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DETECT ORE FLUIDS IN CARBONATE ROCKS

Carbonate minerals are very effective recorders of mineralizing fluid
flow and their isotopic variations form detectable alteration halos
around many mineral deposit types such as Carlin, CRDs and skarns. ALS

MDRU, in partnership with ALS Minerals, offers rapid stable

isotope measurement in carbonate minerals and rocks. These 6'°0 %, V-SMOW
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around ore deposits that indicate the location and degrees of 200 L
mineralizing fluid interactions, even where geochemical responses fmA

may be weak or missing.

Hydrothermally-altered host rocks around ore systems may have
large (up to several kms) alteration halos that define their 800
alteration footprints, but in carbonate rocks, mineral deposits may
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Mineral Isotope Analyzer

MINERAL DEPOSIT RESEARCH UNIT

ALS

NEW ANALYTICAL SYSTEM
LGR CCIA-48 Isotope Analyzer
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The new MDRU Mineral Isotope Analyzer is based on Off-Axis Integrated
Cavity Output Spectroscopy (OA-ICOS), characterized by relatively low initial
capital cost, low maintenance, and inexpensive consumable requirements. The
off-axis laser alignment is particularly robust, introducing the potential for field
or mine site deployment.
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HOW IT WORKS

Variations in light stable isotopes of elements in ore
systems, such as oxygen, carbon, hydrogen, and sulfur,
have been instrumental in understanding fluid-rock
interactions in and around ore deposits for more than
half a century. Typically, the relatively “heavy” isotopic
values in the host rocks are shifted towards lighter values
during interactions with hydrothermal fluids. Stable
isotope ratios therefore provide information on f fluid
flow during hydrothermal ore mineralization, and it is
now possible to map the extent of fluid interactions,
discern fracture-controlled vs pervasive fluid flow,
determine fluid temperatures, alteration intensity and
mineralizing fluid sources - all of which contribute
improved ore deposit and exploration models.

Carbon isotope ratios can identify the carbon source in
carbonate minerals (e.g., mantle, sedimentary rock or
biogenic) as well as the role of oxidation in hydrothermal
systems. Oxygen isotope ratios in carbonate minerals
typically vary according to the origin and temperature of
mineralization. Generally, heavy ®O-enriched host rocks
will become depleted in 8O upon interaction with the #O
lighter hydrothermal fluids to produce the distinct
isotopic signatures of altered, relative to fresh, host
rocks.

As an exploration targeting tool, stable isotopes can
identify: 1) regions or structures of fluid flow in
‘apparently’ unaltered rocks; and 2) identify the locations,
nature and relative intensities of fluid-rock interactions.
Smart explorers will recognize that such information can
be used to recognize and rank targets, prospects and
acquisitions, as well as to recognize and follow up on
near-misses.
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