided crystals—possibly diamond—had been found 
during the dry winter months along certain rivers. 

English adventurer Anthony Knivet, who was 
captured and later escaped during a raid of Por-
tuguese settlements in southern Brazil led by the 
English privateer Thomas Cavendish, described see-
ing what he believed to be diamond crystals while 
living among the natives in the late 1590s (Lessa de 
Sá, 2015). This would have been another of the earli-
est accounts of Brazilian diamonds, though no details 
were provided and the crystals could have been other 
gems such as quartz. 

In 1695, gold was discovered in the mountainous 
region near Ouro Preto (Southey, 1819), and over the 
following decade thousands of miners flocked from 
the coast to the interior in search of the precious 
metal (Machado and Figueirôa, 2001). Near the vil-
lage of Arraial do Tijuco in the northern part of 
Minas Gerais, unusually bright transparent crystals 
kept showing up in the panned river gravels in the 
early 1700s. In some cases, the miners disregarded 
them. Dos Santos (1868) recalled that men some-
times used these crystals as small markers in card 
games. A similar account says that in 1721 a gold 
miner secured several of these markers, which were 
later recognized as diamonds by someone who had 
traveled in the Golconda region of India (Oakenfull, 
1919; see also Cornejo and Bartorelli, 2010). 

The discovery of Brazilian diamonds is supported 
by the account of the Dutch explorer Jacob Roggeven 
(or Roggewein). As reported in Kerr (1824), 
Roggeven’s three ships anchored off the coast near 
São Paulo for a short time in November 1721 before 
resuming their voyage to the Pacific Ocean. Several 
crewmembers deserted to go to the diamond mining 
area: 

A little time before the arrival of Roggewein, the Por-
tuguese had discovered a diamond mine not far from St 
Sebastian [a coastal village near São Paulo], of which at 
that time they were not in full possession, but were 
meditating an expedition against the Indians, in order 
to become sole masters of so valuable a prize; and with 
this view they invited the Dutch to join them, promis-
ing them a share in the riches in the event of success. 
By these means, nine of our soldiers were tempted to 
desert. I know not the success of this expedition; but it 
is probable that it succeeded, as great quantities of dia-
monds have since been imported from Brazil into Eu-
rope. They are said to be found on the tops of 
mountains among a peculiar red earth containing a 
great deal of gold; and, being washed down by the great 
rains and torrents into the vallies, are there gathered. 
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Figure 6. The village of 
Arraial do Tijuco in 
Minas Gerais became 
famous for Brazil’s first 
alluvial diamond dis-
coveries in the early 
1700s. As the settlement 
grew into a colonial city, 
it became known as 
Diamantina. Photo by 
Robert Weldon/GIA. 
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Eventually, reports of diamonds in Minas Gerais 
began to reach Europe. Accounts from the colonial 
governor came to the attention of both King John V 
and the Catholic Church in Portugal, and the discov-
ery was officially announced in 1729 (Ball, 1929). As 
Lisbon’s economic clout in Europe had waned some-
what, this was welcome news. In Minas Gerais, there 
was a diamond rush in the many rivers and streams 
around Arraial do Tijuco. Portugal moved aggres-
sively to control the area, restricting gold and dia-
mond mining and imposing high taxes. Despite 
efforts by the crown, clandestine mining and dia-
mond smuggling increased. Draper (1950b) noted: 

The diamonds played a prominent part in shaping the 
destiny of Portugal. Wealth derived from its diamonds 
not only helped place that country at the zenith of its 
glory but also contributed, at a later stage, to its release 
from the French occupation by paying part of the in-
demnity exacted by France during the Napoleonic wars 
(1807-1814). 

The occurrence of alluvial diamonds around Ar-
raial do Tijuco was reported in the scientific litera-
ture by de Castro Sarmento (1731). Over time, 
Arraial do Tijuco became the town of Diamantina 
(figure 6), the diamond trading center during Brazil’s 
tenure as the world’s leading exporter. To properly 
dredge, reroute, and mine the rivers around Diaman-
tina required hard manual labor. This need coincided 
with the growth of the sugarcane business in Brazil’s 
northeast, and slaves were imported from modern-
day Angola, Congo, and Mozambique to fill the 

needs of both industries. Much like Ouro Preto, Dia-
mantina grew into a rich and picturesque city in the 
18th and 19th centuries. 

Oakenfull (1919) reported that between 1732 and 
1771, “at least 1,666,500 carats of diamonds were ex-
ported to Europe.” That figure represents an average 
of about 42,000 carats per year. While miniscule by 
today’s standards, it placed Brazil squarely as the 
world’s top diamond producer at the time, eclipsing 
India’s Golconda region. The glut of Brazilian dia-
monds pouring into Europe caused for a time a steep 
decline in prices. Consequently, there were efforts to 
protect the value of the Indian diamonds on the mar-
ket by disparaging the quality of Brazilian diamonds 
(Cassedanne, 1989). Oversupply was put to an end in 
1739 when Portugal stepped in to monopolize the 
Brazilian mines, but by then the Golconda mines had 
stopped producing. An arrangement with financiers 
in Amsterdam ensured a steady supply of Brazilian 
rough for the city’s diamond cutters. And despite Por-
tuguese oversight, smuggled Brazilian diamonds also 
found their way to London, another major center for 
rough diamonds and jewelry production (Hofmeester, 
2013a). For more on the early cutting styles for Brazil-
ian diamonds, see figure 7 and box A. 

During this period, additional alluvial sources 
were discovered. Diamonds were found in the Mato 
Grosso region in 1746, and subsequently in other 
rivers in Minas Gerais. The Jequitinhonha River near 
Diamantina and the surrounding area yielded im-
pressive quantities of alluvial diamonds as well (fig-
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Figure 7. This star 
motif necklace with 
“Old Mine” cut Brazil-
ian diamonds was 
made in 1865. Photo by 
Luisa Oliveira, cour-
tesy of Ajuda National 
Palace. 
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ure 8), including treasure troves in “potholes” or 
traps in the river bedrock. But the primary source of 
diamonds in Minas Gerais—actual diamondiferous 
kimberlites—remains elusive. As Sinkankas (1977) 
noted: 

The original host rocks of the diamond crystals remain 
unknown despite much past speculation, “proof” of 
host rock sources by some authorities, and modern in-
tensive geologic exploration of the regions presently 
yielding diamonds. Brazilian diamonds are found in a 
sort of matrix to be sure, this being a conglomerate of 
well-rounded pebbles cemented together with sand and 
iron oxides. 

In 1733, Portuguese authorities began granting 

royal licenses to individuals to work portions of the 
diamond deposits. Guarded mule trains transported 
the diamonds along the Estrada Real to Parati and 
Rio de Janeiro (“Diamond carriers,” 1842). This li-
censing system eventually broke down, as bands of 
runaway slaves and garimpeiros clandestinely 
worked the areas or stole the recovered diamonds. In 
1772, the government abandoned this system and 
took full control of the workings around Diamantina 
(von Spix and von Martius, 1824). 

The English mineralogist John Mawe is proba-
bly the most celebrated European traveler to 
Brazil’s interior, having been the first foreigner to 
reach the diamond mines. In 1809 he received ap-
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Demand for diamonds and experimentation with cutting 
styles dovetailed with Brazilian diamond discoveries in 
the 1700s. This convergence of marketing and manufac-
turing led to the rapid growth of diamond mining in 
Brazil. As diamonds suddenly became available to a 
larger audience, cutters in Amsterdam and London em-
barked on a new cutting style that became the precursor 
to the modern brilliant cut. 

Demand. Jewelry historian Marcia Pointon (1999) wrote 
that by the late 1600s, diamond adornment was one of 
the “publically recognized criteria for gauging social suc-
cess…” Louis XIV’s thirst for diamonds best illustrated 
this trend among Europe’s wealthy classes: “While also 
influencing concepts of taste, the demand of the King 
himself was hugely significant… in 1669, Louis had pur-
chased an unprecedented 1.5 million livres worth of dia-
monds (about US$21.45 million), including 900,000 
livres worth from gem merchant Jean-Baptiste Tavernier; 
all of course were Indian diamonds” (McCabe, 2008). In 
1691, an inventory of the king’s collection showed it was 
composed almost exclusively of diamonds cut in the 
brilliant style (Tillander, 1995). By 1715, just prior to his 
death, the king displayed a collection of cut diamonds 
worth 12 million livres, or more than US$170 million 
today (DeJean, 2005). 

Global Trade. While diamond rough from India had been 
sporadic by the early 1700s, the new finds in Brazil stim-
ulated the global diamond trading network (Inveness, 
2014). Within the country, the Portuguese crown author-
ized “exploiters,” who oversaw individual miners, to 
work the deposits in Minas Gerais. In turn, these indi-
viduals paid the Portuguese treasury with a tax per miner 
in their employ (Hofmeester, 2013b). The arrangement 
worked well. Diamond supplies increased fivefold in Eu-
rope, followed by a 50% drop in prices (Lenzen, 1970; 
Yogev, 1978). The Brazilian production triggered a re-
structuring of the global diamond supply chain, as lower 
prices only served to compound the demand. More peo-
ple could afford them, thereby stoking a continued ex-
ploration within the country. Furthermore, the 
increasing market stirred a growth in the European dia-
mond cutting industry. 

Cutting Styles. Increased supplies of rough diamonds 
also allowed for experimentation in cutting styles by 
French cutters (figure A-1). The brilliant cut, introduced 
around 1660–1670 in France, was also associated with 
London by the mid-1700s (Tillander, 1995). 

Soon after the Brazilian discoveries, the most promi-
nent cutting styles in Europe were the brilliant and, for 
smaller stones, the rose cut (Jeffries, 1750). Originally the 
“brilliant” cut represented an arrangement of 58 facets, 
typically cut in a cushion or somewhat squarish shape 
following the outline of the most common type of rough, 
the octahedron. The brilliant was also cut in round, oval, 
and pear shapes, as seen in figure A-2. 

