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The Eskay Rift records the transition at the Early to Middle 
Jurassic boundary, from a sporadic and long-lived period of 
subduction-related island-arc volcanic activity to a brief period 
of extensional tectonics accompanied by rift-related volcanism. 
The rift-related volcanic rocks, unofficially referred to as the 
“upper Hazelton Group”, are the youngest volcanic rocks in the 
Stikine Terrane, in northwestern British Columbia. They host 
the world-class Eskay Creek volcanogenic massive sulphide 
(VMS) deposit, as well as more than 60 other VMS prospects. 
Although the upper Hazelton Group is preserved as 25 sepa-
rate erosional remnants or separate subbasins, the lithologies, 
geochemistry, and morphologies of far-separated segments 
correspond closely to one another. The ubiquitous presence 
of thick piles of pillow basalt in the rift graben suggests that it 
was a basin which experienced rapid subsidence and quickly 
filled with mafic lava. The rapid infilling of the graben with 
mafic lava overwhelmed the potential for long-lived hydrother-
mal convection and black smokers, which are essential to the 
formation of large VMS deposits. However narrow intervals of 
bimodal volcanic and sedimentary rock, within the rift, repre-
sent episodes when conditions were highly favourable for the 
formation of VMS deposits. While these sequences contain up 
to 50% pillow basalt, they are characterized by the presence of 
three distinct lithologies: 1) felsic flows, domes, and crypto-
domes; 2) sedimentary and volcaniclastic intervals, locally 
known as “pyjama beds”, which are composed of black pyritic 
siliceous argillite interbedded on a 5 to 20 cm scale with light 
coloured felsic tuff; and 3) a distinct variety of basalt, which 
has a phaneritic, medium-grained texture and forms massive 
and columnar jointed sills and flow units which are up to 20 m 
thick. Fine-grained sedimentary rocks within these sequences 
indicate a time of relative quiescence when the graben was not 
being inundated with mafic lavas. During these quiescence 
periods, mafic magmas, which were still being generated in 
the upper mantle, resided in crustal-level magma chambers 
and began to crystallize, emitting heat generated from crystal 
formation. This heat caused a small degree of partial melting 
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in the upper crust, generating felsic magmas. During tectonic 
activity, new conduits allowed the eruption of felsic lava, liq-
uid mafic lava, and a crystal mush from the crustal magma 
chambers. According to this model, the co-occurrence of these 
volcanic and sedimentary rocks mark prospective stratigraphy 
because: 1) they suggest a time of quiescence in a graben which 
is more typically being inundated with mafic lavas; and 2) they 
represent periods with the greatest potential for vigorous hy-
drothermal circulation due to the presence of near-surface, 
crystallizing, mafic magma chambers.

 

 

 

 

 




