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NOTICE TO LIBRARIANS AND INDEXERS

The Geological Survey’s Current Research series contains many reports comparable in scope and
subject matter to those appearing in scientific journals and other serials. Most contributions to Current
Research include an abstract and bibliographic citation. It is hoped that these will assist you in cataloguing
and indexing these reports and that this will result in a still wider dissemination of the results of the
Geological Survey’s research activities.

AVIS AUX BIBLIOTHECAIRES ET PREPARATEURS D’INDEX

La série Recherches en cours de la Commission géologique contient plusieurs rapports dont la portée
et la nature sont comparables a ceux qui paraissent dans les revues scientifiques et autres périodiques. La
plupart des articles publiés dans Recherches en cours sont accompagnés d’un résumé et d’une
bibliographie, ce qui vous permettra, on I’espére, de cataloguer et d’indexer ces rapports, d’ou une
meilleure diffusion des résultats de recherche de la Commission géologique.
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Cover description

View north across Iskut River to Hoodoo Mountain. Its distinctive domical
shape and relatively flat summit suggest the origin of the Hoodoo Mountain
volcanic centre as a tuya, or subglacial volcano comprising trachyte lava flows
and domes interlayered with pyroclastic rocks and deposits erupted over the past
110 000 years. For more information on the Hoodoo Mountain centre see the
report by Edwards and Russell on pages 67-76. (photo by R.G. Anderson, 1993;
GSC 1993-304).

Description de la photo couverture

Le mont Hoodoo, vu vers le nord de ’autre c6té de la riviére Iskut. La forme
caractéristique en dome et le sommet relativement plat du mont donnent & penser
que le centre volcanique de Hondoo Mountain était  |’origine un tuya, ou volcan
sous-glaciaire, comportant des domes et des coulées de laves trachytiques
interstratifiés de roches et de dépots pyroclastiques épanchés au cours des
110 000 dernieres années. Pour de plus amples renseignements sur le centre
volcanique de Hoodoo Mountain, voir le rapport par Edwards et Russell aux
pages 67-76 (photo de R.G. Anderson, 1993; GSC 1993-304).
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Preliminary stratigraphy from Lansing map area,
Yukon Territory'

C. Roots and D. Brent?
Cordilleran Division, Vancouver

Roots, C. and Brent, D., 1994: Preliminary stratigraphy from Lansing map area, Yukon Territory,
in Current Research 1994-A; Geological Survey of Canada, p. 1-9.

Abstract: Lansing map area (105N) in Selwyn Basin of central Yukon Territory is separated into two
structural domains by a southeasterly trending fault that appears to be the continuation of the Robert Service
and Tombstone thrusts. The fault is bound to the southwest by isoclinally folded southwest-plunging,
Proterozoic to Cambrian Hyland Group metasandstone and argillite. It is bound to the northeast for 40 km
by Hyland Group, Ordovician to Devonian Road River Group and Devono-Mississippian Earn Group strata.
In the northern and eastern parts of the map area, Hyland Group and lower Paleozoic off-shelf rocks are
exposed in anticlines and thrust panels and are bounded by Road River Group rocks. Structures in southwest
Lansing map area are similar to those in adjacent Mayo map arca, while the strata in the northeast are
continuous with units of adjacent Niddery Lake map area.

Résumé : La région cartographique de Lansing (105N), dans le bassin de Selwyn du centre du Yukon,
est divisée en deux domaines structuraux par une taille de direction sud-est qui sembie étre le prolongement
des failles de chevauchement de Robert Service et de Tombstone. La faille marque la limite nord-est de
métagres et d’argilite du Groupe de Hyland (Protérozoique a Cambrien), déformés par des plis isoclinaux
plongeant vers le sud-ouest. Sur une distance de 40 km, elle constitue la limite sud-ouest de couches du
Groupe de Hyland, du Groupe de Road River (Ordovicien-Dévonien) et du Groupe d’Earn (Dévonien-
Mississippien). Dans les parties nord et est de la région cartographique, les roches du Groupe de Hyland,
ainsi que des roches du Paléozoique inférieur qui représentent des milieux situés au large de la plate-forme
continentale, affleurent dans des anticlinaux et des panneaux de charriage et sont encadrées par des roches
du Groupe de Road River. Les éléments structuraux de la partie sud-ouest de la région cartographique de
Lansing sont similaires a ceux de la région cartographique adjacente de Mayo, alors que les strates de la
partie nord-est se situent dans la continuité des unités de la région cartographique adjacente du lac Niddery.

' Contribution to Canada-Yukon Mineral Resource Development Cooperation Agreement (1991-1996), a subsidiary
agreement under the Canada-Yukon Economic Development Agreement.
Canada-Yukon Mineral Development Agreement Geoscience Office, 2099-2nd Avenue, Whitehorse, Yukon
Territory Y1A 1B5
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INTRODUCTION

In recent years, ongoing regional mapping by the Geological
Survey of Canada has resulted in new geological maps for
arcas adjacent to Lansing map area on the south (Tay River,
105%; Gordey and Irwin, 1987), west (Mayo, 105M; Roots
and Murphy, 1992b), and east (Niddery Lake, 1050; Cecile
and Abbott, 1992) sides (Fig. 1). In addition, the recent
release of the Nahanni memoir (Gordey and Anderson, 1993)
with formal descriptions of the Hyland Group (Preccambrian
to Lower Cambrian) and new Paleozoic units allows the
stratigraphy of the northwestern Selwyn Basin to be defined
with a new level of certainty. These advances in regional
geology and stratigraphy provide the opportunity to improve
Blusson’s (1974) map of the Lansing arca.

In 1993 a 3-year project toward a new 1:250 000 scale
geological map for Lansing (105N) was initiated in partner-
ship with the Canada-Yukon Geoscience Office (Government
of Yukon) under the Economic Development Agreecment
(1991-1996). The first season consisted of 1:50 000 scale
mapping of well-exposed areas. This note outlines the
Selwyn Basin strata and large structures in Lansing map arca.

REGIONAL SETTING

Lansing map area lies near the northern edge of the Sclwyn
Basin, which flanks the Mackenzie Platform rocks that are
exposed in the Ogilvie and Wernecke mountains. Within the
Selwyn Basin are late Proterozoic to Triassic oft-shelf strata
that were imbricated and thrust northward during the
Mesozoic. The resulting Selwyn Fold Belt includes three
regional thrust panels that overlie the Dawson, Tombstone,
and Robert Service thrusts respectively.

The Robert Service Thrust extends castward from north
of Dawson for 200 km to northeastern Mayo map area
(Gordey, 1990) and continues southeast across Lansing map
area (Fig. 2). The Robert Service Thrust panel (RSTP) which
was defined in Mayo map area (Roots and Murphy, 1992a)
underlies the southwest third of Lansing map area. It comprises
isoclinally folded Hyland Group overlain by open-folded Road
River Group strata.

The northeastern two-thirds of Lansing map area is under-
lain by Hyland Group and a lower Paleozoic succession that
probably extends southwest to correlate with strata in Niddery
Creek map area. These strata, less deformed than those in the
Robert Service Thrust panel, have also been transported
northward, but this area is not a far-transported panel like the
Robert Service Thrust panel. Although the Dawson Thrust
lies 15 km north of Lansing map area, it does not extend
further eastward, where shortening is probably accommodated
by internal thickening of the sedimentary units.

