
The Southampton Island 
Project:  new data and new 

insights into its 
exploration potential

1Canada – Nunavut Geoscience Office, Iqaluit, NU
2Geological Survey of Canada, Ottawa, ON

Joyia Chakungal1, Mary Sanborn-Barrie2, 
Donald James1, Nicole Rayner2, Joe Whalen2, 





Presentation Outline

  Where and why Southampton Island (SI)?

  What did we do?

  Did the work have any impact?

 How exactly has the geoscience database for SI improved?

  In terms of the ‘big picture’, what does it all mean?
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Where and Why Southampton Island?

• In the Kivalliq Region of 
Nunavut, south of the 
Melville Peninsula and 
southwest of the Foxe 
Peninsula 

• Between the Archean 
dominated Western 
Churchill Province (> 2.5 Ga) 
& predominantly 
Paleoproterozoic (< 2.5 Ga) 
Baffin – Ungava segment of 
the Trans-Hudson Orogen.



• Current interest in 
mineral exploration  of 
the Western Churchill 
(i.e. mainland) and 
Trans-Hudson Orogen 
(Baffin-Ungava 
segment), for 
diamonds, uranium, 
base metals, Ni-Cu-
PGEs and gemstones 

      (Nunavut Exploration 
Overview 2007 &2008)
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• Current interest in mineral 
exploration  of the Western 
Churchill (i.e. mainland) and Trans-
Hudson Orogen (i.e. S-SW Baffin), 
for diamonds, uranium, base 
metals, Ni-Cu-PGEs and gemstones 

       (Nunavut Exploration Overview 
2008)

• Precambrian of 
Southampton Island 
more akin to Western 
Churchill Province or 
Trans-Hudson Orogen?

• Important to 

Where and Why Southampton Island?



What’s wrong with what we have?

lack of regional aeromagnetic data

existing 1:1M geological map

absence of surficial map

Outdated geological context with 
absence of geochemical, 
geochronological and geophysical 
data made it difficult to assess how 
the Precambrian geology of 
Southampton Island relates with 
the surrounding geology



With consultation & 
involvement of individuals 
from the community of 

Salliq…



With consultation & 
involvement of individuals 
from the community of 

Salliq…
INAC & GN through the 
Strategic Investment in 
Northern Energy & 
Development program  NMRD 
program of NRCan, with 
logistical support by PCSP a 
CNGO-GSC partnered 
integrated geoscience project 
was carried out in ‘07 and ‘08



As a Result:

Foxe Channel

South Bay

In February 2009…

Anglo American Exploration Ltd acquired 19 prospecting permits
Vale Inco acquired 3 prospecting permits



The lack of regional aeromagnetic 
data was addressed in June 2007 
when a 400-m resolution survey over 
much of the exposed basement. 

Released in May 2008 

(OF #5748 – 5781)

Geophysics Knowledge Gap
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The lack of regional aeromagnetic 
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Geophysics Knowledge Gap



1:250K scale mapping established that ice flow during last glaciation was 
topographically controlled. 

Till sampling program with 10 km spacing (results of geochem and HMC available in 
OF report).  The red arrow points at single chromite grain that falls within the 

DIGF window

Ross & Kosar, 2009 (OF #6078)

Surficial Geology Knowledge Gap



Bedrock Geology Knowledge Gap



Bedrock Geology Knowledge Gap

 Meso- to Neoarchean crust

 Neoarchean – 
Paleoproterozoic cover 
sequence



Bedrock Geology Knowledge Gap

1870±10 Ma

Number of ultramafic 
occurences associated with 

metsediments



1.83-1.84 
Ga

1.82 Ga

 Voluminous 
Paleoproterozoic plutonic 
rocks

Bedrock Geology Knowledge Gap

 subjected to at least 
three phases of 
deformation and 
metamorphism



What does it all mean?

 Geophysical and field data together highlights the structural 
complexity of the bedrock underlying Southampton Island 

 Based on new U-Pb data, bedrock comprises Archean basement (i.e. > 
2.5 Ga) and associated metasedimentary cover sequences that were 
subsequently metamorphosed, deformed and intruded by various phases 
of felsic plutonic rocks. 
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establish an affinity to the western Churchill Province of mainland



Corrigan et al. (in press)

Western Churchill Province in the Paleoproterozoic



Western Churchill Province now…

Corrigan et al. (in press)

Is Southampton Island part of an ‘existing’ Archean craton, or could it 
represent a microcontinent that has not yet been recognized?
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Spatial correlation of most diamondiferous kimberlites worldwide with cratonic 
domains makes MT a useful tool to probe the extent of buried or so-called “cryptic” 
cratons.   “Warmer” colours in the mantle may also represent accumulations of carbon, 
a necessary ingredient to the formation of diamond.





Objectives

• With current level of 
exploration activity in 
mind, ~ 11,000 km2 of 
bedrock remapped at 1: 
250,000 scale (2007). 

• Sampling for isotope 
geochemistry, U-Pb 
geochronlogy, assay, 
metamorphic history



Observations

• With current level of 
exploration activity in 
mind, ~ 11,000 km2 of 
bedrock remapped at 1: 
250,000 scale (2007). 

• Sampling for isotope 
geochemistry, U-Pb 
geochronlogy, assay, 
metamorphic history

• Precambrian geology includes 
metasedimentary rocks of 
variable ages, Archean rocks, 
and significant 
Paleoproterozoic plutonic 
rocks. 



Archean Rocks

07CYA-B47c

W E



Paleoproterozoic Sediments
Locally see garnet ± sillimanite ± 
cordierite

07CYA-M03b

S N



Mafic Magmatism
…intrude the supracrustals.

Opx + plag symplectic coronas on garnet.



Mafic Magmatism
…intrude the supracrustals.

Opx + plag symplectic coronas on garnet.



The lack of public-domain regional aeromagnetic data was addressed through 
completion of a 400-m resolution survey over much of the exposed basement, 
released in May 2008.



… and associated layered ultramafic rocks



Granitoid Rocks Granodiorite (w/ Opx ± Cpx) 

Supracrustals and mafic-ultramafic suite subsequently 
subjected to felsic magmatism…. At what crustal depth? 



Regional Granodiorite - 
Monzogranite 

(Mt + Pxns retrogressed to 
Bt?)

Bt + Mt ± Hbl 

Granitoid Rocks – Cont’d



Granitoid Rocks – Cont’d

Monzogranite (w/ minor Bt + Mt) 

Late stage monzogranite cross cuts everything 



Structural features
Evidence for at least 3 phases/stages or deformation

D2 Isoclinal folding of early D1 fabric

 D2 isoclinal folds  ‘warped’ by D3



Hbl + Bt + Mt Granodiorite

Blue Quartz tonalite intrudes mafics of southern 
most inlier.  Other granitoids absent.

To the North & South…


