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mcurrie
The Western Churchill Metallogeny project is a three-year, multidisciplinary and multi-agency initiative to understand the nature, distribution and context of mineral resources in the Western Churchill Province (WCP).  One of the largest geologic provinces of the Canadian Shield, spanning Nunavut, the Northwest Territories (NWT), northern Saskatchewan, Manitoba and northeast Alberta, the WCP has huge untapped mineral potential and is presently the site of active exploration for gold, diamonds, Ni-Cu-PGEs and uranium.



WCMP Overview 
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A three-year, multidisciplinary 
and multi-agency initiative to 
understand the nature, 
distribution and context of 
mineral resources in the Western 
Churchill Province (WCP).



WCMP Overview

(2.0-1.76 Ga)

WCP is presently the site of 
active exploration for diamonds, 
gold, Ni-Cu-PGEs and uranium

Diamonds
Gold/polymetallic
Ni-Cu-PGE
Uranium
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Subproject 5: S. Rae-
Hearne compilation:

Partnered with
SIR,  NWT, MGS,
AGS
1:1M Comp.
U-Pb/Tracer/
Geochem Database
Synthesis papers

Subproject 3: Hearne 
compilation:
1:1M compilation
1:250,000 scale 
maps
U-Pb/Tracer/
Geochem Database
Synthesis papers

Subproject 1/2:  Communication and Outreach:
Steering committee with industry, P/T agency, NGO 
representatives
Outreach partnered with NTI, NT DSD, SIR

Subproject 4: N. Rae 
compilation
Partnered with 
CNGO
1:1M Compilation
1:250,000 scale 
maps
U-Pb/Tracer/
Geochem dbase
Synthesis papers

Subproject 3: Hearne 
compilation:
1:1M compilation
1:250,000 scale 
maps
U-Pb/Tracer/
Geochem Database
Synthesis papers

WCMP Overview
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Subproject 8: 
Quaternary 
Synthesis:
Partnered with 
CNGO, SIR 
synthesize ice flow 

history of WCMP 
and integrate 
Quaternary datasets

Subproject 6:  Metallogeny
compilation and synthesis:

Partnered with DIAND/
CNGO to release digital
assessment reports
Synthesize deposit 
types & enhance 
exploration models

Subproject 7:  Remote
Predictive mapping:
Partnered with NWT-
C.S. Lord Geoscience

Subproject 9:  Quaternary
knowledge acquisition:

New framework
quaternary mapping over
the Keewatin Ice Divide



Saskatchewan Industry & ResourcesSaskatchewan Industry & Resources
Manitoba Geological SurveyManitoba Geological Survey
Alberta Geological SurveyAlberta Geological Survey
C.S. Lord Northern C.S. Lord Northern Geoscience CentreGeoscience Centre
CanadaCanada--Nunavut GeoscienceNunavut Geoscience OfficeOffice
Dept. of Indian & Northern Affairs Dept. of Indian & Northern Affairs 
NunavutNunavut--TunngavikTunngavik Inc.Inc.
Saskatchewan Research CouncilSaskatchewan Research Council
Academia (University of Alberta, Academia (University of Alberta, LaurentianLaurentian University, University University, University 
of Saskatchewan, University of Western Ontario, University of of Saskatchewan, University of Western Ontario, University of 
Waterloo, University of Calgary, Yale University, University of Waterloo, University of Calgary, Yale University, University of 
Western Australia)Western Australia)
Exploration & Mining Industry (Exploration & Mining Industry (CamecoCameco Corp., Corp., CogemaCogema, , 
BHPBillitonBHPBilliton Ltd., Cumberland Resources Ltd.,, Ltd., Cumberland Resources Ltd.,, FalconbridgeFalconbridge Ltd., Ltd., 
IncoInco Technical Services Ltd., Technical Services Ltd., StornawayStornaway, Shear Minerals, Dunsmuir , Shear Minerals, Dunsmuir 
Resources Ltd., Resources Ltd., Comaplex Comaplex Minerals,  M.F Resources, Minerals,  M.F Resources, PetrogenPetrogen
Consultants )Consultants )

Partners



Outputs -Year 1

27 talks and posters presented at regional, 27 talks and posters presented at regional, 
national and international meetingsnational and international meetings
16 papers published in internal and peer16 papers published in internal and peer--
reviewed external journalsreviewed external journals
10 Open  File maps/reports released10 Open  File maps/reports released
Accomplished by project team of over 70 Accomplished by project team of over 70 
scientists, collaborators, representing 12 scientists, collaborators, representing 12 
full person years.full person years.



WCMP Highlights Year 1
Innovative map product: TeheryInnovative map product: Tehery--Wager RPMWager RPM

Revised geology from re-evaluation of archived bedrock 
samples & new analysis of geophysical datasets

Proterozoic supracrustal belt with
Pb, Mo, U showings

Archean supracrustal belt with
Bif-mafic volcanics, quartz arenite, 
semi-pelite

mcurrie
Innovative remote predictive map released at YK Forum highlighted the potential of using archived data and samples and regional geophysics as a method to update reconnaissance maps of the 1950’s, 60’s. Recent work was able to distinguish probable Archean from Proterozoic supracrustal belts with differing metallogeny.