The Tombstone Thrust has not been identified cast of
Mayo map area. Its identification is in part based upon the
existence of Carboniferous Keno Hill Quartzite above the
thrust. This unit was not recognized during 1993 in Lansing
map arca. It is possible that the Tombstone Thrust either: a)
is not present because its northwest movement (Roots and

Murphy, 1992a) did not result in significant displacement in
this area, or b) has been overthrust by the Robert Scrvice
Thrust.

STRATIGRAPHY

Five broad lithostratigraphic units and Cretaccous granitic
rocks are present in Lansing map area (Fig. 2). From oldest
to youngest the stratigraphic units are: Hyland Group, lower
Paleozoic provisional units 1 and 2 (probable equivalents of
Gull Lake and Rabbitkettle formations respectively), Road
River Group, and Earn Group. We were able to identify only
a few rock types that are unique to these units (such as maroon
shale in Hyland Group and chert pebble conglomerate of the
Earn Group) and lack the paleontological control and under-
standing of the facies transitions needed to map the distribu-
tion of formations within these groups. The following is
therefore a preliminary Lansing stratigraphy.

Hyland Group

The Hyland Group occurs in both the Robert Service Thrust
panel and the northern and eastern regions (hereafter referred
to as the Tasin Range and Surveys Range respectively) and

; NORTHWEST
(’ ' TERRITORIES

100 200

Yukon road network
(D Alaska Highway
(@ Klondike Highway
(@) Campbell Highway
(5 Dempster Highway
(® North Canol Road

@ Siver Trail

Figure 1. Lansing map area (box) within Selwyn Basin. The
three major thrusts faults (Dawson, Tombstone, and Robert
Service) are shown. Leiters denote map areas, as follows:
1051: Nahanni (Gordey and Anderson, 1993); 105]: Sheldon
Lake, and 105K: Tay River (Gordey and Irwin, 1987),; 105L:
Glenlyon (Campbell, 1967); 105M: Mayo (Roots and
Murphy, 1992b); 105N: Lansing (Blusson, 1974); 1050:
Niddery Lake (Cecile and Abbott, 1992); 106C: Nadaleen
River (Blusson, 1974); 106D: Nash Creek (Green, 1972).
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Figure 2. Lansing map area showing areas examined in 1993 and location of sections depicted in
Figures 3 and 7. The distribution of granitic intrusions and approximate trace of the Robert Service Thrust

are modified from Blusson (1974).



Current Research/Recherches en cours 1994-A

its base is not exposed. Metamorphosed grit and sandstone
predominate in the Robert Service Thrust panel with a few
localities of maroon argillite and limestone lenses. These
rocks are unconformably overlain by, or more commonly
faulted against, younger units. In the Surveys and Tasin
ranges, the Hyland Group consists of medium- and thin-bed-
ded sandstone overlain by a carbonate interval and maroon
argillite. The upper part of the Hyland Group is intercalated
with, and conformably overlain by, mafic volcanic rocks and
shales of Paleozoic units 1 and 2. The Hyland Group is
everywhere structurally thickened by internal folding and
minor thrusts.

In the Robert Service Thrust panel the monotonous meta-
grit succession consists of resistant beds from 5 to 20 m thick,
separated by recessive intervals of green or brown meta-silt-
stone and phyllitic mudstone. South of Swan Lake well-
exposed lenticular and branching grit bodies suggest sedi-
ment gravity flows, as described by Gordey and Anderson
(1993, p. 47).

Anunusual fine grained succession was measured (Fig. 3)
30 km south of Lansing Post. At least 460 m of sandstone
with phyllitic interbeds is overlain by 400 m of siltstone and
argillite with thin sandstone beds. In this upper succession is
a prominent grey-weathering limy siltstone interval 90 m
thick. Chloritic sandstone, the top of which is not preserved,
caps the succession.

Limestone lenses are sparse although widely distributed
in Robert Service Thrust panel. Most are strongly recrystal-
lized and less than 15 m thick. Maroon argillite is likewise
rare and discontinuous, in contrast to the mappable belts
across southern Mayo map area. One tectonically thickened
exposure of maroon argillite underlies Paleozoic unit 2 at the
Pleasant (Cu,W) showing.

In the Tasin and Surveys ranges four units comprise the
Hyland Group: alower sandstone, an upper maroon argillite,
and two thinner units in between them. One of these is
dominantly limestone, the other includes alternating sandstone
and argillite. These four units are described below.

The oldest exposed rocks in northern Lansing map area
are light brown fissile sandstone, medium brown weathering
grit, and interbedded brown and khaki mudstone. In contrast
to the siliciclastic Hyland Group rocks in the Robert Service
Thrust panel, these northern successions contain minor grit-
size sediment, and are commonly thin- or medium-bedded.
Limy quartz arenite is most abundant in beds 5-20 cm thick
with recessive partings (Fig. 4) that have a pink-weathering hue.
Wavy bedding is very common and planar cross-stratification
was observed in two places.

This unit resembles the Yusezyu Formation described by
Gordey and Anderson (1993) and is continuous with map unit
Hq (Cecile and Abbott, 1992) in the adjacent Niddery Lake
map area.

In the northern Surveys Range, beige-weathering lime-
stone overlies the sandstone, but in other areas and the Tasin
Range the limestone is enclosed by maroon argillite. The
limestone is grey and finely crystalline, in thick beds with
dark mudstone partings, and estimated to be about 50 m thick.

Brown and black siltstone and
argillite with grey sandstone
interbeds

Light grey limy siltstone with
limy phyllite in middle

B!ack siltstone and argillite
with grey sandstone and
quartzite interbeds

100m

Grey siltstone and brown
foliated sandstone, inter-
bedded grit, phyllitic argillite

Brown sandstone with phyllitic
f) siltstone, argillite interbeds

Brown meta-sandstone with
lesser grit and silvery
weathering phyllitic siltstone
L—grit

sandstone

siltstone _ '
L————— mudstone/argillite/phyllite

Figure 3. Stratigraphic section of Hyland Group strata
(63°29'N, 133°33'W).



This unit adjoins map unit Hlp (Cecile and Abbott, 1992) at
the east edge of Lansing map area where it separates sandstone
from maroon argillite.

The third unit in Hyland Group consists of sandstone beds
20-80 cm thick interbedded with maroon argillite. This for-
mation is prominent in the northern part of the Surveys Range
where it is at least 45 m thick, but also occurs in the south-
western Tasin Range. It is distinguished by beige-weathering
beds of limy laminated siltstone. This unit probably
correlates with map unit Hma of Cecile and Abbott (1992).

Maroon to wine-red argillite is widely exposed in the
Surveys and Tasin ranges. This unit also includes green and
brown argillite and siltstone. The maroon argillite contains
single beds of grey- or beige-weathering, fine grained sand-
stone, and dark brown quartz grit 1-6 cm thick. A few top
determinations have been obtained from load casts at the base
of the sandstone, and burrowing marks are present where slaty
cleavage has not destroyed sedimentary textures. The trace
fossil Oldhamia occurs among indurated green-brown slate
in the southeastern Surveys Range. This fine grained clastic
unit corresponds to map unit ICma (Cecile and Abbott, 1992)
in Niddery Lake map area.

