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Research

Some work on settings of Abitibi Ni-Cu- Understand the evolution of the

PGE deposits... but too deformed and mineralized Expo-Raglan magmatic

poorly-exposed to properly evaluate plumbing system

plumbing systems « temporal - geochemical - physical

In contrast, the 2.0-1.8 Ga Cape Smith Why?

Belt is: « guide regional exploration - target
* well-exposed specific locations within ultramafic-
« ‘weakly’ metamorphosed mafic units

* insight into early Proterozoic tectono-
magmatic systems
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Research

* Field work, mapping * Understand the architecture and
evolution of an early Proterozoic

* Geophysics mineralized magmatic plumbing system

* Geochronology * magma source, emplacement

* Geochemistry and Petrology » controls on sulfide mineralization,

e Later... geochemical & dynamic !ocghza_non | |
modelling * insight into subcontinental lithosphere

* Findings applicable to:

* Archean greenstone belts in the
Superior Province

* Archean greenstone belts and
Proterozoic volcanic belts worldwide
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Raglan
volcanic Ni-Cu-
(PGE) lava
channels /
sheet flows

Donaldson

Delta
Cross Lake PGE-(Ni)-(Cu)

Romec?l & I_,I, e Y N i SR i Mesamax reef-style
ba + gabbre to Expo-Ungava ~ mineralized
sills

Megquillemn

Expo
Cu-Ni-(PGE)

Vaillant bladed dykes

DEM from ArcticDEM; geology after St-Onge et al. (2007),
GSC Open File 5117




Stratigraphic column Ultramafic-mafic units of interest

(after Lamothe, 2007) (mineralized in bold)
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Archean basement (Superior Province)
Model: Same system (Expo-Ungava feeds Raglan) Separate (but related?) systems
Lithological legend for intrusive dikes/sills and dunite peridotite olivine-pyroxenite pyroxenite gabbro
extrusive/invasive lava channels/sheet flows: Etadie Ul IR X VT 10-50 % olivine <10 % B 0000




Research

Tools

Field work, mapping
Geophysics

Geochronology
Geochemistry and Petrology

Later... geochemical & dynamic
modelling

Goals and Outcomes

* Understand the architecture and
evolution of an early Proterozoic
mineralized magmatic plumbing system

* magma source, emplacement

e controls on sulfide mineralization,
localization

* insight into subcontinental lithosphere

* Findings applicable to:

* Archean greenstone belts in the
Superior Province

* Archean greenstone belts and
Proterozoic volcanic belts worldwide
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® 18HUBD stations
@ 18HUBM stations
@ 17HUBD stations
— Roads
Property boundaries
---- CRI/Jien Canada Mining Ltd.
—— Glencore Canada Corp.

DEM from ArcticDEM; geology after St-Onge et al. (2007),
GSC Open File 5117



Summary of field work

* Truck support * Helicopter & truck support
* Glencore Raglan Mine property * Glencore Raglan Mine and CRI Nunavik
. 200 stations Nickel Project properties, off-property
. 167 samples « 337 stations
+ Resulting in: * 181 samples
* 162 polished thin sections * Resulting in:
150 whole-rock geochemical analyses * 130 polished thin sections
(major and trace elements by XRF, ICP- « 130+ whole-rock geochemical analyses
MS, INAA) (major and trace elements by XRF, ICP-
MS, INAA)
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DEM from ArcticDEM; geology after St-Onge et al. (2007),
GSC Open File 5117
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Geologic map from GM64611 map no. 15
(Canadian Royalties assessment report, 2009)

Méquillon bladed dyke, Expo-Ungava trend

Basalt

Barnes and Mungall (2018,
Economic Geology fig. 1A)
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Raglan
Katinnig Ni-Cu-(PGE)
Donaldson lava channels /

conduits /
sheet flows

Cross Lake

— Roads

Property boundaries

---- CRI/Jien Canada Mining Ltd.
—— Glencore Canada Corp.