The brilliant style of cutting, favored by Louis XIV in 
the late 1600s, was suddenly available to many. The re-

BOX A: THE EVOLUTION OF THE OLD MINE CUT 

Figure A-1. Illustrations of the diamond faceting 
arrangements known in France by the mid-1700s. 
These were compiled by Denis Diderot, chief editor 
from 1745 to 1772 of the 28-volume Encyclopédie, ou 
Dictionnaire Raisonné des Sciences, des Arts et des 
Métiers, one of the principal works of the Enlighten-
ment. This page is taken from his 1771 volume enti-
tled Recuiel de Plances, sur Les Sciences, Les Arts 
Liberauz, et Les Arts Mechaniques (p. 732). 
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proval and funding from the Portuguese crown for methods emerges in his 1812 account, Travels in 
his visit. His descriptions of the diamond region are the Interior of Brazil: 
still some of the most detailed. A vivid portrayal of A shed is erected in the form of a parallelogram…con-
the washing plants and the diamond discovery sisting of upright posts which support a roof thatched 

https://US$21.45


          
         

       
         

           
       
      

         

                                                                                                                              

          
     

          
        

        
       

        
        
        

   
       

        
        

         
        

            
       

          
         

       
        

       
       
       

      
          

            
        
          

         
       

      
        

          
       

  

        

       
       

         

         
         

          

       
      

       
            

          

        
         

          
          

        
   

       
           

         
        

       
       

        
      

       
    

 

       
        

        
          

   

sult was that diamonds cut in this style glittered in the 
candlelit ballrooms of the 1700s. 

Rise of the Mine Cut. India and Brazil were the classic 
sources for high-color diamonds in the 1700s and most 
of the 1800s. In comparing the sources, gem expert 
Edwin Streeter extolled the virtues of Brazilian stones. 
“A fair portion of the South-African stones are diamonds 
of the first-water [i.e, best clarity and colorless], rivalling 
in beauty and purity the finest Brazilian and Indian 
Stones” (Streeter, 1882). 

In 1891, one diamond manufacturer wrote: “Many di-
amond dealers sell African diamonds at an enhanced price 
to the uninitiated public as ‘old mine stones,’ presumably 
referring to diamonds from the ‘old mines’ of Brazil or 
India… Great variations in color and purity of course 
exist, but it is not fair to assume that all the best come 
from Brazil or India” (Stonestreet, 1891). Although India 
is included in this definition, it does not refer to diamonds 
cut in India; rather, it only pertains to Indian diamonds 
fashioned in Europe using the brilliant cutting style. 

Not all of Brazil’s diamonds were “of the first-water,” 
however. Streeter (1882) did make a distinction between 
Brazil’s various sources. “The Diamonds of Brazil are 
known in commerce as (1) Diamantina diamonds, and 
(2) Cincora [sometimes spelled Sincora] diamonds,” he 
wrote. “The latter are of less value than the former, be-
cause they are not of such pure water, nor of so good a 
shape. In Matto-Grosso, the diamonds are small, but of 
purest water, and in their rough state have a peculiar lus-
tre, which is seen in none other than Brazilian dia-
monds” (Streeter, 1882). He also noted that diamonds 
from Bahia were of lesser quality. 

By the early 1900s, the “Old Mine” designation had 
evolved to refer to aspects of the cut as high-color quality 
also became associated with diamonds from the mines 
in South Africa: 

Specifically, Brazil diamonds from the old diggings (prob-
ably the Diamantina area); as generally used, old-cut dia-
monds of good color…. This quality of color was 
long-termed ‘Old Mine,’ from Brazil... Since the opening 
of the African mines, a new name has been given to ma-
terial of this character. A mine called Jagersfontein 
yielded many bluish-tinted diamonds, and it soon became 
customary in trade circles to call everything of that grade 
‘Jagers’ (pronounced Yahgers). (Cattelle, 1903) 

Thus, the appearance of African high-quality dia-
monds began to shift the definition of “Old Mine.” Cat-

telle (1903) wrote,“This is now the trade term for blue 
goods, the name ‘Old Mine’ being confined to the old 
cut stones of that quality [referred to in the early 1900s 
as blue-white] which occasionally drift back into the 
market from private hands” (Cattelle, 1903). More re-
cently, diamond historian Herbert Tillander (1995) indi-
cated that “Old Mine or Old Miner…were introduced 
at the end of the last century to describe the type of cut 
applied to most Brazilian rough.” He later noted that 
this term is a “popular but inaccurate term for the cush-
ion-shaped brilliant, which dates back to the seven-
teenth century.” He pointed out that “Old Mine,” once 
the epitome of cutting style, came to be viewed with 
disdain. It was seen as a less desirable cut, referring sim-
ply to an old style of shape outline (squarish) and cutting 
style, with steeper pavilions and crowns, shorter half 
facets, and large culets. This cut was replaced with a 
more light-efficient shape and style of cutting known as 
the round brilliant. 

Today, nostalgia for historic diamonds and that style 
of cut has shed a kinder light on the so-called Old Mine 
cut. Such gems, when they are found, are often viewed 
as collectors’ items (figure 8). Because Old Mine cuts 
have enjoyed such a storied history, some contemporary 
jewelry designers continue to use them successfully in 
their creative expressions. Out of strong demand for this 
vintage look, several companies now deliberately cut 
Old Mine faceted diamonds, but with thicker girdles 
than in their heyday. 

Figure A-2. The most common outlines for “brilliant 
cut” diamonds, as illustrated in A Treatise on Dia-
monds and Pearls by David Jeffries in 1750. Note that 
all have 58 facets in a similar layout, and the only 
differences are their outlines. 
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with long grass. Down the middle of the area of this thick. On the other side of the area is a flooring of 
shed a current of water is conveyed through a canal [sloped] planks… The flooring is divided into about 
covered with strong planks, on which the cascalhão [a twenty compartments or troughs…by means of planks 
Portuguese term for gravel] is laid two or three feet placed on their edge. The upper ends of these troughs 



        
       

       
       

          
            

        
         

        
          

        
       

         
           

          
           

       
         

     
        

        
      
        

      
        

      
         

    
        

        
       

        
          

          
         

          

     
      

        
         

         
       

       
        

       
      

      

      

      
       

        

       

      
       

         
      

     
        

        
     

        
      

                                                                                                                                     

Figure 8. Crystals such 
as this group from the 
Jequitinhonha River 
were once used as 
markers in card games, 
as they were not recog-
nized as diamonds. 
Photo by Robert Wel-
don/GIA, courtesy of 
Gar Mineração. 
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communicate with the channel, and are so formed that 
water is admitted into them…The negroes enter the 
troughs, each provided with a rake…with which he 
rakes into the trough…[the] cascalhão. The water being 
let in upon it, the cascalhão is spread abroad and con-
tinually raked up to the head of the trough, so as to be 
kept in constant motion. [After the finer sediment is 
removed], the gravel-like matter is raked up to the end 
of the trough, and…then the whole is examined with 
great care for diamonds. When a negro finds one, he im-
mediately stands upright and claps his hands, then ex-
tends them, holding the gem between his fore-finger 
and thumb; an overseer receives it from him, and de-
posits it in a gamella or bowl…In this vessel all the di-
amonds found in the course of the day are placed, and 
at the close of work are taken out and delivered to the 
principal officer, who, after they have been weighed, 
registers the particulars in a book kept for that purpose. 

Mawe’s successful journey prompted other Euro-
pean explorers to follow in his footsteps. His account, 
and the illustrations in his book by noted mineralo-
gist James Sowerby, inspired many European scien-
tists from a variety of disciplines to explore Brazil. 
Swiss botanist Auguste de Saint-Hilaire, who trav-
eled there in 1817, described Diamantina as a “valley 
of diamonds” (de Saint-Hilaire, 1833). He also 
painted a dismal image of the conditions for both the 
garimpeiros and slaves around Diamantina. The 
slaves received little food or rest, and their panning 
and sorting of diamonds was subject to strict punish-
ment. The only reprieve was good luck: 

From this wretched mode of life a fortunate accident 
sometimes frees a slave. When he happens to find a dia-
mond weighing an octavo, or 17 ½ carats… his value is 
ascertained by the administration, the price is paid to his 
owner, he is dressed, and set at liberty. (Mawe, 1812) 

German nobleman Baron Wilhelm Ludwig von 
Eschwege fought alongside the Portuguese during the 
Napoleonic Wars, and for his service he was granted 
access to Minas Gerais as a consultant for the gov-
ernment. In 1811, he settled in Ouro Preto to lend 
his qualifications there as a mining engineer. Having 
traveled throughout Minas Gerais over the course of 
a decade, he was instrumental in not only document-
ing existing techniques used for diamond and gold 
mining, but also offering recommendations for the 
use of more modern procedures (von Eschwege, 
1833). 

Richard Francis Burton, an English explorer, was 
noted for his travel in sub-Saharan Africa in search 
of the origins of the Nile River as well as other ex-
ploits in the 1850s. In 1865, he was given a diplo-
matic post in Brazil by the British government. An 
1867 expedition in the Brazilian highlands took 
him to Diamantina and the São Francisco River. 
His account of reaching the city, and his descrip-
tion of the diamond mining region, are well chron-
icled in his 1869 book, Explorations of the 
Highlands of Brazil. 