Lower Paleozoic unit 1

Mafic volcanic flows, volcaniclastic conglomerate, and mud-
stone comprise this unit. All components of this unit contain
chlorite which generally appears to have resulted from the
breakdown of ferromagnesian minerals. The flows and tuffs
form resistant knobs and buttresses with cliff sections coated
by white calcareous precipitate. Volcaniclastic and mudstone
successions are thickly layered and appear dark grey with
lighter-weathering bands (Fig. 5).

This unit occurs in discrete bands in the northern parts of
both the Surveys and Tasin ranges. Volcanic flows and
interbedded tuffs form discontinuous accumulations up to
300 m thick near the Rogue River. Volcaniclastic conglom-
erate is the ubiquitous lithology; is found in most exposures
less than 50 m thick but a 1300 m succession is exposed about
6 km southwest of the Plata property. At this locality the

Figure 4. Yusezyu Formation in the Surveys Range. The
thin-bedded sandstone contains 15% quartz grains of greater
than 0.5 mm diameter in limy cement.

C. Roots and D. Brent

lowest 25 m consists of parallel laminated grey and black
siltstone and intercalated laminated limestone, both of which
weather light orange. Throughout the Surveys Range are
numerous occurrences (too thin to depict on Fig. 2) of dark
grey and rusty shale and mudstone with fine sandstone inter-
beds. In the Tasin Range, however, a layered succession of
volcanic siltstone and sandstone is over 400 m thick.

Each occurrence overlies maroon argillite although a con-
formable contact has not been confirmed. Some volcanic
tuffs appear interbedded with maroon argillite although
interleaving by low-angle faults cannot be discounted.

Flows are massive, from 3 m to more than 10 m thick, with
zones of calcite-filled vesicles. Pillow structures appear
locally, but are generally obscured by closely spaced brittle
fractures. The chloritic sandstone-siltstone successions are
well bedded at decimetre scale, with ripple laminations and
grey quartzite interbeds. The 400 m succession in the Tasin
Range consists of dark green, indurated sandstone layers
1-5 m thick, separated by a few centimetres of siltstone and
several 10 m thick bands of light-weathering quartz grit in the
upper half of the succession. These beds contain concretions.

The mudstone successions included in this unit are thick
bedded, locally laminated, and typically mottled, perhaps as
aresult of bioturbation. A common characteristic is a purple
or indigo weathering patina on the crumbly mudstone. The
volcaniclastic conglomerate has similar mudstone as frame-
work support for green siliceous clasts. Most clasts are
subrounded, smooth-surfaced lumps, and some are 1.5 m in
diameter, although small cobble size is most common. At the
top of an 800 m thickness of volcaniclastic mudstone is at
least 50 m (top not preserved) of light green claystone which
forms smooth, thin plates in contrast to the crumbly mudstone
below.

Figure 5. Thickly bedded mafic tuff layers in the Tasin
Range. The light coloured layers have limy matrix.
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Light weathering quartzite, typically mauve on fresh sur-
face, is present as lenticular beds within the mudstone. In the
1920 m peak section two lenses are more than 100 m long and
up to 15 m thick. In addition, blocks of pebbly grit with
abundant white quartz clasts occur at the base of the mudstone
in two localities.

Paleozoic unit 1 represents a period of volcanism and
renewed coarse clastic input following deposition of the
Hyland Group. Volcanic source areas probably existed in the
northern Surveys Range, and in Niddery map area where map
unit Cav of Lower to Upper(?) Cambrian age is cxtensive
(Cecile and Abbott, 1992). The age and extent of the thick
volcaniclastic succession in the Tasin Range is unknown.

This unit in both map areas is in the equivalent strati-
graphic position to the Gull Lake Formation described by
Gordey and Anderson (1993), although volcanic rocks are not
present in the formation. Furthermore, the diagnostic basal
carbonate conglomerate has not been found in Lansing map
area.

Lower Paleozoic unit 2

This unit consists of four different lithological successions
occupying the same stratigraphic interval at four widely scpa-
rated localities (Fig. 2). In the Surveys Range, it consists of
thin-bedded limestone, grey mudstone and wispy laminated
siltstone. In the Tasin Range, brown-weathering green argil-
lite and siltstone containing thin-bedded limy siltstone is
capped by a light grey limestone more than 50 m thick.
South of Swan Lake, graded limy siltstone is overlain by
tan-weathering brown shale with pods of grey limestone. At the
Pleasant (Cu,W) occurrence in the Robert Service Thrust
panel, a section of thick-bedded limestone is overlain by
thin-bedded limestone and limy siltstone. Each locality is
distinguished by light-weathering carbonate cliff bands above
maroon argillite (Hyland Group) but the intervening lithological
sequence varies.

The best exposure of unit 2 in the Surveys Range overlies
20 m of black shale and calc-phyllite (Lower Paleozoic unit 1)
with apparent conformity, and therefore the lowest limestone
bed is designated the base of the unit. The limestone beds are
irregular in thickness and locally nodular (Fig. 6). Fresh
surfaces of the limestone are smooth and grey but weather
beige, with brown ochre along the mudstone partings. Inter-
calated mudstone is dark grey with lighter silty streaks.

At the Pleasant (Cu,W) showing the basal white crystal-
line limestone is about 40 m thick and conformably overlies
maroon argillite. This massive carbonate is succeeded by
olive-brown-weathering shale (at least 50 m), and in turn
conformably overlain by brown limestone interbedded with
mauve and green limy siltstone. Planar crossbeds are
common in the limy siltstone.

Some lower Paleozoic unit 2 occurrences resemble the
Cambro-Ordovician Rabbitkettle Formation; in particular the
nodular limestone and thin-bedded mauve and green siltstone
in the Surveys Range. In the Robert Service Thrust panel, the
white limestone at Pleasant (Cu,W) showing is probably the
same carbonate marker traced by Blusson (1974) about 15 km

southeast, and may correlate with thick-bedded Cambro-
Ordovician limestone in adjacent Tay River map arca (map
unit COr; Gordey and Irwin, 1987).

Road River Group

In Lansing map area the Road River Group consists of chert
and mudstone with lesser black quartzite and siltstone. This
unit can only be unambiguously distinguished from overlying
Earn Group with fossils. Monograptids were found in the
northern Surveys Range and therefore the associated dark-
weathering, thick bedded chert has provisionally been usced
to define areas of Road River Group rocks. They occur in
broad belts across the Tasin Range, mountains southeast of
the Lansing Range, and along the north side of the Robert
Service Thrust.

The chert with shale interbeds is commonly thickened by
structural repetition. The base is rarely exposed because
thrusts bring this unit over less competent shales. Locally,
the Road River unconformably overlies maroon argillite of
the Hyland Group. The top of Road River is not clearly
defined except where chert pebble conglomerate, a diagnostic
lithology of the Earn Group, occurs at the base of that unit.

