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ŸTectonic and uranium attributes of Thelon
   Basin compare with, but differ in subtle
   ways from the graphitic metapelite-
   dominated basement setting for  world
   class deposits of the  Athabasca basin.
ŸThe two basins developed along parallel
   but separate, west-flowing “big river”
   systems draining the interior of Nuna.
ŸAges of diagenesis, hydrothermal events
   & uranium minerals differ by 10s of Ma.
ŸThelon’s deposits are spatially associated
   with 1.75 Ga Nueltin granite & Pitz rhyolite  
ŸIntersecting reactivated faults are key in
   both basins; basement nappes may also!
ŸAlteration (e.g. chlorite, illite, hematite, 
   +/- quartz, fluorapatite) differs in detail.
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Fig. 4: Geophysical data modeling
(V. Tschirhart, PhD, McMaster U.)
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Fig. 9: Applying to ore
what we have learned:
 
A. Nappes & thrusts
as part of the structural 
setting for Kiggavik E.

B. Ideas to test by 
mapping & modeling: 
e.g. is the East Aber-
deen plutonic complex 
thrust over the Kiggavik
Trend or does it intrude?
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Neoarchean Woodburn Lake Group 
(sensu stricto): five areally discrete sequences

6

Quartz-feldspar porphyry intrusions, tuffs & ignimbrites

*Quartzite documented on NE shore of Pipedream Lake has fuchsitic clasts 
  including komatiite. Also documented in drilling: quartzite/cobble conglomerate 
  between komatiite and intermediate volcaniclastics

2.63-2.58 Ga at Ukalik L., West Farside,  Tern L., Deep Rose L., 
Dubawnt L., Wharton L., NW of Beverly L, ?Kiggavik & elsewhere
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The Thelon R. - Baker L. region overlies several Archean basement cratons. North & South Rae
were sutured along the Dubawnt River shear zone (DRSZ), Hearne along the Snowbird Tectonic
Zone (STZ). New aeromagnetic data connect reactivated shear zones prospective beneath Thelon 
Basin: Amer (AMZ) with MacDonald (MF), Howard (HLSZ) with Turqavik whose East Aberdeen 
splays (EAF) localize the Kiggavik Trend deposits (K, AL) at intersections with northerly faults.
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Fig. 1: Location & Geology, Thelon - Baker Lake region Fig. 2: Geology, Northeast Thelon Basin & surrounding region Neoarchean through late Paleoproterozoic stratigraphy; Paleoproterozoic orogeny through brittle transextension: much to be tested and integrated

Fig. 6: <1.75 Ga Thelon Fm. siliciclastics;
facies changes and soft sediment faults
(BL-NL-TUR-KG keyed to  Figure 2 on left)

Fig. 5: Paleoproterozoic magmatism & Dubawnt Supergroup Fig. 7: Early Paleoproterozoic ( ) Amer and Ketyet
groups: sequences, lithostratigraphy and structure now closely correlated. 

<2.5 to >1.8 Ga

Fig. 8: Areally distinct Meso- to Neo-
archean lithostructural sequences

Why, how, where & what did we learn?

Fig. 3: Geophysical consortium contributions and new field data stations
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Resources here include values that are not compliant 
with Canadian legislation set out in National 
Instrument 43-101 (Canadian Securities 
Administrators, 2001a, b). Many of the original data 
sources are lost or not publicly available.

Total ultimate resource: 1 693 000 tonnes U

Uranium Resources

in Canada, 2007
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Miscellaneous
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How much more 
could Thelon hide?

How much more 
could Thelon hide?                          TESTS:

-  Apply

-  Extrapolate U source & key basement
     units beneath basins by improved
     mapping, geophysics and satellite data. 
- Track and date basin development; U-
     related alteration, sources & pathways. 

 the eastern Athabasca Basin 
     unconformity U Model

OUTPUTS: series of 1:50,000 scale geophysical, geological and surficial materials 
maps + government and  journal papers with new metallogenic knowledge

HYPOTHESIS - WHERE & HOW MUCH:
 - In comparison with east  Athabasca, do
   Thelon, western frontier Athabasca &
   other late Paleoproterozoic northern
   basins & basement have untapped U? 

WHY Geomapping for Energy and Minerals (GEM)?
·   Provide information in northern Canada to private
    sector exploration companies, and for governments and land owners to inform
    land-use decisions with respect to mineral and energy resource development. 

HOW does the Northeast Thelon GEM project work? (Fig. 2)
·   Shared existing Industry data + new GSC geophysical-geological data from work
     on the land, + a wealth of legacy data are providing new geophysical and
     compositional knowledge of rock units, their structural and alteration histories
     related to U and other potential commodites. These help test the hypothesis.

·WHAT have we learned and gained so far? Examples shown in this poster include: 
    - Fundamentally clarified Neoarchean through Paleoproterozoic stratigraphy, 
    - Added a regional first phase of isoclinal recumbent folds and thrusts,
    - Recognized the spatial association of 1.75 Ga Nueltin granite with U deposits
    - Gained complete airborne geophysical coverage at <½ cost to taxpayer
    - Added >1000 gravity stations along strategic transects for modelling in 3-D. 

WHAT questions remain? Many including:
· Alteration haloes:

- What types of illite & chlorite are in and around Kiggavik?
- Apatite 1670 Ma = distal part of U ore system or barren system? Age of ore?
- Difference between regional and deposit specific illite?

· Amer Group beneath Thelon Fm: 
- Conductors or stratabound U horizons more prospective, or both?
- How important is pre-weathering recrystallization?

· Favourable geochemical hosts for unconformity U:
- Which Archean strata are best - just Neoarchean Sequence 3?
- Are proto U deposits associated with Nueltin contact zones?
- How important is Pitz Volcanic associated U (Miller & LeCheminant)

guide investment decisions by 

: AREVA Resources Canada Inc., Bayswater Uranium Corp., Cameco Corporation, 
Forum Uranium, Mega Uranium, Nunavut Tunngavik Incorporated, Titan Uranium, Uranium North, Western Uranium

Guidance and sharing knowledge: Karen Costello (INAC), Tom Skulski, Subhas Tella (GSC), Erich Prosh (GN), others noted on figures
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