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VALOR GLOBAL DE METAIS NA MINA

Ano de 2005 — VALOR TOTAL US 250 bilhoes

Ano de — VALOR TOTAL
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20%

Raw Materials Group, Stockholm 2011.




" VALOR GLOBAL DA INDUSTRIA
MINERAL (exceto petroleo e gas)

NO G€E —

14% [0 Metals
O Industrial minerals

- B Diamonds
B Coal & uranium

27% [1Crushed rock

Raw Materials Group, Stockholm 2006.



NET EXPORTS OF MINERAL
RAW MATERIALS

O PAPEL DA INDUSTRIA MINERAL (EXCETO COMBUSTIVEIS)
NA ECONOMIA DOS ESTADOS UNIDOS

GOLD, SODA ASH, ZINC .
(Valores estimados em 2012

CONCENTRATES, ETC.

Imports: $8.1 billion
Exports: $9.1 billion
Net exports: $1.0 billion

MINERAL MATERIALS
PROCESSED
DOMESTICALLY

DOMESTIC MINERAL RAW
MATERIALS FROM MINING

COPFPER ORE. IRON ORE,
SAND AND GRAVEL,
STONE, ETC.

Vallie: $76.5 billion

METALS AND MINERAL
PRODUCTS RECYCLED
DOMESTICALLY

ALUMINUM, BRICK,
CEMENT, COPPER,
FERTILIZERS, STEEL, ETC.

VALUE ADDED TO
GROSS DOMESTIC
PRODUCT BY MAJOR
INDUSTRIES THAT
CONSUME PROCESSED
MINERAL MATERIALS'

U.S. ECONOMY

Value of shipm
$704 billion

Value: $2,390 billion

NET IMPORTS OF

PROCESSED MINERAL
ALUMINUM, GLASS, STEEL, MATERIALS
ETC.
Value of old scrap: $30.4 billion AEAEJALS’ CHEMICALS,

Imports: $147 billion

NET EXPORTS OF OLD Expc_)rts: $1.2D biIIic.)n.
SCRAP Net imports: $27 billion

GOLD, STEEL, ETC.

Imports: $6.8 billion "Major consuming industries of processed mineral materials are construction, durable goods manufacturers, and some
Exports: $26.4 billion nondurable goods manufacturers. The value of shipments for processed mineral materials cannot be directly related to
Net exports: $19.6 billion gross domestic product.

Sources: U.S. Geological Survey and U.S. Department of Commerce.
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N =2280

Supergiant >60Moz Au, >10Mt Ni, >25Mt Cu equiv

Giant
Major

>6Moz Au, >1Mt Ni, >5Mt Cu equiv
>1Moz Au, > 100Kt Ni, >1Mt Cequiv

Richard Schodde, MinEx Consulting (2011)
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N=223

Supergiant >60Moz Au, >10Mt Ni, >25Mt Cu equiv

Giant
Major

>6Moz Au, >1Mt Ni, >5Mt Cu equiv
>1Moz Au, > 100Kt Ni, >1Mt Cequiv

Richard Schodde, MinEx Consulting (2011)




I Europe IS USA I China B USSR/CIS I Australia and Canada

6 resource rich developing countries (Chile, Brazil, Peru, South Africa, Zambia, DR Congo)

DISTRIBUICAO GLOBAL DA PRODUGAO MINERAL POR REGIAO
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Source: Raw Materials Group, Stockholm, Sweden.




Descobertas de depositos minerais importantes
e relacoes com profundidade

Ano da descoberta

1950 1960 1970 1980 1990 2000 2010
0 _

400
600
800

1000

1200 ® Aust + Nth Am + W Eur Note: Chart refers to the initial discovery in a camp and so excludes
subsequent brownfield discoveries which are often deeper

1400 A Rest of Western World
(excluding Sth Africa)

1600

Profundidade da cobertura (metros)

Source: Richard Schodde, MinEx Consulting Jan 10




Source: Raw Materials Data. Copyright: Raw Materials Group, 5tockholm, 2011

Type @ openpit @ underground () mixed open pit/ underground () others (placer, tailings, offshore) () unknown

Minas com produc¢ao superior a 50 Mt/ano




Metal shares of total value Gold @ Copper @ lron @ Nickel @ Lead @ Zinc PGMs @ Coal @ Other
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Fonte: Raw Materials Group, Stockholm, Sweden

O tamanho dos circulos sao proporcionais o valor total de todos os metais,

minerais industriais e carvao mineral na mina em todos os paises







Distribuicao de depositos de zinco e chumbo

L™

@ SEDEX/BHT
o VHMS

y 3
.:-I,.....i

FiGure 1. Distribution of Mississippi Valley-type deposits and districts worldwide. BHT = Broken Hill-type, MVT = Mississippi Valley-type, SEDEX = sed-
imentary exhalative, and VHMS = voleanic-hosted massive sulphides,

