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Spheroidal weathering in large tors of monzogranite
in the Coffee Creek phase of the Whitehorse plutonic
suite in Stevenson Ridge area, western Yukon.
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La partie nord-ouest de la région du chaînon Stevenson
(SNRC parties de 115-J, K) renferme des roches d’âge
paléozoïque à paléogène qui encaissent localement
une minéralisation aurifère. L’épine dorsale de la chaîne
de Dawson est constituée de la suite plutonique de
Whitehorse, qui date du milieu du Crétacé. Au sud-
ouest de la chaîne de Dawson se trouvent des roches
volcaniques, plutoniques et sédimentaires
métamorphisées de l’assemblage de White River
(Dévonien tardif), ainsi que le gabbro de la suite de
Snag Creek (Trias tardif). Ces roches sont surmontées
structuralement par une nappe de chevauchement
constituée du complexe de Harzburgite Peak (Permien
précoce). Le versant nord de la chaîne de Dawson est
caractérisé par des roches paléozoïques typiques du
terrane de Yukon-Tanana, dont le schiste de Klondike et
la suite plutonique de Sulphur Creek, tous deux d’âge
permien, et l’assemblage de Snowcap, antérieur au
Dévonien. L’assemblage de White River et le terrane de
Yukon-Tanana sont juxtaposés le long du
chevauchement de Moose Creek (post-Trias), lequel
est partiellement démarqué par des losanges de
péridotite. Des failles d’âge crétacé tardif ou plus
récentes sont présentes dans toute la région, mais les
déplacements qui leur sont associés sont minimes.

Résumé
The northwestern Stevenson Ridge map sheet (parts of
NTS 115-J and K) is underlain by Paleozoic to
Paleogene rocks that locally host Au mineralization. The
backbone of the Dawson Range is underlain by the mid-
Cretaceous Whitehorse plutonic suite. Late Devonian
metamorphosed volcanic, plutonic and sedimentary
rocks of the White River assemblage and the Late
Triassic Snag Creek suite gabbro occur southwest of
the Dawson Range. These rocks are structurally
overlain by a thrust sheet of the Early Permian
Harzburgite Peak complex. The north side of the
Dawson Range is characterized by Paleozoic rocks
typical of the Yukon-Tanana terrane, including Permian
Klondike schist, Permian Sulphur Creek plutonic suite
and pre-Devonian Snowcap assemblage. The White
River assemblage and the Yukon-Tanana terrane are
juxtaposed along the post-Triassic Moose Creek thrust,
which is partly demarcated by lozenges of peridotite.
Late Cretaceous and younger faults occur throughout
the area but have only modest offsets.
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MINERALOGICAL IMPLICATIONS
The northwestern Stevenson Ridge area is almost devoid of mineral occurrences compared to the northeastern 
Stevenson Ridge area. No definitive syngenetic occurrences are recognized, although felsic and amphibolite 
rock types within the Finlayson assemblage rocks of YTT have regional VMS potential (Colpron et al. 2006). A 
possible VMS occurrence discovered by Arcus Development Group near Touleary Creek may be an exception.  
The most prominent mineral occurrences in the area are the Coffee prospec t and the Boulevard prospect.  Both 
appear to be mid Cretaceous, structurally hosted orogenic gold systems (McKenzie et al., 2013).

DESCRIPTIVE NOTES
INTRODUCTION

GEOLOGICAL FRAMEWORK

STRUCTURE

Bedrock geology of northwest Stevenson Ridge area consists of metamorphosed and poly-deformed Paleozoic basement intruded and 
overlapped by relatively little-deformed Mesozoic and Tertiary successions. In this generally unglaciated terrain (Duk-Rodkin, 1999), 
exposures on the broad upland ridges are limited to scattered tors separated by extensive frost-shattered felsenmeer. Outcrop is rarely found 
in the heavily forested valleys, or swampy low-lying areas. Extension of geological elements beneath cover, however, has been aided by 
recent aeromagnetic surveys (http://gdr.nrcan.gc.ca/aeromag). Current work in the northern parts of Stevenson Ridge area is published as 
two adjoining 1:100 000 scale maps covering northwestern (NTS 115-K, J; this sheet) and northeastern sections respectively (parts of NTS 
115-J, I, P and O; Ryan et al., 2013). Mapping and compilation of NTS 115-K/9, K/10, J/12 and J/11 were conducted collaboratively with the 
Yukon Geological Survey (Israel et al., 2013) and benefitted from previous work by Tempelman-Kluit (1974).

