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Outline

ÅTypical structural setting of shear zone hosted gold 

deposit:

Å Association with crustal scale shear zones;

Å Vein geometry in shear zones;

Å Controls on ore plunge;

ÅCompetence contrasts in gold deposits:

Å Vein control on later vein deposition;

Å Needed for world-class deposit?

Å Potential for localizing late stage gold enrichment;

Å Influence on ore plunge.

ÅControlling geometries; and

ÅExamples:

Å Detour Lake gold deposit, Ontario;

Å Seabee gold deposit, Saskatchewan; and

Å Con gold deposit, Northwest Territories.



Crustal Scale Faults

Figures modified from Robert et al., 2005

Deposit/district sizes from Gosselin and Dube GSC Open File 4894 (2005)

Gold camps and deposits are 

spatially associated with second-

order structures in close vicinity to 

crustal-scale structures. 

Distribution of gold deposits in the Timmins camp
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ÅVeins form in or adjacent to both brittle 

and ductile fault zones;

ÅVeins generally form oblique to their 

related fault, and the sense of obliquity 

is related to fault movement 

direction/sense; and

ÅWith continued deformation the veins 

will fracture, fold and boudinage.

Veins in fault zones



Ore Plunge Control

From Poulsen and Robert (1989)

In a low strain, shear 

zone hosted, deposit 

the ore plunge will be 

aligned with the 

intersection of the 

foliation with 

extensional veining, 

normal to the 

stretching lineation 

(transport direction).



Ore Plunge Control

With increased 

progressive strain the 

ore plunge will rotate 

as fold and boudin 

axes in auriferous 

veins rotate parallel to 

the stretching lineation 

(transport direction).



ÅFormation of a quartz-carbonate 

vein in a schistose fault zone 

(e.g. biotite, chlorite, sericite) 

creates a large competence 

contrast between the strong vein 

and the surrounding weak 

schist;

ÅThis creates a positive feedback 

mechanism where during 

subsequent deformation the vein 

will fold/boudinage/fracture

creating low stress sites that will 

focus the deposition of 

subsequent hydrothermal fluids.

Competence contrasts in ductile fault zones

Quartz vein in graphitic schist, Obuasi, 

Ghana

Pyrrhotite infilling boudin necks in a 

quartz vein, Detour Lake, Ontario



Veins exploit pre-existing veins

Quartz-tourmaline vein xc boudinaged ankerite 

vein, Red Lake

Quartz-tourmaline vein xc boudinaged ankerite vein, 

Dome, Timmins

Quartz-amphibole vein infilling boudin necks in 

ankerite vein, Red Lake

Quartz vein xc quartz vein, Con, Yellowknife



Positive feedback

Deform ductile 

shear zone

Deposit vein 

system 

(barren or 

auriferous)

Deform vein 

system

Deposit veins 

localized on 

1st/2nd/3rd vein 

system



Significant gold enrichment?

Con, Yellowknife

Å Related to orders of magnitude variation in gold 

grade (~10 g/t to 1500 g/t); and

Å Often associated with chalcopyrite, sphalerite 

and galena.