WCMP Highlights Year 1
Committee Bay bedrock and Quaternary maps, Committee Bay bedrock and Quaternary maps, 

dataset releases and scientific papersdataset releases and scientific papers



WCMP Highlights Year 1
Quaternary OF releases for the Rankin Inlet, 

Central Kivalliq and North Baffin areas



WCMP Highlights Year 1
EXTECH IV / Athabasca Basin Synthesis



Planned activities year 2

(2.0-1.76 Ga)



Interim release of Interim release of 1:1 million central & NW Hearne compilation 1:1 million central & NW Hearne compilation 
mapmap and associated datasetsand associated datasets

(2.0-1.76 Ga)



1:1 million geologic and1:1 million geologic and metallogenicmetallogenic compilation and synthesis of S. compilation and synthesis of S. 
Hearne and N. RaeHearne and N. Rae

(2.0-1.76 Ga)



(2.0-1.76 Ga)

Release ofRelease of five new maps of Committee Bay five new maps of Committee Bay greenstone belt, greenstone belt, 
Schultz Lake area, and Schultz Lake area, and Meadowbank Meadowbank gold deposit area gold deposit area 

Digital releaseDigital release ofof new new 
1:250, 000 maps 1:250, 000 maps of theof the WC WC 
Natmap project areasNatmap project areas
existing maps of the existing maps of the Amer Amer 
Lake region Lake region 



(2.0-1.76 Ga)

Assemble completeAssemble complete firstfirst--ever cross section of the WCP and the ever cross section of the WCP and the 
Rae/Hearne domain boundaryRae/Hearne domain boundary through targeted acquisition of new through targeted acquisition of new 
geochronologic, tracer isotope,geochronologic, tracer isotope, thermobarometricthermobarometric andand lithogeochemicallithogeochemical
data (i.e.  transect from Committee Bay to northern Manitoba)data (i.e.  transect from Committee Bay to northern Manitoba)



Framework Quaternary mapping and applied RPM techniquesFramework Quaternary mapping and applied RPM techniques over theover the
KeewatinKeewatin Ice Divide, release of Ice Divide, release of new Quaternary mapsnew Quaternary maps for N. Baffinfor N. Baffin

(2.0-1.76 Ga)



Integrate newly identified and existing NiIntegrate newly identified and existing Ni--PGE prospectsPGE prospects into WCP into WCP 
metallogeny through targeted mapping, data collection, also withmetallogeny through targeted mapping, data collection, also with the the C. C. S
Lord Northern Geoscience CenterLord Northern Geoscience Center Snowbird Lake projectSnowbird Lake project

(2.0-1.76 Ga)



Release ofRelease of Athabasca  Athabasca  Basin Uranium multidisciplinary study volumeBasin Uranium multidisciplinary study volume

(2.0-1.76 Ga)



Building a regional tectonostratigraphic 
context

Characterize extent of Proterozoic versus Archean 
crustal additions through magmatic or depositional 
processes

Characterize the nature/extent of Proterozoic 
reworking and major structures

Define the major Archean crustal blocks and their 
tectonic history

Integrate mineral deposits knowledge with the new 
framework for regional tectonostratigraphy



Definition of the Western Churchill 
Province

A  province of A  province of ArcheanArchean and and PaleoproterozoicPaleoproterozoic
domains that have been severely deformed domains that have been severely deformed 
and metamorphosed during the and metamorphosed during the ‘‘Hudsonian Hudsonian 

orogenyorogeny’’

view following  view following  StockwellStockwell 19611961



Definition of the Western Churchill 
Province

““ that part of the Canadian Shield remaining that part of the Canadian Shield remaining 
after the adjacent, better defined, younger and after the adjacent, better defined, younger and 
older structural provinces have been older structural provinces have been 
delineateddelineated””

A. Davidson, 1972A. Davidson, 1972

mcurrie
The original definition of the western Churchill province by Stockwell and revised definition by Davidson attest to the difficulty of subdivision of a vast and poorly known terrain…known by what it wasn’t as opposed to what it was.



Early subdivisions-1970’s

Heywood and Schau, 1978Heywood and Schau, 1978

Queen 
Maud 
Block

Committee 
Bay Block

Armit 
Lake Block

mcurrie
Early subdivisions emphasized a high grade Queen Maud block and related blocks of the low-grade Committee Bay and high grade Armit Lake blocks (Heywood and Schau, 1978).