Northwestern Stevenson Ridge area is transected by hornblende granodiorite Dawson Range phase (unit 2) and biotite monzogranite 
Coffee Creek phase (unit 1) of the Middle Cretaceous Whitehorse suite. The Dawson Range phase intrudes the contact between typical 
Yukon-Tanana terrane (YTT) rocks to the northeast and the White River assemblage (WRA) rocks to the southwest

The YTT comprises a complex package of polydeformed and metamorphosed pre-Devonian to Permian rocks.  Pre-Devonian Snowcap 
assemblage (SCA; Colpron et al., 2006) predominantly comprises siliciclastic rocks composed mainly of quartzite, micaceous quartzite and 
psammitic quartz-muscovite-biotite (± garnet) schist (unit 1). Marble (unit 2) occurs as decametre-thick lenses within the 
siliciclastic rocks. The siliciclastic rocks are commonly interlayered with amphibolite and garnet amphibolite that are likely metamorphosed 
mafic sills and dykes. The SCA is locally in structural contact with amphibolite correlated with Devonian to Mississippian Finlayson 
assemblage (unit ) that is considered an arc volcanic-plutonic succession (e.g., Colpron et al., 2006)

Permian Klondike schist (unit 1) lies north of the Dawson Range phase of the Whitehorse suite.  It comprises greenschist-facies 
volcanic, hypabyssal and sedimentary rocks. Locally well preserved quartz and feldspar porphyritic felsic volcanic and volcaniclastic rocks 
form the protoliths to the highly strained, chlorite-sericite phyllonite characteristic of the Klondike schist (Gordey and Ryan, 2005). The 
Snowcap assemblage, Finlayson assemblage and Klondike schist are intruded by K-feldspar porphyroclastic augen granite of the Permian 
Sulphur Creek suite (unit ). Early Mississippian Simpson Range suite (unit ) rocks are restricted to the northwest extremity of the 
map area.

The Stevenson Ridge schist (unit ) comprises a monotonous sequence of carbonaceous quartzite, psammite and phyllite that 
probably represent metamorphosed carbonaceous, siliceous shale, pelite and chert.  The nature of the contact between the Stevenson Ridge 
schist and the adjacent WRA is uncertain. The graphitic, quartz-rich composition, general lack of aluminous mica schist and absence of marble 
distinguishes it from the SCA and Scottie Creek formation (below).

The WRA, predominantly southwest of the Dawson Range phase, comprises the Scottie Creek formation, the Mount Baker suite, the 
White River complex, the Mirror Creek formation, and the Snag Creek gabbro suite. The Scottie Creek formation (unit ) comprises 
psammitic muscovite-biotite schist, quartzite, and pebble conglomerate that are compositionally similar to the Snowcap assemblage. In 
contrast to the Snowcap assemblage (SCA) the Scottie Creek formation lacks Permian intrusions that are common in the YTT. A detrital zircon 
sample from a quartzite yielded a youngest grain of 488 Ma, and a quartzofeldpsathic sandstone interpreted as derived from epiclastic tuff 
yielded a detrial zircon age of ca. 365 Ma. In 115-K/16, Scottie Creek formation is characterized by contorted layers of mica-rich melanosome 
and garnet-bearing quartzofeldspathic leucosome likely resulting from anatectic melting. 

