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PRODUCING GEOSCIENTIFIC INFORMATION
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GEOLOGICAL SURVEY OF COLOMBIA (SGC)

2016, hundred years generating geoscientific knowledge

During 99 vyears, the Geological Survey of Colombia, as a science and
technology institution, have been generating information and knowledge on
the natural environment for the Colomblan souety
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Monitoreo del Volcan Nevado del Ruiz,
‘NUESTRO COMPROMISOHI’




GEOLOGICAL SURVEY OF COLOMBIA (SGC)

The Geological Survey of Colombia is committed to the

social and economic development of the country,
through:

Basic research in geosciences

Research of the potential of subsoil
resources: Minerals, hydrocarbons,
groundwater, geothermic

Research, evaluation and monitoring of
geo-hazards

Research and application of nuclear
technology




WHY GEOSCIENTIFIC INFORMATION FOR MINING?




Estrategia

Analisis &

Ejes Teméticos

Estructura Institucional

Consolidate Investment in Mining

Thematic Axes, Dedication, Importance & Schedule

Endowment of
Mineral Resources

Factores Adicionales
que incentivan la
Inversion

Government Take Casos de Exito

Marco Normativo Facilidades para el Comercializacién

Social & Ambiental Desarrollo de la Mineria TIR Mapa de Inversionistas
Recursos Humanos en la Proyectos
Cadena de la Mineria PIN

| Mes 0 - Smart Mining
Valor de la Cadena Minera
Rentabilidad de |
c Beneficio para Comunidades
Ne)
S Government Take
z
Milestones Importance Dedication Pillars
Menos
\ N Promedio Drivers

Ocurrencia de Hito

Mayor

Mas

Source: JTB-UPME, July 2015



PRODUCING GEOSCIENTIFIC INFORMATION




MINERAL RESOURCES POTENTIAL
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COMPONENTS

SOCIAL

GEOLOGY

GEOCHEMISTRY

GEOPHYSICS

METALLOGENY &
MINERALOGY

MINERAL POTENCIAL EVALUATION




UPDATED EXPLORATION STRATEGIES

SYSTEMATIC COVERING, VARIOUS SCALES, DIVERSE SAMPLE TYPES,
UPDATED ANALYTICAL METHODOLOGIES, MULTIVARIATE DATA
PROCESSING, GIS ANALYSIS AND MODELING, HOLISTIC
INTERPRETATION

1. Obtain a global vision of a territory

[ J
2. Progressively reduce the target area
o [ 4
3. Get the most of information
[ d
4. Select areas of interest
ANOMALIA LOCAL
T BRI~ e ——
B e B e .
NOMALIA A NIVELDE PROVINCIA iviividg . 1Ii 11l it lsl il e
Amplos blogues ce Interés econdmeo DepOsios oculos ' & ,@
gupo de slementos metcos geoqu Micos o2 } = A
pode eemen penetracion pounda (el
VOMEOQ. NAMEG)
Anomalia Provincial Anomalia regional Anomalia local
Muestreo > 10 Km2 Muestreo 5Km?2 M uestreo 1 Km?

OPTIMIZE RESOURCES AND TIME



GOVERNMENT PLANS AND GOALS ;/@
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Resolution 18-0241 MME February 24 - 2012 Resolution 0045 ANM June 21- 2012
2.900.000 ha 17.050.198 ha

5 years | 10 years
STRATEGIC MINING AREAS (SMA)

(Au, Pt, Cu, Fe, Coltan, K, Fosfatos (P,0,), Mg, C-metalurgico y U)
Resolucion 180102 MME - enero 30/2012




AVAILABLE INFORMATION TO THE MINING VALUE CHAIN




GEOLOGICAL INFORMATION

REGIONAL GEOLOGY

Goal to 2016: 73 % of the
colombian territory (1:100.000)

Advances in 1:50.000 scale

OCEANO PACIFICO
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] cARTOGRAFIAA ESCALAS MENORES: 158 planchas y 304 560 km2
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GEOCHEMICAL INFORMATION

senvicn
GIOLOGID
COLOMBIAND

GEOCHEMICAL COVERAGE
MAP OF COLOMBIA

e

REGIONAL GEOCHEMISTRY



GEOCHEMICAL DBASE

Sample Data
Stream Sediments 98435
Rocks 64995
Soils 23227

Panned concentrates 4212
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GEOCHEMICAL DISTRIBUTION MAPS r@\