DEM from ArcticDEM; geology after St-Onge et al.
(2007), GSC Open File 5117
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Research

Tools

Field work, mapping
Geophysics

Geochronology
Geochemistry and Petrology

Later... geochemical & dynamic
modelling

Goals and Outcomes

* Understand the architecture and
evolution of an early Proterozoic
mineralized magmatic plumbing system

* magma source, emplacement

e controls on sulfide mineralization,
localization

* insight into subcontinental lithosphere

* Findings applicable to:

* Archean greenstone belts in the
Superior Province

* Archean greenstone belts and
Proterozoic volcanic belts worldwide
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(Churchill Province)

Paleoproterozoic east-central Cape Smith Belt
Povungnituk Group Chukotat Group

Stratigraphic column Ultramafic-mafic units of interest U-Pb Age (Ma)
(after Lamothe, 2007) (mineralized in bold)

intrusive event
Pl-phyric sequence

olcanic event
e ———————— Watts Lake gorge v IC ev

Lac Letendre north
Px-phyric sequence : ca. 1870

Ol-phyric sequence

Raglantrend a0

Nuvilic Fm. ' Delta, NC20C Gorge, Romeo |,lI
Expo-Ungava trend : 7 Expo-Ungava, Cominga

-« —— 1883.0+/-1.7 *
1882.1 +/-2.0 *

1881.5 +/-0.9 *
1882.7 +/-1.3 **
1958.6 +3.1/-2.7

Katinniq, Donaldson
Cross Lake

Upper Beauparlant Fm.

Re P Annie-Tootoo, Kehoe-Endah 1998 +/-6
Middle Beauparlant Fm. Mesamax-Allammaq 1991 +/-2

Expo-Ungava trend
Lower Beauparlant Fm. Méquillon, Vaillant e ——?
2038 +4/-2

: === Gulf < —

Nituk Fm. ? 2 .
? e ———— ?
Archean basement (Superior Province)

Model: Same system (Expo-Ungava feeds Raglan) Separate (but related?) systems

* Bleeker & Kamo (2018), TG/ 2017 Report of Activities. ID-TIMS on chemically-abraded zircons
** Randall (2005), U of Toronto MSc thesis. Zircons, dissolution & mass spectrometer
*** This study (pending)

Lithological legend for intrusive dikes/sills and dunite peridotite olivine-pyroxenite pyroxenite gabbro

extrusive/invasive lava channels/sheet flows:  EAdiRal Ul el R I 10-50 % olivine <10°
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Research

Tools

Field work, mapping
Geophysics

Geochronology
Geochemistry and Petrology

Later... geochemical & dynamic
modelling

Goals and Outcomes

* Understand the architecture and
evolution of an early Proterozoic
mineralized magmatic plumbing system

* magma source, emplacement

e controls on sulfide mineralization,
localization

* insight into subcontinental lithosphere

* Findings applicable to:

* Archean greenstone belts in the
Superior Province

* Archean greenstone belts and
Proterozoic volcanic belts worldwide
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— Roads

Property boundaries

---- CRI/Jien Canada Mining Ltd.
—— Glencore Canada Corp.

DEM from ArcticDEM; geology after St-Onge et al. (2007),
GSC Open File 5117




NC20C ultramafic-mafic differentiated sill







Romeo 1 ultramafic-mafic differentiated sill (lower part
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Regional Cape Smith Belt geochemistry compilation

78° W 77°W 76°W 75° W 74° W 73° W 72°W
e L z
2 Regional whole-rock
lithogeochemistry
* Major = trace elements
Z
& ¢ >9600 sample records
* ~100 unique sources
e ~7100 public/pending
= » ~8200 CSB S. Domain
s * Additionally, ~15090
samples from SIGEOM
above lat. 60°N
= * undergoing validation
© Next: mineral geochemistry
= Northern Nunavik lithogeochemistry [ Franklin dike swarm (nP) || Narsajuagq arc (pP) ]
o SIGEOM lithogeochemistry |: Northern domain, Cape Smith Belt (pP) [:l Kovik antiform (A) d/METAL EARTH

|| Southern domain, Cape Smith Belt (pP) | | Superior Province (A)



