
MAIN TECHNICAL AP P ROACHES IN 
GEOLOGY AND MINERAL RESOURCES

BRAZILIAN OPPORTUNITIES 



W HO W E ARE



We are a state institution with
Geological Survey a t t rib u t ion s, u n d e r t h e  

a u sp ice s o f t h e  Min ist ry o f Min e s a n d  En e rg y.

Ou r m issio n  is  t o  generate and disseminate 
geoscientific knowledge with excellence, 

contributing to the improvement of the quality 
of life and sustainable development in Brazil. 



W HERE W E ARE

7 REPRESENTATIVE OFFICES

Curitiba, Criciúma, Natal, 
Roraima, Cuiabá, São Luís, Palmas

Fortaleza, Porto Velho e Teresina

3 SUPPORT OFFICES

Belém, Belo Horizonte, Goiânia, 
Manaus, Porto Alegre, Recife, 
Salvador e São Paulo

8 REGIONAL OFFICES

Rio de Janeiro

ADMINISTRATIVE OFFICE

Brasília

HEADQUARTER

Lithotheques
Training centers



MAIN AREAS OF EXP ERTISE

Geology

Min e ra l 
Re so u rce s

Su rfa ce  a n d  
Gro u n d w a t e r

Ge o lo g ica l 
Ha za rd

57 6  
Re s e a rc h e rs 366 MsC

134  P h D



BRAZILIAN GENERAL
GEOLOGICAL CONTEXT
Diversity o f g e o lo g ica l a n d t e c t o n ic se t t in g s

● Granite -greenstone Au, Ni, Fe, Mn, Cu, Pb, Zn

● Magmatic arcs and associated basins Cu, Au, Mo, W

● Mobile belts Au, Ag, graphite

● Continental rifts Sn, Cu, Au, Ni, Zn, Bi, U, REE

● Ophiolites and mafic -ultramafic plutons Ni, Co, Cr, Ti, V, Cu, PGE

● SLIP Silicic Large Igneos Provinces Au, Cu, Mo, W, Sn, Bi, U, REE

● Intracratonic sedimentary basins P, K, coal, U

● Intraplate alkaline magmatism REE, U, P



GEOSCIENTIFIC
KNOW LEDGE GENERATION:
THE GOVERNMENT ROLE

● Integrated national geoscientific dataset

● Re g io n a l s tu d ie s  o f m in e ra l re so u rce s  t o  

id e n t ify a re a s  w ith  h ig h  p o te n t ia l t o  h o st  

o re  d e p o sit s

● Co n t in u o u s  p ro g ra m s o f sys t e m a t ic  

g e o lo g ica l m a p p in g  a n d  g e o sc ie n t ific  

d a t a  a cq u is it io n

* In sp ire d  b y Ge o sc ie n ce  Au st ra lia  (20 14 )

REGIONAL 
MINERAL 

P OTENTIAL

LOCAL 
MINERAL 

P OTENTIAL

MINERAL 
RESOURCES

MINERAL 
RESERVES



P OLICIES AND P LANNING FOR THE MINING INDUSTRY

Long -t e rm  Na c io n a l
Min in g  P la n  (20 11-20 30 )

Me d iu m -t e rm
Go ve rn m e n t  P la n

P lu ria n u a l P la n  20 24 -20 27

P re p a ra t o ry s t u d ie s  fo r
t h e  lo n g -t e rm  Na c io n a l 
Min in g  P la n  (20 22-20 50 )



P LURIANUAL P LAN 20 24 -20 27

GENERAL GOAL : Create, in the Brazilian mining sector, an

environment oriented towards sustainability, energy transition,

public safety and attractiveness for investments .

