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The early Tertiary marked a period 
of intense magmatic activity in the 
Canadian Cordillera as a consequence 
of tectonic restructuring within the 
Kula-North American plate system 
from orthogonal to oblique conver-
gence. Resultant calc-alkaline vol-
canism formed a discontinuous belt 
(Challis Arc) along the eastern margin 
of the Coast Plutonic Complex (CPC) 
from south-eastern Alaska through 
Yukon into west-central British 
Columbia and northern Washington 
State. The Sifton Range volcanic 
complex (SRVC) is the Yukon’s larg-
est Paleogene erosional remnant (240 
km2), and represents the only coeval 
volcanic-plutonic suite within the 
Sloko-Skukum Group of southern 
Yukon Territory and northern Brit-
ish Columbia. It comprises a 900-m 
thick, shallow-dipping, volcanic suc-
cession dominated by intermediate to 
evolved lavas and abundant felsic py-
roclastics deposited in a north-west-
erly trending half-graben. Locally, 
the volcanic sequence is intruded 
by biotite, hornblende, two-feldspar 
granites of the CPC’s Nisling plutonic 
suite dated at 57.5 Ma. Felsite sills 
radiate from the main intrusive body, 
and together with numerous basaltic 
to dacitic dykes traverse the entire 
volcanic package. The Sifton Range 
suite exhibits a classic subduction-
related geochemical signature with 
depletions in HFSE relative to LILE. 
The volcanic rocks range between 
medium and high-K orogenic suites, 

and display a calc-alkaline fractiona-
tion trend. The epizonal, two-feldspar 
granites are chemically similar to the 
evolved SRVC lavas and are char-
acterized by highly elevated LREE, 
LILE, and Th concentrations.

Crystal fractionation models of 
the compositional interval between 
basaltic andesite and andesite (52-
61 wt. % SiO

2
) are consistent with 

evolution at moderately wet (1.5 wt. 
% H

2
O), upper crustal (1.5 kb) con-

ditions with fO
2
 close to the QFM 

buffer. Combination of a three-step, 
assimilation-fractional crystallization 
(AFC) process and a binary mixing 
model were used to replicate Th con-
centrations observed in the evolved 
lavas and the SRVC granites. Neither 
method is capable of reproducing the 
build up of LILE and the highly en-
riched Th. The contamination factors 
of up to 33 wt. % over the composi-
tional range between 61 and 67 wt. % 
SiO

2
, as well as the compositionally 

heterogeneous phenocryst population 
suggest that the SRVC dacites are 
hybrids between mantle and crustal 
melts. Unrealistically high AFC con-
tamination parameters (r>2.5), equiv-
alent to 150 wt. % contamination by 
the enriched SRVC rhyolite (SF-77), 
suggests that the SRVC rhyolites 
and corresponding intrusives were 
completely derived by anatexis of an 
enriched crust. Furthermore, there is 
a striking relationship between rock 
composition and styles of volcanic 
eruption, such that a reduction in 

abundance of lavas with increasing 
SiO

2
 is correlated with a simultaneous 

appearance of evolved pyroclastic 
rocks and granitic plutonism. Models 
of crystalline suspensions identical 
to the SRVC lavas indicate a rapid 
increase in effective viscosity (106 

– 1010 Pa s) near the andesite-dacite 
transition as a result of progressive ag-
gregation of plagioclase phenocrysts. 
The resultant critical shear strengths 
impeded further crystal fractionation 
and the eruptibility of lavas account-
ing for under representation of dacite 
lavas past 62 wt. % SiO

2
.

The alternation of mafic and 
felsic volcanic strata, composition-
ally bimodal pyroclastics, and mixed 
phenocryst population in the SRVC 
suggest that both mantle-derived 
magmas and crustal melts coexisted, 
possibly in a zoned magma chamber, 
with the high viscosity of the evolved 
andesites inhibiting mixing with the 
overlaying anatectic rhyolitic magma. 
Periodic injection of juvenile mafic 
melt and the subsequent release of 
volatiles from the hybrid dacitic mag-
mas at their interface with the over-
lying anatectic rhyolites may have 
triggered the cycle of explosive erup-
tions of the rhyolitic ejecta. The loss 
of volatiles associated with eruption 
of the rhyolitic pyroclastics resulted 
in increased feldspar crystallization 
and accumulation, thus increasing 
the viscosity, and favouring magma 
stagnation and plutonism.
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