Ultramafic rocks (pyroxenite — olivine pyroxenite — peridotite)

100001 Delta-style units (differentiated mafic-ultramafic sills) | 100001 Expo units (poorly-differentiated ultramafic dykes)
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Ni/Cu percentile box plot, mineralized samples
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» 5% (outliers)
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Expo units (bladed dykes): Vaillant, Tootoo, TK
+ —
1.0+0.4 (n=89) deposit, Mesamax, Méquillon, Expo-Ungava
2.6 + 2.0 (n=88) Delta (differentiated sills)

Raglan units (lava channels / sheet flows):
5.2 3.1 (n=461) . Boundary, West Boundary, Cross Lake, Donaldson,
Katinniq, Zone 13-14, Zone 2-3, Zone 5-8, Kikialik

Arithmetic mean + 1 std dev, ignoring outliers



Stratigraphic column
(after Lamothe, 2007)

Pl-phyric sequence

Px-phyric sequence

Ol-phyric sequence

Raglantrend -l Y T

i 552
Nuvilic Fm.

Expo-Ungava trend
Upper Beauparlant Fm.

Middle Beauparlant Fm.

(Churchill Province)

Povungnituk Group Chukotat Group

Expo-Ungava trend

Lower Beauparlant Fm.

: e ——
Nituk Fm. ? ?

Paleoproterozoic east-central Cape Smith Belt

Archean basement (Superior Province)

Model:
Expected observation:
(observed in bold)

Same system (Expo-Ungava feeds Raglan)
Systematic relationships, including:
Raglan lower Mg (margins and cumulates) than Expo
Raglan lower Ni-Cu-PGE tenors than Expo
Raglan lower Ni/Cu than Expo

Watts Lake gorge
Lac Letendre north

Katinniq, Donaldson
Cross Lake 5

Delta, NC20C Gorge, Romeo I]II
b Expo-Ungava, Cominga
Annie-Tootoo, Kehoe-Enda

Mesamax-Allammaq

Méquillon, Vaillant

Gulf
e ———————— 0

Ultramafic-mafic units of interest
(mineralized in bold)

=

Separate (but related?) systems
No systematic relationships, or:
Raglan higher Mg (margins and cumulates) than Expo
Raglan higher Ni-Cu-PGE tenors than Expo
Raglan higher Ni/Cu than Expo




Stratigraphic column
(after Lamothe, 2007)

Pl-phyric sequence

Px-phyric sequence

Ol-phyric sequence

Nuvilic Fm

(Churchill Province)

Povungnituk Group Chukotat Group

Middle Beauparlant Fm.

w

Expo-Ungava trend

Lower Beauparlant Fm.

Paleoproterozoic east-central Cape Smith Belt

- B
Nituk Fm. ?

Archean basement (Superior Province)

Raglantrend -l Y T

Cross Lake
o e ——
- Delta, NC20C Gorge, Romeo I]II
Expo-Ungava trend b Expo-Ungava, Cominga
Upper Beauparlant Fm. |
| Annie-Tootoo, Kehoe-Enda

Ultramafic-mafic units of interest
(mineralized in bold)

Watts Lake gorge
Lac Letendre north

Katinniq, Donaldson

Mesamax-Allammaq

Méquillon, Vaillant

o Gulf

=

Various parts of the magmatic plumbing system are temporally & petrogenetically
related, BUT Expo parts are derived from less magnesian magmas with lower Ni/Cu,
and cannot represent direct feeders to Raglan parts of the system.




Thank you

Stay up to date via the MERC Newsletter
Subscribe online by visiting;:

Contact us with questions: merc@laurentian.ca
Connect with us on LinkedIn, Facebook, Twitter
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