When Brazil gained independence in 1822, Por-
tuguese control of diamond mining ceased in Minas 
Gerais. It was replaced with a system of free exploita-
tion except along the Jequitinhonha River Valley, 
which remained under some government control 
until 1845. By the 1880s, production had dropped sig-
nificantly due to several factors—the low grade of the 
alluvial deposits, competition from diamonds from 
South Africa, and Brazil’s abolition of slavery in 1888, 
which meant the loss of cheap labor. 
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1. Ancient Archean or Proterozoic “basement” 
cratons that are covered in many places by ge-
ologically younger sedimentary rocks 

2. Weathered Proterozoic mountain fold belts that 
separate the cratons 

3. Paleozoic sediments that fill topographic basins 
within the cratons 

4. Mafic and/or ultramafic igneous intrusions of 
Mesozoic and Cenozoic age 

DIAMOND OCCURRENCES 
Diamonds occur in several different geologic settings 
across Brazil. They are usually recovered as loose 
crystals along rivers in unconsolidated alluvial or gla-
cial sediments, or they are embedded in conglomer-

Figure 9. A simplified map of the major geological 
regions of Brazil. 

GEOLOGIC SETTING 
Brazil contains a variety of rocks and geotectonic 
structures (see Branner, 1919; de Almeida, 1967; de 
Almeida et al., 1981). The present-day land masses in 
the Southern Hemisphere were assembled as part of 
a large Precambrian supercontinent called Gondwana 
(de Brito-Neves and Cordani, 1991; Cordani et al., 
2003, 2009). Much of the current geological setting of 
Brazil was established in the Pan-African/Brasiliano 
orogenic cycle (approximately 440–1000 Ma). During 
this time, preexisting Archean cratons were brought 
together by plate tectonics and assembled along 
mountain (or orogenic) fold belts representing the 
zones of continental collision. At about 180 Ma, 
Gondwana began to break up into separate pieces, 
with South America and Africa gradually drifting 
apart to create the Atlantic Ocean (Hasui, 2012). 
Since the two continents were connected prior to this 
breakup, corresponding rock types and certain geo-
logical structures occur on either side of the ocean. 
As shown in the simplified map in figure 9, the main 
geological units consist of: 

Figure 10. A map showing the distribution of various 
categories of diamonds found in Brazil. The name of 
the mining area is shown (with the abbreviation of 
the Brazilian state), preceded by its location number 
on the map. 
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SW Santo Inácio River NE 

Alluvial deposits Colluvial deposits 

Covering sediments Diamictite (diamond-bearing?) 

Conglomerate (diamond-bearing) Phyllite 

Kimberlite intrusion Quartzite 

ates or metamorphosed sedimentary rocks. They are 
also found in small amounts in a few known kim-
berlite bodies. Figure 10 shows the locations of the 
major mining areas (both historical and current) for 
the different categories of diamond deposits that will 
be discussed. 

The general geology of Brazil and its important 
mineral resources have been reviewed by Berbert et 
al. (1981), Delgado et al. (1994), and Machado and 
Figueirôa (2001). Further information on the dia-
mond occurrences themselves can be found in Gor-
ceix (1882), Pearson (1909), Cassedanne (1989), and 
Cornejo and Bartorelli (2010). 

Alluvial Diamonds. Alluvial diamonds are recovered 
as loose crystals directly from rivers or streams, or 
from geologically recent unconsolidated sediments 
nearby. These deposits occur throughout Brazil, but 

Figure 11. This diagram il-
lustrates the kinds of sec-
ondary diamond deposits 
found along the Santo Iná-
cio River in Minas Gerais— 
alluvial and colluvial 
deposits along the river 
channel, occasional kim-
berlite pipes (often unrec-
ognized because they are 
deeply weathered and cov-
ered by younger sedi-
ments), and sedimentary 
conglomerates exposed on 
the adjacent hillsides. 

the sources in Minas Gerais and Mato Grosso have 
been the most economically important over the past 
three centuries. 

The recovery of diamonds has involved simple 
methods used by artisanal miners. Loose diamonds 
and other heavy minerals are panned directly from a 
flowing river, or are washed from sediments through 
a series of sieves. The diamond-carrying sediments 
are mixtures of clay, sand, silt, gravel, and angular or 
rounded pebbles; they are often found in horizontal 
bands or layers, with their contents washed down 
from higher terrain. 

The main detrital diamond deposits are called 
cascalhos (river gravels). Besides quartz, the gravels 
may contain heavier pebbles of iron oxide minerals. 
They are geologically classified as eluvial, colluvial, 
or alluvial gravels depending on their topographic lo-
cation and distance from the source. 

Figure 12. At larger alluvial mining operations, such as the Duas Barras mine on the Jequitinhonha River (left), 
sediments are passed through a washing plant (right) where high-pressure water hoses are used to remove larger 
pebbles as well as clays and other lighter materials. Diamonds along with heavy minerals are collected as a con-
centrate. Photos by Robert Weldon/GIA. 
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Figure 13. At the Duas Barras mine, a miner pans the finest-size heavy-mineral concentrate to recover small parti-
cles of gold, the production of which helps offset the cost of diamond recovery. Photos by Robert Weldon/GIA. 
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Figure 11 illustrates several types of diamond de-
posits in relation to the topography. The diamond-
bearing gravels occur as deposits along the bottom or 
banks of rivers, and along paleo-river channels that 
are buried beneath younger rocks. Remnants of the 
buried channels outcrop along riverbanks. The dia-
monds may also occur in sediments exposed on hill-
sides. The garimpeiros use various approaches—past 
discoveries, rumors, intuition, and other means—to 
identify potential mining areas. They often wait for 
the dry season to explore the accessible riverbeds, as 
diamonds can be concentrated in depressions or pot-
holes on the underlying bedrock. In some cases, the 
course of a river is blocked with a dam, or the water 
is diverted using a large sluice, providing access to 
the gravels. Once a potential spot is selected, it may 
be necessary to remove overlying layers of silt, clay, 
or sand to reach the diamond-bearing gravels, which 
tend to lie on or above the solid bedrock. Larger peb-
bles are removed, and the gravels are then washed 
using sieves or pans to pick any diamonds by hand 
(figure 12). The finest-size material is then checked 
for diamonds as well as small particles of gold (figure 
13). 

Larger hydraulic systems have sometimes been 
used to wash diamond-bearing sediments exposed in 
an outcrop. In the late 1800s and early 1900s, diving 
suits were used by some miners to retrieve sediments 
from the river depths. These traditional mining ac-
tivities have been supplemented by mechanized 
methods; for example, gravel may be extracted from 

the river by suction pumps. The pumped water and 
gravel is then passed through a sluice box that re-
moves the lighter material to recover diamonds and 
other heavy minerals (Barbosa, 1991). Large, expen-
sive dredges are less common because the low grade 
of the deposits makes them too costly to exploit with 
this kind of equipment. 

Jequitinhonha River, Minas Gerais. Following the 
discovery of diamonds in alluvial gravels around Dia-
mantina in the early 1700s, exploration took place 
along the Jequitinhonha River as well as other rivers 
and streams in the mountainous Serra do Espinhaço 
(Derby, 1906; Thompson, 1928). Diamonds occur in 
metamorphosed sediments of the Mesoproterozoic-
age Espinhaço Supergroup. As a result of the weath-
ering of these sediments, diamonds are found in the 
rivers and streams and in exposed gravels (Karfunkel 
et al., 1994; Chaves et al., 2001). Mining in this re-
gion has been carried out by garimpeiros and later by 
larger companies, though the peak of activity oc-
curred between about 1740 and 1830. 

The alluvial deposits of the Jequitinhonha River 
have been responsible for most of Brazil’s historic di-
amond production (Chaves and Uhleim, 1991). In 
this region, the alluvium consists of a 10- to 45-
meter-thick layer of gravel capped by a sand-clay 
layer. The diamond content of the gravel is approxi-
mately 0.6 carats per cubic meter of sediment (ct/m3; 
Dupont, 1991). In 1966, Mineração Tejucana SA, a di-
amond mining company based in Diamantina, began 
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using dredges to work the alluvium of this river. The 
company processed 9 million cubic meters of allu-
vium per year to recover 70,000 carats of mostly 
gem-quality diamonds (along with 150 kg of gold) 
over a period of several years (Dupont, 1991). 

Between December 2007 and April 2008, the 
Peçanha mine near Diamantina, owned and operated 
by Recursos Mineração Ltda. (a subsidiary of Brazil 
Minerals Inc.) yielded 4,512 carats of diamonds and 
8.95 kg of gold, with average grades of 0.06 ct and 
0.14 g per cubic meter, respectively (Watkins, 2009). 

Mineraçao Rio Novo is a subsidiary of Andrade 
Gutierrez SA, a private multinational company head-
quartered in Belo Horizonte that has been mining 
along the Jequitinhonha River since 1988. The de-
posit has a diamond content of about 1.1 ct/m3 and 
an average production of 25,000 carats per year 
(Chaves and Uhlein, 1991; Watkins, 2009). Mining 
involves removing the overlying sediments and using 
a bucket dredger to excavate the mineralized gravel. 
Diamonds are recovered from the coarser concen-
trate in a vibrational circular sieve, while gold is re-
trieved from the finer concentrate. 

Another important project in the Diamantina re-
gion is run by Mineraçao Duas Barras, a subsidiary 
of Brazil Minerals Inc. Data released by the company 
showed a yield in 2008 of 32,008 carats, with an av-
erage value of US$145 per carat (Watkins, 2009). Ge-
ological studies of this deposit gave an indicated 
resource of approximately 1,639,000 m3 of diamon-
diferous gravel with an average grade of 0.16 ct/m3. 
A weekly output of nearly 0.5 kg of gold provides a 
source of revenue to support mining operations. 

Poxoréu, Mato Grosso. Poxoréu is located on the 
northwestern edge of the Paraná Basin. Diamonds 
were discovered in the Coité River in the 1930s, 
causing an influx of prospectors. The alluvial de-
posits are distributed along the Coité, São João, Pox-
oréu, Alcantilados, Pomba, and Jácomo rivers. 

