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DESCRIPTIVE

The Yukon-Tanana Terrane (YTT) is a terrane of peri-
cratonic affinity which occupies an intermediate position
between continental margin rocks of Ancestral North
America (Cassiar Terrane, Selwyn Basin) to the east and
arc and oceanic terranes accreted in Mesozoic time to the
west (Quesnellia, Stikinia and Cache Creek). It consists of
polydeformed and metamorphosed Paleozoic metased-
imentary and meta-igneous rocks which have isotopic and
provenance ties to Archean and Proterozoic cratonic
source regions, comparable to those of sedimentary strata
from northwestern Canada, but whose paleogeographic
evolution with respect to the Laurentian craton is enig-
matic. The YTT is host to significant base metal occur-
rences, including the Wolverine and Kudz Ze Kayah
deposits in the Finlayson Lake district, in the part of the
terrane which lies northeast of Tintina Fault.

NOTES

Oceanic rocks (chert, basalt, gabbro, serpentinite) of the
Upper Devonian-Permian Slide Mountain assemblage,
the characteristic assemblage of the Slide Mountain Ter-
rane, generally occur as fault-bounded panels that inter-
vene between YTT and Ancestral North America (Cassiar
Terrane, Selwyn Basin), but also locally stratigraphically
onlap onto Lower Permian and older strata of YTT.

Collectively, rocks of YTT and Slide Mountain terranes
record the evolution of an active continental margin along
the western edge of Ancestral North America in mid- to late
Paleozoic time (Nelson et al., 2006). Continental arc and
back-arc magmatism of the Finlayson assemblage (and
coeval Grass Lakes and Simpson Range suites) marks the
Late Devonian-Early Mississippian onset of subduction-
related tectonic activity in Yukon and northern B.C. Rifting

in the back-arc environment subsequently led to sea-floor

This compilation map is derived primarily from recent
bedrock mapping programs of YTT by the Yukon
Geological Survey (Finlayson Lake, Glenlyon areas), B.C.
Geological Survey Branch (Jennings River and adjacent
Atlin areas) and Geological Survey of Canada (Stewart

spreading and opening of an ocean, represented by the
Slide Mountain assemblage, separating YTT from Ances-
tral North America between Early Mississippian and Trias-
sic time. Continued calc-alkaline arc magmatism of the
Klinkit assemblage is interpreted to represent the mature

River, Wolf Lake areas). These programs were undertaken stage of arc development in YTT. The late Paleozoic Klinkit

between 1999-2003 under the auspices of the Ancient
Pacific Margin NATMAP (National Mapping Program)
project, one of whose aims was to improve the stratig-
raphic and tectonic framework of YTT. These bedrock
mapping programs were complemented by extensive new
U-Pb geochronology, conodont biostratigraphy and
lithogeochemistry, the details of which are presented in a
series of papers edited by Colpron and Nelson (2006).
These data have provided the basis for unravelling local
stratigraphic relationships within YTT and the adjacent
Slide Mountain Terrane, for developing the regional
tectonostratigraphic framework of these terranes, and for
defining a series of tectonic assemblages which constitute
the regional units on the compilation map (see Colpron et
al., 2006, and references therein). This compilation map
also incorporates recent mapping of YTT in the Quiet Lake
and Laberge areas, conducted as part of the supporting
geoscience component of the Slave-Northern Cordillera
Lithospheric Evolution (SNORCLE) transect of Lithoprobe,
and additional new maps by the Yukon Geological Survey
in the Watson Lake, Frances Lake, Tay River and Laberge
areas. These maps are reinterpreted here within the

assemblage has been correlated with similar late Paleozoic
arc rocks of Quesnellia in B.C. (Nelson and Friedman,
2004).

