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Lac des Iles Palladium MineLac des Iles Palladium Mine



Lac des Isles Area GeologyLac des Isles Area Geology



Palladium Ore, Brecciated Gabbro, Lac des IlesPalladium Ore, Brecciated Gabbro, Lac des IlesLac des Iles Mine: Lac des Iles Mine: SulphideSulphide--PoorPoor Palladium Ore Palladium Ore 
in Archean Brecciated Gabbroin Archean Brecciated Gabbro



PalladiumPalladium--Bearing MineralsBearing Minerals

KotulskiteKotulskite Pd (Te, Bi)Pd (Te, Bi)
BraggiteBraggite PdSPdS
MerenskyiteMerenskyite Pd (Te, Se, Bi)Pd (Te, Se, Bi)22

SperryliteSperrylite PtAsPtAs
MoncheiteMoncheite Pd (Te,Bi)Pd (Te,Bi)22

Palladoarsenide Palladoarsenide PdPd22AsAs

Sulphides  <5%



QuestionQuestion

Are Palladium and Other Indicator Elements Are Palladium and Other Indicator Elements 
Mobile in the Absence of Sulphide Weathering ?Mobile in the Absence of Sulphide Weathering ?



Identification of Indicator Elements: Identification of Indicator Elements: 
Palladium Ore Normalized to Upper CrustPalladium Ore Normalized to Upper Crust



Possible Pathfinder ElementsPossible Pathfinder Elements

Pd:Pd: YesYes if Mobileif Mobile

Pt:Pt: YesYes if Mobileif Mobile

Au:Au: NoNo Unrelated Gold Veins in AreaUnrelated Gold Veins in Area

Cu, Ni:Cu, Ni: NoNo Unrelated Base Metal SulphidesUnrelated Base Metal Sulphides



Test Site: Test Site: 
Baker Zone Baker Zone 

ProspectProspect



Shorty LakeShorty LakeShorty LakeShorty Lake



Sampling: Sampling: 
Shorty LakeShorty Lake––
Baker ZoneBaker Zone



Palladium in SoilsPalladium in Soils



Platinum in SoilsPlatinum in Soils



Nickel in SoilsNickel in Soils



Copper in SoilsCopper in Soils



Palladium in Palladium in 
Swamp Swamp 
HumusHumus



Platinum in Platinum in 
Swamp Swamp 
HumusHumus



InterpretationInterpretation

Predominant Pd species in Neutral pH Waters: Predominant Pd species in Neutral pH Waters: 
Pd(OH)Pd(OH)22

oo Pd(OH)Pd(OH)33
-- Pd(OH)Pd(OH)44

22--

not Adsorbed by  Negativelynot Adsorbed by  Negatively--Charged Fe OxidesCharged Fe Oxides

Palladium is Readily Transported in Solution to Palladium is Readily Transported in Solution to 
Swamps, where it is Fixed with Organic MatterSwamps, where it is Fixed with Organic Matter

Palladium is Depleted in BPalladium is Depleted in B--Horizon SoilsHorizon Soils



Good:Good:
High Mobility of Palladium in Surface High Mobility of Palladium in Surface 

Environment is Useful for ExplorationEnvironment is Useful for Exploration

Possible Problem:Possible Problem:

High Mobility May Cause False AnomaliesHigh Mobility May Cause False Anomalies



Regional Lake Sediment Surveys (OGS)Regional Lake Sediment Surveys (OGS)

2800 km2800 km22

675 675 
samplessamples



Factor Factor 
Analysis of Analysis of 

Lake Sediment Lake Sediment 
Data: Plots of Data: Plots of 
Factor ScoresFactor Scores



Factor 2 Factor 2 
Correlates Correlates 

with with 
Quaternary Quaternary 

Glaciofluvial Glaciofluvial 
Deposits, Deposits, 

e.g., Eskerse.g., Eskers



Keni Lake: Highest Factor 2 ScoreKeni Lake: Highest Factor 2 Score
and 29 ppb Pd in Sedimentand 29 ppb Pd in Sediment



Springs Into Keni Lake from Base of EskerSprings Into Keni Lake from Base of Esker



Esker with Boulder of Decomposed Esker with Boulder of Decomposed 
Nipissing DiabaseNipissing Diabase



Outcrop Area of Nipissing DiabaseOutcrop Area of Nipissing Diabase



Analyses of Fresh Nipissing Diabase Boulders Analyses of Fresh Nipissing Diabase Boulders 
from Eskerfrom Esker

7744Mantle Mantle PeridotitePeridotite

770.50.5MORBMORB

11112020Nipissing Diabase BoulderNipissing Diabase Boulder

12121515Nipissing Diabase BoulderNipissing Diabase Boulder

Pt ppbPt ppbPd ppbPd ppb



Nature of Pd Associated with Lake 
Sediment Factor 2

Derived from Leaching of Decomposing 
Nipissing Diabase Boulders in Permeable Eskers



Conclusions

High Mobility of Palladium Derives from its 
Dissolution as Neutral and Anionic Species, 

which are not Readily Adsorbed by Fe Oxides

but

Palladium is Fixed by Organic Material in 
Swamps and Lake Sediments
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