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South Rae, NWT:   Last unmapped part of the Canadian Shield 

1 helicopter landing every 5 miles 
4 canoe expeditions 
no aeromagnetic data 
pre-Plate Tectonics 
0  U-Pb age dates Wright, 1955 
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Starting point….. 

Hearne  

domain Athabasca basin 

Thelon  

basin 

GSC OF 5744 

Pehrsson et al., 2015 

Can the domains and bounding 

structures of N Sask be continued 

into NWT? 

Thelon 

basin 

Athabasca basin 
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GEM 2 Framework mapping: 2012, 2015-16 

75A 75B 

75G 75H 

Percival et al., 2016, GSC Open File 8142 

Kiss and Coyle, 2012. Open File 7120-7136  
Pehrsson et al., 2014, GSC Open File 7410 
Pehrsson et al., 2015, GSC Open Files 7958 and 8142 
Davis et al, 2015, GSC Open File 7655 

Porter  

McCann 

Firedrake 

Snowbird 

High resolution aeromagnetic data, lake sediment and surficial surveys 
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Porter domain 

Cross stratified, normally graded, 
moderately sorted, coarse to 
medium grained pebble arkose 

Thekuthili fm. arkose 

< 1.904 > 1.83 Ga 

2.6 Ga UM-felsic intrusions  
2.57 Ga metamorphism 

>2.6 Ga Paragneiss 

Pseudotachylite Cataclasis and epidote alt. 

Fluvial-alluvial  arkose 

2.4 Ga 

2.0 Ga 
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Lynx domain 
2.6 Ga protomylonitic 
granitoids w 2.8-3.6 Ga 
inheritance 

N 
= 
51 

Pink and purple quartzites 
and semi-pelites 
Greenschist metamorphism 

Quartz-chlorite schist zones and gossans 

Max 2.2 Ga with  
2.0 Ga 
metamorphism 
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Howard Lake domain 

Plag-phyric meta-andesite Silicate facies iron formation 

Late norites 

Sill-And-St and  
Bt-Msc schists 
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G 
Thelon formation 
unconformity 

McCann  Penylan  Howard Lale   

Porter 
dn 

UG mapping 

Basalts, ultramafics, 
felsic volcanic rocks, 
 granitoids 

Occurrences to the north 

Boomerang U 

Continuation of the host to Boomerang 

Graphitic zones in the Boomerang 
host represent fault zones and 
not primary Amer sediments 
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2.04-.02 Ga mafic complex 

Penylan domain 
Ultramafic layers 

2.03 Ga monzogranite 

Mylonitic boundaries 

Distinct fault bounded slice 
with high pressure  
metamorphic assemblages 
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1. Alm=aOp+3Fsl

2. 2Alm+Gr+3bQz=6Fsl+3An

3. Alm+3En=Py+3Fsl

4. Alm+2Gr+3bQz=3Hd+3An

5. Alm+3Di=Py+3Hd
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Near Isothermal decompression……. 

Snowbird orogeny : regional hi P 

Snowbird opx-cpx-hbl-grt gabbro 
Z 11585 – 15EM68B 

Stage 1: P 9-10 kbar /  
T 820°C  1.90 Ga 

Stage 2: P < 5 kbar / 
 T 800°C  1.88 Ga 

Grt-Cpx-Qtz but Plagioclase absent  Occurs in 2.04 Ga gabbroic-anorthosites 

Amphibole-plagioclase thermometry (Holland &  Blundy 1994): edenite + albite = richterite + anorthite  
empirical Ti-in-amph (Otten 1984)  Schmidt (1992) and Anderson & Smith (1995) barometry  

 

1.901 +/- 8 Ma 

Preliminary estimates  min 14  kbar! 
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McCann domain 

Grt-mag-qtz iron formation 

Grt-Opx diatexite and metagranitoids 

Blue quartz in the McCann granulites reflects 
Ti in rutile exsolution after UHT Arrowsmith 
metamorphism in excess 900C 

