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The Lac des Iles palladium deposit, northwestern Ontario: 
a product of late magmatic mineralization and 

subsequent hydrothermal enrichment

John G. Hinchey
Geological Survey of Newfoundland and Labrador, Department 

of Natural Resources, P.O. Box 8700, St. John’s, NL A1B 4J6.

The Lac des Iles Palladium mine, with reserves of 88 Mt at 
1.51 g/t Pd, is hosted by the 2.69 Ga Lac des Iles mafi c-ultra-
mafi c complex in the western Superior Province and represents 
the only primary Pd-producing mine in Canada. The minerali-
zation in the Roby and Twilight zones is characterized by low 
concentrations of sulphide and exceptionally high Pd (Pd/Pt 
~10). The ore is associated with complicated textures in the 
host rocks including pegmatite, breccia, and magma mingling. 
Detailed mapping, petrography, and geochemical data suggest 
that the mineralization is primarily magmatic, where PGE are 
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concentrated in immiscible magmatic sulphide melts. The min-
eralization is associated with a series of late melanocratic rocks 
derived through high degrees of partial melting of a depleted 
mantle source.

The volumetrically minor High Grade Zone on the margin 
of the main Roby Zone is economically important as it contains 
more than 35% of the Pd in the mine. The rocks are extensively 
altered to relatively low-temperature mineral assemblages. It 
displays positive correlations between Se and immobile ele-
ments (Ni, Co) but shows scatters on the diagrams involving 
mobile elements, such as Pd and S. The ore is higher in Pd 
and Pd/Pt (mean of 16.5; up to 25) compared to the Roby and 
Twilight zones. The distribution of ore and geochemical data 
suggest subsolidus enrichment of Pd by fl uids originating from 
the mafi c magmas. 

Fractionation of olivine, chromite, and high-temperature 
platinum group minerals likely resulted in high ratios of 
Pt-group PGE/Ir-group PGE in the parental magmas. The 
extreme enrichment of Pd and high Pd/Pt ratios of the mafi c 
magmas is interpreted to be due to incorporation of an earlier 
formed sulphide melt. The interpretation is supported by 
high Cu/Pd in early leucocratic rocks and low Cu/Pd in the 
late melanocratic rocks. 

Based on textural evidence, the mineralization at LDI has 
been compared to contact-type mineralization. However, con-
tact-type mineralization is localized in the margins of intrusions 
near country rocks, and the resulting sulphide formation is in 
response to host rock assimilation. By contrast, the LDI deposit 
is not located near the contact with the country rocks and evi-
dence of country rock assimilation is lacking. The mineraliza-
tion in the Lac des Iles deposit is more akin to stratigraphically 
controlled deposits in layered intrusions where pulses of primi-
tive magmas introduce PGE. Unlike quiescent environments 
for the solidifi cation of most layered intrusions, the intrusions 
at Lac des Iles were energetic, forming breccias and magma 
mingling textures.

  

 




