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Recent mapping mitiatives in the WCP
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The Western Churchill Metallogeny project is a three-year, multidisciplinary and multi-agency initiative to understand the nature, [
Jistribution and context of mineral resources in the Western Churchill Province (WCP). One of the largest geologic provinces of the [
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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.
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WCMP Overview

Subproject 1/2: Communication and Outreach:

Subproject 4: N. Rae
compilation

Partnered with
CNGO

m  Steering committee with industry, P/T agency, NGO
representatives

m  Outreach partnered with NTI, NT DSD, SIR

2t 7 %
ﬁ‘ﬁ !‘{ . = 1:1M Compilation
t V 7€ = 1:250,000 scale
3 maps

m  U-Pb/Tracer/
Geochem dbase

Synthesis papers
) /)
Subproject 3: Hearne

Subproject 5: S. Rae- compilation:

Hearne compilation: = 1:1M compilation

m  Partnered with m 1:250,000 scale
maps

SIR, NWT, MGS,
AGS

m 1:1M Comp.

m  U-Pb/Tracer/
Geochem Database

[ m  U-Pb/Tracer/
Geochem Database
Synthesis papers

m  Synthesis papers



WCMP Overview

Subproject 9: Quaternary
knowledge acquisition:

New framework

~ Subproject 6: Metallogeny Subproject 8:
Quaternary

Synthesis:

compilation and synthesis:
m  Partnered with DIAND/

CNGO to release digital = Partnered with

CNGO, SIR
assessment reports = synthesize ice flow
m  Synthesize deposit history of WCMP

types & enhance

. and integrate
exploration models

Quaternary datasets
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Partners

Saskatchewan Industry & Resources
Manitoba Geological Survey

Alberta Geological Survey — askatchewa
. -%‘ff;: Industry and
C.S. Lord Northern Geoscience Centre il Resources
Canada-Nunavut Geoscience Office
Dept. Of Indlan & Northem Affairs = northern geoscience centre

Nunavut-Tunngavik Inc.
Saskatchewan Research Council
Academia (University of Alberta, Laurentian University, University

of Saskatchewan, University of Western Ontario, University of
Waterloo, University of Calgary, Yale University, University of
Western Australia)

Exploration & Mining Industry (Cameco Corp., Cogema,
BHPBilliton Ltd., Cumberland Resources Ltd.,, Falconbridge Ltd.,
Inco Technical Services Ltd., Stornaway, Shear Minerals, Dunsmuir
Resources Ltd., Comaplex Minerals, M.F Resources, Petrogen
Consultants )

Indian and Northern Affaires indiennes

Affairs Canada et du Nord Canada



Outputs -Year 1

m 27 talks and posters presented at regional,
national and international meetings

= 16 papers published in internal and peer-
reviewed external journals

= 10 Open File maps/reports released

— m Accomplished by project team of over 70
scientists, collaborators, representing 12
full person years.




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

Revised geology from re-evaluation of archived bedrock
samples & new analysm of geophys1cal datasets

‘ Ford Lake
batholith

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

Innovative remote predictive map released at YK Forum highlighted the potential of using archived data and samples and regional [
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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

m Committee Bay bedrock and Quaternary maps,
dataset releases and scientific papers

Committee Bay Framework Mapping Datasets

Aeromagneticy




WCMP Highlights Year 1

®m Quaternary OF releases for the Rankin Inlet,
Central Kivallig and North Baffin areas

OF 4595
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Relative Ice Flow Chronology
Central Kivalliq Region




WCMP Highlights Year 1

m EXTECH 1V / Athabasca Basin Synthesis

Generalized elements of simple and complex unconformity-associated uranium deposits
in the eastern part of the Paleoproterozoic Athabasca Basin.

Thrust / Dissolution

Reverse Faults

Silicified

W

& | or later
Structural

L 1

@ -lower total REE
- HREE/LREE =1
- basement hosted

Complex - high total REE
”~ P - HREE/LREE ~1
Type:

- U, Ni, Co, Cu, As
- sandstone hosted
After Thomas et al., McGill et al., Tourigny et al., and Ruzicka

Drumlins & drift

Paleoproterozoic (<1750 Ma)
Athabasca Group:
quartzarenite, mudstone
and conglomerate

Unconformity

Paleo-weathering
&/or alteration

Archean to
Paleoproterozoic (>1750 ma)
metasedimentary, meta-
volcanic and meta-granitic
gneisses and schists
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Assemble complete first-ever cross section of the WCP and the
Rae/Hearne domain boundary through targeted acquisition of new
geochronologic, tracer isotope, thermobarometric and lithogeochemical
data (i.e. transect from Committee Bay to northern Manitoba
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Building a regional tectonostratigraphic
context

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

mCharacterize the nature/extent of Proterozoic

reworking and major structures

mDefine the major Archean crustal blocks and their
tectonic history

m[ntegrate mineral deposits knowledge with the new

framework for regional tectonostratigraphy



Deftinition of the Western Churchaill
Province

A province of Archean and Paleoproterozoic
domains that have been severely deformed
and metamorphosed during the “Hudsonian

orogeny’

view following Stockwell 1961



Deftinition of the Western Churchaill
Province

“ that part of the Canadian Shield remaining

after the adjacent, better defined, younger and
older structural provinces have been
delineated™

A. Davidson, 1972

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.[]


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, 1978
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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).