The White River complex (unit ) appears to overlie the Scottie Creek formation, and comprises highly strained, greenschist to 
amphibolite facies metavolcanic rocks, including amygdaloidal andesitic to basaltic flows, and minor carbonaceous schist. Quartz and 
feldspar poprhyritic felsic rocks are common and may represent rhyolite, tuff or hypabyssal porphyries, one of which yielded a U/Pb zircon age 
of ca. 368 Ma (N. Joyce, unpublished data).  This indicates that it may be synchronous with the youngest sedimentation in the Scottie Creek 
formation.

The Mt. Baker suite (unit ) is structurally higher than the Scottie Creek formation, and in probable thrust contact with it. The Mt. 
Baker suite comprises orthogneiss derived from interlayered monzogranite, granodiorite, diorite, gabbro, melanogabbro and minor 
pyroxenite. The Mt. Baker suite generally exhibits strong foliation and significant grain size reduction, indicating high degree of strain and 
metamorphic recrystallization. These rocks are similar in character to the Mississippian Simpson Range suite (360-340 Ma) to the northeast; 
however, an age of ca. 375 Ma (N. Joyce, unpublished data) indicates that the Mt. Baker suite is distinctly older. 

The southwestern-most corner of the map is underlain by the pre-Late Triassic Mirror Creek formation (unit ), which comprises 
metapelite interbedded with variably calcareous siltstone, sandstone and pebbly sandstone (Israel et al., 2013).  These rocks appear to lack 
the intense deformation and metamorphism of the underlying White River assemblage. Shallow-dipping tabular intrusive sheets of the Late 
Triassic Snag Creek suite (unit ; ca. 230 Ma: Murphy et al., 2009) gabbro and diabase are unique to the western Stevenson Ridge area. 
They intrude the Scottie Creek, White River complex, Mount Baker suite, and Mirror Creek formation. The state of deformation and 
metamorphism varies significantly, ranging from highly strained amphibolite to macroscopically undeformed greenstone.

The WRA is structurally overlain by the Permian mafic to ultramafic rocks of the Harzburgite Peak complex (unit ; see also Canil and 
Johnston, 2003) along an obvious shallowly dipping thrust fault. The Harzburgite peak complex comprises variably serpentinized harzburgite, 
dunite and lesser lherzolite, and intrusions of gabbro and diabase.

Cretaceous to Paleogene rocks postdate the major phases of deformation and metamorphism unconformably overlying ductile 
structures, brittle thrust faults and  complexly deformed basement. The Middle Cretaceous Whitehorse suite (unit ) intrudes the Moose 
Creek thrust that forms the boundary between WRA and the YTT. The spatial coincidence of the Moose Creek thrust with the Whitehorse suite 
and the late Cretaceous Casino and Prospector Mountain suites (Ryan et al., 2013) suggest that the Moose Creek thrust may be a crustal-
scale structure that controlled the locus of Cretaceous magmatism and associated mineralization. The late Cretaceous to Paleogene Katrina 
Creek suite (unit ) appears restricted to northwestern Stevenson Ridge map area and is exposed as a north-northwest trending belt of 
plutons. Two variably foliated phases of the suite yielded ca. 72 Ma ages (Israel et al., 2013), indicating contemporaneity with the Carmacks 
Group.  Smoky quartz phyric phases are more likely related to the north-south trending belt of hypabyssal porphyry intrusions of the 
Paleocene Rhyolite Creek complex. Late Cretaceous Carmacks Group volcanic and hypabyssal rocks (unit ; 72-69 Ma) are 
predominantly exposed near the confluence of Dip Creek with the Donjek River. 

The Paleogene Rhyolite Creek complex (unit ; ca. 59-56 Ma: N. Joyce, unpublished data) is widely scattered across the Stevenson 
Ridge area and to the north (Gordey and Ryan, 2005).  It typically comprises smoky quartz and feldspar porphyritic dykes and lesser flow-
banded rhyolite flows, sills, tuff and locally grey green to mauve andesitic volcanic to hypabyssal rocks.  The andesitic rocks are commonly 
hornblende-plagioclase porphyritic and are difficult to distinguish from the Carmacks Group.

