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Saskatchewan Mineral Deposit Models

• Saskatchewan Geological Survey has compiled 
synoptic descriptive mineral deposit models and 
posted them on the Energy and Resources website:
www.er.gov.sk.ca/depositmodels.

• Models are oriented towards Saskatchewan mineral 
deposits and geology and many are specific to the 
province.

• Currently 42 models that include 24 metallic, 1 gem, 
15 industrial, and 2 petroleum deposit types.



Saskatchewan Mineral Deposit Models

• Purpose is to document the key characteristics of 
each deposit type from the literature as an initial 
reference source.

• Primary intended audience is geoscience
professionals, especially those in mineral 
exploration and government.

• Range from 1.5 to 4 pages, average about 2 pages.  
Text only at this time.

• Intent is to continue updates and perhaps add new 
models, where warranted by new information.



www.er.gov.sk.ca/depositmodels



Saskatchewan Mineral Deposit Models

• This year all of the models were updated, edited and 
reorganized into logical groupings and reposted as 
individual PDF files on the website.

• They were also all compiled into a single document, 
with all of the models and four summary tables, that 
was published as Open File Report 2011-57 as a PDF 
file on the website.  It occurs in two locations, with 
the individual model files, and with the 
Publications/Open File Reports at:
www.er.gov.sk.ca/OF2011-57.





Model Format
Mafic-Ultramafic Intrusion-Hosted Magmatic Ni-Cu-(PGE)

• Model Number and Deposit Model Name
• Synonym(s)
• Concise Description
• Geological Environment
 Host Rock Types
 Rock Textures
 Ages of Host Rocks and Mineralization
 Depositional Environment
 Tectonic Setting
 Associated Deposit Types



Model Format
Mafic-Ultramafic Intrusion-Hosted Magmatic Ni-Cu-(PGE)

• Concise Description: Stratabound Ni, Cu ± PGE ± Co 
sulphide mineral accumulations, formed by magmatic 
processes, within mafic and/or ultramafic intrusive rocks.  
There are two general types: 1) sulphide-rich (PGE-poor) 
Ni-Cu dominant, disseminated to massive mineralization 
and 2) sulphide-poor (PGE-rich) platinum group element-
dominant, disseminated mineralization with generally ≤ 
3% sulphides.



Model Format
Mafic-Ultramafic Intrusion-Hosted Magmatic Ni-Cu-(PGE)

• Model Number and Deposit Model Name
• Synonym(s)
• Concise Description
• Geological Environment
 Host Rock Types
 Rock Textures
 Ages of Host Rocks and Mineralization
 Depositional Environment
 Tectonic Setting
 Associated Deposit Types



Dinty Lake Dodge Domain

Axis, Currie, Rea Lakes

Peter Lake Domain

Rottenstone Domain

Glennie Domain

Kisseynew Domain

Namew Lake

Clearwater Anorthosite

Principal Ni-Cu-(PGE)  and PGE Locations in Saskatchewan



(from Maxeiner, 2006)

Peter Lake Domain



(from Maxeiner et al., 2004)

Taxitic-textured gabbro (Swan River Complex) Rhythmically layered gabbro, pegmatitic gabbro, sulphide-bearing gabbro

Comb-textured pegmatitiic gabbro dyke (Swan River Complex) Pegmatitic gabbronorite



(from Maxeiner et al., 2004 and Maxeiner and Rayner, 2005)

Zebra layering in gabbro (Porter Bay Complex) Cross-bedded layering in gabbro (Porter Bay Complex)

Heterogeneous breccia in a varitextured leucogabbro Poikilitic phase of Swan River gabbro



(from Maxeiner and Rayner, 2005)

Zebra-layering in Swan River gabbro Cross-bedded layering in Swan River gabbro

Pegmatitic gabbro at Haglund East PGE occurrenceVaritextured Swan River gabbro



Model Format
Mafic-Ultramafic Intrusion-Hosted Magmatic Ni-Cu-(PGE)