The Middle Permian was a time of profound changes in the
tectonic evolution of the YTT and Slide Mountain terranes.
Calc-alkaline magmatism of the Klondike assemblage (and
coeval Sulphur Creek suite) is interpreted to be the product
of subduction of Slide Mountain lithosphere beneath YTT.
Permian eclogites associated with this subduction zone
occur locally along the eastern edge of YTT. Local occur-
rences of Middle to Upper Permian synorogenic conglom-
erate of the Simpson Lake group are interpreted as fore-
arc deposits associated with subduction of Slide Mountain
lithosphere. More widespread, generally finer grained syn-
orogenic clastic deposits of Middle to Late Triassic age
overlie the YTT and Slide Mountain terranes, and Ances-
tral North American strata (Cassiar Terrane, Selwyn Basin)
and may indicate proximity of these terranes by Late Trias-
sic time.

Recent mapping of the Semenof Hills in Laberge and

context of the tectonostratigraphic framework developed for Glenlyon areas is also incorporated and highlighted on this

YTT. The tectonic assemblages defined in Colpron et al.
(2006) are also extrapolated to adjacent map areas, for
which bedrock maps predating the Ancient Pacific Margin
NATMAP were previously compiled by Gordey and
Makepeace (2003). As a result, interpretations of YTT
geology in Teslin, Quiet Lake and McQuesten areas,
amongst others, are tentative and remain to be verified in
the field.

The YTT of Yukon and northern B.C. consists of four
tectonic assemblages. A basal siliciclastic assemblage, the
Snowcap assemblage, is overlain by up to three uncon-
formity-bounded volcanic and volcaniclastic successions of
predominantly continental-arc character. These are the
Upper Devonian to Lower Mississippian Finlayson assem-
blage, the mid-Mississippian to Lower Permian Klinkit
assemblage, and the Middle to Upper Permian Klondike
assemblage. Coeval chert, argillite and mafic volcanic
rocks of oceanic character, the Slide Mountain assem-
blage, form a discontinuous belt along the eastern edge of
YTT from northern B.C. to east-central Alaska. These rocks
are part of the Slide Mountain Terrane. Immature fine-
grained clastic rocks and polymictic conglomerate of
Permian to Triassic age overlie tectonic assemblages of
YTT and Slide Mountain Terranes, as well as miogeoclinal
rocks of Selwyn Basin and Cassiar Terrane in Yukon and
northern B.C.

The Snowcap assemblage consists predominantly of
siliciclastic metasedimentary rocks that are interpreted to
have originated along the distal continental margin of
Ancestral North America, and subsequently rifted away in
mid-Paleozoic time (Nelson et al., 2006). It is only con-
strained to be older than the Late Devonian (Grass Lakes
suite Oca. 357-365 Ma) and Early Mississippian (Simpson
Range suite Oca. 345-355 Ma) plutons that intrude it. The
overlying Upper Devonian to Early Mississippian
Finlayson assemblage consists of metavolcanic and
metasedimentary rocks of continental arc and back-arc
affinities. Granite, granodiorite and tonalite plutons of the
Grass Lakes and Simpson Range suites are in part
coeval with voluminous volcanic strata of the Finlayson
assemblage. Alkalic to tholeiitic volcanic rocks of back-arc
affinity are mainly restricted to the Finlayson Lake district,
northeast of Tintina Fault, but basinal lithofacies (carbon-
aceous phyllite, chert) elsewhere in YTT may represent
amagmatic extensions of the back-arc environment. Back-
arc lithofacies of the Finlayson assemblage are host to the
majority of syngenetic sulphide occurrences in YTT.
Together, the Snowcap and Finlayson assemblages are
the most widespread and characteristic tectonic assem-
blages of YTT.

The Middle Mississippian to Early Permian Klinkit assem-
blage unconformably overlies previously deformed rocks of
the Snowcap and Finlayson assemblages. It includes inter-
mediate to mafic metavolcaniclastic and metavolcanic
rocks, a basal conglomerate and marble. Coeval granite to
granodiorite plutons of the Tatlmain suite (ca. 336-340
Ma) occur locally southwest of Tintina Fault. Rocks of the
Klinkit assemblage are invariably less deformed and meta-
morphosed than underlying strata.