The main foliation and greenschist to amphibolite facies metamorphism in YTT rocks northeast of the Dawson Range suite are interpreted to 
be synmagmatic with the ca. 260 Ma Sulphur Creek suite (see also Berman et al., 2007). The timing of the main foliation and anatectic melting 
in the WRA, however, is less certain, but constrained to be older than the ca 100 Ma Dawson Range suite that cross-cuts a melt-in isograd.

On the north margin of the Dawson Range phase, decametre-long lozenges of peridotite demarcate the contact between greenschist 
facies Klondike Schist of YTT and the amphibolite facies schist of the WRA.  We interpret this contact as marking a major thrust fault  that we 
refer to as the Moose Creek thrust, and interpret it to represent a terrane boundary.  Because the Late Triassic Snag Creek gabbro occur only 
in the WRA, the Moose Creek thrust must be post Late Triassic and pre-Mid Cretaceous. The thrust at the base of the Harzburgite Peak 
complex may be of similar age. The Early Mesozoic thrust faults like the Moose Creek thrust and the Yukon River thrust (Ryan et al., 2013), and 
Cretaceous rocks, are overprinted by Middle to Late Cretaceous strike-slip and normal faults. These faults are generally not well exposed, and 
are interpreted mainly from geophysical anomalies, which commonly coincide with topographic lineaments. These structures have long strike 
length, but not necessarily significant offset. This is suggested by modest vertical displacements of the sub-Carmacks Group unconformity 
and modest horizontal displacements of unit boundaries along strike slip faults.
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Table 1. Yukon MINFILE 2010. Yukon MINFILE - A database of mineral occurrences.
Yukon Geological Survey.
http://www.geology.gov.yk.ca/databases_gis.html [accessed February 2013]

NUMBER NAME TYPE STATUS COMMODITY
115J 037 Doyle Unknown Unknown
115J 038 Rockland Unknown Unknown
115J 039 Werry Unknown Unknown
115J 040 Boreal Porphyry Cu-Mo-Au Showing Cu, Mo, Ag
115J 041 Jog Unknown Unknown
115J 042 Run Unknown Unknown
115J 043 Mog Unknown Anomaly
115J 044 Bid Porphyry Cu-Mo-Au Showing
115J 045 Vina Porphyry Cu-Mo-Au Showing
115J 046 Label Unknown Unknown
115J 047 Messiah Unknown Unknown
115J 048 Hanna Porphyry Cu-Mo-Au Anomaly Cu
115J 049 Polaris Unknown Unknown
115J 050 Keg Plutonic Related Au Drilled Prospect Au
115J 051 Gold Hawk Unknown Unknown
115J 052 Boulevard Plutonic Related Au Drilled Prospect Au, Mo
115J 053 Leo Lion Unknown Anomaly
115J 054 Overproof Unknown Unknown
115J 055 Kirkman Unknown Unknown
115J 056 Coronation Unknown Unknown
115J 057 Sanson Unknown Unknown
115J 058 Vegus Unknown Unknown
115J 059 Tulare Unknown Unknown
115J 060 Touleary Unknown Unknown
115J 061 Ballarat Au-Quartz Veins Showing Au, Ag
115J 062 Canopus Unknown Unknown
115J 063 Flush Unknown Unknown
115J 064 Lyon Porphyry Cu-Mo-Au Anomaly
115J 090 Indiana Porphyry Cu-Mo-Au Drilled Prospect Cu, Mo
115J 091 Amoco Porphyry Cu-Mo-Au Showing Cu, Mo

115J 108B Total Unknown Unknown Au
115J 110 Coffee Plutonic Related Au Prospect Au
115K 086 Batrick Mn veins and replacements Showing Mn
115K 087 Starvation Unknown Unknown
115K 109 Baker Unknown Anomaly

MINERAL OCCURRENCES

PALEOGENE
 

Rhyolite Creek complex (.RC1, .RC2)
 

Felsic rocks: tan to cream rhyolite dykes, flows, sills, crystal and ash tuff; 
smoky quartz ± feldspar porphyritic; locally flow-banded..RC1