Proyecto Linea Base Geoquimica Global
Proyecto UNESCO IGCP 269-360
Task Group on Geochemical Baselines 2010 - 2015

Documentos




GEOCHEMICAL ANOMALIES

|FOR MINERAL RESOURCES EXPLORATION GEOCHEMICAL

I GROUP 1-PRECIOUS METALS AND MINERALS

(Au, Ag, Pt, Emeralds) G N OM L' ES
GROUP 2 - BASE METALS (Cu, Zn, Pb, Sn) A A

L HIGH GEOCHEMICAL POTENTIAL
B GROUP3-STEELINDUSTRY METALS Np—
(Fe, Cr, Co, Mn, Mo, Ni, Nb, W, V) ELEMENT,
GROUP 4 - SPECIAL METALS MO aEa ™ ANOMALY NAME SEoCHEMIAL Anomalies | Classification
[ (Mg, Ti, Be, REE, Ga, Zr, Hf, Se, Te, Ta, -
Cd, Y, In, i, Bi, Hg, Sb, Li, Ge, Re) MINERAL 160 HIGH
Pa£_D2 Santa Crnuz A, Ag
[ CROUPS- INDUSTRIAL MINERALS
(Al B, P, Na, K, Ca, Ba, ) Ty ey F 421 MIDDLE
I GROUP 6 - ENERGY MINERALS (U)
832 Low
Pas_04 La Puya-La Chiva-Vida Au, Ag

Pa5_05 Sur da Balivar 1 Au, Ag
MIDDLE GEOCHEMICAL POTENTIAL
Pa5_Da ElFiral Au, Ag. Cu
F83_02 |Acard CuMe v CODE E'-E:EE:TM
ANOMALY NAME
- - ID_AGG ASOCIATION OR
PT_D1 Flaneta Rica Hi, Fe MINERAL
Sur gz Balivar 3 Au. A7, Cu P12_08 Rz Den Diego So
P12_01 Sewilla 2 Fe
F34_04 San Diego Cu
P42_08 Moco de Fiemo Fe
PE4_03 Faratebueno norte Au, Ag

LOW GEOCHEMICAL POTENTIAL

ELEMENT,
ANOMALY AMOMALY NAME GECCHEMICAL
CODE ID_AGR ¥ ASOCIATION OR
MINERAL
Fi_01 Alta Guajra Ti
FZ_02 AtaGuaral Industrial Clays, Gypsum
PZ_03 AtaGuarad Industrial Clays, Gypsum
F2_04 AfaGuara s Asbasto
P2_02 AtaGugrat Industrial Clays, Gypsum
Industrial Clays, Gypsum




New
Geochemical o AR

a ﬂ ’ . -j ~ &
Anomalies = e, )
v :-\‘ & o
r.:m ™ - — : - :“ ’ = . - - :"9!
s 1= I MINERAL GROUP ANOMALIES
= |PRECIOUS METALS AND MINERALS 492
~r“|BASE METALS 244
, -+« ISTEEL INDUTRY METALS 221
- b iy ‘ ANOMALIAS GEOQUIMICAS PARA i SPECIAL METALS 197
oy \ POTENCIAL DE RECURSOS MINERALES [ L
' = A—\_j GRUPQ 1 - METALES Y MINERALES l::: | N DUSTRIAL MI N ERA LS 183
e Freciosos : ENERGY MINERALS
: GRUPQ 2 - METALES BASICOS | 252 * - .
SE&?;E’:'ZE:EZG:’CO : ) ‘h (EE?E?EJR})METALES DE LA INDUSTRIA

GRUPQ 4 - METALES ESPECIALES

N (Ti, Tierras Raras, Sb,)
MAPA DE ANOMALIAS
GEOQUIMICAS DE COLOMBIA
Z\ ANOMALIAS NUEVAS GRUPO 5 - MINERALES INDUSTRIALES
W\ 7 (Al Na, K)
= GRUPO 6 - MINERALES ENERGETICOS
)
partir de
B oy de dat 2009