Until the mid-1970s, mining was carried out 
using only picks, sieves, and panning. St. Felix Ltda. 
subsequently conducted studies in the Coité River 
Valley to characterize the diamond reserves—38.6 
million cubic meters of gravels were processed, of 
which about 42% contained diamonds. The average 
diamond content was 0.05 ct/m3, with an estimated 
recoverable reserve of 662,000 carats, 27% of it gem-
quality (Souza, 1991). According to this reference, 
there were about 2,500 miners and 150 dredges in the 
region in the 1980s. 

Approximately 70% of the diamond crystals from 
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Figure 14. The Alto Paranaíba region of western 
Minas Gerais has produced large diamonds along 
river systems near the towns of Coromandel and Ro-
maria. The symbols indicate where individual large 
diamonds were found; the value shown next to each 
symbol represents their carat weight. The site where 
the famous Star of the South diamond was recovered 
in 1853 along the Bagagem River is indicated in the 
lower left corner. 

Poxoréu and Chapada dos Guimarães, both located 
near the state capital of Cuiabá, display a dodecahe-
dral habit, while the rest display octahedral and 
mixed habits (Zolinger et al., 2002). All of the dia-
monds are recovered from sedimentary rocks of the 
Upper Cretaceous-age Bauru formation (Souza, 1991). 
Similarly, diamonds mined elsewhere in southeast-
ern Mato Grosso, around the cities of Tesouro, 
Guiratinga, Alto Garças, Barra do Garças, and Batovi, 
are related to conglomerates of the same formation 
(Weska, 1996). 

Coromandel, Minas Gerais. The mines around Coro-
mandel began operating in the late 18th century (Des 
Genettes, 1859). The town was probably named by 
Portuguese traders for the Coromandel region of 
India, an important diamond source since antiquity 
(Legrand, 1980). Also known as the Alto Paranaíba 
province or the Triângulo Mineiro, this area is the 
second most important source of diamonds in Minas 
Gerais, serving as the center of the local diamond 
trade (figure 14; Leonardos, 1956; Kaminsky et al., 
2001; Karfunkel et al., 2014). 

The town itself is located on the eroded rocks of 
the Brasilia fold belt in western Minas Gerais. The 
mines occur in alluvial deposits of Cenozoic age, 
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Figure 15. The Bagagem River, shown near the town 
of Romaria, has yielded numerous large diamonds 
over the past two centuries, including the Star of the 
South. Photo by Robert Weldon/GIA. 

mainly along rivers that cut through the recent sed-
iments as well as metamorphic rocks of the crys-
talline basement. 

The main diamond-mining areas are situated 
along the Paranaíba, Santo Inácio, Dourahinho, Santo 
Antônio do Bonito, Santo Antônio das Minas Ver-
melhas, and Bagagem rivers, and to a lesser extent 
the Preto and Dourados rivers. In the Paranaíba 
River, the largest waterway in the region, most min-
ing is done by means of rafts anchored at various 
points along the riverbed. Heavy mineral concen-
trates from all of these rivers and streams contain tra-
ditional kimberlite indicators: pyrope garnet and 
magnesian ilmenite in similar proportions, followed 
by zircon and chromite. 

The Coromandel region is famous for its periodic 
discoveries of large rough diamonds (table 1). The 
best-known examples are the 726.6 ct Presidente Var-
gas and the 261.38 ct Star of the South (Hussak, 1894; 
Reis, 1959; Smith and Bosshart, 2002; Balfour, 2011; 
also see Abreu, 1973; Svisero, 1995). The Presidente 
Vargas was found in 1938 along the Santo Antônio 
do Bonito River. The Star of the South was discov-
ered in 1853 in the Bagagem River, near a village then 
known by the same name (Dufrenoy, 1855). The area 
continues to occasionally yield large diamonds, at-
testing to the great economic potential of these de-
posits (figure 15). 

Colored diamonds finds are not rare in Brazil, and 
they are often not officially registered. Still, there are 
some notable examples. In 1998, a 7.0 ct pink dia-
mond found in the Vargem mining area near Coro-
mandel was purchased by a diamond dealer for 

US$650,000. The Giacampos Red, a 5.25 ct crystal 
found in 2005 in the Santo Inácio River, yielded a 
1.57 ct faceted oval. In May 1993, a 602 ct brown di-
amond discovered in the Santo Antonio do Bonito 
River (Haralyi et al., 1994) became the second-largest 
recorded Brazilian gem diamond (surpassed only by 
the colorless Presidente Vargas). In the fall of 2014, 
at a site along the Dourahinho River, the mine own-
ers found a flattened 138.6 ct pink crystal, which 
they were able to sell almost immediately. 

In the Coromandel region, large diamonds have 
also been recovered from the Abaeté, São Bento, Bor-
rachudo, and Indaiá rivers, all occurring in the São 
Francisco River Basin (figure 16). They are also recov-
ered in the alluvium eroded from Cretaceous con-
glomerates of the Capacete formation (Read et al., 
2004). Examples of large diamonds include the 27.09 
ct vivid pink Queen Giacampos and the 13.90 ct 
Moussaieff Red, both found in the Abaeté River (King 
and Shigley, 2003). Other discoveries include the 0.59 

Figure 16. This map shows the Abaeté and nearby 
river systems in Minas Gerais that have produced 
large diamonds for many years. Again, the value 
shown next to each symbol represents the carat 
weight of the rough crystal found at the location. Dis-
coveries of colored diamonds are indicated by colored 
symbols. The rivers shown on the map, some of 
which flow into the Tres Marias reservoir, are all lo-
cated within the southern portion of the São Fran-
cisco River basin. 
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ct Rob Red, from the São Bento River, and two rough 
stones of 41.44 and 58.2 carats from the Abaeté River 
(see references listed in table 1). 

The remarkable Bragança diamond—either 1,680 
ct (Mawe, 1812) or 1,730 ct (Ferry, in Reis, 1959), de-
pending on the source—was found in 1797 in the 
Abaeté region. For many years, the Bragança be-
longed to the Portuguese crown jewels (Balfour, 
2011). Because of its large size and pale appearance, 
it was once considered a topaz by some historians 
and traders (Reis, 1959; Balfour, 2011). More recently, 
Galopim de Carvalho (2006) discussed the possibility 
that it was a pale aquamarine. Yet this region’s geol-
ogy is not favorable to the occurrence of either topaz 
or aquamarine, and it is more likely that the Bra-
gança was indeed a diamond. Its current whereabouts 
are unknown. 

The origin of these large diamonds continues to 
elude both researchers and mining companies. The 
geological literature reflects two opposing views. 
One theory holds that diamonds of all sizes, weath-
ered from kimberlite pipes, were recycled into the al-
luvium from the conglomerates of the Capacete 
formation and distributed throughout the Coroman-
del region (Svisero et al., 1981; Sgarbi and Chaves, 
2005). Based on field evidence that seems incompat-
ible with a kimberlite “pipe” origin, the other theory 
proposes that the diamonds were transported west-
ward into the region from the São Francisco craton 
by glacial events in the Neoproterozoic and Paleozoic 
periods (Tompkins and Gonzaga, 1987; Gonzaga and 
Tompkins, 1991). This alternate view has been diffi-
cult for some to accept because there is little under-
standing of the transport, concentration, and 
dispersion mechanisms of diamonds in glacial sys-
tems in South America (Gonzaga et al., 1994). 

Juína, Mato Grosso. The Juína diamond region lies in 
the southern part of the Amazonian craton and in the 
northwest of Mato Grosso. Alluvial diamond deposits 
are located in the basins of the Juína Mirim, Vinte e 
Um de Abril, and Cinta Larga rivers, all situated 
southwest of the city of Juína. The alluvium comes 
from erosion of the crystalline basement rocks and 
from overlying sediments of the Parecis basin, located 
on the southeastern edge of the Amazonian craton 
(Tassinari and Macambira, 1999). The Parecis basin, 
encompassing an area of 500,000 km2, contains sedi-
ments about 6,000 m deep. The Pimenta Bueno and 
Paranatinga regions in the neighboring state of 
Rondônia also contain diamond-bearing alluvium. 

During the 1980s, the Juína region was the coun-

try’s largest producer of industrial diamonds. At its 
peak, some 30,000 miners produced around 400,000 
carats per month (Costa, 2013). Examination of 2,200 
crystals by one of the authors (DPS) in 1985 revealed 
that 90% were of industrial quality, gray to dark 
brown in appearance. Most were malformed or cor-
roded crystals and crystal fragments. 

Late in the decade, large variations were recognized 
in the abundance of alluvial diamonds in the area. The 
Cinta Larga River basin and its tributaries—the São 
Luiz, Porcão, Samanbaia, Mutum, and Central rivers, 
as well as the Sorriso and Duas Barras streams—all 
contained large amounts of alluvial diamonds (up to 
6–7 ct/m3). In the Juína Mirim River basin, however, 
there were much lower amounts (0.6–0.8 ct/m3). Be-
sides the high yield of industrial diamonds, the allu-
vial deposits were also noteworthy for their large 
diamonds, similar to Coromandel and Abaeté in west-
ern Minas Gerais. Haralyi (1991) reported finding eight 
crystals between 49.5 and 232 ct, along with six in-
dustrial diamonds between 52 and 263 ct. According 
to Costa (2013), in September 1992 a garimpeiro found 
a 413 ct diamond in the village of Poção. Le Noan 
(2008) mentioned the discovery of a 452 ct “megadia-
mond” in alluvial deposits of the São Luiz River. Al-
though sporadic, these finds indicate that the area 
around Juína also has potential for large diamonds. 
Watkins (2009) reported that Juína remains the coun-
try’s leading producer of industrial diamonds. In the 
last decade, the estimated output has been on the 
order of five million carats. 