A measured section southeast of the Lansing Range con-
sists of black mudstone and thin bedded chert (at least 310 m),
overlain by 120 m of black quartzite in thin beds with fine
laminations (Fig. 7). The chert forms massive, uneven beds
several metres thick separated by grey-weathering black

Figure 6. Thin bedded and nodular grey limy siltstone with
dark brown mudstone interbeds in lower Paleozoic unit 2.
This lithology is 15 m thick and may correlate with the
Rabbitkettle Formation.



shale. Chert is mottled grey and locally altered to dark blue
or green, with nobby bedding planes suggestive of bioturba-
tion. Grey-weathering, parallel laminated black quartzite
beds in association with thick bedded chert are traceable tor
12 km toward the Surveys Range.

This unit matches map unit ImOc of Niddery Lake map
area but the Sa division of Road River Group there (Cecile
and Abbott, 1992) has not been recognized in Lansing map
area.

Earn Group

This unit contains black siliceous siltstone, chert pebble con-
glomerate, dark coloured shales with lesser quartzite, and
limestone. The first two rock types are distinctive of the Earn
Group throughout the Selwyn Basin, as is the pronounced
light blue weathering of the carbonaceous siltstone.

The Earn Group rocks probably dominate a 40 km wide
belt across Lansing map area north of the Robert Service
Thrust. The contact with the underlying Road River rocks is
notdefined. Strata overlying the Earn Group have not yet been
encountered in Lansing map area. In all localities the unit has
been repeated by folds and minor thrusts so that its true
thickness is unknown.

The black siltstone is thin bedded, with black argillite
intercalations. Concretions, which weather out as 2-4 cm
spheres, are abundant in several places, and diagenetic pyrite
cubes are common.

The conglomerate occurs in lenses up to 500 m thick.
These lenticular bodies are thickly bedded or massive and
consist mostly of cobbles of grey chert and dark grey argillite,
framework supported in a sand or silt matrix. In the Surveys
Range some conglomerate is prominently white-weathering
as aresult of bleaching and crumbling of the silicified matrix.
Similar alteration and intense tracturing were noted in a chert
succession west of the Rogue River, generally along strike
and believed correlative with the conglomerate.

Thin bedded black chert is provisionally included in Earn
Group, although fossil confirmation is needed. The chert
forms orange-brown bands up to 100 m thick that locally
exhibit bright yellow and orange oxide streaks. Some chert
beds exhibit internal layering revealed by convoluted bounda-
ries of bleached and unbleached chert. Two barite horizons
have been located.

A succession of brown and black siltstone also contains
widely spaced chert bands 5-10 m thick, sandstone, medium
bedded grey limestone, and a single massive white quartzite
bed. All these layers can be traced across the southwestern
Surveys Range and may be useful markers in the central part
of Lansing map area. The Eam Group strata reflect facies
changes not yet understood in Lansing map arca because both
the conglomerate and the chert occur near the basc of the unit
in different places. These strata match the lithological
descriptions of many map units described by Cecile and
Abbott (1992) in adjacent Niddery Lake map arca.

C. Roots and D. Brent

Igneous rocks

Five granitic stocks in the Lansing and Russell ranges, and
numerous plugs are part of the west-trending Selwyn Plutonic
Suite (Woodsworth et al., 1991). Only the westernmost stock
in the Russell Range was examined in 1993. It consists of
medium grained, equigranular and unfoliated biotite granite.

Thrust fault

Blue-grey weathering, black
siltstone, cherty quartzite
Light brown siltstone with
grey sandstone, thin-bedded

White chert and streaky grey
quartzite

Brown weathering, dark grey
sandstone with black chert

Black argillite overlain by
brown shale

Earn Group

T Dark grey mudstone with
= micaceous foliation
Tectonically thickened

Dark brown sandstone, thin-
bedded

Dark grey mudstone, pyritic,
with grey phyllitic siltstone

__Grey cherty quartzite
Black siliceous siltstone

Grey-black guartzite,
__laminated

Brown siltstone with shale
partings, minor chert

100 m

Black cherty siltstone

Black chert, thick-bedded

<~ Road River Group(?)

Figure 7. Stratigraphic section of Road River and Earn
Group strata, west of Rogue River (63°42'N, 132°27'W).
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Figure 8. Aerial view looking northwest at the PLATA
property. Numbers denote silver-lead veins that were mined
between 1976 and 1985. Maroon argillite of the Hyland
Group (PCn) is thrust over black shales and chert of the
Earn Group (DME) and offset by steep normal faults.

These intrusions are likely to be coeval with the Two Buttes
stock in Mayo map area which has yielded a 92.4 Ma U-Pb
zircon age (J.K. Mortensen, written comm., 1993).

Quartz-feldspar dykes up to 20 m thick in the Surveys
Range trend 300° and dip steeply south. Their white-weathering,
kaolinized matrix contains up to 15% feldspar and 10% quartz
phenocrysts. The dykes might be offshoots of Cretaceous
stock exposed in Niddery Lake map arca ncar the north end
of the Surveys Range.

LARGE SCALE STRUCTURES

In the Robert Service Thrust panel the pervasively foliated
Hyland Group rocks are southwest-dipping, although some
areas, such as the succession at Figure 3, dip northward.
Map-scale isoclinal folds exposed in the Russell Range dem-
onstrate that the great thickness of uniformly dipping rocks
results from layer-parallel folds and faults. The few minor
folds encountered are northward-verging with axes plunging
gently northwest. In each locality, foliation appeared to
parallel to primary bedding. In Mayo map area, study of rock

fabrics revealed that the Robert Service Thrust panel under-
went at least two deformation phases (Roots and Murphy,
1992a). A second, overprinted fabric has not yet been
recognized in Lansing map area.

In the Surveys and Tasin ranges, open folds are outlined
by Hyland Group sandstone. Box anticlines that plunge
gently southeastward typify the Tasin Range, and some
steeply overturned limbs expose more than 1 km of stratig-
raphy. Some of these anticlines of Hyland Group rocks are
clearly the leading edges of shallow thrusts over black Earn
Group siltstone. In the Surveys Range, moderately south-
dipping thrusts lift the Hyland Group over Earn Group. These
thrusts are truncated by west-trending vertical and north-
trending tear faults (Fig. 8).

The major fault trending southeast across Lansing map
area is probably the Robert Service Thrust because it marks
the northeastern limit of penetratively deformed Hyland
Group rocks. South of Swan Lake this fault crosscuts con-
tacts between units on the north side but is parallel to foliation
of the adjacent Robert Service Thrust panel on the south side.
South of Lansing Post it is a vertical zone of brittle deforma-
tion. The deeper structural level exposed in the Robert
Service Thrust panel is consistent with either a normal fault
or a south-dipping thrust fault interpretation of this major
break.

MINERALIZATION

Two metallic mineral prospects were examined in 1993. The
Plata (Ag, Pb) property 1s in carbonaceous siltstone and chert
of the Earn Group (Abbott, 1986) where it is overthrust by
Hyland Group limestone and maroon argillite. At least six
quartz veins were mined for silver minerals associated with
galena. Productive veins have also been located in adjacent
Niddery Lake map area. Prospective Earn Group strata
extend westward to the Rogue River, and gossans and oxi-
dized stream beds are common in this arca. Barite within
carbonate of the Earn Group was noted on a ridge at 63°23’N,
132°08'W 1n the Surveys Range, and another barite horizon
was noted by Abbott (1986) 5 km north-northeast of this
locality.