Intermediate to mafic rocks: grey green to mauve andesitic tuff breccia, 
massive flows, dykes and sills; hornblende-plagioclase porphyritic..RC2

UPPER CRETACEOUS TO PALEOGENE
 

Katrina Creek suite: light grey granodiorite to biotite monzogranite; foliated to 
massive.  Smoky quartz bearing phases may be plutonic phases of .RC1.u3KC

UPPER CRETACEOUS
 Prospector Mountain suite: light grey to pink quartz monzonite dykes, sills 

and hypabyssal plugs; massive to alkali feldspar-, biotite- and 
hornblende-phyric; fine- to medium-grained; locally forms matrix of polymictic 
breccia.

u3PM

Carmacks Group (u3C1, u3C3).
 Dominantly upper Carmacks Group, locally includes lower Carmacks Group: 

dark green to dun basalt, basaltic andesite, trachy-andesite and andesite 
flows, sills, and tuff-breccia; clinopyroxene-, orthopyroxene-, olivine- and/or 
hornblende-porphyritic; typically vesicular. Locally interbedded with polymictic 
boulder conglomerate derived from immediate basement.

u3C1

Clastic rocks: maroon to grey-green conglomerate, laminated sandstone and 
siltstone interlayered with epiclastic sandy tuff.u3C3

MIDDLE CRETACEOUS
 Mount Nansen Group: massive aphyric and feldspar-phyric andesite to 

dacite breccias, flows and tuff; massive heterolithic quartz and feldspar-phyric 
felsic lapilli tuff; flow banded quartz-phyric rhyolite; quartz-feldspar porphyry 
plugs and dykes. Contains granitic clasts probably derived from 
consanguineous Whitehorse suite.

m3MN

Whitehorse suite (m3W1, m3W2, m3W3)
 Coffee Creek phase: pink to beige biotite monzogranite; medium- to 

coarse-grained, characteristically smoky quartz bearing, locally pegmatitic. 
Locally transitional to Dawson Range phase (m3W2).

m3W1

Dawson Range phase: white to beige hornblende-biotite granodiorite, lesser 
granite, tonalite, quartz diorite, and diorite; blocky hornblende-phyric, medium- 
to coarse-grained; unfoliated to weakly foliated. Commonly contains 
hornblende porphyritic diorite enclaves and rare orthoclase megacrysts.

m3W2

Gabbro: hornblende-biotite gabbro, diorite and local pegmatite, leucocratic 
phase is compositionally similar to Dawson Range phase (m3W2).m3W3
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UPPER TRIASSIC
 Pyroxene Mountain suite: dark green to black clinopyroxenite, hornblendite, 

hornblende pyroxenite, gabbro pegmatite; minor diorite and granodiorite; 
typically medium to coarse grained.  Hornblendite is locally strongly foliated. 
Interpreted to be subvolcanic cumulate of the Semenof Formation.
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 Klondike assemblage

 
Sulphur Creek suite: grey to pink alkali feldspar and quartz porphyritic 
monzogranite; moderately foliated to gneissic; porphyroclastic augen 
monzogranite; locally forms the protolith of the felsic Klondike Schist.

?KSC

Klondike Schist (?K1, ?K2)
 Undivided interlayed felsic and mafic metavolcanic rocks: a) beige to light 

green quartz and feldspar porphyritic felsic volcanic and volcaniclastic rocks; 
moderately to strongly foliated; phyllonite and phyllite derived from the felsic 
volcanic rocks; may contain highly strained Sulphur Creek suite (?KSC) 
monzogranite; b) light green mafic to intermediate chlorite schist and phyllonite 
derived from intermediate to mafic volcanic and volcaniclastic rocks; pyrite 
porphyroblasts are common.

?K1

Grey to green psammitic schist and phylonnite; of uncertain protolith.?K2

LATE DEVONIAN - EARLY MISSISSIPPIAN
 

Simpson Range suite: felsic to intermediate granitoid and orthogneiss: 
interlayered pink to grey hornblende-biotite or biotite granodiorite, 
monzogranite, quartz diorite and diorite; highly foliated to gneissic.