FEDERAL BODIES INVOLVED : MME, ANM, INB S/A, Geological

Survey of Brazil

LINKED WITH SUSTAINABLE DEVELOPMENT GOALS - SDGS

SAFE AND SUSTAINABLE MINING PROGRAM

COMPETITIVENESS OF THE 
BRAZILIAN MINING SECTOR

MINERALS FOR THE ENERGY 
TRANSITION

MINERAL RESOURCES FOR 
FOOD SECURITY

THEMATIC 
AXES



TECHNICAL P ROGRAMS OF THE GEOLOGICAL 
SURVEY OF BRAZIL IN THE “SAFE AND 
SUSTAINABLE MINING P ROGRAM 20 24 -20 27 ”

Mineral Asset Management

Re g io n a l Sca le  Ge o lo g ica l-Ge o p h ys ica l 
In t e g ra t io n

Min e ra l Re so u rce s  fo r Fo o d  Se cu rit y

In d u st ria l Min e ra ls  a n d  Ro cks

Min e ra ls  fo r En e rg y Tra n sit io n

Ra d io a c t ive  Min e ra ls

Min e ra l In t e llig e n ce

Ge o ch e m ica l Su rve y

Airb o rn e  Ge o p h ysica l Su rve y

Min e ra l Re so u rce s  P o t e n t ia l o f Me t a llo g e n ic  
P ro vin ce s  a n d  Ne w  Exp lo ra t io n  Fro n t ie rs

Ge o sc ie n t ific  Da t a b a se

Ge o lo g ica l Ma p p in g



GEOSCIENTIFIC
KNOW LEDGE IN BRAZIL

● Pre -co m p e t it ive g e o sc ie n ce in fo rm a t io n to g ro w p ro sp e c t ivit y;

● Re ve a l n e w o p p o rtu n it ie s ;

● Re d u ce e xp lo ra t io n risk a n d d rive in d u st ry in ve stm e n t . GKI
Geoscientific 

Knowledge Index

Amazon
legal area

Qu e iro z e t  a l. 20 22



GEOLOGICAL MAP P ING P ROGRAM

% Mapping
coverage Brazil

● Support to mineral exploration, academic studies,
water resources research, and land management
occupation .

● Priority for Precambrian Shields and areas of high
mineral potential

~ 49%

~ 27%

1:100 k1:250 k

% Mapping coverage  
Precambrian shields

1:100 k1:250 k

~ 69% ~ 42%

Amazon
legal area



GEOLOGICAL MAP P ING P ROGRAM

~56%

% Magnetometric and 
radiometric coverage

Brazil
% Magnetometric and 
radiometric coverage
Precambrian shields

~ 92%

* Flight line spacing: 1,000 – 100 m

● Airborne magnetometric and radiometric surveys
conducted between 2003 -2016

● Priority for Precambrian Shields and areas of high
mineral potential

● Support to internal projects (geological mapping and
prospective studies), academic studies and attract
private investments in mineral research .

● Open -access database



GEOCHEMICAL SURVEY

60 % of the Brazilian Territory with 
co ve ra g e  a t  d iffe re n t  sca le s  (1:1.0 0 0 .0 0 0 , 
1:50 0 .0 0 0 , 1:250 .0 0 0 ,0 0 , 1:10 0 .0 0 0 , e t c ).

390 ,0 35 g e o ch e m ica l sa m p le s a va ila b le in
Ge o SGB (h t t p s ://g e o sg b .sg b .g o v.b r)

https://geosgb.sgb.gov.br


INTEGRATED STUDIES IN MINERAL P ROVINCES AND 
AREAS OF HIGH P OTENCIAL TO NEW  DISCOVERIES

● Systematic g e o lo g ica l m a p p in g

● P ro sp e c t ive g e o ch e m ica l su rve ys

● Te rre s t ria l g e o p h ysica l su rve ys

● Ge o lo g ica l-g e o p h ysica l-g e o ch e m ica l in t e g ra t io n

● Me ta llo g e n e t ic s tu d ie s in p o te n t ia l t a rg e t s

● Min e ra l fa vo ra b ilit y e va lu a t io n

● Ap p lica t io n o f g e o te ch n o lo g ie

(e .g . p re d ic t ive m a p p in g , 3D m o d e lin g )

IDENTIFICATION
o f p o t e n t ia l a re a s  fo r  m in e ra l d e p o sit s  

(e m p h a sis  o n  m e t a llic  a n d  fe rro u s m in e ra ls)

