Petrophysics applied to magmatic sulfide deposits:
The physical properties - mineralogy link
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Physical Property Contrasts
— Geophysical Anomalies
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The physical properties — lithology/mineralogy link
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Physical properties
measurements help

make the link between

geophysical and

geological interpretation
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Forward Problem: What phsical properties do different rock-types present?
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Inverse Problem: How to interpret rock-types from physical properties?

Enkin, Hamilton,
and Morris, 2020




Forward Problem: What physical properties do different rock-types present?
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Inverse Problem: How to interpret rock-types from physical properties?
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Figure A : Enkin, 2018 - Geological Survey of Canada Rock Physical Propcrtf Database
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Figure A : Oldeive Olesen et al., 2017 - Norway Petrofysisk database PETBASE 3.0
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Figure A : Geological Survey of Finland, 2012 - Valtakunnallinen Petrofysiikka
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Crustal rocks are half oxygen, and 1 - 15% iron
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Highland Valley Copper porphyry deposit, near Kamloops, BC
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Iron Oxidation State controls Magnetite and Hematite Concentration
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Highland Valley Copper porphyry deposit, near Kamloops, BC
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Highland Valley Copper porphyry deposit, near Kamloops, BC
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Highland Valley Copper porphyry deposit, near Kamloops, BC
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Metamorphism
Weathering, sedimentary transport
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Geochemistry, Geophysics,

Geosystems®

RESEARCH ARTICLE

Key Points:

-

The density and magnetic
susceptibility of ultramafic

rocks change predictably during
serpentinization (hydration) and
carbonation

Density is most effective at
predicting the extent of alteration,

whereas magnetic susceptibility may

be subject to significant variability
Physical properties can predict the
mineralogy, alteration extent, and
potential of ultramafic rocks for
carbon soquesirat 1o

mik

Deducing Mineralogy of Serpentinized and Carbonated
Ultramafic Rocks Using Physical Properties With
Implications for Carbon Sequestration and Subduction
Zone Dynamics

J. A, Cutts' ", K. Steinthorsdottir’, C. Turvey' *, G. M. Dipple' ", R. J. Enkin® ", and
S. M. Peacock’

Department of Earth, Ocean and Atmospheric Sciences, CarbMin Lab, The University of British Columbia, Vancouver,

BC, Canada, “Geological Survey of Canada-Pacitic, Sidney, BC, Canada

Abstract Serpentinization of ultramafic rocks is fundamental to modern plate tectonics and for
volatile (re-)cycling into the mantle and magmatic arcs. Serpentinites are also highly reactive with CO,




Ultramafic bodies sampled
along the marine Cache
Creek terrane, British
Columbia and Yukon
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XRD mineralogy (vol%)
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Hydration

R1:olivine + orthopyroxene + H,O — serpentine + brucite + magnetite

Carbonation

R2:olivine + brucite + CO, + H,0O — serpentine + magnesite + H,O

R3:serpentine + CO, — magnesite + talc + H,O

R4:talc + CO, — magnesite + quartz + H,O



Dejan Mildragovic, Decar (BC)
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Photomlcrographs - re5|st|ve and conduct ve samples from Bell Porphyry Deposit

Mitchinson, Enkln and Hart 2013



Resistivity vs Density
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Electric Impedance:
Resistivity and
Chargeability
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Geophysical anomalies are caused by physical
property contrasts.

Rock physical properties reflect lithology and
mineralogy, and can be understood in terms of
composition and geological history.

Physical properties measurements help make
the link between geophysical and geological
Interpretation.



@ Geophysical anomalies are caused by physical
property contrasts.

Rock physical properties reflect lithology and
@ mineralogy, and can be understood in terms of
composition and geological history.

Physical properties measurements help make
@ the link between geophysical and geological

Interpretation.

@ Ultramafic systems are particularly exotic!



Petrophysics applied to magmatic sulfide deposits:
The physical properties - mineralogy link
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