The Pleasant (Cu,W) showing is a minor chalcopyrite-
scheelite occurrence where limestone (lower Paleozoic
unit 2) is intruded by diorite. No other diorite intrusions were
located. Most copper and tungsten mineralization that has
been found in Lansing map area is skarn-related around
Cretaceous intrusions.

The 1993 mapping provides a solid basis for focused study
and wide-ranging mapping in subsequent years. In conjunc-
tion with the Regional Stream Sediment Survey (Friske et al.,
1991), the new map will provide a new basis for mineral
exploration in this remote area. In addition, mapping of rocks
and structures has the potential to elucidate several key
questions along the northern edge of the Selwyn Basin.
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Tectonic framework of the Teslin region,
southern Yukon Territory

S.P. Gordey and R.A. Stevens'
Cordilleran Division, Vancouver

Gordey, S.P. and Stevens, R.A., 1994: Tectonic framework of the Teslin region, southern Yukon
Territory; in Current Research 1994-A; Geological Survey of Canada, p. 11-18.

Abstract: Results of revision geological mapping in Teslin map area (105C) compel a reinterpretation
of the tectonic framework for southern Yukon Territory. Significant revelations include the discovery of
a thick section of mafic volcanics in North American margin strata, that Kootenay terrane forms a flat sheet
above North American margin strata within which is exposed a window of these same volcanics, and that
the Cache Creek terrane, probably soled on the Nahlin fault, rests as a thrust sheet above Stikine terrane.
Five varieties of post-tectonic plutonic rocks are recognized.

Résumé : Lesrésultats de la cartographie géologique de révision dans la région cartographique de Teslin
(105C), néeessitent une réinterprétation du cadre tectonique du sud du Yukon. D’importantes découvertes
ont été faites : un épais empilement de roches volcaniques mafiques a été identifié dans les strates de la
marge nord-américaine; le terrane de Kootenay forme unc nappe plane sur les strates de la marge
nord-américaine et les volcanites mentionnées précédemment y sont observées dans une fenétre; et le terrane
de Cache Creek, probablement limité a sa base par la faille de Nahlin, forme une nappe de charriage sur le
terrane de Stikine. Cing variétés de roches post-tectoniques ont été reconnues.

: Department of Geology, University of Alberta, Edmonton, Alberta T6G 2E3
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INTRODUCTION

Fieldwork in 1993 constituted the third season of a project to
remap the geology of Teslin map area (NTS 105C; 60-61°N;
132-134°W) in southern Yukon Territory (Fig. 1). The aim

of this project is to produce arevised 1:250 000 scale map and
reports, as well as 1:50 000 scale maps of selected areas, to
understand the regional stratigraphic, structural, and tectonic
context of the area’s mineral resources and its environmental
geological framework. The fieldwork of Mulligan in the
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early 1950s (I4ulligan, 1963) established a broad geological
framework, but little other work has been done until recently
(Cordey et al.,, 1991; Gareau, 1992; Gordey, 1991, 1992;
Harms, 1992; Jackson, 1990; Stevens, 1991, 1992, 1993;
Stevens and Erdmer, 1993; and Stevens et al., in press). The
reader is referred to Mulligan (1963) and these later works for
stratigraphic and lithological descriptions. This report pre-
sents 4 synopsis of previous fieldwork supplemented by
current results that focuses on the interpretation of plutonic
and terrane relationships.

SETTING AND TERRANE DESCRIPTIONS

The Teslin area i1s underlain by six terranes of contrasting
scdimentary and structural histories that were juxtaposed in
the Jura-Cretaceous and intruded by at least five varieties of
post-tectonic plutonic rocks grouped into three main suites
(Fig. 1).

North America largin (NA)

The northeast part of the area (NA, Fig. 1) is underlain by
quartz sandstone and quartz-feldspar grit, chert, chert pebble
conglomerate, andesite, quartzite, and carbonate. These strata
are disrupted by variable and locally intense bedding parallel
mylonitization and steep normal faults. Foliation and bed-
ding dip gently, but the nature of contacts is obscured by
deformation. A tentative stratigraphic framework has been

S.P. Gordey and R.A. Stevens

crected from locally exposed relationships in different parts
of the area (see Gordey, 1992). The only fossiliferous unit is
a regional limestone/quartz arenite marker containing corals
of probable Carboniferous age (Mulligan, 1963, unit 2). This
is thickest and best developed in the southeast part of the
Thirtymile Range. West and northwest of Thirtymile Lake,
the formation gradually changes facies to discontinuous lime-
stone lenses enclosed within calcareous graphitic phyllite,
graphitic quartzite, and siliceous muscovite phyllite. In addi-
tion to isolated volcanics reported previously in the
Thirtymile Range (Gordey, 1991, 1992; Harms, 1992), thick
(200+? m), extensive exposures of aphyric massive an-
desite/basalt flows(?) and tuffaceous volcaniclastics occur in
the Englishmans Range south and northwest of Mount
McCleery, and at the same latitude on the west side of the
Wolf River. Near Mount McCleery the volcanics form a
member within(?) the regional carbonate marker. Identical
volcanics and volcaniclastics form the structural window of
North American margin strata north of Nisutlin Bay.

The above mentioned strata are assigned to the Dorsey and
Slide Mountain terranes by Wheeler et al. (1991) on the basis
of their nonvolcanic or volcanic character respectively. How-
ever, all components of the stratigraphic succession have
lithologic counterparts in the Proterozoic Ingenika, Early
Paleozoic Road River(?), and Devono-Mississippian Earn
Groups that typify North American margin strata (Fig. 3 of
Gordey, 1992). A Mississippian age for volcanism and block
faulting recognized in the Thirtymile (Gordey, 1992) and
Englishmans ranges is in keeping with Devono-Mississippian
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tectonism elsewhere along the North American margin. At
that time, the margin was regionally characterized by block-
faulting, local volcanism, sedimentary exhalative Pb-Zn-Ag-
barite deposition, and accumulation of chert-rich clastic rocks
and local carbonate (Gordey, 1988).

Slide Mountain (SM)

Rocks tentatively interpreted as Slide Mountain terrane (after
Wheeleretal., 1991) include isolated exposures of ultramafic,
diorite, and conglomerate (units 6, 11, and 12 of Mulligan,
1963) in the northeast corner of the Teslin area. These have
yet to be examined for this study.

Kootenay (KO)

The Kootenay terrane (Teslin suture zone, Hansen et al., 1989;
or Yukon Tanana terrane, Mortensen, 1992) trends northwest
across the central part of the map area. Northwest of Canol
Road it consists of metamorphosed and ductile-deformed S-,
L-S-, and L-tectonites derived from sedimentary, volcanic,
and plutonic rocks (Stevens, 1993) that form three lithotec-
tonic assemblages. The oldest consists pre-early
Mississippian metasedimentary rocks including quartz-
muscovitetchlorite schist, muscovite-chlorite quartzite, mus-
covite graphite phyllite, calcareous schist, and minor marble.
Intrusive into these strata are foliated hornblende-bearing
metagranitoids of early Mississippian age. The last assem-
blage consists of mafic schist, greenstone, amphibolite, and
metagabbro of late Paleozoic age. Contacts between rock
units are dominantly structural with rare preservation of pri-
mary depositional and intrusive relationships. Metamorphic
grade is greenschist to amphibolite facies (Stevens, 1991,
1992, 1993; Stevens and Erdmer, 1993).

