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Dugald River Zn-Pb-Ag Mine 
• Situated ~65 km NW of Cloncurry, Queensland

• World class deposit with 59.3 Mt
• Zn @ 12.2%
• Pb @ 1.6%
• Ag @ 26 g/t

• Exploration target since 1939 (drillhole DR001) and has 
undergone further drilling through the years

• Development commenced in 2011 and production of Zn 
concentrate in November 2017

• Full ramp production expected to be 170k tonnes of Zn 
concentrate/yr with 25 yrs lom

Dugald River Zn-Pb-Ag Mine

Modified after: Queensland, 2012



Dugald River Geology
• Hosted by the Dugald River Slates, Mount Albert Group

• Maximum deposition age of 1686 Ma of Dugald River Slate Sequence

Knapdale Quartzite
Dugald River 

Slate Sequence

Lady Clayre Dolomite

Dugald River Geology
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Mary Kathleen Domain

Regional Structure

Dugald River 
Lode

Modified after: Queensland, 2012

MMG, 2017



Structural Geology

Structural Geology

• Complex deformation history during Isan Orogeny
• Early ductile deformation (D1 to D3)
• Brittle deformation up to D6

• D2 is the dominant event
• Upright, F2 with associated axial planar cleavage (S2). Typically tight to 

isoclinal
• Development of high strain zones
• Boudinage aligned parallel to F2 axes
• Porphyroblasts aligned parallel to S2



Photogrammetry

Photogrammetry

• Motivation
• Safety
• Easy to set-up
• Virtual Outcrop

• Analysis
• Digitising major structures
• Orientation data extraction
• Lithological mapping



Orientated Data Declustering

Orientated Data Declustering

• Dense point cloud
• Millions of points
• Stores RGB and normal information

• Normals
• Normal vector of a geological plane

• Supervised
• Mapping data defines point cloud filtering
• Mapping done as part of development progression
• Apply range to orientation data
• Declustering of dense point cloud

Normal



Orientated Data Declustering

Orientated Data Declustering

• Dense point cloud
• Millions of points
• Stores RGB and normal information

• Normals
• Normal vector of a geological plane

• Supervised
• Mapping data defines point cloud filtering
• Mapping done as part of development progression
• Apply range to orientation data
• Declustering of dense point cloud

Mapping Data

Declustered Data



Orientated Data Declustering
• Backs and side wall mapping

• Mesh at chest height
• 4 m of unsupported backs

Orientated Data Declustering



Orientated Data Declustering
• Form surface generation

• View fabric in 3D
• Aids in mine design
• Combined with mapping and drilling
• Delineates structural domains

Orientated Data Declustering



Orientated Data Declustering
• Form surface generation

• View fabric in 3D
• Aids in mine design
• Combined with mapping and drilling
• Delineates structural domains

Orientated Data Declustering



Automated Lithological Mapping

Automated Lithological Mapping

• Dense point cloud
• Millions of points
• Stores RGB and normal information

• RGB
• Colour information from underlying images RGB



Automated Lithological Mapping
• Classify

• Peaks in histogram classify sulphides and waste (slates)
• Reduced onto regular grid

Ore Waste

Ore
Waste

Ore
Waste

Automated Lithological Mapping



Contact Mapping
• Generate polylines

• Assign classification to voxet
• Vertices of different classified voxets define boundary

Contact Mapping



Questions
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