Other Sources. Diamonds were discovered in the 
state of Roraima in the early 20th century in the Mau 
River region and later near Vila do Tepequém (located 
in the Serra do Tepequém). The deposits occur in sed-
iments that originated from conglomerates of the 
Neoproterozoic Tepequém formation. Present-day al-
luvial placers occur where the diamondiferous gravel 
ranges up to 0.80 m thick, and where indicator min-
erals are present. In some locations, gold is also re-
covered (Grazziotin and Andrade, 2011). 

In the state of Piauí, diamonds mainly occur near 
the city of Gilbués in alluvial deposits along the Ri-
achão stream, and in colluvium near the towns of 
Gioninha, Bom Jardim, Compra Fiado, and Bo-
queirão. At these locations, the diamonds are usually 
small but of good quality, sometimes reaching values 
of US$100 per carat or more (Watkins, 2009). 

Sublithospheric Diamonds. Juína drew the attention 
of geoscientists with the discovery of so-called su-
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Figure 17. A section of the 
diamond-bearing sedi-
ments left by past mining 
operations at the aban-
doned Romaria mine in 
Minas Gerais. The dia-
mondiferous conglomer-
ates lie beneath the lower 
portion of the reddish 
brown sediments along 
the center of the photo; 
they are covered by about 
10 meters of brown sedi-
ments. These conglomer-
ates extend across a large 
area of the countryside 
near the town of Romaria. 
Photo by Robert Wel-
don/GIA. 
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perdeep diamonds in the São Luiz River area in the 
early 1990s (Wilding et al., 1991; Stachel et al., 2005; 
Harte, 2010; Kaminsky, 2012). They are believed to 
have formed at 400 to 800 km, considerably deeper 
than most diamonds that formed in the continental 
lithosphere at approximately 140 to 200 km (Thom-
son et al., 2014). These “sublithospheric” diamonds 
are characterized by unusual syngenetic mineral in-
clusions indicating greater formation depth (such as 
majorite, periclase-wustite, wollastonite, diopside, 
moissanite, tetragonal garnet, and perovskite). They 
are mainly low-nitrogen type IIa diamonds. More re-
cently, similar mineral inclusions have been found in 
samples from the Collier 4 kimberlite in southwest 
Juína (Bulanova et al., 2010). 

Diamonds in Conglomerates. In several locations, 
sedimentary conglomerates are the host rocks for di-
amonds. Diamonds are seldom recovered directly 
from conglomerates, since most mines are developed 
in unconsolidated sediments. The classic example of 
a diamond-bearing conglomerate is the Romaria 
mine (figure 17), located in western Minas Gerais 
about 500 km from Belo Horizonte. 

According to Des Genettes (1859), diamonds were 
first discovered in the Bagagem River in 1722 by the 
explorer João Leite da Silva Hortis. Large-scale explo-
ration in the Romaria region began in the second half 
of the 19th century (Hussak, 1894). In the early 20th 
century, this mine was visited by many foreigners 
(Porcheron, 1903; Draper, 1911). It was subsequently 
controlled by various companies, the last of which 
was Extratífera de Diamantes do Brazil (EXDIBRA), 

which operated it from 1969 until 1983, when the 
mine was closed for financial reasons. 

The Romaria mine, located near the town of the 
same name, was excavated using tractors to remove 
the overlying sediment layer. Trucks transported the 
ore for washing at a plant that processed up to 600 
m3 of ore per day, with the final separation of the di-
amonds performed manually (Svisero et al., 1981). 
The mine, located in the northeastern edge of the 
Paraná basin, covers an area of approximately 1.2 
km2. On the property, the Uberaba formation con-
sists of a sequence of conglomerates, sandstones, and 
mudstones; at the base of this formation are dia-
mond-bearing conglomerates approximately six me-
ters thick (Suguio et al., 1979; Coelho, 2010; see 
figure 17). The concentrates obtained by washing the 
conglomerates contain indicator minerals. Chemical 
analysis revealed that the garnet and ilmenite are of 
a kimberlitic origin (Svisero, 1979; Svisero and 
Meyer, 1981; Coelho, 2010). In 1981, during the final 
phase of the EXDIBRA operation, one of the authors 
(DPS) examined a parcel of 450 carats of diamonds 
comprising 5,250 stones of various size, shape, and 
color. The crystals were predominantly rhombo-
dodecahedral in shape; most were colorless, and 70% 
were of gem quality (Svisero et al., 1981). 

During this period, drill core samples were taken 
to determine the extent of the mineralized conglom-
erates (Feitosa and Svisero, 1984). The results re-
vealed the presence of small “basins” formed by 
depressions in both the sandstone and the underlying 
mica schist. These paleostructures on the crystalline 
basement were filled by mud flows, giving rise to di-



     
      
         

      

     
        

     
        

        
        
   

         
         

        
        

        
       

        
       

       
       

    
      

      
       

         
      
      
       

         
        

       
        

       
     

      
     

    
        

        
        
        

       
        

  
      

       
      

       
      

       
       

       
       

       
      

     
       

    

                                                                                                                                     

                    
              

                  
             

Figure 18. The town of Lençois in the Chapada Diamantina region of Bahia has long been an important source of di-
amonds and carbonado. Garimpeiros found diamonds in conglomerates (left) or in the bottoms of water-worn pot-
holes formed in the river bed. The conglomerate specimen on the right, called the “Madonna” because of its shape, 
contains a small diamond. Photos by Robert Weldon/GIA; conglomerate sample courtesy of Gar Mineração. 
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amond-rich layers within the conglomerate. Samples 
also revealed that the diamond-bearing layers meas-
ured up to 9.6 m thick, while the average diamond 
content ranged from 0.33 to 0.69 ct/m3. 

Diamonds in Glacial Deposits. Most researchers now 
accept that diamonds in the Tibagi region of Paraná 
come from sedimentary glacial deposits (Oppenheim, 
1936; Maack, 1968; Liccardo et al., 2012). Tibagi is 
one of the country’s oldest centers of diamond min-
ing, having been discovered in 1754 by gold prospec-
tors (Leonardos, 1959). 

The mines of the Tibagi River basin and the adja-
cent areas have been worked since the latter half of 
the 18th century (Derby, 1878). Diamonds occur in the 
riverbeds in both old and recent alluvium and collu-
vium. The deposits are distributed in small groups in 
the southeastern border of the Paraná basin (Per-
doncini et al., 2010), and there have been alternating 
periods of intense mining activity and neglect. The 
Tibagi deposits were especially active in the first 
decades of the 1900s, when Oppenheim (1936) noted 
60 alluvial occurrences in production. 

In the 1980s, Paraná Minerals (MINEROPAR) and 
the Companhia de Pesquisa de Recursos Minerais 
(CPRM) conducted fieldwork to assess the deposits in 
the Tibagi region. They found that the gravels had an 
average grade of 0.62 ct/m3 (Watkins, 2009). Currently, 
Jezzini Minerals and Tibagiana Mineração are using 
ferries to dredge and concentrate the alluvial sedi-

ments in the riverbed. The average value of the dia-
mond mined by these companies is US$150 per carat. 

This region is characterized by small crystals (0.1– 
0.3 ct), and historically there have not been discov-
eries of large diamonds there (Reis, 1959). Sampling 
of heavy-mineral concentrates from the Tibagi, 
Laranjinha, Cinzas, Itararé, and Verde river valleys 
revealed no traditional kimberlite indicator minerals 
(Chieregati and Svisero, 1990). 

In 1985, a diversion of the river channel allowed 
mining of the sediments in the Tibagi riverbed. This 
afforded one of the authors (DPS) the opportunity to 
examine a group of 2,210 diamonds (about 90% of 
them gem quality). The crystals were generally well 
formed and euhedral, with a small number of cleav-
age fragments. 

Existing field evidence of glacial striations on 
local rocks, and the absence of kimberlite indicator 
minerals, indicates that diamonds in this region 
were dispersed as the result of glacial transport 
(Maack, 1968; Chieregati, 1989; Chieregati and Svis-
ero, 1990; Liccardo et al., 2012). The diamonds’ 
small size, euhedral shape, and overall high quality 
all suggest that these deposits were subjected to 
transport processes that favored the retention of the 
better crystals. In addition, studies have shown that 
the region contains diamonds with mineral inclu-
sions characteristic of a peridotitic paragenesis, 
pointing to a kimberlitic initial source (Meyer and 
Svisero, 1975). Paleogeographic reconstructions (dos 



J 
( 

• 
•• : 

--------,_ ' -~ ! 
, __ _,--,, __ -?.__ \ ( 

. ( ~ 
· 1 

. ' , .. -:----'--- ......... 
\\ .... 

' , 
'\ ,)1r--==- --

r/ _□ ____ I 1 

M
P

ha River

Santos et al., 1996) indicate that the original centers 
where glacial flow took place were located in south-
ern Africa. 

Diamonds in Metasedimentary Rocks. Diamonds 
from metasedimentary deposits occur mainly around 
the town of Diamantina in Minas Gerais and in the 
larger region known as Chapada Diamantina in Bahia 
(figure 18). Both areas are located along the Serra do 
Espinhaço, a mountain range extending approxi-
mately 1,100 km from the center of Minas Gerais 
north into Bahia (figure 19). Minor deposits are lo-
cated at Grão Mogol and Serra do Cabral. 

Diamantina. This town is located near the Jequitin-
honha River in Minas Gerais. Diamonds occur in 
metaconglomerates and metabreccias of the Sopa-
Brumadinho formation (Mesoproterozoic-age Espin-
haço Supergroup; see Chaves and Uhlein, 1991) and 
in alluvial placers. The primary sources of these dia-
monds still have not been found. 

The diamond-bearing metaconglomerates were 
deposited in plains and alluvial fans, while the 
metabreccias were deposited by debris flows, possi-
bly in flat tidal environments (Chaves and Uhlein, 
1991). In the Diamantina district, the most impor-
tant diamond fields are located near São João da Cha-
pada, Sopa, Guinda, Extração, and Datas (Chaves, 
1997; Haralyi et al., 1991). 

