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* Archean to Paleoproterozoic gneiss
e Orthogneiss and paragneiss
* Local graphitic paragneiss

* Amphibolitic to granulitic facies

Modified from
Furlanetto et al. 2016 1000 km
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Archean to Paleoproterozoic gneiss
Orthogneiss and paragneiss
Local graphitic paragneiss

Amphibolitic to granulitic facies

Modified from
Furlanetto et al. 2016
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Archean orthogneiss
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Grare 2018
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URU model from eastern deposits
Associated to Proterozoic unconformities
At the intersection between the
unconformity and graphitic-rich basement
reactivated shear zones
Strong chloritic and illitic alteration halo
3 types of ore :

» Unconformity type

» Perched ore type

» Basement-Hosted type



omi=r" = Fds e N T

A Rt cigar Lake. e e © URU model from eastern deposits

-Polymetallic mineraliza
~1-High total R[:*L:_.- |_t.‘F!1
-HREE/LREE~1

“Basement hosted"”

S o, Catie it ' e Associated to Proterozoic unconformities

-200m allic mineraliz
£ gt A

e At the intersection between the
unconformity and graphitic-rich basement
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» Strong chloritic and illitic alteration halo
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-800m

» Unconformity type

Grare 2018

» Perched ore type
» Basement-Hosted type:

Hosted along brittle basement structures
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Legand o  Samples with known PT conditions
«  Mines et gisements d'uranium
—— Athabasca bassin contact
——  Mackenze Dyke
Lineament interpreted as a bnttle fault
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Hillacre 2018

Jeanneret 2016

Mineralization is localized along highly strained regional shear zones, locally enriched in
graphite, and reactivated in the brittle regime.

Brittle structures overprinting inherited shear zones are geometrical traps for uranium
mineralization.
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e Mineralization are localized along highly strained regional shear zones, locally enriched
in graphite, and reactivated in the brittle regime.

e Brittle structures overprinting inherited shear zones are geometrical traps for uranium
mineralization. Hillacre 2018
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Présentateur
Commentaires de présentation
Vous avez ici une 15aine de metres de sondage traversant la zone de cisaillement minéralisée de Spitfire. La partie du socle intersecté par les sondages représente généralement 200 à 300m dans la zone. Ces sondages vont etre la base de travail sur les structures. 
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Présentateur
Commentaires de présentation
La première étape est de définir l’etendue de la zone de cisaillement ainsi que caractériser les deformations ductiles tels que les textures mylonitques, de cisaillement, ou les plis.
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Présentateur
Commentaires de présentation
De la même manière, il est necessaire de caractériser en details les structures cassantes 
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Umin front

Main structural traps:

e Foliation: disseminated Umin
* Fractures: mili to micrometric, difficult to
observe at the scale of the hand sample
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Présentateur
Commentaires de présentation
A propos de la minéralisation, voilà dans quelle setup elle est, essentiellement des fractures, // à la foliation, certaines secantes, et disséminée. On peut observer des textures de remobilization formant des fronts redox.
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e Foliation: disseminated Umin
5 * Fractures: mili to micrometric, complex to
observe at the scale of the hand sample



Présentateur
Commentaires de présentation
A propos de la minéralisation, voilà dans quelle setup elle est, essentiellement des fractures, // à la foliation, certaines secantes, et disséminée. On peut observer des textures de remobilization formant des fronts redox.
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Présentateur
Commentaires de présentation
Ouverture mode 1
Filling des fractures rempli par des phyllo
L’u vient après en remplacement de cet U


Progressive evolution of dissolution textures

Micro-veins

[solated veinlets with dark
infill (chlorite)
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Micro-veins

. Dissolution
vugs

Connected veinlets driving
dissolution of the host rock

Journées Uranium 2022

Chlorite

Host rock

[solated host-rock clasts
in dark matrix (chlorite)
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Main structural traps:
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Observations at the microscale:

e Strong clay alteration (chlorite and
illite)

e Umin disseminated in micro-veins

e Veins forming an anastomosed
network

Microscopic mineralized veins +/

Veins geometry following the
metamorphic fabric
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Clearwater
aeromagnetic

high

e West Athabasca
* Orthogneiss basement

e NE-SW conductive trend
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GEOLOGICAL FEATURES SHARED BY THE PLC
AND THE WMTZ