4SR1

Metavolcanic and metasedimentary rocks
 

Finlayson assemblage: amphibolite and garnet amphibolite; strongly foliated; 
locally deccusate textured; rare relict volcanic tectures; probably derived from 
mafic sills, dykes, flows and volcaniclastic rocks.

4F

Stevenson Ridge schist: black to grey carbonaceous quartzite, quartz-mica 
schist and rare black phyllite; strongly foliated and complexly folded.4SRS

LATE DEVONIAN AND OLDER
 

Snowcap assemblage ({5SA1, {5SA2)
 Quartzite and schist: grey to white quartzite, micaceous quartzite and 

psammitic quartz-muscovite-biotite (± garnet ± aluminosilicates) schist; minor 
metaconglomerate.

{5SA1

Marble: light grey to white marble; interlayered with siliciclastic rocks; the 
extent of smaller marble bodies is slightly exaggerated. Difficult to differentiate 
from marble of unit 4F.

{5SA2

YU
KO

N 
TA

NA
NA

 TE
RR

AN
E

PERMIAN AND OLDER
 

Undivided ultramafic rocks: harzburgite, dunite, orthopyroxenite, serpentinite, 
talc-tremolite schist and listwaenite; variably serpentinized, silicified or 
carbonatized; occur as 10 to 100 m wide tectonic slivers.

?um

Harzburgite Peak complex (?HP1, ?HP2, ?HP3)
 

Diabase dykes and sills: brown to green, fine grained.?HP1

Gabbro: dark green to brown, massive, medium to coarse grained; locally 
foliated and lineated.?HP2

Harzburgite, dunite and lesser lherzolite: dun to brown coloured; variably 
serpentinized.?HP3
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PRE-MIDDLE CRETACEOUS
 Layered gneiss: metasedimentary paragneiss, with mica-rich melanosome and 

garnet-bearing quartzo-feldspathic leucosome. Interpeted as anatectic partial 
melt of units {5SC and 5WR1.

53mig

JURASSIC TO CRETACEOUS
 

Macauley Ridge formation: heterolithic conglomerate and sandstone; clasts 
include amphibolite and hornblende-phyric intermediate volcanic rocks.<3MR

UPPER TRIASSIC
 

Snag Creek suite: brown to dark green gabbro and diabase; greenschist to 
amphibolite facies; massive to strongly foliated.u=SC

PERMIAN TO TRIASSIC
 

Mirror Creek formation: medium to dark grey phyllitic argillite with variable 
amounts of interbedded tan-brown variably calcareous quartz siltstone, 
sandstone and pebbly sandstone; folded and foliated. 

?=MC

LATE DEVONIAN
 

White River complex (5WR1, 5WR2, 5WR3)
 Metavolcanic and hypabyssal rocks: felsic to mafic, typically strongly foliated 

and schistose; quartz and feldspar porphyritic; porphyroclastic subordinate 
light green mafic schist that locally preserves amygdales.

5WR1

Quartzofieldspathic schist: undifferentiated volcanic and sedimentary protoliths.5WR2

Carbonaceous muscovite-quartz phyllite: locally pyritic and cream-coloured 
muscovite-quartz schist layers.5WR3

Mount Baker suite (54MB1, 54MB2)
 

Felsic to intermediate orthogneiss: interlayered monzogranite, granodiorite 
and diorite composition; highly foliated to gneissic.54MB1

Intermediate to mafic orthogneiss: interlayered diorite, gabbro, melanogabbro 
and minor pyroxenite composition; highly foliated to gneissic.54MB2

LATE DEVONIAN AND OLDER
 Scottie Creek formation: grey to white quartzite, micaceous quartzite and 

psammitic quartz-muscovite-biotite (± garnet) schist; local metaconglomerate. 
Local leucosome suggests it is the protolith to 53mig layered gneiss on its 
north side.
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Dextral strike-slip fault (approximate, inferred) . . . . . . . . . . . . . .
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     identity questionable - location inferred) . . . . . .
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