1 1 ANOMALY CODE ELEMENT, GEOCHEMICAL
Gr 1- Precious metals and minerals MALYCODE  pomacy name Lo, GeoHEMICAL
— Y = - 0 0 0 000009
P&4 03 Paratebueno norte Au, Ag
ANOMALY CODE ELEMENT, GEOCHEMICAL "
ANOMALY NAME ! P65_03 Sur de Bolivar 2 Au, Ag
ID_AGQ ASOCIATION OR MINERAL P83 03 IMontecristo Au
P64 02 |Santa Cruz Au, Ag P93 02 La Aventurera Au
PG4 04  |Paratebueno sur Au, Ag P93 03  |Bajo Cauca Au
P65 04  |La Puya-La Chiva-Vida Au, Ag P95_01 Nordeste Antioquefio 2 Au
P65 05  [Surde Bolivar 1 Au, Ag P105 01 Puerto Valdivia 1 Au
P85 06 |ElPifial Au, Ag, Cu P106 01 [Zaragoza Au, Ag
P74 01  |Surde Bolivar 3 Au, Ag, Cu P110 24 |Macizo de Santander 2 Au, Ag
P83 01 |Caucasia Au P115_05 |San Jose de la Montafia  |Au
P94 04 |EIBagre Au P117_03  |Amalfi2 Au
P106 05 |Amaffil AU P117_05 |Segovia2 Au
P110_22 VetqsyCaI|forn|a Au, Ag P117 07 |El Diamante AU
gﬂg ﬁz t"a_cr‘m dﬁ Santander 1 2“' Ag P118_01__|Remedios Au
2_erestla d P129_07 [ElCemo Au-Ag
P116_10 [Berlin Au
P129 08 |[Carauta Alto Au-Ag, Cr
P116 11  |Guadalupe-Yarumal Au P129 11 Piedras-C 1 A
P116_12  |Nechi2 Au, Ag ledras-L-arauta u
P116_13_|Guadalupe Au, Ag P129_12 |Piedras Au-Ag, Ph-Zn
P117 08 Seqovia 1 Au P129 13 San Jose 2 AU'AQ, Pb-Zn
P129 10 |Morrogacho Au-Ag P131 06 |Don matias Au
P130 06 |Buritica Au-Ag P132 05 |Yali Au
P131_05 |Santa Rosa-Gomez Plata |Au P133_03 |[Estacion La Cristalina Au
P132_06 |San Roque Au P145 06  |Pabon Au-Ag
P146_17  |Titiribi Au-Ag. Cu P145 09 |Ocaido-Isleta Au-Cu
P165 08 |Andes-Taparto Au-Ag P145_10 |Urrao-San Jose Au
= . e P146_18 |La Comia Au
N P146_19 |Armenia Au-Ag
P147 09 |Concepcion Au
P148 03 |[El Jordan Au
P164_01 Bebarama Au-MPG
@ . P164_04 |Tutunendo Au-MPG
P164 06 [Nemota Au-MPG
WZL"&A
omalies
ANOMALY CODE ELEMENT, GEOCHEMICAL
HIGH GEOCHEMICAL POTENCIAL ID_AGQ ANOMALY NAME ASOCIATION OR MINERAL
MIDDLE GEOCHEMICAL POTENCIAL P55 04 San Martin de Loba Au
LOW GEOCHEMICAL POTENCIAL P68 03 |Acandi-El Tolo MPG
o - R g P79 01 Cuque MPG
S8 8 P83 02 |Nechi| Au
P84 01 Nordeste Antioquefio 1 Au
INGEOMINAS Pg5_02 Santa Rosa Au
QEOLONICAL Mavey P89 01  |Riosucio 1 Au-MPG
P92 01 Corozalito-El Almendro Au
P94 01 Puerto Triana Au
P94 02 Caceres Au
P94 03 Nordeste Antioguefio 3 Au
P13 06 Dibulla 4 Au
P13 07 Dibulla 1 Au
P13 08 Dibulla 2 Au
P102_01 |Riesucio 2 Au-MPG
P103 01 |Rio Mutata-Riosucio Au-MPG




CONCENTRACION DE ORO POR MACROUNIDAD
GEOLOGICA
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ZONES WITH GEOCHEMICAL POTENTIAL

MAPA D€ ZONAS CON POTENCIAL GEOQUIMICO
PARA AECURSOS MINEAALES DE COLOMBIA.