Well-developed microscale fracture network
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e East Athabasca

e Pelitic-derived basement

 East-West conductive trend

! -
/ Provines
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Clearwater
aeromagnetic

high

e West Athabasca
* Orthogneiss basement

e NE-SW conductive trend
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GEOLOGICAL FEATURES SHARED BY THE PLC
AND THE WMTZ
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e East Athabasca

e Pelitic-derived basement

 East-West conductive trend
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GEOLOGICAL FEATURES SHARED BY THE PLC
AND THE WMTZ

Clearwater
aeromagnetic

high

e West Athabasca Umin associated to small fractures and disseminated in S1

* Orthogneiss basement

e NE-SW conductive trend
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e East Athabasca

e Pelitic-derived basement

 East-West conductive trend
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GEOLOGICAL FEATURES SHARED BY THE PLC

e East Athabasca
AND THE WMT?Z

e Pelitic-derived basement

 East-West conductive trend
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Clearwater
aeromagnetic

high

e West Athabasca
* Orthogneiss basement

e NE-SW conductive trend

Well-developed microscale fracture network
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STRUCTURAL EVOLUTION OF A BASEMENT DUCTILE SHEAR ZONE
FROM THE ATHABASCA BASIN: DUCTILE INHERITAGE

=

Journées Uranium 2022

Hetereogenous
lithologies

Localization of ductile
deformation along
rheological contrasts

Hydrothermal
alteration

Progressive
localization of ductile
deformation
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Présentateur
Commentaires de présentation
zone de cisaillement ductile (couloirs mylonitiques anastomosés) affecté par de nombreux épisodes d’alteration et de deformation qui ont :
modifié la minéralogie de l’encaissant, modifiant localement la rhéologie
modifié l’organization des minéraux, générant ou accentuant les anisotropies
un socle de lithologie hétérogène semble plus proprice à localizer la deformation ductile

2. réactivation cassante générant un reseau de fracturation dense (damage zone) echelle micro suffisante, dont la géométrie est guidée par la fabric ductile






STRUCTURAL EVOLUTION OF A BASEMENT DUCTILE SHEAR ZONE
FROM THE ATHABASCA BASIN: BRITTLE REACTIVATION

Dissolution

Journées Uranium 2022

20/01/2022 - Orsay

Fracturing along
strong anisotropies

Hydrothermal
alteration and porosity
enhancement

Mineralization localized
by the matured porosity
network


Présentateur
Commentaires de présentation
zone de cisaillement ductile (couloirs mylonitiques anastomosés) affecté par de nombreux épisodes d’alteration et de deformation qui ont :
modifié la minéralogie de l’encaissant, modifiant localement la rhéologie
modifié l’organization des minéraux, générant ou accentuant les anisotropies
un socle de lithologie hétérogène semble plus proprice à localizer la deformation ductile

2. réactivation cassante générant un reseau de fracturation dense (damage zone) echelle micro suffisante, dont la géométrie est guidée par la fabric ductile






> Different geological domains,
similar deformation mechanisms:

- Altered and deformed shear zone

- Corridor of micro-fractures

- Strong dissolution evidences
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Different geological domains,
similar deformation mechanisms:
Altered and deformed shear zone
Corridor of micro-fractures
Strong dissolution evidences

20/01/2022 - Orsay

» Favorable porosity network:
Damaged zone enhanced by late
hydrothermal circulation:

- Combination of microfractures along

metamorphic fabric and dissolution
processes

SRV \

Fractured
network

DISTRIBUTED
CONDUIT

High % Damage zone
Low % Core

N

Hydrothermal
alteration

Dissolved
fracture
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» Different geological domains, » Favorable porosity network: » Polyphased deformation and alteration

similar deformation mechanisms: Damaged zone enhanced by late history:
- Altered and deformed shear zone hydrothermal circulation: A. Deformation focusing along rheological
- Corridor of micro-fractures - Combination of microfractures along contrasts...
- Strong dissolution evidences metamorphic fabric and dissolution B. ...enhanced by hydrothermal and

processes retromorphic alteration
C. Brittle reactivation along these contacts
D. Mineralization in the porosity network

Fractured
network

DISTRIBUTED
CONDUIT

High % Damage zone
Low % Core

N

Hydrothermal
alteration

Dissolved
fracture
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