Subdivision-1980’s
Lewry Lewry et al. et al. 
19851985

Major high Major high 
grade THO grade THO 
reworkingreworking
restricted to the restricted to the 
south and south and 
easterneastern
fringe of thefringe of the
KeewatinKeewatin

Limit of Limit of 
‘‘HudsonianHudsonian’’
reworkingreworking

mcurrie
Lewry et al (1985) proposed a limit of high grade Hudsonian reworking, northwest of which there was nosignificant Proterozoic thermotectonic overprint.



……..1980’s cont.

Ennadai 
Block

Tulemalu 
Block

Queen Maud 
Block

Talston
Block

Armit Lake 
Block

Committee 
Bay Block

QM and QM and TaltsonTaltson
blocks blocks analagousanalagous
to Archeanto Archean
Pikwitonei Pikwitonei beltbelt

CB and Armit CB and Armit 
blocks are higher blocks are higher 
and lower level  and lower level  
Archean crustal Archean crustal 
equivalents equivalents 

EBEB--low grade low grade 
Archean and Archean and 
Aphebian Aphebian 
sequences withsequences with
Tulemalu Tulemalu reworkedreworked
to an uncertain to an uncertain 
degreedegree

mcurrie
They integrated the proposed subdivision of Heywood and Schau and also recognized a distinct high grade Archean Taltson block, an Ennadai block of low Archean and Proterozoic grade and the Tulemalu block with an uncertain degree of Proterozoic reworking



Subdivision-1990’s
Hoffman, 1990:Hoffman, 1990:
-- subdivided  the WCP subdivided  the WCP 
into the Hearne and into the Hearne and 
Rae Provinces, Rae Provinces, 
separated by the separated by the 
Snowbird LineSnowbird Line
that was proposedthat was proposed
as a as a Proterozoic Proterozoic 
SutureSuture------
fits for subsurfacefits for subsurface
less so for surfaceless so for surface

mcurrie
Hoffman (1990) subdivided the WC into the Rae and Hearne provinces along the geophysically  defined Snowbird Line.  It was proposed as a Proterozoic suture…an interpretation favored by Ross for the subsurface of Alberta but challenged by Hanmer for the Snowbird tectonic zone in Northern Saskatchewan 



Subdivision-late 1990’s

mcurrie
Utilizing first order lithotectonic criteria stemming from recent Western Churchill NATMAP, Targeted Geoscience, and Saskatchewan Industry and Resources initiatives, and integrating a variety of direct (crystallization age) and indirect (zircon inheritance, isotopic signature) evidence, the WCP can be subdivided into several major domains and associated subdomains.  The Rae domain, extending from Baffin Island to Saskatchewan, and situated east of the Taltson-Thelon magmatic zone, is characterized by 2.74-2.68 Ga greenstone belts with a distinct association of komatiite-quartzite and iron-formation.  Rae greenstone belts are locally deposited on pre-2.8 Ga sialic crust and show evidence throughout the domain for contamination by 2.8-3.8 Ga crust.  Existing datasets hint at involvement of oldest crust (3.0-3.8 Ga) southwest of Thelon basin, whereas to the northeast the domain locally contains, or interacted with crust of generally ca. 2.8-3.0 Ga.
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01234

(modified after DC and other authors)
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Present and evolving ideas

Domains of differing 
dominant crustal age 
transect
the Snowbird Tectonic 
zone

Oldest crustal signatur
Limited to the west

Moderately old
domain in the south
Rae/Hearne

?

?

?



Present and evolving ideas

Was the Hearne assembled in the late Archean
as part of a Kenorland supercontinent? 

or
Could it represent an amalgam of Archean, peri-

Rae and peri-Superior microcontinental 
fragments finally assembled during closure of 

the Manikewan ocean in the Proterozoic?



Outstanding questions 
The WCP includes at least four The WCP includes at least four lithotectoniclithotectonic domains with distinct tectonic domains with distinct tectonic 
histories that affect their regional histories that affect their regional metallogenymetallogeny and which straddle the five and which straddle the five 
provincial and territorial bordersprovincial and territorial borders

Many of the critical questions to be addressed are still fundameMany of the critical questions to be addressed are still fundamental;ntal;

the extent and nature of the extent and nature of Archean Archean 

versus versus ProterozoicProterozoic crustcrust

the regional extent of  the regional extent of  2.5 2.5 GaGa,,

2.3 2.3 GaGa, 1.9 , 1.9 GaGa tectonometamorphic tectonometamorphic 

and and magmaticmagmatic eventsevents

the distribution and degree of the distribution and degree of 

ca. 1.85ca. 1.85--1.8 1.8 GaGa Paleoproterozoic Paleoproterozoic 

orogenicorogenic reworkingreworking

All of these influence the All of these influence the 

localization and distribution of mineral depositslocalization and distribution of mineral deposits



B: Baltica
NA: Laurentia
EA: East Antarctica

One possible reconstruction: the Mesoproterozoic
Columbia Supercontinent

What do the 
various global 
reconstructions
have to teach us
about successful
exploration model
applied to cratons 
originally attached
to the WCP and
Laurentia?
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