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Outline

- Uranium occurrences widely distributed but
Major Deposits are localized in specific
zones/fields

« >90% of U resources confined to one field,

» Therefore need to go beyond the components
(source, pathway, trap) of mineral system to
explain the distribution of U endowment; hence
the presentation will

. focus on the Architecture of the system

. to delineate important regional cm -

e




Architecture of the
Unconformity U System

- Unconformity

- Overlying flat platform
cover: Fluvial
siliciclastic, Red-bed
sandstone

- Underlying
metamorphosed package

» Inliers/domes of
Archaean complexes

- Palaeo-regolith below the
Cover (few cms to tens of
meters thick)

« Basement faults




Architecture of the Unconformity U
System: Unconformity

« Contact between the Oxidised
Aquifer and the Reduced
Trap




Pine Creek Orogen: Intracratonic Basin
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Two Unconformity Systems
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S Alligator Valley Field

- Two(?) Mineralised Unconformity Systems:

- II (Younger): Between South Alligator Group (containing host
Koolpin Formation) and the Katherine River Group
(Mamadawerre Sandstone): Active elsewhere in the Pine Creek

- I (Older): Between South Alligator Group (containing host
Koolpin Formation) and El Sherana Group (Coronation
Sandstone): Possible?

« Coronation Sandstone:

- Conglomerate, sandstone, volcaniclastic siltstone and shale, and
minor mafic and felsic rocks

- Valley-fill succession formed in a braided river system

- Potential problems (small thickness; deformed and
metamorphosed) #:



Architecture of the Unconformity U
System: Overlying Flat Platform Cover

e Source of U
« Source of Fluids
- Diagenetic history




Favourable Source of U and Fluids: Overlying Sandstone
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Architecture of the Unconformity U
System: Underlying Metasediments and
Felsic rocks

+ Source of U: commonly
contain between 10 to 20 ppm

U

. Alteration: dissolution of
monazite and uraninite

- Trap




SkswE  Palaeo-regolith: How
important?

Saprolitic palaeo-weathered profile
over Nanambu Complex (Granite
Hill)

e commonly 50 m thick
e alteration following burial
beneath the Kombolgie (illite and
haematite, phosphate)

e depleted in U (about 5 ppm)
compared to the protolith
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Basement as a major U-source ?

U - MOBILISATION MECHANISM: monazite alteration

64.8 m below discordance
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Potassic pegmatoid
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Stratigraphical/Lithological Control
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Architecture of the Unconformity U
System: Basement Faults

Determine the Architecture of
the basin favourable for fluid
flow from the deeper central
parts to the shallower
peripheral parts




Depth to Basement from Regional Gravity Data

Lewis et al, 1995; Ahmad and McCready, 2001
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Conclusions: Some Important Regional
Constraints

Younger Unconformity (between South Alligator Group
(containing host Koolpin Formation) and the Katherine River

Group (Mamadawerre Sandstone) System more fertile

The presence of U-rich basement rocks (with alteration of
monazite)

The presence of U-depleted palaeco-regolith

Sandstone cover showing diagenetic alterations
(indicative of significant quantities of fluids)

Graphite-bearing metasediments (although the role of
graphite is uncertain)



Conclusions: Some Important Regional
Constraints

- Proximity to the edges of gravity highs: richest deposits
associated with the ‘worms’ (UCH of 12 to 20 Kms)
which may represent positions of maximum gradients of
deeper crustal features.

In the Athabasca Basin, the gravity-high ridge is
associated with a regional structure. In the PCO more
work is required to understand the ‘worm’ (the position
of the gravity gradient).
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