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The Klondike gold district in west-central Yukon, world-famous for its historical placer 
production, is host of several orogenic gold occurrences, including Lone Star, Dominion and 
Gold Run/Aime.

Despite the importance of these gold occurrences as exploration targets in the district, the 
key elements and isotope signatures associated with gold mineralization are not well 
constrained. 

Understanding this is critical for efficient exploration in the Klondike:

➢ It would permit the use of certain elements as vectors towards mineralization.

➢ It would provide a basis to compare occurrences in the Klondike with other orogenic gold 
deposits worldwide, enabling the application of successful exploration approaches used 
elsewhere.

Here, we combine pyrite and whole-rock trace element compositional data from Lone 
Star to reveal the fundamental geochemical fingerprints of mineralization of gold 
deposits in the Klondike. Pyrite is closely associated with Au mineralization in Lone Star 
(Grimshaw, 2018), present in both quartz veins and host schists.
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Pyrite in Lone Star can be classified in three groups, supported by textural observations:
➢ Vein pyrite (as infill in quartz-carbonate veins)

➢ Proximal (in wallrock, close to veins) – up to 1 m away from vein

➢ Distal (in wallrock, far from veins) – more than 1 m away from veins

Pyrite LA-ICP-MS spot analyses:

➢ Gold and Te show decreasing concentrations 
away from veins.

➢ Cobalt shows the opposite trend
➢ Median As concentrations are similar 

between groups, but higher concentrations 
are found in distal pyrite

➢ Low Au grades in pyrite suggest that most of 
the Au is associated with another phase (free 
gold)

Correlations of Au in pyrite (LA-ICP-MS)

➢ Gold is directly correlated with Ag and 
Te in pyrite.

➢ Direct correlation supports occurrence 
of Au as gold alloy with Ag and as Au-Ag 
tellurides.

➢ This correlation is not observed in distal 
pyrite.

What about Au vs. As in pyrite?

➢ Gold and As are correlated in some 
pyrite distal from veins. 

➢ Accounts for a minor fraction of total 
Au in Lone Star. 

➢ Associated with late carbonate 
veining, represented as As-enriched 
rims in pyrite (more oxidized upon 
etching, white arrows in image).

➢ 2019 drillhole whole-rock compositional database, 
used as example

➢ As suggested by pyrite geochemistry, when looking 
at all data at once, it is possible to recognize a broad 
direct correlation between Au and Te in whole-
rock, however, with high data dispersion

➢ No correlation between Au and As.

➢ Now, when looking at the compositional data per drill 
hole, a clear direct correlation between Au and Te in 
whole-rock is evident (right-side scatterplots). 

➢ This is valid for most of the drill holes in the 2019 
database. Direct correlation between Au and As (+Te) 
only observed in a minor number of drill holes, 
exclusively in low Au grade areas (bottom scatterplots).

➢ Whole-rock compositional data, per drill hole

➢ Vein pyrite has consistently lighter S 
isotope signatures compared to distal 
pyrite.

➢ Vein pyrite δ34S cluster around 0‰ with 
a small range (broadly -3‰ to +3‰), 

➢ Compatible with magmatic-volcanic 
sulfur sources.
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Pyrite LA-ICP-MS mapping reveal how Au, Te and As are held in pyrite. Semi-quantitative 
maps, concentrations in ppm

➢ The highest Au concentrations in vein pyrite 
grains are associated with Te-bearing inclusions 
or grains along fractures (white arrows).

➢ High As rims associated with carbonate are also 
enriched with Au (yellow arrows), however, this 
occurrence is minor in Lone Star

➢ Cobalt display compositional zoning and it is not 
associated with Au

Vein Pyrite
Pyrite in carbonate
Interval grade: 4.75 ppm Au
Pores in zoned py

➢ The highest Au concentrations in proximal pyrite 
grains are associated with Te-bearing minerals 
grains along fractures and pyrite grain boundaries 
(white arrows).

Proximal Pyrite
Pyrite in intermediate 
schist
Interval grade: 0.02 ppm Au

➢ In distal pyrite, Au can be associated with As-
bearing minerals along pyrite grain boundaries 
(yellow arrows), however, Au grades in this case 
are low.

➢ Tellurium is not directly associated with Au here 
(white arrows)

Distal Pyrite
Pyrite in intermediate schist
Interval grade: <0.01  ppm Au
Pyrite aggregates
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➢ The key elemental association of Au in Lone Star is with Ag and Te, evidenced by both pyrite 
and whole-rock geochemical data. Tellurium, thus, constitute a key element for tracking 
gold mineralization in the Klondike.

➢ The Au-Te association is mostly related to Au-Te-bearing minerals, found as micro-
inclusions in pyrite or along fractures and borders of pyrite grains. This is consistent with 
previous studies in Lone Star (e.g., Grimshaw, 2018).

Geological map of the Klondike Au 
district. Modified from Allan et al. 
(2013)

Pyrite chemistry: Au is closely associated with Te in Lone Star4

Key signature: Au and Te are also correlated in whole-rock5

Key geochemical features of Au mineralization in the Klondike?1

Methods2

Pyrite in the Lone Star deposit3
Concluding Remarks8

Spatial correlation of Au and Te in pyrite grains6

Distinct sulfur isotope signatures in vein pyrite 7

*LinkedIn Profile:


	Slide 1