The Sopa metaconglomerates, which are about 12 
to 15 m thick, have diamond concentrations ranging 
from 0.04 to 0.076 ct/m3. Most of the heavy minerals 
in these sediments are derived from the crystalline 
basement rocks. Noteworthy is the absence of the 
traditional kimberlite indicator minerals that are 
common in the Coromandel region (Chaves, 1997; 
Svisero et al., 2005). Diamonds from this district are 
generally small: 90% weigh less than 2 ct, with only 
1% above 8 ct. The typical size range is from 0.55 to 
0.85 ct (Chaves and Uhlein, 1991). 

Large “megadiamond” crystals, such as those re-
covered near Coromandel and the Abaeté River, have 
apparently been found in the Diamantina district 
(Barbosa, 1991). While there are references to stones 
as large as 140 ct (Renger, 2005), these discoveries oc-
curred during the 18th century, when record keeping 
was inadequate or nonexistent. In recent decades, 
crystals above 10 carats have occasionally been found 
(Chaves, 1997; Renger, 2005). 

Most of the diamond crystals from the area are 
colorless; some exhibit a green or brown surface col-
oration. The predominant crystal morphology is a 
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Figure 19. A simplified map of the São Francisco cra-
ton, showing the areas covered by sediments of the 
geological formation called the Espinhaço Super-
group. The locations of several diamond districts are 
also shown, including Diamantina, Grão Mogol, and 
Serra do Cabral in Minas Gerais, and the Chapada 
Diamantina region (Lençóis, Palmeiras, Andaraí, Mu-
cugê and Morro do Chapéu) in Bahia. 

dodecahedral habit followed by other shapes, and the 
majority is of gem quality (Chaves, 1997). 

Chapada Diamantina. Bahia was Brazil’s largest dia-
mond producer in the second half of the 19th century. 
The most important areas are in Chapada Diaman-
tina in the eastern portion of the state, including the 
towns of Lençóis, Palmeiras, Andaraí, Mucugê, 
Utinga, and Morro do Chapéu. Around 1821, dia-
monds were discovered by German explorers Johann 
Baptist von Spix and Carl Friedrich Phillipp von Mar-
tius in the Sincorá Mountains of the Mucugê River 
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Figure 20. The polycrystalline form of diamond 
known as carbonado was first found in Bahia in 
about 1841. During the late 19th century, this very 
hard material was of great economic importance for 
industrial use. Shown here is a privately held collec-
tion of samples in the town of Lençois. Photo by 
Robert Weldon/GIA. 
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region (Abreu, 1973). The explorers had previously 
visited the deposits of the Diamantina district; based 
on geological similarities, they searched for and dis-
covered diamonds in Bahia. Mining began in the Mu-
cugê River and then spread throughout the 
headwaters of the Upper Paraguaçu River. Around 
1842, discovery of the Mucugê River placers caused a 
rush of about 30,000 miners into the region (Leonar-
dos, 1937; Abreu, 1973). The secondary sources of 
these diamonds are the metaconglomerates of the 
Tombador formation (Chapada Diamantina Group, 
part of the Mesoproterozoic-age Espinhaço Super-
group). 

In general, these diamonds have dodecahedral 
habits, or curved forms intermediate between octa-
hedral and dodecahedral. Colorless crystals are the 
most common, followed by browns and grays. As in 
Minas Gerais, there are no kimberlite indicator min-
erals. The primary source of diamonds from the Serra 
do Espinhaço remains unknown. 

Diamond production in Chapada Diamantina 
peaked between 1850 and 1860, reaching 70,000 
carats per year, followed by alternating phases of ac-
tivity and decline. In 1929, mechanized mining 
equipment was installed on the Paraguaçu River. 
After two years of operation, a yield of 2,008 carats 
of diamond and 4,109 carats of carbonado was 

recorded. The diamond content at this location was 
1 ct per 28 m3 of washed gravel; the carbonado con-
tent was 1 ct per 14 m3 (see Abreu, 1973). 

Carbonado. Around 1841, miners in Chapada Dia-
mantina discovered that some dark grains in the 
heavy mineral concentrates had the same hardness 
as conventional diamonds. They had discovered a 
new type of “diamond” with completely different 
physical properties, which they called carbonado 
(Rivot, 1848; Leonardos, 1937; Herold, 2013; see fig-
ure 20). Derby and Branner (1905) and Branner (1909) 
described the washings in Bahia where carbonado 
and diamond are found. 

Carbonado is a polycrystalline aggregate—opaque, 
solid but porous—consisting of a mixture of dia-
mond, graphite, and amorphous carbon (Haggerty, 
2014). Compared with monocrystalline diamonds, 
which have perfect cleavage and a density of 3.51 
g/cm3, carbonados are free of cleavage and have 
slightly lower densities (ranging from 3.0 to 3.4 
g/cm3). They can display a glass film, or patina, that 
is never observed on diamond crystals (Haggerty, 
2014). Besides having the same hardness of conven-
tional diamond, carbonado has great toughness, and 
its resistance to impact made it an excellent material 
for industrial use by the late 1800s (Herold, 2013). 

Carbonados are generally about 1 cm in size but 
occasionally weigh tens or even hundreds of carats. 
Decades ago, several “megacarbonados” emerged 
from the mines of Chapada Diamantina. The greatest 
was the Sérgio—at 3,167 carats, the largest diamond 
ever found in nature—discovered at Brejo da Lama 
near Lençóis in 1905. Another example is the 2,000 
ct Casco de Burro, found in Lençóis a year later 
(Leonardos, 1937). 

Although Chapada Diamantina is the traditional 
source of carbonado, this material is also mined in 
Minas Gerais, Mato Grosso, Goiás, Paraná, and Ro-
raima (Reis, 1959; Chaves, 1997). Some famous car-
bonados are the Pontesinha (267.53 ct) from West 
Rosário, Mato Grosso (Reis, 1959), and an 827.5 ct 
specimen found in the Abaeté River in 1934 (Leonar-
dos, 1937). In each of these localities, carbonados 
occur in alluvial deposits associated with normal 
crystalline diamond (Chaves, 1997). 

The production and trade of carbonados in Cha-
pada Diamantina peaked in the second half of the 
19th century. At the time France maintained a con-
sulate in Lençóis to facilitate the purchase and export 
of this material to Europe (Abreu, 1973; Herold, 
2013). Production went into decline after 1929, when 
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the price fell by nearly 97% due to increased avail-
ability of industrial diamonds from African countries 
(Reis, 1959). Prospecting dwindled before officially 
ending on September 17, 1985, with the establish-
ment of Chapada Diamantina National Park (An-
drade, 1999). 

The origin of carbonados remains controversial. 
Typical monocrystalline diamond is related to three 
distinct geological phenomena: (1) transport from 
the earth’s deep interior by explosive volcanism (vol-
canic diamonds), (2) continental collision followed 
by subduction and exhumation (metamorphic dia-
monds), and (3) meteoritic impact (impact dia-
monds). Recent evidence indicates that carbonado 
does not fall into any of these categories. Haggerty 
(2014) suggested an extraterrestrial origin, in which 
the carbonados formed in a white dwarf star, a car-
bon-rich exoplanet, or a supernovae explosion dur-
ing a cosmic bombardment between 4.1 and 3.8 
billion years ago. 

Kimberlite. The systematic exploration of Brazil’s 
primary kimberlite sources only began in the late 
1960s. Figure 21 presents a country map showing the 
locations of known kimberlite pipes. Karfunkel et al. 
(1994) cited several reasons for this lack of detailed 
exploration, including the wide areas over which al-
luvial diamonds are found, the historical control over 
these areas by garimpeiros who often prevented ex-
ploration, the intense tropical weathering and ero-
sion that removed the upper sections of kimberlite 
pipes, and (until recently) the absence of published 
information from mining companies searching for 
kimberlite bodies. 

The Redondão kimberlite was the first such body 
found, during geological mapping in the southern 
Parnaíba Basin in the 1960s. This pipe is located 
southeast of the city of Santa Filomena in Piauí state. 
It has a circular shape, with a diameter of 1,000 m 
and a negative relief of about 70 m in relation to the 
surrounding rocks. 

Several mining companies have undertaken 
prospecting for kimberlites in Brazil, especially 
Pesquisa e Exploração de Minérios S/A (SOPEMI), a 
De Beers subsidiary that has operated for more than 
three decades. After finishing its exploration activi-
ties, this company transferred its database on 1,212 
kimberlites to the state-owned CPRM. About 700 of 
these kimberlites occur in the Alto Paranaíba region 
in western Minas Gerais and southeastern Goiás. 

The kimberlites of the Alto Paranaíba province, 
located southwest of the São Francisco craton, were 
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Figure 21. The distribution of kimberlites in the cra-
tonic areas of Brazil. According to Companhia de 
Pesquisa de Recursos Minerais (2004), there are 1,212 
known kimberlite bodies distributed throughout the 
country, most of them concentrated in the Alto 
Paranaíba region of Minas Gerais. 

mostly intruded into rocks of the Brasília fold belt. 
The Vargem 1 kimberlite, in the floodplain of the 
Vargem Fazenda near Coromandel, was the first body 
found in the region (Meyer et al., 1991). It is 700 m 
in diameter and consists of serpentinized kimberlitic 
rocks that intrude the Vazante phyllite formation 
(figure 22). The pipe contains abundant pyrope gar-
net, magnesian ilmenite, diopside, and chromite, as 
well as some zircon. The diamond potential of this 
body is still being investigated. 