Between Canol Road and Nisutlin River the terrane com-
prises biotite quartzite to semi-schist, hornblende gneiss,
biotitethornblende metaplutonic rock, and mylonite of green-
schist to lower amphibolite facies (Gareau, 1992). Immedi-
ately east of Nisutlin Bay variably sheared originally
hornblende(?)-bearing metaplutonic rock with lesser amphi-
bole-rich schist (metavolcanic?) are dominant.

Cache Creek (CC)

The Cache Creek terrane occurs southwest of Teslin valley
where four main fault-bounded assemblages are recognized.
Late Paleozoic (mostly(?) Permian) massive to locally crinoi-
dal carbonate (CC1) occurs near Jakes Corner. The second
assemblage (CC2) comprises Late Paleozoic volcanics that
have been subdivided into two units (see Gordey, 1992) of
uncertain original stratigraphic relationship. One unit com-
prises massive greyish-green to dark grey aphyric an-
desite/basalt in which spherulites are common and pillows are
locally well developed. The second consists of massive grey-
green to chrome-green, highly fractured and poorly indurated
rocks of probable fragmental origin. This unit is distin-
guished by blocks of bedded chert and carbonate from fist-
size to up to 30 m across.
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Extensive ribbon chert and greywacke with minor shale
(Gordey, 1992) form the third assemblage (CC3) in the south-
west part of the map area. The greywacke is well indurated,
medium grey, and fine- to coarse-grained. Angular lithic
clasts are locally abundant, range up to 5 cm in diameter, and
are dominated by grey- to white-weathering chert and argil-
lite. Some of the chert contains radiolarians. Framework
grains consist of subequal proportions of quartz and plagio-
clase, and minor orthoclase, hornblende, and lithic clasts.
The chert and greywacke occur in alternating members 10 m
to 200 m thick. Chert members range from being weakly
deformed to intensely crumpled, whereas the greywacke-
dominated clastic members lack internal deformation and
cleavage. For both rock types near-vertical dips are common-
place. Although greywacke and chert are locally interbedded,
the alternation of these rock types over large areas results
from structural imbrication. This structural style persists
across strike (ie., west-southwesterly) for about 60 km, the
width across which these strata are exposed. Radiolaria re-
covered from chert and argillite range from Middle Triassic
(Ladinian) to Early Jurassic (Pliensbachian or early Toarcian)
(Cordey et al., 1991).

Ultramafic rocks of the Cache Creek terrane (CC4, Fig. 1)
consist of massive to foliated peridotite and variably serpenti-
nized equivalents. The foliation is defined by concentrations
of large pyroxene crystals up to a few centimetres thick within
a matrix of finer grained olivine and pyroxene. Irregular
shaped, metre-sized masses of dunite with gradational
boundaries are found locally in which occur scattered euhe-
dral black oxides (chromite?) to about a millimetre across.

Ultramafic bodies in the Teslin area were tentatively
considered intrusive on the basis of locally steep but unex-
posed contacts (Gordey, 1991). Further examination has
shown such contacts (e.g., the body north of Streak Mountain)
to be post-emplacement normal faults. Also, more bodies
have since been examined and all display a degree of serpenti-
nization, uniformity of lithology, and lack of zoning more
typical of alpine rather than alaskan ultramafics. Ultramafics
in the Teslin area have the mineralogical and structural hall-
marks of mantle tectonites as described for the ultramafic
bodies near Atlin, British Columbia by Ash and Arksey
(1990).

Quesnel (QN)

Quesnel terrane forms a fault-bounded panel east of Teslin
Lake that includes as much as 600(?) m of clastic and minor
volcanic rocks and chert. These are intruded by dunite and
highly altered diorite (Gordey, 1992).

The most common rock types are siliceous argillite, silt-
stone, and sandstone. The sandstone occurs as massive, fine-
to coarse-grained members from 1 m to at least 50 m thick
containing quartz, much feldspar, and as much as 10% fresh,
in places euhedral, augite (zhornblende?). Volcanic breccia
consisting of augite and rarc feldspar porphyry blocks to
20 cm across occurs locally, as do augite porphyry dykes and
sillsup to 10 m thick. The freshness, abundance, and euhedral



character of the augite suggests much of the clastics may be
resedimented, poorly indurated pyroclastic deposits. Some
sandstones resemble crystal lithic tuff. Thick bedded chert
that occurs low in the stratigraphic succession has yielded
Upper Triassic (Norian) conodonts (Gordey, 1992).

The sedimentary strata are weakly folded, and for the most
part form a moderate northeast-dipping homocline. Overall
southwest vergence of folds with long, moderate northeast-
dipping limbs and short near vertical southwest-facing limbs
is consistent with bedding attitudes and rare northeast-dip-
ping slaty cleavage within mudrocks.

An ultramafic body about 5.5 km long and 1.3 km across
that flanks either side of Lone Tree Creek (QN1) consists of
fresh, dark green dunite and minor fresh coarse grained py-
roxenite/peridotite. It differs from the ultramafics of the
Cache Creek terrane both in composition and in lack of
alteration (Gordey, 1992). Its contacts are not exposed, but
its composition and lack of alteration to the limits of its
exposure suggest an intrusive origin and probable Mesozoic age.

Stikine (ST)

Early Jurassic clastic and minor volcanic strata of Stikine
terrane (ST, Fig. 1) outcrop in the northwest part of the area.
The sediments consist predominantly of sandstone and lesser
interbedded argillite. The sandstone is well indurated and
occurs as individual thin to thick beds sharply bounded by
argillite, as well as in uniformly fine- to medium-grained
packets from 10 m to as much as 150 m thick. The sands are
composed mostly of plagioclase, lesser monocrystalline
quartz, and minor orthoclase, hornblende, pyroxene, and rock
fragments, the last including chert(?) and aphanitic volcanics.
Thinly interbedded grey, green, and tan laminated argillite
and siltstone form members up to 100 m thick. Conglomerate
members from a few metres to up to 200 m thick contain
pebble-, to cobble-sized clasts of limestone, granitic rock,
feldspar porphyry, green to grey-green volcanic(?) and argil-
lite(?), chert, and dark grey argillite. A second type contains
rounded, largely limestone clasts to 1.5 m across and minor
granitoid and volcanic clasts within black calcareous
mudstone.

Volcanic rocks are rare. Pillowed andesite, estimated at
up to 200 m thick, was seen at one locality but could not be
traced more than a few kilometres along strike.

Several hundred metres of massive carbonate of Late
Triassic (Norian) age occurs within the fault bounded panels
8.9 km and 14.7 km north-northeast of Jakes Corner (unit 8a
of Mulligan, 1963).