The Klondike assemblage underlies much of the Klondike
region. It consists of Middle to Upper Permian calc-alkaline
felsic and minor mafic metavolcanic rocks which are almost
exclusively preserved in the Stewart River and Dawson
areas. Comagmatic granitic plutons of the Sulphur Creek
suite are most voluminous in Stewart River and south-
western McQuesten areas, but are also represented as
small intrusions throughout the terrane.

map. Boswell assemblage consists of Upper Devonian-
Lower Mississippian basalt and limestone (Moose forma-
tion) and Pennsylvanian volcanic, volcaniclastic and sedi-

mentary rocks (Boswell formation). These rocks were orig-

inally part of Semenof block (Tempelman-Kluit, 1984),
which included the Boswell formation and basalt, andesite

and volcaniclastic rocks of the Semenof formation (inclu-
ding rocks now assigned to Moose formation). The
Semenof formation is now known to be of Late Triassic age
(R.L. Simard and M. Colpron, unpublished data) and reas-
signed to the Lewes River Group. In Laberge area, the
Semenof formation unconformably overlies the Moose
formation, thereby indicating that Boswell assemblage
constitutes the local basement to Stikinia. In Glenlyon area,
a Pennsylvanian pluton (Kelly stock) intrudes the older part
of Boswell assemblage. Pennsylvanian detrital zircons in
Triassic conglomerate overlying YTT and Slide Mountain
Terranes suggests that they were contiguous with Boswell
assemblage by Late Triassic time (Colpron et al., 2005).

Details of the geology of Selwyn Basin, Cassiar Terrane,
Quesnellia, Cache Creek Terrane, and Late Tertiary and
Quaternary units are omitted from this map for clarity. They
may be obtained from Gordey and Makepeace (2003) and
Massey et al. (2005). Mesozoic rocks of Stikinia, Creta-
ceous plutons cross-cutting the various terranes, as well as
overlapping Upper Cretaceous and younger volcanic and
clastic strata are shown in black and white patterns.

The YTT has experienced penetrative deformation and
metamorphism primarily in late Paleozoic to early Meso-
zoic time. Itis intruded by Early Jurassic, Early to mid-
Cretaceous and Late Cretaceous granitic batholiths. The
Early Jurassic suites are restricted to the accreted terranes
and do not occur in rocks of Ancestral North America. Final
juxtaposition of YTT to Ancestral North America likely oc-
curred in Jurassic time, after deposition of Upper Triassic
strata in the footwall of the Inconnu thrust but before intru-
sion of Cretaceous plutons across the fault near Ross
River. The region is dissected by a series of predominantly
dextral strike-slip faults with displacement in Cretaceous to
recent times, the most notable being the Tintina Fault
which has displaced the northeast part of the combined
YTT/ Slide Mountain Terranes by approximately 490 km to
the southeast since Cretaceous time (Gabrielse et al.,
2006).

The YTT is host to numerous and varied mineral occur-
rences in Yukon (see Deklerk and Traynor, 2005). On this
map, only syngenetic sulphide mineral occurrences (sed-
imentary exhalative or volcanogenic massive sulphide
types) are shown for YTT and Slide Mountain Terrane, and
adjacent portions of Selwyn Basin and Cassiar Terrane;
those with deposit or drilled prospect status are tabulated
below. One notable exception is the Lucky Joe prospect in
YTT of Stewart River area which was recently identified as
a Mississippian intrusion-related occurrence (porphyry Cu-
Au?); the only of its kind currently known in YTT. The maj-
ority of syngenetic sulphide occurrences in YTT are hosted
by back-arc facies of the Finlayson assemblage in the
Finlayson Lake area. This district comprises all the major
deposits currently known in YTT (Wolverine, Kudz Ze
Kayah, GP4F, Fyre) and the only identified deposit in the
Slide Mountain Terrane (Ice). Mid-Paleozoic syngenetic
sulphide occurrences in Cassiar Terrane of the Pelly
Mountains may have formed concurrently with the early
stages of development of YTT. Past-producing deposits of
the Anvil district near Faro are older and unrelated to the
evolution of YTT.
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