Paradis, S., Hanmigan, P., and Dewing, K., 2007, Mississippi Valley-type lead-zinc deposits, in Goodfellow, W.D., ed., Mineral Deposits of Canada: A
Synthesis of Major Deposit-Types, District Metallogeny, the Evolution of Geological Provinees, and Exploration Methods: Geological Association of Canada,
Mineral Deposits Division, Special Publication No. 5, p. 185-203.
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Quadrilatero Ferrifero
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Numero de minas por porte e classe do mineral
no Brasil (2010)
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Fonte: AMB




Scale
250 km
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Gold & tin

Gold & diamonds

Gold & copper

Ma_jor gold deposit or garimpo
TARAJAS _
Name of mineral province
Eldorado

Regional or local name
PHANEROZOIC COVER
Cenozoic
PROTEROZOIC COVER

8 Mesoproterozoic

Palecproterazoic
PROTEROZOIC MOBILE BELTS
Neoproterozoic

Meso to Neoproterozoic
Mesoproterozoic
Peleoproterozeic

GREENSTONE BELTS
Falecproterozaic

Archean

‘GRANITIC-GNEISSIC TERRAINS
{Juvenile crust)

7 Meso to Paleoproterozoic

| Paleoproterozoic
Archean to Paleoproterozoic

EQUATOR

7 IGNEOUS AND META-GNEOUS ROCKS
EOPALEOZOIC
Volcanic alkaline rocks

NEOPROTEROZOIC

Syn to late-tectonic granitoids
MESO TO PALEOPROTEROZOIC
Granitoids and orthogneissic rocks
Acid to intermediate volcanic rocks
Basic to ultrabasic rocks
Enderbitic to chamockitic rocks




Provincia Mineral de Carajas




ARCOS MAGMATICOS MODERNOS

Active Volcanoes, Plate Tectonics, and the "Ring of Fire"
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VulcoOes ativos gerados neste ambien
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THE UATUMA MAGMATISM

Rochas vuleiinicas recobrern
mais de 1.200.000 lkm?

0 200 400 800 km 1:2.500.000




Mina de Ouro do TAPAJOS

Palito
Porfiro de Au-(Cu) de ~1,89
Ga




V/elo0 de sulfetos macicos com calcopirita, calcocita, bismutinita;

-

fbuuu nativo, sulfossais e ouro (ate 2500 ppm de Au com mediade




Producao Mundial de Rocha Fosfatica (1981 — 2009)

Others

Russia®

ChinaP

Production (mt)

Morocco

SPPLELSPPPEPELEFEEEE S FEFELELSE

a. 1992-1997 Former Soviet Union data includes Kazakhstan, Uzbekistan and Russia data;
1998-2008 FSU data includes Russia only.

b. Official People’s Republic of China data.

c. Year 2009 estimated.

Source: Compiled from USBM, 1984-1995; USGS, 1996-2010.

Kauwenbergh (2010) World phosphate rock reserves and resources




o) E SUA ASSOCIACAO COM UM
COMPLEXO ALCALINO CARBONATITICO NO SUL DO CRATON AMAZONICO — MbAC

FERTILIZANTES
Lagler et al. (2013)




DEMANDA POR COMMODITIES MINERAIS

Relacao com crescimento e urbanizacao

Income trend growth thresholds Commodity demand intensity correlates with
growth thresholds

@® India @ China @ Japan South Korea @ USA @® India @ China
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China’s per capita copper demand growth .
accelerated after the 30% urbanization mark; *

India looks like it is set to do the same 1 .
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Source: Barclays Capital and the World Bank as summarized by M. L. Davis, speech to Bank of America - Merrill Lynch Global Metals & Mining Conference,
Miami, 15 May 2012.

October 2012 Mining's contribution to sustainable development




Milhao de habitantes

Crescimento da Classe Média

Populagao Mundial
(Bilhoes)

1952
2009

2039

300,0

250,0

200,0

150,0

100,0

50,0

0,0

BRASIL

Populagao com renda
para aquisi¢ao de
produtos eletronicos,
veiculos, etc.

0,3 (13%)
2,5 (37%)

5,5 (61%)

2030: 238 pHTOES Mk
PIB/capt@: US$ 9.125

2005: 185 milhoes hab.
PIB/capta: US$ 4.301

Aumento de
53 milhoes
(1,01% aa)

—




A SITUACAO ALARMANTE DOS
RECURSOS MINERAIS

“Mesmo reservas de
elementos comuns
como zinco, cobre, niquel
e fosforo usado em
fertilizantes irao acabar em
um futuro nao muito
distante...”