• Model Number and Deposit Model Name
• Synonym(s)
• Concise Description
• Geological Environment
 Host Rock Types
 Rock Textures
 Ages of Host Rocks and Mineralization
 Depositional Environment
 Tectonic Setting
 Associated Deposit Types



Model Format
Mafic-Ultramafic Intrusion-Hosted Magmatic Ni-Cu-(PGE)

• Model Number and Deposit Model Name
• Synonym(s)
• Concise Description
• Geological Environment
 Host Rock Types
 Rock Textures
 Ages of Host Rocks and Mineralization
 Depositional Environment
 Tectonic Setting
 Associated Deposit Types



(from Barnes and Lightfoot, 2005)

Mg-rich magmas are favourable

Release of metals
S-rich

General Genetic Model for Ni-Cu-(PGE) Formation

Partial melting

Magma access

Sulphur saturation of magma



(from Barnes and Lightfoot, 2005)

Ni-Cu-(PGE)

Ni-Cu-(PGE)Gravitational settling
Base

Metal Zonation

Offset of sulphide liquid

Deformation,
Metamorphism,
Displacement



Model Format
Mafic-Ultramafic Intrusion-Hosted Magmatic Ni-Cu-(PGE)

• Model Number and Deposit Model Name
• Synonym(s)
• Concise Description
• Geological Environment
 Host Rock Types
 Rock Textures
 Ages of Host Rocks and Mineralization
 Depositional Environment
 Tectonic Setting
 Associated Deposit Types



Model Format
Mafic-Ultramafic Intrusion-Hosted Magmatic Ni-Cu-(PGE)

• Deposit Description
 Mineralogy
 Textures and Styles of Mineralization
 Alteration
 Geological Ore Controls
 Geochemical Signature
 Geophysical Signature

• Examples
• Selected Bibliography



(from Barnes and Lightfoot, 2005)

Ni-Cu-(PGE)

Disseminated



(A) disseminated; (B) matrix textured; (C) massive; (D) breccia
(from Eckstrand and Hulbert, 2007)

Disseminated Matrix textured

Massive Breccia



(from Ames and Farrow, 2007; modified from McLean et al., 2005)

Nickel Rim South Mine – Sudbury District

Breccia and Fracturing



(from Naldrett and Li, 2007)

Plan View

Longitudinal Section



PGE Styles of Occurrence
(from Naldrett, 2004)



Bushveld Complex – Merensky Reef, underground

(from web.uct.ac.za)



High-grade PGE ore, Merensky Reef, Bushveld Complex

(from johnbetts_fine minerals)



Model Format
Mafic-Ultramafic Intrusion-Hosted Magmatic Ni-Cu-(PGE)

• Deposit Description
 Mineralogy
 Textures and Styles of Mineralization
 Alteration
 Geological Ore Controls
 Geochemical Signature
 Geophysical Signature

• Examples (with resources and production)
• Selected Bibliography



Model Format
Mafic-Ultramafic Intrusion-Hosted Magmatic Ni-Cu-(PGE)

• Deposit Description
 Mineralogy
 Textures and Styles of Mineralization
 Alteration
 Geological Ore Controls
 Geochemical Signature
 Geophysical Signature

• Examples (with resources and production)
• Selected Bibliography



Dinty Lake Dodge Domain

Axis, Currie, Rea Lakes

Peter Lake Domain

Rottenstone Domain

Glennie Domain

Kisseynew Domain

Namew Lake

Clearwater Anorthosite

Principal Ni-Cu-(PGE) and PGE Locations in Saskatchewan



Model Format
Mafic-Ultramafic Intrusion-Hosted Magmatic Ni-Cu-(PGE)

• Deposit Description
 Mineralogy
 Textures and Styles of Mineralization
 Alteration
 Geological Ore Controls
 Geochemical Signature
 Geophysical Signature

• Examples (with resources and production)
• Selected Bibliography
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