McCann 
domain 

5kbar at 925C 
Refolded folds of 2.3 Ga fabric 

2381 +  13 Ma 

Arrowsmith rhyolite cobble 

2325 +/- 39 Ma -zr 

2.42 Ga  S2-mz 

Grt-Cpx-Plg symplectite rims  

2.28 Ga Orpheous L norite 

Cpx syenites 

2066+/-20 Ma 
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         Firedrake domain:  Train North 

2.7 Ga Grt-
Cpx-Opx 
diorite-
tonalite  
orthogneiss 

Cut by mafic dykes…… 

Deformed 
into straight 
gneisses 

And blastomylonites 

1.9-1.85 Ga syenites along 
boundaries 

Variably intruded by  
1.83 Ga soupy  migmatitic 
granodiorites 

Paleopressures of 8-14 Kbar 1.9-1.85 Ga  
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Domain subdivision:  geophysics, mapping and supporting geoscience 

Snowbird domain Firedrake domain McCann domain 

Penylan Howard L. Porter and Lynx L 

sedimentation 

Rift 
sedimentation 

Molasse 
sedimentation 

2.9-3.8 Ga 
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Thye Lake: largest undeveloped Ni-Cu-PGE 
deposit in NWT 

Snowbird 

         Snowbird domain:  Dodge North 
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Thye and Axis Lake: Archean Alaska-type deposits 

Alaska-type (Quetico, Giant 

Mascot), convergent margin 
type 

Thye Lake= 7 samples 

Ccp, n=108 

Po, n=103 

Mantle derived S, unlike  

most rift-related  

deposits  

0.01

0.1

1

10

100

0.1 1 10 100

Th/Yb 

Nb/Yb 

Thye
Lake

NMORB 

OIB 

EMORB 

continental 

arcs 

average 

crust 

oceanic 

arcs 

In-situ S isotopes  

Clinopyroxene chemistry 
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#*

!( Ground observation, no sample (2015/16; 2014)!(

AA Remote observation (2015/16; 2014)

#* Geochronology - TCN
Till !(

Geochronology - OSL

Sample Stations

Station Type

South Rae, NWT 

• 660 stations (all)     420 ground observations 
• 200 till samples      11 geochron samples 
• 195 ice movement indicator sites 

0 25 50 75 100 km 

Surficial Geological Investigations 

 Focused field mapping: 

nature and distribution of 

sediments and landforms, 

ice-flow indicators; 

 Conduct targeted till 

geochemistry and 

indicator minerals 

sampling concurrent with 

Quaternary geological 

mapping  

 Reconstruct the ice flow 

chronology and both 

glacial - deglacial histories 

(geochron),  

 Model glacial dispersal 

patterns  (MSc. Lauzon, 

UQÀM) 

Regional till geochemistry and kimberlite-indicator 
mineral datasets coming in spring 2017 
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 Ice-flow Chronology 
Deglacial ice flow shifts in clockwise 
rotation – migrating ice divide 

Dubawnt Supergroup erratics: 
Evidence of  long transport and glacial 

dispersal by southward flow 

 Oldest   Pre LGM 

  LGM 
   
 
 youngest 

Preliminary Ice Flow Chronology 

deglacial 

Pitz Lake Fm 

Sandstone 
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Below 410m  
 = extensive winnowing and 
reworking of sediments (till) 
on low relief terrain 

440 m asl 
Drainage divide 

430 m asl 

25 0 25 12.5 
Kilometres 

Ice Marginal  

Lakes 

Cumulative area inundated 
by sequential lakes over 
time as ice margin retreated  

Selwyn LK 
Scott LK 

Wholdaia 
 LK 

Firedrake LK 

430 m 

445 m 

430 m 

444 m 

430 m 

425 m 

430 m 

430+m Highest strandlines  

~430-445±5m asl 

Also short-lived  ice-marginal 
lakes ≥450 m asl  in 75 A & B 

Surficial activities:  
Campbell et al., 2016, GSC Open File 8143 
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Cps=1000 

Cpx-aln-mag-hyph 

Mineralization 

Age= 1829±4 Ma 

Late shear zones accommodate uplift  of the youngest  parts of the high P 
block and localized intrusion of mineralized alkalic magmatic rocks                                 

