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v, Canadian Malartic:

v, >18.6 Moz Au

v, South of the Cadillac -
Larder Lake Deformation
Zone, Québec

i, Oxidized Intrusion-

related deposit
(Helt et al., 2012, Economic Geology)

v, Stockwork-disseminated

System (De Souza et al., 2016,
Economic Geology)
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State of Knowledge | in 2013

v, Structurally-controlled

biotite, calcite and pyrite "_‘..-r._. ';-;L:Liliﬁ--;-"’%-s;

alteration (perry, 1939, Econ. Geol.)

v, This deposit should have a
large footprint but its
expression is unknown

v, Geophysics does not work
for direct ore targeting
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v. Long mining history makes |
current surficial exploration | . i
techniques (e.g., soil . -
geochemistry) inefficient |
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Our Understanding in 201

118 structural, geophysical,
geochemical, mineralogical,
and petrophysical halos

Sizes range from 0.5to 6 km
from the core of the system

Multiple alteration centers
(CM, Cartier, Bravo/Odyssey)

New models: structural/
metamorphic/hydrothermal

New techniques applicable
to gold exploration
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Main vectoring tools in the Canadian Malartic footprint
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Major Results
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Geological setting and new metamorphic evolution model of the footprint
Structural footprint (zones of structural complexity, biotite foliation)

Lithogeochemical, mineralogical and petrophysical halos in mafic dykes,
metasedimentary and felsic-intermediate intrusive rocks

Isotopic (G%H, 4180, U13C, G34S) halos in mafic dykes and metasedimentary rocks
Mineral chemistry halos in metasedimentary rocks

New geophysical approaches: spectral IP, anisotrophy of resistivity, variance
Multi-parameter integration through PCA and machine learning approaches

New surficial exploration approach using mica compositions
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Geological Setting nserc.cme Ty

v, 3 deformation events: D, - isoclinal F, folds, pressure-solution cleavage (S,)
D, - close s-shaped F, folds, NW-SE biotite cleavage (S,)
D - subtle crenulation cleavage (S;)

v, 2 structural controls: E-W Sladen fault and NW-SE high-strain zones (in F, fold hinges)

<1 ppmAu >1 ppm Au

v, Main ore mineral association:
Biotite, microcline, albite, calcite,
ferroan-dolomite, pyrite, quartz
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Structural Footprint i Je

v, Fleld mapping suggests that alteration zones are spatially associated with
structurally complex zones (F, and F, fold hinges).

v, The variance of the bedding dip highlights these fold interference zones.
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Geochemical Halos (in mafic dykes) NI YN
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Whole-rock (partial
and total digestion)

Wano ﬂgippm) """" = : N Y . U?f;;:ppb) Fee U?o.ﬁ%)
1 (0.1 ppm) S N\ e o, 1(2 ppb) 1 (0.06 %)
lithogeochemical 2 e N o H -
halos are controlled

by structures. —— LT L Wl = BN
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1(0.3 ppm) 1(0.04 %)

Concentration gain
factors are calculated
using the method of
Gresens (1967) and
MacLean (1990).
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Mineralogical Halos (in mafic dykes)
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v, XRD cluster analysis
was performed to
quantify and outline
mineralogical changes.
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Carbonates (In metasedimentary rocks) .

v, Decreasing Xco, conditions away from the hydrothermal pathways
=> zonation of carbonate abundance and compositions:

v, Fe-Mg-carbonates are restricted to the proximal alteration zones.

v, Calcite is present in proximal and medial/distal alteration zones.
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v~ Rutile occurs as a minor to trace phase in all lithologies; in and near the deposit, rutile replaces
IImenite in the sulfidized alteration halo.

v, Rutile associated with mineralization exhibits elevated W concentrations, similar to other Archean
gold deposits. Sb and Nb are also elevated (to a lesser extent) at Canadian Malartic.

Clark et al. (in prep)