METALES Y MINERALES PRECIOSOS
identificador Nomore de la Zona
P108_01 Fuerto Triana
P129_01 Marata
P187_01  Rio Claro
Pas_o1 Maordeste Arnticquefic
Pa22 03 Diamante-Guachavez
P146_03  Titiribi

w g@@ gm @a P14 _01 Santa Fe de Anticquia-Guazabra Oeste
P130 02 Buritica
P29%_01 Pance occklental

T R q o Pa21_01 Caldono-Picya

\ 3 P131_01 Santa Rosa-Gomez Plata
P343°01  ElPisno
B188_03  Mistato
P184_02  Quibde-Guayabal
P166_02 Fredonia-Marsella
Pa3I_N Bajo Cauca
PBS_01 Santa Rosa
PE3_01 Mantecrista
P244_01  Salento
P13 01 Dibulla
P387_02  Almaguer
2184 _01 Raspadura
PEa_01 Acandi-El Tolo
P340_02 MNapi-Belen
P205_01 Quinchia
P13201  vali
B362 01  Guapl narte
PB2_01 La Aventurera
P1ge_01 Jardin-Dojurge
Paze 01 Ancuya
P167_01  Asgelia
P431_01 Santa Lucia
P187_02 Mescpotamia
P130_03  Puente Oceidente
210 01 Upia
P207_02  Libano
PH0_01  ‘etas y Calfamia
P2so_01 Ginebra
£302_01 RioAla
P152_01 San Jose
P279_03 Dagua ceckdental
P145_02 Alguia-Arenales
P342_01  Munchigue-Fondas
P113_01 Murindo-Jedega Narte
P185_01 Farallones
P150_01  Chipata
P410_01  Tamboy
P225 01  Gachala
P202_01 Tamana cccidental
P380_01 Caranacoa
P184_01  Bebarama
Frasno

Fatia-Baltoa norte

Condolo-Andagnya sur
Mayerquin occicental
Cuebrada Santa Rosa
Rio Chiguila

Teida Fria

Amaga

Cugue

Naguen 2

Muze

Pueno Berrc

San Diega

Buenos Ares-Teta
Liborina-Sucla cccidental
Caramanta

MNaguen 1
Murrl-Chaguenada
Bebara

Anchicaya accidental
Sur de Bolvar

Magui
Cajon-Carbonero ocodental
Palestina

Cumbitara

Amalfi

Chete-Cateje

Balwar

Rapaso-Cocoll occldantal
Berlin

Wersalles narte

San Reque

Musinga

Yilleta

Riosucico




ENERGY MINERALS PROGRAM

» Coal (metallurgic)

» Coal Bed Methane (CBM)

» Uranium

INDUSTRIAL MINERALS PROGRAM

» Phosphates

» S, Mg, K, Ca

» Building materials



SPECIAL TOPICS OF RESEARCH PROGRAM

» Geochemical Atlas of Colombia
» Metallogenic Map of Colombia
» Geophysical Map of Colombia

» Research in mineral deposits and the
environment - ARD




GEOLOGY FOR MINERAL RESOURCES PROGRAM
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RECONOCIMIENTO GEOLOGICO BLOQUES AEM‘

“

PN

- Bloques AEM
e

D Areas AEM con Reconocimiento Geoldgico

Tootona

Geology
Mineralizations
Occurrences
Mining

Rocks, Minerals




SERVICIO
GEOLOGICO
COLOMBIANO

MAPA DE ESTADO
DE MUESTREO BLOQUES AEM

st o

o)

GEOCHEMISTRY SAMPLING
PROGRAM

[ Sampling J

v Stream
sediments
( 1 samples/1-56 km?)




AIRBORNE GEOPHYSICS PROGRAM

Kepecvela Convenciones

[ Area Uil (Lineas de Vuelo y Lineas de Control)
[ | Avance en la Adquisicion

|| Bloque Finalizado

Areas Estratégicas

D Bloques Aerogeofisica 2013
Daloquesl\erogeoﬁslca 2014 M agnetomet ry

:l Departamentos de Colombia

Magnetic and Radiometric System - PR-PEC

N :

SERVICIO
GEOLOGICO
COLOMBIANO

Lines 500m / 5km (N20W)
FARRCSEOMEY, Lines 1000m / 10km (N-S)
el At Altitude /100 a 300m

LEVANTAMIENTO AEROGEOFISICO

14 - Septiembre - 2015

RN Jr— 633.108 km
| 438.630 km?