The structure of the clastic rocks is relatively simple. Dips
of bedding range from shallow to up to 70 degrees, and
reversals of dip direction indicate northwest-trending, upright
folds with wavelengths of a kilometre or more. Slaty cleav-
age is not developed and small- to outcrop-scale folds are
absent.
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Plutonic suites

A tentative subdivision of plutonic rocks into three main
suites comprising five main types (Fig. 1) is based on miner-
alogy and preliminary results from radiometric dating (un-
published unless otherwise cited). Large bodies of plutonic
rock remain to be characterized and dated. For example, the
large body underlying the central part of the map area may be
composite and have several Cretaceous and/or Tertiary(?)
components. As well, the body apparently straddling the
North America-Kootenay terrane contact is largely unstudied.

Early Jurassic plutons (eJ) intrude the Kootenay terrane
and North American margin and consist of unfoliated, me-
dium grained monzodiorite and quartz monzodiorite, and
minor hornblendite. Hornblende, up to 25%, is the dominant
mafic mineral. It is rarely accompanied by up to a few per
cent biotite. A faint pistachio-coloured stain and trace
amounts of very fine grained granular epidote are seen in
places. The weak alignment of hornblende seen locally is
likely an igneous flow fabric. Preliminary ages on this suite
include 185 + 3 Ma (“°Ar-3%Ar, hornblende) from the body
west of Wolf River, and 188.0 +2.7/- 5.4 Ma (U-Pb, zircon)
from the body near the northwest corner of the map area
(Stevens et al., in press).

The Middle Jurassic suite (mJ) intrudes the Cache Creek
terrane and is exemplified by the Mt. Bryde pluton composed
of unfoliated, medium- to coarse-grained monzodiorite and
quartz monzodiorite, and minor hornblendite. The mon-
zodiorite commonly contains about 20%, but locally up to
40%, hornblende, and occurs at the east and west margins of
the body. The quartz monzodiorite is more Jeucocratic and
characterized by hornblende at about twice the abundance of
biotite, the mafics in total ranging up to about 15%. Inclu-
sions, veins, and dykes in the pluton are rare. The closest
exposures of country rock to the pluton, about 150 m distant,
display minimal contact metamorphism. Radiometric ages
on the Mt. Bryde pluton include 173 + 3 Ma (“0Ar-*%Ar,
hornblende) and 169 +2 Ma (“°Ar-39Ar, biotite). The Fourth
of July Creek batholith in the southwest corer of the area,
dominantly granite with biotite- to hornblende-rich and K-feld-
spar megacrystic to equigranular phases, has yielded an age of
171.7 £ 3 (U-Pb, zircon) (Mihalynuk et ai., 1992).

Plutons grouped as the Cretaceous (K) suite are of three
main types (Fig. 1). The first type (K1) is dominated by
medium grained, hornblende-biotite quartz monzonite and
quartz monzodiorite. Hornblende and biotite occur in sube-
qual proportions in amounts totalling up to 25%. Examples
include the pluton near Streak Mountain which has yielded
anage of 118.1 +3 Ma (K-Ar, biotite), and the body immediately
to the north-northwest with ages of 1202 + 2.2 (4°Ar-39Ar,
hornblende) and 119.8 + 1.3 (“0Ar-3%Ar, biotite). A prelimi-
nary age of 123.1 + 1.7 Ma (U-Pb, zircon) (as quoted in
Gordey, 1992) was determined on similar but foliated horn-
blende-biotite granite 30.1 km north-northwest of Teslin.
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The second main type (K2) contains biotite as the sole mafic
mineral and is exemplified by the Seagull and Quiet Lake
batholiths. The former, underlying the Englishmans Range,
consists of homogeneous coarse grained granite distin-
guished by up to 40% pink K-feldspar crystals to about 2 cm
long and by about 5% small fresh biotite flakes. Three ages
from the Seagull batholith east of the Teslin area range from
92 10 98 Ma (K-Ar, biotite, Wanless et al., 1972). The Quiet
Lake batholith, the large body at the north margin of the map
arca, comprises homogeneous, medium grained biotite gran-
ite with up to 15% biotite, and local phenocrysts of pinkish
K-feldspar up to 10-15%. Two ages from the Quiet Lake
batholith north of the Teslin area are 70 and 85 Ma (K-Ar,
biotite, Wanless et al., 1979). The third type of Cretaceous
pluton (K3) consists of unfoliated, medium- to coarse-
grained, leucocratic, biotite granite. The biotite occurs as
small flakes, comprising up to 5% of the rock. Plutons of this
suite are massive and homogeneous as typified by the bodies
25 km east of Teslin and 25 km northeast of Teslin. Compo-
sitionally they resemble the Seagull batholith but lack the
distinctive pink K-feldspar of that body. A third example of
this type, the Hayes Peak intrusion, contains abundant screens
and inclusions of hornblende monzodiorite that may be rem-
nants of the Middle Jurassic suite. Plutons of the third type
are as yet undated; a Late Cretaceous or Tertiary age for these
is possible. Dating is required to determine whether the
hornblende-free plutons (K2) of this suite are consistently
younger than hornblende-bearing varieties (K1). Except for
fabric within part of the plutonic body mentioned above
(Gordey, 1991, 1992; Gareau, 1992), plutons of the Creta-
ceous suite are unfoliated.

TERRANE RELATIONSHIPS

Kootenay-North America

Across the contact of Kootenay terrane with strata of the
North American margin there is a marked contrast in meta-
morphic grade and degree of deformation. Rocks of the
former are greenschist to amphibolite facies and penetratively
ductile-deformed whereas those of the North America margin
are of subgreenschist to greenschist grade, locally slaty-
cleaved and effected by inhomogeneous spaced shear. A
northeast vergent thrust contact reconciles these differences
and explains the topographically low exposures of low-grade,
little-deformed rocks north of Nisutlin Bay as a window of
North American margin strata. Fabrics within Kootenay
terrane both near the window and at the thrust front near Wolf
River are steeply dipping and apparently truncated at the
thrust. On the basis of “Ar-3%Ar cooling ages, Hansen et al.
(1991) implied overthrusting of Teslin-Taylor Mountain al-
lochthons (Kootenay terrane of this report) above North
American margin at ~190 Ma. Consistent with this, the
undeformed Early Jurassic intrusions form a "stitching" plu-
tonic suite implying proximity of the two terranes by
~186 Ma. The degree of post-Jurassic displacement along the
terrane-bounding thrust is uncertain.
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Quesnel-Stikine-Kootenay-Cache Creek

Quesnel and part of Stikine terrane are bounded by two steep
faults which merge south of Teslin (Fig. 1) and are contiguous
with the Thibert fault in northern British Columbia. For the
latter structure Gabrielse (1985) proposed 75 km of pre-Late
Cretaceous dextral offset, but how this offset is partitioned
along the two splays in Teslin area is unclear. One possibility
is to have all displacement taken up along the eastern splay.
Restoration of 75 km of dextral slip along this structure and
the Thibert fault adjoins Quesnel terrane of the Teslin area
with similar and partly correlative Quesnel strata of the
Nazcha and Shonektaw formations in Jennings River map
area. In this instance the western strand along Teslin valley
(the structure traditionally called the Teslin fault) has little
strike-slip offset. Alternately most dextral displacement oc-
curred along Teslin fault. Restoration of 75 km of offset in
this case does not realign similar elements. Rather Quesnel
strata of the Teslin area are restored adjacent to Stikine
terrane.