New Scientist 26 May 2007 - with permission
33 IGC Oslo 2008



Anos Restantes Para Alguns Minerais Selecionados

Escassez aumenta o preco
industria gastara mais para encontrar outros depositos

Niquel

Molibdénio
Ferro
Zinco
Cobre
Cobalto
Titanio
Chumbo
0O 50 100 150 200 250 300 350 400

Anos restantes nas taxas atuais de consumo




Hoje é consensual que o atendimento a
demanda por bens minerais pela
sociedade nas proximas décadas somente
podera ser alcancado com o
desenvolvimento de novas provincias
minerais, como a AmazOnia, e com O
desenvolvimento de novos modelos
exploratorios em provincias conhecidas
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Levantamentos aerogeofisicos do Brasil (situacao em 2010)

Aerogeofisica Historica
(Baixa Resclugéao)

Aerogeofisica Atual
{Alta Resolugao)

Fonte: CPRM
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Uso da Terra:
Mineracao compete por espaco com outras formas de uso

W Domesticated land  ®
Kondomesticated land

: e

Hot dewert
N i a and wooded tundra

Areas de florestas e pradarias naturais vem sendo substituidas por
terras cultivaveis, pasto, areas urbanas e zonas industriais
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A IMPORTANCIA DO
SETOR MINERAL NO BRASIL

As industrias de transformacao sao responsaveis por 97%
do valor da producao industrial do Brasil, ficando os
outros 3% para as industrias extrativistas.

Destague para a industria de

(metallrgica, siderurgica, fertilizantes, cimento,
petroquimica, etc...), estimada em 130 bilhdoes de
dolares, com participacao de




BALANCA COMERCIAL DA INDUSTRIA MINERAL
BRASILEIRA EM 2012
(Saldo de USS 29, 55 bilhoes)
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Source: MDIC/Aliceweb — 2012 B Exports B Imports [ Balance




GERAGAO DE EMPREGOS PELA ATIVIDADE MINERAL NO
BRASIL

2011

175.000 Empregos na
Industria mineral
geraram cerca de

2,27 milhoes de
EMpPregos

TOTAL = 2,45 MILHOES
DE EMPREGOS

Suppliers Mining Initial
Industry ~ Processing

Source: Ministry of Mines and Energy (MME)'s Secretariat for Geology,

Source: SNGMTM/MME Mining and Mineral Processing — PNM 2030




Investimento Privado em Exploracao Mineral 10
Total: L

Outros Paises.. Canada
33% __(US$ 1,2 bilhdo)

16%

Investimento em
exploracao mineral e

[US% 234milhdes) __

3% B

Africa do Sul_”" ~~_Peru

3% _ .'_,.-"'. 7%
China_~ —

T~_EUA

6%

Australia
__[USE 1 bilhdal

S/ A
e L \ )
Rissia/ ' México

5%

Investimentos em exploracao mineral no mundo

Investimento
Global
(US$ 7.320.000)

Brasit
[ 1973

Participacdo nos| Investimentos
Investimentos | Absolutos/Area
(%) (US$/km2]

Investimento Brasil
versus Paises

Area (km2) x |Investimentos Absolutos
1.000 (Us$)

Africa do Sul

Rissia




Investimentos em
exploracao e desenvolvimento mineral

2007-2011 2008-2012  2009-2013 2010-2014 2011-2015  2012-2016

75
64,8 S
62 :
o7 54
48 47 49
32
28
25 I
] 1 I ] | 1 ] | | ] | | ]

Jan/07 Jul/07 Sep/07 Jan/08 Jul/08 Mar/09 Jan/10 Apr/10  Aug/10 Jan/11 Sep/11 May/12

Source: IBRAM — 2012




A importancia das Empresas Juniores na Industria Mineral

w Majors

B Mid Tier Producers

M Junior/ Explorers




While mineral potential is obviously very important,
the impact of government policies can be more
significant in encouraging or dissuading mining
Investment.

Enquanto o potencial mineral e, obviamente, muito
importante, o impacto das politicas governamentais
podem ser mais significativos no sentido de incentivar
ou dissuadir investimento em mineragao.




Finland

Indice de Potencial de Politica (PPI)
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Source: Wilson, McMahon, and Cervantes, 2013




Plano de Aceleracao da Exploragcao

P C E exploration (Governo do Sul da Australia)
mining

energy

2020 giobai $ 30,9 milhdes — 2004-2009
+$ 10,2 milhées em 2010

G t
of South Australia
I

Department for Manufacturing,
Innovation, _T|'aci€-,




CONCLUINDO

- POTENCIAL GEOLOGICO BRASILEIRO E EXCELENTE

- HA GRANDES AREAS POUCO CONHECIDAS GEOLOGICAMENTE
- AINDA HA UM INVESTIMENTO BAIXO NA PESQUISA POR KM?

- OS LEVANTAMENTOS AEROGEOFISICOS ESTAO SENDO
CONCLUIDOS. OS MAPEAMENTOS BASICOS ESTAO AVANGANDO.

- HA CAPACIDADE TECNICA NA INDUSTRIA, NO ESTADO E NAS
UNIVERSIDADES

- MERCADO NACIONAL E INTERNACIONAL FAVORAVEL

O QUE NECESSITAMOS
- LEGISLACAO ESTAVEL E ATRATIVA DO CAPITAL DE RISCO

- INCENTIVO AS PESQUISAS DE MODO GERAL, MAS EM ESPECIAL
PARA AS EMPRESAS JUNIORES E AS UNIVERSIDADES




O Instituto de Geociencias da Universidade de
Sao Paulo agradece a oportunidade dessa
apresentacao e se coloca a disposi¢ao para

contribuir no que for necessario para o
desenvolvimento do Setor Mineral Brasileiro
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