
MINING

T
he ever increasing 
demand for exploration 
of new mineral 
resources from the 

earth’s subsurface has brought 
tremendous pressure on 
exploration geologists all over 
the world. The growing global 
energy need, rapid infrastructure 
development, and environmental 
concerns have renewed the 
focus on better utilisation and 
responsible exploration of 

Making proper 
use/utilisation
of data from 

techniques
is the most 
challenging part 
of an exploration 
geologist’s 
work, requiring 
theoretical
knowledge,
practical
understanding
and a degree 

imagination.

natural resources especially for 
exhaustible mineral resources.

  Discovering hidden mineral 
deposits requires novel 
understanding coupled with 
innovative technologies. This has 
led to an increased adoption of 
advanced tools and technologies 
such as Remote Sensing (GIS), 
advanced geophysical surveys, 
geochemical sampling/analysis, 
geological modelling etc. for 
exploration of mineral assets.

An integrated approach

Exploration of Earth’s subsurface 
for mineral sources requires 
a collaborative, integrated 
approach and methodologies 
that combine all 4Gs – 
Geospatial, Geology, Geophysics 
and Geochemistry – to meet 
the exploration challenges.  This 

Such a multi-disciplinary 
approach is a prerequisite 

for mineral 
exploration

Going
4G
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in today’s highly focused 
exploration environment. Instead 
of using a single approach for 
mineral exploration, a systematic 
integrated approach of different 
technologies complements/
supplements each other in 
finding the target area in a short 
turnaround time with a greater 
level of confidence. 

The integrated approach 
demonstrates the end-to-
end process adopted by 
many experts, viz. geologists, 
geophysicists, geochemists, 
geospatial experts etc. This 
process includes verifying 
historical data from different 
origins, geospatial application 
using satellite imageries, 

geological mapping, geophysical 
surveys, geochemical sampling/
analysis, processing of the 
data, analysing results, 
integrating results and finally, 
developing integrated geological 
interpretations on which 
follow-up drilling and mining 
exploration can be planned. 
Mineral exploration methods 
vary at different stages of the 
process depending on the size 
of the area under exploration, as 
well as the type and intensity of 
required information.

Making proper use/utilisation 
of data from different 
studies/techniques is the 
most challenging part of an 
exploration geologist’s work, 

requiring theoretical knowledge, 
practical understanding and a 
degree of flair and imagination.  
A logically designed exploration 
program progresses through a 
number of stages, from regional 
reconnaissance to semi-detailed 
follow up and then to detailed 
evaluation. 

Geospatial application is 
the initial step of regional 
reconnaissance study, which 
gives an overview/visualisation/
acquisition of the geological 
information of a wide area 
at a small or large scale. This 
application uses the remotely 
sensed imagery which has 
become increasingly important 
to worldwide geological and 
mineral mapping, and gives a 
base/direction to go ahead for 
further exploration in a cost 
effective manner and in a short 
turnaround time.

Geological Mapping is the 
science and study of the 
solid Earth which cannot be 
completed without surveying the 
earth surface features in field 
with geological instruments like 
GPS, clinometers, hammers, lens 
etc by expert geologists with a 
good knowledge of the subject. 
Collecting structural data (dip/
strike) and identification of 
lithological units and their 
contact zones are some of the 
major activities to be observed 
in the field. Basically, the quality 
of a geologic map depends upon 
the accuracy and the precision of 
the field investigations.

Based on the integration of 
geospatial and geological 
studies of an area it is crucial 
to assess a correct and proper 
geophysical method (viz. 
magnetic, gravity, resistivity etc) 
for every individual mineral. 
Lithological and structural units 
associated with any particular 
mineral in an area play a 
major role in identifying the 
geophysical method that is to 
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• Discovering hidden mineral deposits requires use of advanced 
technologies and this has led to an increased adoption of Remote 
Sensing, GIS, advanced geophysical surveys, geochemical 
sampling/analysis, geological modelling.

• Combined use of geospatial, geology, geophysics and 
geochemistry makes exploration cost-effective, efficient and more 
accurate.

• The end-to end exploration process includes verifying historical 
data from different origins, geological mapping, geophysical 
surveys, geochemical sampling/analysis, data processing, 
analysing and integrating results, and finally, developing 
integrated geological interpretations on which follow-up drilling 
and mining exploration can be planned.

project facts



be applied. It is also critical to 
integrate geochemical studies 
with geological and geophysical 

mineral resources. The intensity 
of geochemical survey (viz. 
random/systematic surface 
sampling or sampling through 
pitting/trenching) depends on 
the geological status of the area.

Finally, integration of all 
the acquired and processed 
geospatial, geological, 
geophysical and geochemical 
data/results helps in 
prioritisation of target areas for 
follow-up exploration.

Conclusion

Integration of 4G data and its 
interpretation is the most crucial 
and decisive part in mineral 

exploration for prioritisation 
exploration targets.  Such 
an integrated approach 
has a major contribution in 
substantial reduction of upfront 
investments (In terms of drilling 
expenses) and associated 
risks. All subsequent stages of 
exploration get guided by the 

interpretation. Hence, it is crucial 
to select the right combination of 
technologies and expertise.
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About RMSI

RMSI is a geological and resource 
consulting company. With a project 
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mineral asset evaluation, geological/
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industry. 
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