 
 

 
 

Gemelo syenite 
Diopside hyalophane veins 

Jamison and Acosta  Poster S6 
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Wholdaia L 

Elevated Rare Earths 
in till and rare pristine 
gold grains 

75A, B till geochem and IM data 
Lauzon et al poster S5 

Wholdaia Lake shear zone  

Firedrake 

Snowbird 
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New 75A and 75K lake sediment surveys 

Cr: 622 ppm 

Pd: 31, 33  ppb 

Pt:  2 ppb 

down ice of the 

Penylan layered 

mafic complex 

Au- 290 ppb 
Ag- 322 ppb 
As-2923 ppb 
Elevated: Cu, Ni 

McCurdy, M. et al   2016.  Regional lake sediment geochemical data, Nonacho 
Basin – East Arm of Great Slave Lake Region, Northwest Territories (NTS 75-C, 
NTS 75-F and NTS 75-K); Geological Survey of Canada, Open File 8010   

McCurdy, M., et al .,  2016.  Geochemical data for lake sediments and  surface 
waters, Abitau Lake area, Northwest Territories (NTS 75-B); Geological Survey of 
Canada, Open File 8082 

Black Bay fault zone and Scott 
Lake areas are the  focus of  
Elevated   La, Ce, Th in lake 

sediments and surface waters 

McCurdy et al.   poster S7 

Just released! 

Scott L. 



22 

2.3 Ga  Grt-Hbl-Plag-Qtz tonalite 
Orthogneiss with ca 1.9 Ga rims 

Zircon and monazite ages 
of metamorphism  8kbar+ 

High P assemblages: 
Grt-Cpx-Plag-Qtz Grt-Hbl-Plag-Qtz 

Age of metamorphism 

PQB-56-2012 

Igneous core 

Metamorphic rim 

2:  1.88-1.83 Ga 
max 6 kbar 

3: 1.9-1.80 Ga 
max 6 kbar 

1 :  1.92-1.83 Ga 8-15+ kbar 
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Ungava  
syntaxis 

Superior indentor 

Rae 
Slave 

Hearne 
microcontinent 

1.7-1.4 Ga Athabasca  
and Thelon basins 

1.85-1.80 Ga  
Baker Lake group 

High pressure uplift 

Canadian Aeromagnetic Data Base, 
Airborne Geophysics Section, Geological Survey of Canada, 

Thompson 
promonitory  

High pressure metamorphism:  plate morphology control?  

Eclogites 14-25 kbar 

Ungava  
syntaxis  

Weller et al 2014, 
Pehrsson et al. in press. 
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Superior indentor 

Rae 
Slave 

Hearne 
microcontinent 

1.7-1.4 Ga Athabasca  
and Thelon basins 

1.35-1.80 Ga  
Baker Lake group 

High pressure uplift 

Canadian Aeromagnetic Data Base, Airborne Geophysics Section, Geological Survey of Canada, 

Metallogenic implications for Diamonds and Uranium  

• New diamond staking rush in Saskatchewan: 
     over 550,000 h staked, DeBeers investing up to  $20Md  
• Focus is over an area of Athabasca basin directly above  the deep  
     crustal break we propose lies at the SE end of the high pressure 
     uplift.  This structure may aid kimberlite localization  
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Examples of exhumation mechanisms of orogenic crust.  

©2011 by Geological Society of America 

 Teyssier Lithosphere 2011;3:439-443 

1840 Ma 

Rae craton lay at  
near equatorial 
paleolatitudes 

Pehrsson et al., 2015, Geol Soc. London  

Efficient erosion in 1.8 Ga CO2-rich atmosphere? 

Kaufmann, 2012 
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Thanks to our RAP students: Ben Neil,  Anna Haiben,  Nigel Bocking, 
Blake Mowbray and Glenn Robinson 

Helicopter Transport Services, Transwest Air, Scott’s General Store,  
Discovery Mining Services  

 
Communities of Stoney Rapids, SK and Lutselk’e, NWT 