Based on present terrane assignments, the first possibility
presented above is most appealing as it restores continuity to
disconnected elements. However, assignment of strata to the
Quesnel terrane in the Teslin area is a "'best guess' rather than
proven. If strata of Quesnel terrane have been misassigned
and actually represent an older part of the Stikine succession
(e.g., volcanics and volcaniclastics of the Lewes River Group
(Wheeler, 1961)), the alternate scenario presented above is
plausible. Better fossil and age control on the Quesnel suc-
cession would constrain these options. If Quesnel strata
could be shown to extend into the Jurassic, and hence be
proven age-equivalent to Stikine strata, the present terrane
assignment would be confirmed.

The fault indicated between Quesnel and Stikine terranes
near the Canol Road (Fig. 1) is assumed. Exposure in this
area is poor and contact relationships unclear.

Cache Creek-Stikine

Traditional interpretation of the relationship of Cache Creek
and Stikine terranes (e.g., Wheeler and McFeely, 1991) por-
trays Cache Creek strata to plunge beneath, and form the
basement to, Stikine. However, relationships in western
Teslin area indicate the opposite; the Cache Creek terrane
forms a large thrust sheet above Stikine terrane. Steep north-
east- and northwest-trending normal faults have broken both
the sheet and its footwall so that horsts of Stikine strata have
locally popped up through the overlying Cache Creek. Ex-
amples include the block southeast of Streak Mountain and
that north of Jakes Corner.

Mesozoic radiolarian ribbon chert and greywacke in the
Cache Creek are the same age as the chert-free clastic succes-
sion of Stikine found along strike to the northwest. Westerly
overthrusting of the Cache Creek terrane explains the juxta-
position of proximal (Stikine) and distal (Cache Creek) facies
and intimates that before thrusting both were deposited within
the same basin.



Mutual contacts of Stikine and Cache Creek terranes are
largely defined by late steep normal faults, so little of the
thrust at the base of the Cache Creek is potentially exposed.
One possibility is in the irregular contact north-northwest of
Streak Mountain. However, outcrop in this area is poor and the
position of the contact poorly constrained. Most ultramafic
bodies within the Cache Creek occur as fault slice(s) within
the volcanics. However, two bodies, one 17.7 km northwest
of Streak Mountain and another in adjacent Whitehorse map
area 26.4 km west-northwest of Streak Mountain (Wheeler,
1961) are surrounded by, and presumably rest directly above,
Stikine clastics.

The Cache Creek terrane is likely floored by the west-di-
rected Nahlin fault (e.g., Wheeler and McFeely, 1991), alarge
thrust fault with ultramafic bodies near and at its base that
surfaces to the south and west in the Atlin area. The age of
structural duplication within the Cache Creek terrane and its
time of emplacement above Stikine is constrained as pre-170
Ma (pre-mid-Bajocian (time scale of Harland et al., 1989)),
the age of the posttectonic Mt. Bryde pluton, and post-
Pliensbachian or early Toarcian, the age of the youngest
Cache Creek beds involved in deformation.

ECONOMIC GEOLOGY FRAMEWORK

Two terranes within the map area host showings and have
potential deposit types that are terrane specific. Ultramafic
bodies in the Cache Creek terrane locally carry asbestos, and
one small body of podiform dunite is known to host small
concentrations of chromite (Squanga occurrence, DIAND,
1993). Carbonate alteration zones within the ultramafics
(listwanite) that might carry gold-quartz veins, as seen in
similar ultramafics of the Atlin camp in British Columbia
(Ash and Arksey, 1990), have yet to be noted. Potential
deposit types in strata of the North American margin include
sedimentary exhalative barite-Pb-Zn-Ag (e.g., Bar occur-
rence, DIAND (1993)) and/or volcanogenic massive sulphide
deposits. Both are expected in association with Mississippian
block faulting and volcanism.

The majority of the twenty-two known mineral occur-
rences in the Teslin area (DIAND, 1993) include Ag-Pb-Zn
vein deposits as well as Pb-Zn, Cu-Fe, and Sn-W skarns.
These are hosted by Kootenay and North American margin
rocks and all of these occurrences are likely related to Creta-
ceous plutonism. Tin-bearing skarns are genetically associ-
ated with the Seagull batholith (Abbott, 1981). The most
intensively explored property in the map area, the Red
Mountain porphyry Mo prospect, is hosted in a small intru-
sion of quartz monzonite porphyry about 95 Ma old (Brown
and Kahlert, 1986; Stevens et al., 1982).
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Operation Bouguer — the final phase of a gravity
survey in the northern Cordillera

C. Lowe, D.A. Seemann, D.B. Hearty', and D.W. Halliday'
Pacific Geoscience Centre, Sidney

Lowe, C., Seemann, D.A., Hearty, D.B., and Halliday, D.W., 1994: Operation Bouguer — the final
phase of a gravity survey in the northern Cordillera; in Current Research 1994-A; Geological
Survey of Canada, p. 19-24.

Abstract: Reconnaissance gravity mapping of the Canadian Cordillera was completed this year with the
acquisition of 1553 new measurements. The measurements, Spaced approximately 10 km apart, were
acquired in the western and northern Cordillera, in regions of very rugged relief. Station positions,
determined using a Global Positioning System, are considered accurate to £2.5 m in each of latitude,
longitude, and elevation. The new data have been reduced to simple Bouguer anomalies, but terrain
corrections remain to be applied. Significant (tens of mGal) terrain corrections are anticipated for many
observations in the St. Elias and Coast Mountains. Once processing is complete the new data will be added
to the National Gravity Database in Ottawa and used to upgrade geoid models, improve incrtial navigation
systems, and aid structural and tectonic interpretations of the northern Canadian Cordillera.

Résumé : La cartographic gravimétrique de reconnaissance de la Cordillére canadienne s’est terminée
cette année par I’acquisition de 1 553 nouvelles mesures. Celles-ci ont été faites a des intervalles
approximatifs de 10 km dans I"ouest et le nord de 1a Cordillere, dans des régions au relief trés accidenté.
Les positions des stations, établies au moyen d’un systéme de positionnement global, sont considérées
précises a £ 2,5 m pour la latitude, la longitude et I’altitude. Les nouvelles données ont été corrigées pour
obtenir la simple anomalie de Bouguer, mais les corrections topographiques (de relief) n’ont pas encore été
faites. Des corrections topographiques significatives (dizaines de mGal) sont prévues pour de nombreuses
observations dans le massif St. Elias et la chaine Cétiére. Lorsque le traitement sera terminé, les nouvelles
données seront ajoutées a la base de données gravimétriques nationale, a Ottawa, et utilisées pour améliorer
les modeles du géoide, perfectionner les systémes de navigation par inertic et faciliter les interprétations
structurales et tectoniques du nord de la Cordillére canadienne.

! Geophysics Division, Ottawa
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INTRODUCTION

Operation Bouguer, a three year program of reconnaissance
gravity surveying, is a