Other kimberlite bodies in the Coromandel region 
are Três Ranchos 4 (Fazenda Alagoinha), Limeira, and 
Indaiá. These consist of hypabyssal kimberlite rock 
facies with isotopic characteristics intermediate be-
tween Group 1 and Group 2 kimberlites (Bizzi et al., 
1993; Melluso et al., 2008; Guarino et al., 2013). 

Três Ranchos 4 was the first kimberlite in the 
area known to contain diamonds (Gonzaga and 
Tompkins, 1991), though not in sufficient quantity 
for commercial exploitation. Another well-known 
kimberlite is Abel Regis, a mineralized intrusion in 
the Serra da Mata da Corda (Cookenboo, 2005). This 
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Figure 22. An exposed portion of the Vargem 1 kimberlite seen on the banks of the Santo Inácio River near 
Coromandel. The kimberlite pipe, which has decomposed and altered to serpentine, giving it a brownish green 
appearance, is only exposed by removing several meters of overlying sediments. Material removed from the 
weathered kimberlite is panned to collect the heavy mineral concentrate. When the pan is turned over, the 
concentrate is seen as grains of red pyrope garnet and black ilmenite. The concentrate is then checked for dia-
monds. Photos by Robert Weldon/GIA. 
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pipe is located 20 km northwest of Coromandel 
(again, see figure 14), and it is intruded into the Neo-
proterozoic-age Bambuí Group (CPRM, 2013). It has 
an elliptical shape and an area of approximately 1 
km2. Serpentinization of the kimberlite yielded a 
green saprolite clay containing fragments of pyrope, 
magnesian ilmenite, and diopside. Most of the gar-
nets from this kimberlite, and from several others of 
the Upper Paranaíba region, are lherzolitic in nature 
(G9). They are followed by eclogitic garnets (G4 and 
G5); G10 garnets are either rare or absent (Cooken-
boo, 2005; Svisero et al., 2005). These G-numbers 
represent a statistical classification of garnets from 
kimberlites and associated xenoliths, developed by 
Dawson and Stephens (1975), that is used in diamond 
exploration. According to local miners, diamonds up 
to 20 carats have been found in ravines in the area of 
the intrusion. 

Other mineralized kimberlite pipes include Tu-
cano, located west of Carmo do Paranaíba (Cooken-
boo, 2005), and the Romaria kimberlite located 
northeast of the Romaria mine (F.M. Coelho, pers. 
comm., 2008). Another important diamond-bearing 
kimberlite is the Canastra 1, located in the headwa-
ters of the São Francisco River near São José do Bar-
reiro in the Serra da Canastra region (Cookenboo, 
2005). It intrudes quartzites of the Canastra Group 
(Barbosa et al., 1970) that are part of the Brasília fold 
belt of Mesoproterozoic age (Chaves et al., 2008). 
Canastra 1, dated at 120 million years, comprises two 
subcircular bodies oriented along the regional north-
west-southeast trend of the Canastra Group metased-
iments. Trial mining conducted in 2007 indicated the 
presence of 16 carats of diamond per 100 tons of rock 
(Chaves et al., 2008). Eighty percent of the recovered 
diamonds were gem quality; the crystals were octa-



        
      

       
      
          

          
        
 

    
       

         
         

     
        
     
      

        
        

   
      

        
       

      
         

       
        

     
        

        
     

          
      

         
      
         

      
         

       
       

       
          

  
      

          
       

      
       

         
       
       
       

        

     
       
       
      

      
         

        
        

      
    

       
        

     
        

           
         

      
       

         
        

         
        

        
         

      
      

       
       

    

       
        

         
     

      
         
         

       
       

      
     

      
         

     
      

       
        

        
       

      
    

                                                                                                                              

hedral in shape and colorless to faint yellow. These 
characteristics make the diamonds from this area 
some of Brazil’s most valued. Other mineralized bod-
ies include the Maravilhas kimberlite located near 
the city of the same name, and the Cana Verde pipe 
located north of the city of Luz, both in the southern 
portion of the São Francisco craton (O. Barbosa, pers. 
comm., 1978). 

Several diamond-bearing kimberlites occur in 
Juína, where they intrude into the Rio Negro–Juruena 
mobile belt (1.55 to 1.8 Ga). Among others, the Col-
lier 4 kimberlite has an average grade of 0.62 ct/m3. 
Mining companies have recovered 6,000 diamonds 
from this pipe, including a 17.08 ct stone (Costa, 
2013). The pipe contains sublithospheric diamonds, 
which have mineral inclusions and other features 
that suggest they formed at great depth (Bulanova et 
al., 2010). Another pipe, Juína 5, also contains sub-
lithospheric diamonds—mainly contact-twinned and 
octahedral crystals—that appear corroded and are cov-
ered with a graphite film (Thomson et al., 2014). 

Rondônia has 62 kimberlites distributed in the Pi-
menta Bueno, Colorado do Oeste, and Ariquemes 
fields. According to Neto et al. (2014), it ranks fourth 
in terms of known occurrences after Minas Gerais 
(765), Goiás (197), and Mato Grosso (102). Among the 
mineralized kimberlites in Rondônia, perhaps the 
most important is the Carolina 1 pipe, located near 
Pimenta Bueno. It intrudes into rocks of the Rio 
Negro–Juruena mobile belt (Tassinari and Macam-
bira, 1999); the age of the intrusion is 230 Ma (Hunt 
et al., 2009). Although diamond-bearing, this kimber-
lite is characterized by the absence of G10 garnets in 
the heavy mineral concentrates obtained by washing 
the ore. Such garnets are rare in other kimberlites in 
Minas Gerais, Bahia, and Mato Grosso (Cookenboo, 
2005; Svisero et al., 2005). Analysis of a small batch 
of diamonds indicated that the predominant color is 
gray (48%), followed by colorless (23%) and others 
(Hunt et al., 2009). Other mineralized pipes include 
Cosmos 1, 2, and 3; Comet 1; and Tumeleiro 3 (Neto 
et al., 2014). 

There are two areas with kimberlite concentra-
tions in Piauí. The first is located in the southern re-
gion where, besides the famous Redondão kimberlite, 
several intrusions are distributed in the municipali-
ties of Santa Filomena, Gilbués, Currais, and Baixa 
Grande do Ribeiro. The second is in the eastern re-
gion, covering the municipalities of Picos, Ipiranga do 
Piauí, Elesbão Veloso, Jardim do Mulato, and Regen-
eração. The Moana 11 kimberlite near Picos contains 
diamonds, but it has been little studied to date. 

Diamond-bearing kimberlites also occur in Bahia 
State (Watkins, 2009) in the northeastern São Fran-
cisco craton. The Salvador 1 kimberlite, located near 
Barra do Mendes, intrudes metaconglomerates of the 
Tombador formation. Rb/Sr dating of the intrusion 
indicates an age of 1,152 Ma, making it the oldest 
known intrusion in the country. Also, the pipe’s in-
trusion into rocks in the Serra do Espinhaço provides 
evidence of a period of diamond-bearing kimberlite 
magmatism generated in the region. 

The most important kimberlite pipe at present is 
Braúna 3 (see box B), which contains diamonds in 
commercial concentrations. This pipe is located 
about 260 km from Salvador, in the northeast portion 
of the São Francisco craton. It occurs as part of a kim-
berlite field consisting of three pipes and 19 dikes, all 
diamond bearing and intruding the Nordestina gran-
odiorite (a batholith of Paleoproterozoic age; see Do-
natti-Filho et al., 2013). The dikes range from 0.5 to 
5.0 m thick, and they are controlled by northwest-
trending fractures that can be followed for 15 km. All 
volcanic pipes and dikes of the Braúna field belong 
to the hypabyssal facies. The age of the kimberlites, 
obtained by U/Pb dating of perovskites, is 642 +/- 6 
Ma. The Braúna kimberlites have mineralogical and 
geochemical similarities to those in the Guaniamo 
region of Venezuela (Donatti-Filho et al., 2013). The 
Braúna 3 pipe is now being commercially exploited 
by Lipari Mineração Ltda. 

PRODUCTION 
Since the discovery of diamonds in South Africa, 
Brazil has never regained its standing, and in recent 
decades it has accounted for less than 1% of global 
production. According to Minérios & Minerales 
(2014), the estimated production between 1725 and 
1870 was 50,000 to 250,000 carats per year; if the 
larger value is assumed, this would yield a total of 
37.5 million carats over the 150-year period. As most 
Brazilian occurrences are alluvial, it has always been 
difficult to determine the amount and commercial 
value of what is recovered. 

Production increased with the discovery of dia-
monds in other Brazilian states in the 19th and 20th 
centuries, but under limited government oversight. 
Production in the early 1970s was approximately 
300,000 carats per year, before jumping to 670,000 
carats in 1980. This significant increase was due to 
the Juína mines, and Mato Grosso became the coun-
try’s principal source of diamonds. In recent years, 
production has declined significantly, to less than 
32,000 carats in 2015 (http://kimberleyprocess 
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BOX B: THE FIRST KIMBERLITE MINE IN BRAZIL 

Figure B-1. A recent view of the open pit at the Lipari diamond mine near Nordestina in Bahia (left). The 
Braúna 3 kimberlite pipe lies beneath serpentinized soil and sedimentary rocks. Also shown is the processing 
plant on-site where kimberlite ore is broken down to recover the diamonds (right). Photos by Andrew C. John-
son, courtesy of Lipari Mineração Ltda. 

Explosive volcanic eruptions are the transport mecha-
nism that brings diamonds to the earth’s surface. Most 
of these kimberlite pipes are not diamondiferous or com-
mercially viable to exploit. But some are, and most of 
the annual production of diamonds today comes through 
mining of these pipes, particularly in southern Africa 
(Linde et al., 2014). 

Economic diamondiferous pipes in Brazil have until 
recently remained elusive. With the discovery of dia-
mond-bearing kimberlites in South Africa in 1867, Brazil 
lost its standing as the world’s primary source. Its total 
production, an estimated 45 million carats over three 
centuries, is alluvial in nature and has mostly been re-

covered through the work of garimpeiros (K. Johnson, 
pers. comm., 2014). 