DATUM MAGNA SIRGAS ‘

Brasil

ORIGEN EN LA ZONA BOGOTA
Coordenadas Geograficas: 4°35'46,3215" N, 74°04'39,0285" W
Coordenadas Planas: N = 1'000.000. E =1'000.000
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SERVICIO
GEOLOGICO
COLOMBIANO

e e P S

) MAPA DE
AREAS CON RECONOCIMIENTO
METALOGENICO

ot

METALLOGENY AND MINERALOGY
PROGRAM

ROCKS, MINERALS, SEDIMENTS,
PANNED CONCENTRATES
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RECONOCIMIENTO GEOLOGICO BLOQUES AEM‘

g’“

VAP

| | Areas AEM con Reconocimiento Geolégico

- Blogues AEM

Geology

{L__MINERAL RESOURCES POTENTIAL /\

Geophysms

I‘VIetaIIo'gelny‘&'
Mineralogy

PROSPECTIVE AREAS




MINERAL PROSPECTIVES ZONES

MINERAL PROSPECTIVE ZONES

e GOLD
7] PLATINUM
— =
[TTTT] mom

[ — =
[ PoTassium
E maGNESIUM
[FEEH] PHOSPHATE
== coutan
| URANIUM
B coaL

Total Area: 39'625.591 Ha
Source:
Senvicio Geoldgico Colombiano
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METALLOGENETIC INFORMATION
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RECURSOS MINERALES Y ASOCIACIONES PARAGENETICAS
LITERAL SIMBOLO 'DESCRIPCION

A O lnconrenv e
s )

. Cu, Cu-Pb-2n, Cu-Ag, Cu-Au, Cu-Mo ~SSTEDEOSTO
c (@) T D SIMBOLO [DESCRIPCION

u, Au-Ag, PGE, Au-Cu, LSS ) ‘Depositos Asociados con infrusiones maficas y ltramaficas en
° o Pb-Ag-Zn, Pb-Zn, Pb, Zn ook
-Ag Zn, Pb-Zn, P, 5 Depésitos Asociados con intrusiones maficas y ultramaficas en

€ areas tectonicamente inestables

Fe, Mg
R @ 3 Depositos asociados con rocas y sistemas alealinos

lal
- I3 4 Depésitos asociados con wicanismo continental mafico

Fosfatos, Magnesita, Na, K, B, Li {sales), Yeso, Nitratos

o Minerales Al, Granate, 5 Pegmatitas
H Asbestos, Talco, Arcllas, Caolin, Bentonita, Grafito, Diamante
Industrial, Azufre, Perlita, etc) 6 Depbsitos asociados con granitos

| @] 7 Depésitos Tipo Porfido

Ba .50
1 . 8 Depdsites metasomaticos (Incluyendo Greissen y Skam)

Sn, Sn-Ag, Mo, W, Bi, Sb
M o Piedras preciosas (Diamante, Zafiro, Amatista, Topatio, Depsios 3900ai0s con f00as wicaiozs adidas a eTedas y

Turmalina, Esmeralda, ete) ¢ subvolcanicas en un dominio continental
L O U, U-V-Cu, Th, REE, Nb, Ta, Be, Li, 2r Depositos asociados con wicanismo submarino y secuencias
10 mannas. imentarias (incluyen rir

M . sulfuros masivos - VMS - Tipo SEDEX)

Rocas ornamentales (Granito, Travertino, Marmol ete)

MG

n.‘é 'y N
SOt vasil

Depbsitos asociados con sedimentos Clasticos

Depésitos aseciados con sedimentos Carbonatados

Depbsitos asociados con sedimentos Quimicos.

Depésitos asociados con sedimentos Biogenicos

Depbsitos asociados con deshidratacion de segregacion de fluidos,

Depbsitos asociados con segregacion metamorfica

Depésitos residuales

aDED AR 0 0 | & PORD <=

Depdsitos de Placer




MAPA DE MINERALES
EN COLOMBIA

-

P Edsin

PERU

MINERAL DEPOSITS INFORMATION

VENEZUELA

MINERAL DEPOSITS

. MATERIALES DE CONSTRUCCION
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MINERAL DEPOSITS INFORMATION
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MINERAL DEPOSITS INFORMATION S =

VALLE DEL
CAUCA
1%
RESERVAS - RECURSOS

| (MILLONESDETn) |
|_MEDIDAS | INDICADAS | INFERIDAS |
673,52

ZONA CARBONIFERA

TOTAL POTENCIAL
COSTA ATLANTICA




GEOPHYSICAL INFORMATION @
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Prospective Areas
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SERVICIO
GEOLOGICO
COLOMBIANO

e esmrae
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) MAPA DE
AREAS CON RECONOCIMIENTO
METALOGENICO




SERVICIO
GEOLOGICO
COLOMBIANO

MAPA DE
ANOMALIAS GEOQUIMICAS
BLOQUES PRIORIZADOS

e Ml b 1 D do s M

Priority Zones

| Geophysics Geochemistry |




INFORMATION MANAGEMENT

1. Standardization
2. Safe storage
3. Available on line

GEODATABASE
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