INTEGRATION
o f g e o lo g ica l-g e o ch e m ica l-g e o p h ysica l d a t a  

IMPROVEMENT
o f g e o lo g ica l kn o w le d g e

WIDE DIFFUSION
o f d a t a  a n d  p ro d u c t s



INTEGRATED STUDIES IN MINERAL P ROVINCES 

Gravimetric airborne data 
su p p o rt in g  g e o t e c t o n ic  a n d  

m e t a llo g e n e t ic  in t e rp re t a t io n s

Fa vo ra b ilit y m a p  o f Cin ze n t o  Be lt  (Cu -Au  IOCG d e p o sit s )Ge o lo g ica l m a p p in g  1:10 0 ,0 0 0

St ra t ig ra p h ic  co n t ro ls  o f 
Mn  m in e ra liza t io n  Ge o ch e m ica l At la s Ge o p h ysica l At la s

P re d ic t ive  lit h o lo g ica l 
m a p p in g  t h ro u g h  
m a ch in e  le a rn in g  

e.g. outcomes 
of Carajás 

Project



CRITICAL MINERALS 
FOR ENERGY TRANSITION

ONGOING PROJECTS



● Multi -sca le  m in e ra l p o t e n t ia l m o d e lin g  (co n t in e n t a l-p ro vin ce s-d is t ric t s -d e p o sit s  fa vo ra b ilit y m a p s

● In t e g ra t io n  o f d iffe re n t  d a t a se t  (g e o lo g ica l-g e o p h ysica l-g e o ch e m ica l)

● Re vie w /p ro p o sit io n  o f m e t a llo g e n e t ic  m o d e ls

● Id e n t ifica t io n  o f fo o t p rin t s  o r e xp lo ra t io n  g u id e lin e s  fo r d e p o sit s  a n d  m in e ra l sys t e m s

● Eva lu a t io n  o f n o n -co n ve n t io n a l re so u rce s



COP P ER

● Brazil h a s a ro u n d 30  co p p e r d e p o sit s a n d a d va n ce d

p ro je t cs

● Ma in ly IOCG, Ma g m a t ic Se g re g ra t io n a n d VMS d e p o sit s , 

m in o r p a rt ic ip a t io n o f P o rp h yry Syst e m

● Bra zil’s co p p e r m in e ra l p o t e n t ia l lie s  a lm o st e n t ire ly in  

P re ca m b ria n d o m a in s (Ca ra já s , Ju ru e n a -Te le s  P ire s , Va le  

d o  Cu ra çá , Go iá s  Ma g m a t ic Arc)



GRAP HITE

● Brazil h a s s ig n ifica n t p o te n t ia l fo r t h e p ro d u c t io n o f

g ra p h it e , a  m in e ra l w id e ly u se d in  va rio u s in d u st rie s

● Gra p h it e o ccu rs m a in ly co n fin e d to m e ta m o rp h ic

e n viro n m e n t s

● Occu rs m a in ly a s  “Fla ke ,” w ith m in o r re se rve s  d e c la re d o f

“d isse m in a t e d ” typ e

● Th e  Bra zilia n g o ve rn m e n t h a s a n in t e re s t in  d e ve lo p in g

th e co u n t ry’s g ra p h it e p ro d u c t io n , a n d in ve stm e n t in  t h e

se c to r is e xp e c t e d to in c re a se .



RARE EARTH ELEMENTS

● Brazil is t h e th ird co u n t ry w ith th e la rg e s t Ra re Ea rth  

Ele m e n t s (REE) re se rve s  (USGS, 20 23)

● To ta l P ro d u ce d REE 90 3 t  (Fu n d a çã o  Go rce ix, 20 22)

● Mo st REE d e p o sit s in  a lka lin e -ca rb o n a t it ic in t ru s io n s

● A re le va n t d e p o sit o f IAD typ e /su p e rg e n ic in  ce n t ra l Bra zil

(30 0  Mt @ 0 .15% TREO+Y)

● An in cre a se in  t h e REE p ro d u c t io n a re  e xp e c t e d fo r t h e

co m in g ye a rs , w ith n e w  o p e ra t io n s b e g g in in g .