Lewry et al.
1985

mMajor high
grade THO

———_ATHAPUSCOW

reworking — AULACOGEN’ e

restricted to the
south and
eastern

fringe of the

Keewatin

Phanerozoic cover
S35 Paleohelikian to Helikian cover

Aphebian sediments on Archean basemen

Aphebian Arc volcanics \

\
Aphebian Arc-derived clastics \

Probable Archean Supracrustal rocks

Archean Supracrustal rocks

Archean Granulite Facies metamorphism.

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


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


cer.....1980°s cont.
mQM and Taltson
blocks analagous

to Archean
Pikwitonei belt

. _ : Vs , A Armit Lake
mCB and Armit Y, \,‘; st B Block
blocks are higher N F b e

5;;55?’4‘3' . % oc

and lower level SRR gl r—r
Archean crustal ) AT Block
equivalents

mEB-low grade .. i
AI‘Chean and 1 - Churciill-Superior

Boundary Zone

Aphebian 2 - Tabbernor Zone

3 - Stanley Zone

Sequences Wlth 4 - Needle Falls Zone 7 - Chesterfield éone g .

5- Parker Lake Zone 8- Amer-Meadowbank Zolne
6 - Virgin River Zone 9- Slave-Chantrey Zone v

Tulemalu reworked BA-Black Lake Zone 10-Macdanald Zong

~ ~ _ 6B-Snowbird Zone 11 - Bathurst Zone

{ Unreworked Archean basement \'\

: m 'Semicratonic Archean basement \
. s ; ) Ensialic part of Mobile Zone
6C - Tulemalu Zone 12 - Thelon'Front
to an uncertaln e A 4 Uncertain degree of Hudsonian reworking

Faults, Mylonite Zones Hudsenian volcanoplutonic terrane

degree Eugeoclinal’ Aphebian metasediments

They integrated the proposed subdivision of Heywood and Schau and also recognized a distinct high grade Archean Taltson block, [


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:

- subdivided the WCP
into the Hearne and
Rae Provinces,
separated by the
Snowbird Line

that was proposed

i'l'i.‘iﬁ.

as a Proterozoic
Suture---

fits for subsurface v e
less so for surface

T T
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Hoffman (1990) subdivided the WC into the Rae and Hearne provinces along the geophysically defined Snowbird Line. It was [


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
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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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Present and evolving ideas

_h..._—
Domains of differing

W S8 Oldest crustal signatur

dominant crustal age
transect

the Snowbird Tectonic
zone

Oldest crust: Nd model ages
4% commonly greater than 3.3 Ga

Moderately old crust: Nd model
ages commonly near 3.0 Ga

Average crust: Nd model ages
near 2.8 Ga. Younger intrusions
commonly sample older crust

Youngest crust: U-Pb and Nd model
ages near 2.7 Ga

N Superior » ) _
= Additional data being sought in

domain 1n the south | Province o
Rae/ Hearne terpreted age domains



Present and evolving ideas

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?

V2 /vl £ AL ,/" comr:n ample older cfus;.ns
%&@, only sample older crust
¢ ' - : Youngest crust: U-Pb and Nd model
4 4 Q A
=t

ages near 2.7 Ga

Superior

R Additional data being sought in
Province gy § 208

these transects

Interpreted age domains



Outstanding questions

The WCP includes at least four lithotectonic domains with distinct tectonic
histories that affect their regional metallogeny and which straddle the five
provincial and territorial borders

Many of the critical questions to be addressed are still fundamental;
> the extent and nature of Archean

versus Proterozoic crust
> the regional extent of 2.5 Ga,
2.3 Ga, 1.9 Ga tectonometamorphic

and magmatic events

> the distribution and degree of AL orthwes{;rn
ca. 1.85-1.8 Ga Paleoproterozoic s Rgecaric

: : A — 7~ Central
orogenic reworking - ERE e /

All of these influence the

localization and distribution of mineral deposits



G. Zhao et al. / Earth-Science Reviews 59 (2002) 125-162

What do the
various global

reconstructions
have to teach us
about successful
exploration mode
applied to cratons
originally attachec

O NS W

o — —

Laurentia?

B: Baltica
NA: Laurentia
EA: East Antarctica

Possible pre-Rodinia basement covered by Phanerozoic cover or ice

:| Exposed pre-Rodinia basement - 2.1-1.8 Ga orogens

One possible reconstruction: the Mesoproterozoic
Columbia Supercontinent
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