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LABORATORIES

CENTER FOR DIGITAL PROCESSING OF IIVIAGES
AND CHARACTERIZATION OF GEOLOGIC
NMATERIALS

ANDEAN COPPER ORE-GENESIS RESEARCH:
APPLICATIONS TO MINING EXPLORATION

RESEARCH PROGRAMS

l

|

|

Interactive use
of satellite imagery
data

Tectonic conditions
related to the genesis of
Andean porphyry copper

deposits

Origin and petrologic
evolution of the
Andean porphyry
copper deposits

Alteration events and
duration of hydrothermal
activity in the Andes
porphyry copper deposits
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Plan of Operations (%)

tems of lechnical cooperation st Year 2nd Year 3rd Year 4th Yearﬁ\
0- 1iAllocale appropriate personnel and facililies \o the Stall Seclio‘n , ) : ' I l ‘}
"[;-; Make an operalional plan ol ihe Slall Sechon o ) ————J N —"-'ﬂ ________ ~_~W w_-_— S
0-3{Operale lr;Slall Section approprialely an lhe basis of Ihe operational plan ; - 1‘ _____ -

1-1 Procure and inslall machinery & equipment

i-2jAcquire operalion melhod ol machinery & equipmeni

1-3|Acquire management and maintenance method of machinery & equipnient

1-4 Operaig and mamnlzin machinery & equipment appropiialely

2. Digital Image Processing

2—-_1_Laamc Treory of Rernole Sensing (Oplical Sensor)

Q-Q%Spec\rum Pancipias

2-3 Theory of Image Processing

2-4 Basic knowledge ol SAR Dala

2<51Applicalion of inage Processing Sysiem Techaology

%) suonesadp Jo Ueld Z HEXHE

3. GIS Technology tor Mineral Exploration

3-1‘3asic Knowledge of GIS

3-2 Sysiem Operalion

G-GEGIS-Based Exploralion Methcdology

4. Applicalion lor mineral exploration

4-1|Phologaclogical Interprelalion Technology

A
Q
N

Mineral denlilication by Speciral Analysis

4-3 Fina! Evalualion Combined wilh Other Exploralion Dala

a4 lCase Swdy

5. Applied Remote Sensing for Environmental Monitoring & tmpact Analyses

A-1{Basic knowledge ol Applied Technology

5-2|Application ol SAR Dala

5-3-Case Sludy

8. Workshop / Seminar

7. Preparalion of Guideline / Manua}

(
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The following table gives the figures for the management (operations) expenses and
working (investments) expenses of the Exploration Division of CODELCO in million

USS:
Budget , 1995 1996 1997 1998 1999
'x 1000 USS :
Operadans . 7,888 11,137 - 11,303 11,175 8,521
Investments 10,272 11,439 14,233 13,887 9,856
TOTAL 18,160 22,576 25,336 25,602 18,377
F ) R HWEF R
1) Department of Geology annual budget (last 5 years, in USS)
Expenses 1995 1996 1997 1998 1999 Total
a) Management 150,000 | 150,000{ 150,000{ 150,000 150,000 750,000
b) Working expenses
- operation costs 130,000 150,000} 160,000{ 195,000} 202,000{ 837,000
- research working costs (*) 330,000 422.000{ 405,000 470,000 400,000} 2,047,000
Total 630,000 | 722,000} 715,000] 815,000} 752,000| 3,634,000

(*) Total of earth sciences yearly research grants received by the Department of Geology.
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Satellite Remote Sensing

Fealure of Data Acquisition
wide area
homogeneous
no influenced by accessibility & politics
repetition

Optical Sensor
Speclral Analysis
VNIR (visible and near infrared)
SWIR (short wavelength infrared)
TIR (lhermal infrared)

Phologeologic Analysis
Lineament
Roughness
Orainage system

SAR (Synthetic Aperture Radar)
Phologeologic Analysis
Lineament

Roughness
Drainage system

Interferametry

—_

%

Exploration

Difficulties
Brined deposils
Accessibility
arid/semi-arid area
thick vegelation area

Hydrothermal alieration
alteration minerals
alteration zonation

Structuratl control
Lithological control

Magma-hydrothermal mineralization
Porphyry type mineralization
Skam type mineralization
Intrusion-refated type mineralizalion
Epithermal type mineralization

Environmental monitoring

Earthquake
Volcanic activity
Water pollution
Yegetation

Agriculture

Fig. 1 Application of Satellite Remote Sensing to Exploration and Environmenial Monitoring
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Fig. 2 Spectral Bands Composition of Principal Optical Sensors
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