LITHIUM

● Lithium in  Bra zil o ccu rs in  Lith iu m -Ce siu m -Ta n ta lu m

(LCT) p e g m a t it e d e p o sit s

● In  20 22, re p o rt e d  p ro d u c t io n  re a ch e d  2,20 0  to n n e s o f 

co n ta in e d  lit h iu m , a  29% in c re a se  o ve r 20 21 p ro d u c t io n  

(USGS, 20 23)

● 7th  la rg e s t  re se rve  (Fu n d a çã o Go rce ix, 20 22)

● 5th  la rg e s t  w o rld ’s  p ro d u ce r (Fu n d a çã o Go rce ix, 20 22)

● Alth o u g h Min a s  Ge ra is  St a t e le a d s  t h e n a t io n a l

p ro d u c t io n , t h e re a re  se ve ra l o th e r p o te n t ia l a re a s (e .g ., 

t h e s t a t e s o f Ce a rá , Rio  Gra n d e  d o  No rt e  a n d P a ra íb a ).



URANIUM

● Brazil cu rre n t ly h a s o n e o f th e la rg e s t u ra n iu m re se rve s  in  

t h e w o rld , w ith a p p ro xim a te ly 28 0  kt o f co n ta in e d

u ra n iu m (U3O8 ), a n d th e co u n t ry h a s th e p o te n t ia l t o h a ve

o n e o f th e th re e la rg e s t re se rve s  in  t h e w o rld

● Cu rre n t ly, o n ly o n e o p e ra t io n in  Ca e t it é /La g o a  Re a l 

(p ro d u c t io n ca p a c ity o f a b o u t 4 0 0  to n s  o f U3O8 /ye a r)

● Se ve ra l d e p o sit t yp e s: Me ta so m a t ic (La g o a  Re a l), Arch e a n

P a le o p la ce r (Se rra  d a s  Ga ivo ta s), P a le o p ro t e ro zo ic

Un co n fo rm ity (Cris t a lin o ) a n d Asso c ia t e d  w ith P h o sp h a te

(It a t a ia )

● La w  14 ,514 /20 22 p ro vid e s m e ch a n ism s to m a ke th e

m o n o p o ly o n u ra n iu m e xp lo ra t io n in  Bra zil m o re  fle xib le , 

g re a t ly e xp a n d in g th e o p p o rtu n it ie s fo r p riva t e

in ve stm e n t in  t h e se c to r. 



MINERAL P OTENTIAL MODELING



COP P ER

Favorability map of Aquiri area, Carajás Province (Cu -
Au)

Silva et al. (2023)



STRATEGIC MINERALS
FOR FOOD SECURITY
ONGOING PROJECTS



P HOSP HATE

● Brazil h a s th e p o te n t ia l fo r t h e o ccu rre n ce o f p h o sp h a te

d e p o sit s o f b o th ig n e o u s a n d se d im e n ta ry o rig in s .

● 3rd  la rg e s t re se rve  (Fu n d a çã o  Go rce ix, 20 22)

● 3rd  la rg e s t p ro d u ce r (Fu n d a çã o  Go rce ix, 20 22)

● Bra zilia n re se rve s  a re  m a in ly a sso c ia t e d w ith a lka lin e ro cks  

b u t h a ve u n e xp lo re d p o te n t ia l in  se ve ra l b a s in s fo r 

se d im e n ta ry p h o sp h a te

● Alm o st a ll p ro d u c t io n re m a in s in  t h e co u n t ry fo r it s  

c ro p la n d s re m e d ia t io n (1s t  im p o rt e r w o rld  ra n kin g ).



P OTASH

● Brazil’s m a in p o te n t ia l is a sso c ia t e d w ith e va p o rit e -h o st e d

p o ta sh d e p o sit s o f Lo w e r Cre t a ce o u s a n d P e rm o -

Ca rb o n ife ro u s a g e .

● 12th  w o rld  la rg e s t p ro d u ce r (255 kt , Fu n d a çã o  Go rce ix, 

20 22), co n ce n t ra t e d in  Se rg ip e  St a t e

● 1st  im p o rt e r w o rld  ra n kin g

● Oth e r n o n -co n ve n t io n a l so u rce s o f p o ta ss iu m a re  b e in g

d e ve lo p e d in  Bra zil, su ch a s  g la u co n it e -h o st e d p o ta sh in  

Min a s  Ge ra is  St a t e .



