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ATHABASCA BASIN, CANADA


Spectral  Mineralogy
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Source: http://images.google.com/imgres?imgurl=http://wut2c.com/images/National%2520Parks/Canada/Jasper/view%2520from%2520Athabasca%2520basin8.jpg&imgrefurl=http://wut2c.com/interests.htm&h=640&w=480&sz=95&tbnid=3FIGT4_BKjsJ:&tbnh=135&tbnw=101&start=13&prev=/images%3Fq%3Dathabasca%2Bbasin%26hl%3Den%26lr%3D%26sa%3DG
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   Figure 1. Regional context of the Athabasca Basin, Northwestern Canadian Shield after Thomas et al. (2000) and Card (2001).             

(source: http://www.nrcan.gc.ca/gsc/mrd/extech4/index_e.html)
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SS18: The Athabasca Basin and its uranium deposits 
Organizers / Organisateurs: Gary Delaney and Charlie Jefferson
Room / Salle: A143 
Date: 5/28/2002
Time: 8:00 AM
Presenter: David H. Quirt

Clay minerals: Host-rock alteration related to uranium mineralization in the Athabasca Group

Quirt, D.H., Saskatchewan Research Council, 15 Innovation Blvd., Saskatoon, SK, S7N 2X8, quirt@src.sk.ca


The moderately-sized Mesoproterozoic Athabasca Basin contains the preserved portion of the unmetamorphosed orthoquartzitic Athabasca Group which overlies a kaolinite-rich regolith on Paleoproterozoic and Archean basement. It is generally undeformed and hosts high grade unconformity-type uranium deposits. The clastic Athabasca Group formations have red-bed characteristics and contain dominant detrital quartz with a clay mineral matrix ± hematite ± goyazite, and minor heavy minerals (zircon, tourmaline, and Fe(-Ti) oxide). The matrix contains generally dominant kaolin (dickite, kaolinite) with lesser illite and occasional sudoite. 

Uranium mineralization is related to prograde diagenesis within the Athabasca Basin. The spatial association of mineralization with the sub-Athabasca unconformity is attributed to diagenetic-hydrothermal interaction of basinal brines with relatively reduced basement fluids. Structurally-located sites of egress-type sandstone-basement interaction are characterized by faulting/fracturing and a hydrothermal mineral assemblage containing some or all of illite, Al-Mg sudoite, Mg-Fe/Mg-chlorite, hematite, euhedral quartz, tourmaline (dravite/magnesiofoitite), siderite, and pyrite, and varying quantities of uraninite/pitchblende and accessory Ni-Co-Fe arsenides, sulpharsenides, sulphides. Ore formation was not directly coupled to clay alteration. 

Host-rock alteration affects sandstone, basement rocks, and regolith. Typical features include quartz dissolution (loss of coherence; significant volume loss; residual enrichment of clay and resistant heavy minerals; collapse of overlying sandstone), transformation/conversion and neoformation of clay minerals (illitization; chloritization), local tourmalinization and phosphoritization, and iron redox phenomena (hematitization; bleaching: hematite removal; pyrite; siderite).

 Basement host-rock alteration also includes destruction of graphite and the formation of solid hydrocarbon 'buttons'. Alteration haloes are plume-shaped above the unconformity, extend for several hundred metres into the sandstone, and display lateral extensions. 

Clay alteration is present along the length of the mineralized structure, but the alteration halo reaches its greatest dimensions associated with high-grade ore at the locus of sandstone-basement interaction, forming pipe-like features which rise through the sandstone. Below the unconformity, the alteration envelope is much smaller and funnel-shaped, converging downwards into the associated fault zone. Where the fault zone intersects the unconformity, the kaolinitic layer at the top of the regolith is illitized and chloritized. 

The clay mineral alteration assemblage consists of illite, chlorite, and kaolinite in varying proportions, without smectites or mixed-layer clays. The broad alteration haloes grade from background kaolin + illite into illite-dominant, then sudoite-dominant zones, and into ore zone chlorite (± sudoite ± illite). The illite polytypes are 2M1 and 3T with elevated I002/I001 ratios. Sudoite dominates in the altered basement and 3T illite, with sudoite, dominates around ore, while trioctahedral chlorites occur in mineralization.

_______________________________________________________________

Other References

Best mineralogy reference

http://www.ir.gov.sk.ca/adx/asp/adxGetMedia.asp?DocID=4367,3574,3442,3440,3385,2936,Documents&MediaID=8704&Filename=percival.pdf
another good background reference

http://geol.queensu.ca/isotope_lab/pdf%20of%20papers/Renac%20et%20al%202002%20Thelon.pdf
Comparisons of diagenetic fluids in Thelon and Athabasca Basins

http://geol.queensu.ca/isotope_lab/shortcourse.pdf
. BILLAULT V., BEAUFORT D., PATRIER P. & PETIT S. (2002) – Crystal chemistry of Fe-sudoites from uranium deposits in the Athabasca basin (Saskatechewan, Canada). Clays and Clay Minerals, 50, 1, p. 69-80

SPECTRA

The following three spectral plots illustrate the type of analytical data that can be acquired for the Athabasca Basin unconformity-type uranium deposits.  These different minerals exist in varying combinations as haloes around the deposits and directly associated with the mineralization.

This spectral plot shows the minerals dravite, illite, kaolinite and dickite.
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Spectra are from the SPECMIN( Reference Mineral Spectral Data Base.

Chlorites

This plot shows a clinochlore from Quebec and a sudoite from Saskatewan.

[image: image8.png]104

00

HemGHNRZ.005.520
HEMAGATE0D2

Sidet2£.001

T
500

T T
1000 1500

Wavelength ( nm )

T
2000

1
2500





This plot shows hematite [A, B] and siderite [C].  

Spectra were collected using a Field Spec Pro Spectrometer, manufactured by Analytical Spectral Devices in Boulder, Colorado. 

Source:  Saskatewan Research Council website  


Alteration zoning     source:  www.UEX-corporation.com
Zoned alteration developed in the sandstone column above unconformity type deposits commonly forms chimneys in cross section that surround, and extend upward for several hundred meters from the deposits through the Athabasca sandstone column. These provide a much larger footprint that the deposits themselves, and an important tool in targeting drill holes. Two common end members of alteration are depicted at left
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Cross sections illustrating uranium deposit styles:
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Sue deposits

Deposits may be developed at the uncon-

formity below the Athabasca sandstone (e.g. Collins Bay zones, Sue A, B) and extending into underlying
basement rocks as veins and replacements (e.g. Eagle Point, Sue C).





source: www.uex-corporation.com
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