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Can a spectrometer be used for mineral
exploration

Overview
Mineral Analysis Spectrometers | Precision, Efficiency & Depth in. The application of
spectrometers in geophysics not only boosts the efficiency and accu.

Key Takeaways
Yes, spectrometers are widely used in mineral exploration to rapidly identify, analyze,
and map minerals both in the field and in the lab.

Applications in Mineral Exploration

Spectrometers allow geologists to measure and identify minerals quickly, often within
seconds, which significantly accelerates exploration compared to traditional methods.
They can detect different mineral phases, create mineral alteration maps, and
identify pathfinder minerals that indicate the presence of ore deposits. This capability
is crucial for exploration of metals such as gold, silver, copper, nickel, iron, uranium,
and aluminum.

Types of Spectrometers UsedUV-Vis-NIR Spectrometers: Portable instruments like
oreXpress™, oreXplorer™, and oreXpert™ analyze ultraviolet, visible, and near-
infrared light to identify minerals in the field, core shack, or lab.

X-
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Ray Fluorescence (XRF) Spectrometers: Handheld XRF devices, such as the TITAN
analyzer, provide immediate elemental analysis of rocks, soils, and drill cores,
enabling geologists to detect geochemical anomalies and lithological variations on-
site. Infrared (IR) and Raman Spectrometers: These instruments analyze molecular
vibrations and IR absorption patterns to identify silicates, carbonates, and other
minerals. Hyperspectral Imaging (HSI): Systems like those from Specim capture
detailed spectral data across visible to thermal infrared ranges, allowing rapid,
repeatable mineral identification and mapping over large areas.

High-

Resolution Mineral Spectrometers: Devices such as the ASD TerraSpec 4 Hi-Res
provide enhanced sensitivity and resolution for low-concentration or low-reflectance
minerals, improving exploration targeting and core analysis.

Advantages Over Traditional Methods

Spectrometers offer several benefits for mineral exploration: Speed and Efficiency:
Rapid identification reduces the time needed for field surveys and lab analyses.
Precision and Depth: High-resolution spectral data allows detection of subtle
mineralogical variations and low-concentration minerals. Portability: Many
spectrometers are battery-operated and rugged, suitable for remote or harsh field
conditions.

Non-

Destructive Analysis: Techniques like XRF and HSI allow analysis without damaging
samples.

Data-

Driven Decision Making: Real-time results support exploration planning, drill
targeting, and ore deposit modeling.

Conclusion

Spectrometers are essential tools in modern mineral exploration, enabling geologists
to identify minerals, map alteration zones, and make informed decisions quickly and
accurately. From portable UV-Vis-NIR devices to advanced hyperspectral imaging
systems, these instruments enhance both field and laboratory exploration workflows,
improving efficiency, precision, and overall success in discovering mineral resources.
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Article Content

Mineral Analysis Spectrometers | Precision, Efficiency & Depth in ...

The application of spectrometers in geophysics not only boosts the efficiency and
accuracy of mineral exploration but also plays a crucial role in environmental
conservation.

Recent Advances in Spectroscopic Techniques for Mineral ...

This chapter presents recent findings and their practical applications, highlighting the
transformative potential of advanced spectroscopic techniques in promoting
innovation in mineral

Geology | Mining Spectrometers

Spectral Evolution''s field portable, battery-operated oreXpress™, oreXplorer™ and
oreXpert™ ultra-high resolution NIR spectrometers are designed for mineral
identification in mining

(PDF) Recent Advances in Spectroscopic Techniques for Mineral ...

Recent advances in spectroscopy have significantly increased our ability to
investigate complex mineral systems more precisely and effectively.

The Role of Mineral Analyzers in Transforming Mineral Exploration ...

Mineral analyzers play a pivotal role across various stages of exploration: Raman
spectrometers are particularly effective in identifying crystalline materials and
gemstones, such as

Laser-Induced Breakdown Spectroscopy in Mineral Exploration and

Laser-induced breakdown spectroscopy (LIBS) is a type of optical emission
spectroscopy capable of rapid, simultaneous multi-element analysis. LIBS is effective
for the analysis of

Raman Spectroscopy for Mineral Identification: A Practical Guide

While an introduction to the basic principles of Raman spectrometry is presented, the
primary focus of this Guide is to present a practical level introduction to the method
with emphasis on the use of

Portable Mineral Testers for Mining and Exploration

X-Ray Fluorescence (XRF)-based portable mineral testers, such as TITAN, provide
immediate, on‑site elemental analysis of minerals to support exploration, geological
mapping, and sample screening
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Mineral identification and exploration with our (SWIR) FT-NIR

Our FT-NIR Rocket fibered Fourier-transform spectrometer is a great instrument for
mineral identification and exploration. The Arcoptix FT-NIR will measure in the SWIR1
and SWIR2 region (900 to 2600nm)

Indicator Minerals, Pathfinder Elements, and Portable Analytical ...

In this article, the developments in these portable devices, and their contributions in
the platinum group elements (PGE), rare earth elements (REE), gold, base metals,
and lithium

The Development of Field Spectroscopy for Minerals

Spectroscopy can help identify key mineral assemblages that point exploration
geologists towards different types of mineral deposits. However, to

Remote Sensing in Mineral Exploration

The first paper, by Berger et al., discusses the use of the AVIRIS (Airborne Visible
Infrared Imaging Spectrometer) scanner, which provides high-resolution reflectance
measurements in the

Mineral / Mining Analysis with Skyray XRF Spectrometers

Mineral / Mining Analysis with Skyray XRF Spectrometers Handheld X-Ray
Fluorescence Spectrometers have revolutionized mineral and mining exploration
analysis. With Skyray XRF Analyzers your

Laser-Induced Breakdown Spectroscopy—An Emerging Analytical

The mineral exploration industry requires new methods and tools to address the
challenges of declining mineral reserves and increasing discovery costs. Laser-
induced breakdown

How are Spectroscopy Techniques Used in Mining?

Spectroscopy can also help to characterize contaminants from mining operations,
helping to mitigate environmental problems. Some common

Advances on Exploration Indicators of Mineral VNIR-SWIR Spectroscopy ...

This paper systematically summarizes recent advances in mineral exploration
indicators (MEIs) of VNIR-SWIR spectroscopy and chemistry, and compares them in
different regions or

Mineral Mapping for Exploration: An Australian Journey of ...
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This paper describes selected results from over a dozen collaborative projects led by
Commonwealth Scientific and Industrial Research Organisation (CSIRO) in Australia
spanning a 30

Innovative airborne geophysical strategies to assist the exploration of ...

The interpretation of geophysical data is important in relating geophysical responses
to the lithology and geophysical anomalies to potential exploration targets that are
concealed under cover.
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This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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