CRITICAL AND STRATEGIC
MINERALS P OTENTIAL OF BRAZIL





MINING ASSETS FOR BIDDING 20 24 -20 25
The Geological Survey of Brazil is set to auction assets from its mineral portfolio, offering new 
in ve st m e n t  o p p o rt u n it ie s  in  t h e  Bra zilia n  m in in g  se c t o r.



MINING ASSETS FOR BIDDING 20 24 -20 25
The Geological Survey of Brazil is set to auction assets from its mineral portfolio, offering new 
in ve st m e n t  o p p o rt u n it ie s  in  t h e  Bra zilia n  m in in g  se c t o r.

Rio Capim Project - Kaolin
● To ta l Re so u rce s  792.15 Mt  @79.73% 

b rig h tn e ss
● Va lu a t io n  co n c lu d e d  – Bid d in g  in  20 24

Miriri Project - Phosphate
● To ta l Re so u rce s  114 .7 Mt  @4 .19% P 2O 5
● Va lu a t io n  co n c lu d e d  – Bid d in g  in  20 24

Santa Fé Project – Nickel - Cobalt
● To ta l Re so u rce s  4 5.56  Mt  @1.17% Ni, 0 .0 8 % 

Co , 20 .23 g /t  Sc
● Va lu a t io n  b y in d e p e n d e n t  co n su lt a n cy in  

p ro g re ss  – Bid d in g  in  20 25

Natividade Project - Gold
● To ta l Re so u rce s  725 kt  @1.0 2 g /t  Au
● Va lu a t io n  co n c lu d e d  – Bid d in g  in  20 24

Santo Inácio Project - Diamond
● To ta l Re so u rce s  24 5 Mt  @0 .58  c tp h t
● Va lu a t io n  co n c lu d e d  – Bid d in g  in  20 24  

Morro do Engenho Project – Nickel - Cobalt
● To ta l Re so u rce s  65.95 Mt  @1.0 7% Ni, 0 .0 4 % 

Co , 35.53 g /t  Sc
● Va lu a t io n  b y in d e p e n d e n t  co n su lt a n cy in  

p ro g re ss  – Bid d in g  in  20 25

Nova Redenção Project – Polymetallic (Pb -Zn -Ag -Cd)
● To ta l Re so u rce s  3.2 Mt  @2.7% P b , 1.1% 

Zn , 15.4  g /t  Ag , 20 .1 g /t  Cd
● Re a sse ssm e n t  s t a rt in g  in  20 24  –

Bid d in g  in  20 25

● To ta l Re so u rce s  58 8  Mt  Lim . @4 3% Ca O / 
68 1.4 3 Mt  @8 9% Gyp .

● Va lu a t io n  co n c lu d e d  – Bid d in g  in  20 24

Aveiro Agrominerals Project – Limestone/Gypsum



GEOSCIENTIFIC DATABASE



OP EN-ACCESS

http:// g e osg b .sg b .g ov.b r h t t p ://rig e o .sg b .g ov.b r

Ma p s, GIS, t e ch n ica l re p o rt s , g e o p h ysica l/g e o ch e m ica l/g e o lo g ica l d a t a , e t c…

http://geosgb.cprm.gov.br
http://rigeo.cprm.gov.br


FINAL REMARKS



● Several underexplored areas
to be developed

● High potential for new discoveries
in main mineral provinces and districts

● Recently discovered mineral systems
(e.g. Cu-Au magmatic -hydrothermal deposits
in Juruena -Teles Pires Provinces)

● Specialized workforce
available 

● Large pre -competitive database
available (public, free of charge)

● Commited public sector
with the development of the mining industry



J OURNAL OF THE 
GEOLOGICAL
SURVEY OF BRAZIL 

● Peer -reviewed

● Open -access

● Published in April, August, and December

Link : 
https ://jgsb.sgb.gov.br/



THANK YOU
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