This situation is changing. The consequences of 
these transformations may have implications for Brazil’s 
reemergence as a global producer of diamonds. 

Nordestina Kimberlite Diamonds. Following a few years 
of exploration and development by Lipari Mineração 
Ltda., a new mine has been established there to exploit a 
kimberlite field called the Braúna complex in the São 
Francisco craton. De Beers initially explored the largest 
of these kimberlites—Braúna 3, with a surface area of 
15,000 square meters—in the early 1990s (figure B-1). The 

Figure B-2. Left: A selection of rough Brazilian diamonds, 262 carats total, photographed in Antwerp. The crys-
tal at the center weighs 7.46 ct. The diamonds are from the Braúna kimberlite field near Nordestina. Right: 
These larger diamond crystals from the Lipari mine include a 3.87 ct resorbed yellow crystal, a 3.49 ct octahe-
dral crystal, and a 2.94 ct macle. Photos by Robert Weldon/GIA, courtesy of Aftergut N. & Zonen and Lipari 
Mineração Ltda. 
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operating license was sold in 2004 to Valdiam Resources 
Ltd., which runs the operation today as the Lipari mine. 

“We have invested $45 million in exploration, de-
velopment, and drilling,” says Ken Johnson, president 
and CEO of Lipari. “Our attention is on Braúna 3, where 
we’ve developed a resource containing an estimated 2.5 
million carats of high-quality diamonds. In 2014, our 
initial bulk sampling activities yielded some 2,500 dia-
monds with an average value of over US$322 per carat. 
Since then, much has changed, with our accrued explo-
ration and development costs at about US$ 70 million 
by early 2017.” 

Commercial production at Braúna started in July 
2016, and the projected production for 2017 is 210,000 
carats valued at US$42 million. “We are now recovering 
diamonds from the central zone of the kimberlite pipe, 
and our current average sale value of $200 per carat is 
in line with our expectations” (figure B-2). 

The new mine is expected to produce up to 340,000 
carats a year during an open-pit mine lifetime of seven 
years, and Johnson estimates a nearly US$750 million 
revenue stream. “The Braúna 3 project has excellent po-
tential to transition from an open pit to an underground 
mine. Our current exploration efforts are focused on de-
velopment of additional diamond resources below the 
bottom of the open pit (at a depth of 260 meters)—iden-
tification of these resources will support a decision to 
transition to an underground mine.” In addition to the 
current open pit, 22 other kimberlite pipes have been 
discovered so far in the vicinity. 

Future of Large-Scale Kimberlite Mining in Brazil. More 
than 1,300 kimberlites are known in Brazil, though only 
about 70 are expected to yield diamond on a commer-
cial basis. Kimberlite mining is a new scenario, but one 
that offers advantages over small-scale artisanal mining. 
For one, mining occurs in a known location, and the re-
serves can be far better estimated than in the scattered 
alluvial deposits around Brazil. “In 2014, revenue from 
taxation on small-scale activities was very small (about 
US$78 per carat on average value for export), with even 
lower revenue in 2015” Johnson explained. He believes 
it could be, and should be, much higher. Preliminary 
2016 data from the Brazilian Ministry of Mines and En-
ergy (MME) indicate an average value of US$727 per 
carat, which is a significant increase in value over pre-
vious years. This would rank Brazil fourth in the world 
for the average value of rough diamond production. 

Many of the traditional obstacles to diamond min-
ing in Brazil will be overcome, added Johnson. “We will 
put kimberlite production on the map and will go on 
record as the first company to develop a diamond mine 
in a kimberlite primary source of rock. As such it is an 
historic event for Brazil, and for us.” 

statistics.org). This number is expected to increase 
significantly with the mining of the Braúna 3 kim-
berlite in Bahia. Open-pit mining is expected until 
2021, with the potential for mining to continue un-
derground. 

Brazil has participated in the Kimberley Process 
Certification Scheme (KPCS) since 2003. Underre-
porting of annual production, along with corruption 
and criminal activity in diamond exporting and sales, 
has been endemic (see Partnership Africa Canada, 
2005, 2006). Experts believe the stringent certification 
requirements of the KPCS have caused exports to be 
underreported, particularly for valuable material such 
as fancy-color diamonds (Gomes dos Santos, 2015). 

Considering the widespread distribution and 
mode of occurrence of Brazilian diamonds, and the 
lack of historical controls over mining, underreport-
ing is not surprising. In countries where diamonds 
are recovered from kimberlite pipes, control is more 
easily maintained over the small area. But Brazil is 
one of the world’s largest countries, and the second-
ary deposits cover vast areas. Alluvial mining and 
initial diamond sales are carried out by garimpeiros, 
individually or in small groups, with no large com-
panies exerting control. With Brazil’s long coastline 
and remote borders with neighboring countries, dia-
mond smuggling is an ever-present concern. 

CONCLUSIONS 
Brazil’s significance as a diamond producer spans 
three centuries, making it the world’s longest con-
tinuous commercial source of diamonds (figure 23). 
Brazil reached its peak production in the mid-1700s 
as adventurers and explorers made their way into the 
country’s vast interior. Most of its diamond supply— 
then and now—comes from the multitude of alluvial 
sources spread across the country. 

Alluvial diamonds have been mined in most 
Brazilian states since the beginning of the 18th cen-
tury, when the colony was still under Portuguese 
rule. Besides alluvial occurrences, there are other im-
portant deposits related to conglomerates (Romaria, 
Minas Gerais), glacial rocks (Tibagi, Paraná), and 
mid-Paleozoic metasedimentary rocks (Diamantina 
District, Minas Gerais and Chapada Diamantina, 
Bahia). Among the alluvial deposits, the Coromandel 
and Abaeté regions have occasionally yielded “mega-
diamonds” reaching hundreds of carats in size, as 
well as crystals with pink, yellow, green, red, and 
blue “fancy colors.” The mines of the Juína region in 
Mato Grosso are known for the quantity of their pro-
duction. 
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Figure 23. Brazilian di-
amonds were shipped 
to Europe from the 
1720s through the 
1860s. The rose-cut dia-
monds, seen in this 
necklace and brooch, 
are part of the Danish 
crown jewels on dis-
play in the Rosenborg 
Castle in Copenhagen. 
The necklace was origi-
nally worn by Queen 
Louise, consort of King 
Frederik VIII (1843– 
1912). The brooch 
could be taken apart 
and the components 
worn separately. The 
jewelry was fashioned 
by the firm of C.M 
Weishaupt & Söhne of 
Hanau, Germany in 
1840 using diamonds 
most likely of Brazilian 
origin. Photo by Iben 
Kaufmann. 
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Although systematic exploration of Brazilian kim-
berlites began relatively late, there are several known 
mineralized bodies in the states of Minas Gerais, 
Bahia, Mato Grosso, Rondônia, Goiás, and Piauí. 
Large mining groups such as De Beers have worked 
in Brazil but never at a reported kimberlite source. 
However, more than 1,300 kimberlite pipes have been 
identified through exploration in the last century. 

The past three centuries have shown the impor-
tance of mining to Brazil’s economic development. 
Since the beginning, garimpeiros have worked the re-
mote regions, founding towns that later became 
cities such as Diamantina, Coromandel, and Juína. 
In the ongoing search for new mineral deposits, the 
garimpeiros pushed west beyond the boundaries of 
the Treaty of Tordesilhas, helping expand Brazilian 



       
      

      
       
        

   
     

       
      

        
     

        
       

    
    

        
      
       

      
      

       
      

        
      

       
      

        
       

       
        

     
     

      
       

       
       

        
     

      
  

                                                                                                                              

  
            

          
          

      

         
          
        

           
         

        
         

          
         

        
    

        
        

      
    

         
     

      
 

      
       

       
    

       
 

         
     

       
        

  
         

        
   
         

       
      

 

          
            

         
          

         
         

         
          

        
         

         
         

        
         

        

territory. Beginning in the 1700 and 1800s, Brazilian 
diamonds were used in European jewelry—the larger 
and better-quality diamonds found their way into 
royal jewelry collections at a time when production 
from India had ceased and the African deposits had 
yet to be discovered. 

Another important development was the discov-
ery of carbonado in Chapada Diamantina in the 
1840s. In the early 1990s, sublithospheric diamonds 
were discovered in the kimberlites of Juína in Mato 
Grosso. These unusual diamonds contain inclusions 
of minerals formed in the transition zone and lower 
mantle. Their study has increased our awareness of 
the mineralogy of Earth’s interior. 

Brazil’s diamond production remains enigmatic. 
The country’s enormous expanse, and the fact that di-
amonds have been found at numerous alluvial 
sources, weathered over the millennia from their pri-
mary sources and dispersed throughout the continent 
in riverbeds and conglomerates, contributes to the 

confusion. A lack of expertise in large-scale diamond 
mining, and industry regulation, have also hampered 
growth in the sector (A. Epstein, pers. comm., 2015). 
According to Constance (2011), recent production has 
stalled for several reasons: government efforts to com-
ply with the Kimberley Process Certification Scheme, 
its crackdown in 2006 on diamond smuggling, and the 
2008 global financial crisis. When combined with the 
shortage of skilled labor and the limited availability 
of geological resources that can be applied to mineral 
exploration, an expanded diamond mining program 
seems unlikely in the near future. 

However, Brazil’s diamond production may yet be 
rewritten in the early 21st century. Despite consid-
erable geological fieldwork, the sources of most allu-
vial diamonds in Brazil are still uncertain. As 
large-scale mining will be conducted in at least one 
location, the traditional scene of garimpeiros panning 
for alluvial diamonds likely represents a vanishing 
way of life. 
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