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INTRODUCTION

This paper summarizes work in the second year of the
Barkerville Mapping Project, a multi-year program examin-
ing the stratigraphic and structural setting of massive sul-
phide mineralization hosted by Snowshoe Group stratigra-
phy in the Cariboo Lake area. These relatively new sulphide
occurrences are of volcanogenic or sedimentary exhalative
origin and are best represented by the Ace Cu-Pb-Zn-Au-Ag
(MINFILE 093A 142) and Frank Creek Cu-Pb-Zn-Au-Ag
(MINFILE 093A 152) showings (Figure 1).

The main aims of this project are: 1) a better under-
standing of the geological setting of the Frank Creek and
Ace mineral occurrences; 2) define the regional extent, na-
ture and significance of metavolcanic rocks associated with
the Frank Creek showing; 3) evaluate the nature and signifi-
cance of metavolcanic rocks within the Downey succession,
and, 4) test a model suggesting the inversion of Snowshoe
stratigraphy (Höy and Ferri, 1998a). The objectives of the
2001 field program were to extend mapping northeastward
toward Little River, northwestward across Cariboo Lake
and onto the Snowshoe Plateau (Figure 2). This latter area is
dominated by sub-amphibolite grade sections of Snowshoe
stratigraphy and it was anticipated that it would provide an
opportunity to recognize stratigraphic units delineated dur-
ing the 2000 season.

Approximately 60 days were spent in the field from the
beginning of June to the third week of August. A base was
set up in Likely, which is the nearest source of supplies for
the Cariboo Lake area. This small centre is reached by paved
road from a turn-off some 20 kilometres south of Williams
Lake on Highway 97 (Figure 2). Logging roads extend
westward from Likely and cover a large portion of the
sub-alpine regions of the map area. A very rough, 4-wheel
drive quad road traverses the Snowshoe Plateau and con-
nects the Keithley and Cunningham creek valleys.

Two principal areas were mapped: 1) An area within
the Goose Range which is bounded by Little River to the
north, Ishkloo Creek to the west, Barkers Creek to the east
and the headwaters of Grain Creek to the southwest; 2) a re-
gion that occupies the northwest side of Cariboo Lake and is
bounded by Kangaroo and Spinks creeks to the southwest
and Sixbee Creek to the northeast. The northwest boundary
is within the Snowshoe Plateau, and roughly corresponds to
a line between Roundtop Mountain, Yanks Peak and Coyote
Hill (Figure 3a).

The Snowshoe Plateau and Goose Range represent the
first large area of elevated terrain as one leaves the interior
plateau and before entering the rugged Cariboo Mountains
to the east. Relief is moderate with peaks reaching 2100
metres and alpine occurring at approximately 1700 metres.
Many of the ridges within the Snowshoe Plateau occur just
above timberline and allow easy travel.

This work builds on mapping south of Cariboo Lake by
Ferri (2001a, b). Adetailed account of previous work within
the Barkerville - Wells area is given by Struik (1988). The
present map area was covered at a regional scale by Camp-
bell (1978) and at a more detailed level by Struik (1983a, b;
1988). Lang (1938, 1939) first mapped the area around
Keithley Creek and the region between Yanks Peak and
Roundtop Mountain. Holland (1954) re-examined this latter
area in hopes of shedding new light on this economically
important region. Panteleyev et al. (1996) mapped Quesnel
Terrane rocks to the west and also gave a good account of re-
gional geology. Rees (1987), as part of a Ph.D. dissertation,
examined in considerable detail the boundary between the
Quesnel and Barkerville terranes between Cariboo Lake
and Mount Brew. Höy and Ferri (1998a, b) described Pb-Zn
deposits of the Cariboo and Barkerville terranes, and Ferri et
al. (1999) detailed the age, composition and tectonic signifi-
cance of the western Quesnel Lake Gneiss.

REGIONAL SETTING

The Late Proterozoic to Paleozoic Snowshoe Group is a
dominantly siliciclastic package of continental derivation
that most likely represents the distal western edge of Ances-
tral North America. This fault-bounded sequence is
stratigraphically distinct from other packages around it and
as such has been called the Barkerville Subterrane, a subset
of the Kootenay Terrane, with which it shares many similar-
ities (Struik, 1986, 1988). East of the Snowshoe Group,
across the westerly-verging Pleasant Valley thrust, are rocks

Geological Fieldwork 2001, Paper 2002-1 59

1 British Columbia Ministry of Energy and Mines
2 Geological Survey of Newfoundland and Labrador

ldegroot
2001



60 British Columbia Geological Survey

Cariboo

TERRANES

Barkerville

Slide Mountain

Quesnel

Eastern

Western

Quesnel Lake Gneiss

20 km

LIKELY

BARKERVILLE

WELLS

Quesnel Lk

Horsefly Lk

Quesnel R

R

E
U

R
E

K
A

P
U

N
D

ATA

P
LE

A
S
A
N

T

T
H

R
U

S
T

THRUST

V
A
LLE

Y

T
H

R
U

S
T

Plains

F
o
re

la
n
d

Belt

O
m

ineca

B
elt

Interm
ontane

B
elt

C
oast Belt

Insular B
elt

(after Struik, 1986)

Cariboo

Frank Creek/Big Gulp

Ace

Lottie

Sellers North

Bonanza Ledge

Cariboo (Maybe)

Area of Figure 3a

Cariboo
Lk

1

6

1

2

3

2

4

3

4

5

6

5
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of the Kaza, Cariboo and Black Stuart groups, which also
contain an abundance of siliciclastics, but with facies which
suggest a more proximal continental shelf setting. Many of
these units can be correlated with similar stratigraphy within
Ancestral North American rocks. These rocks are placed
within the Cariboo Subterrane, representing, like the
Cassiar Terrane to which it belongs, a displaced piece of An-
cestral North America (Struik, 1986, 1988). The west flank
of the Snowshoe Group is occupied by the Quesnel Terrane,
a composite volcanic-arc sequence dominated by Mesozoic
mafic to intermediate volcanic rocks. It is separated from
the Snowshoe Group by the easterly-directed Eureka thrust
fault along which are slivers of mafic and ultramafic rocks
assigned to the Crooked Amphibolite. This latter package
has been correlated with rocks of the Slide Mountain
Terrane, an assemblage of ocean floor volcanic and sedi-
mentary rocks which structurally straddle the Barkerville
and Cariboo terrane lithologies along the Pundata Thrust
north of Wells (Figure 1).

Although the Snowshoe Group has an overall strati-
graphic sequence distinct from that of the Cariboo
Subterrane, there are similarities between the two, particu-
larly with rocks of the Cariboo Group (Figure 4). This re-
sulted in early workers taking stratigraphic terminology de-
veloped within the Snowshoe Plateau and extending it
eastward into rocks of Cariboo Mountains (see Struik,
1988). This led to stratigraphic problems until Campbell et

al. (1973) realized that the two sequences were quite distinct
and required redefinition and new type sections. As a result,
Struik (1988) formally reassigned rocks within the Snow-
shoe Plateau to the Snowshoe Group.

The present structural interleaving of the various ter-
ranes and dominant structural fabrics resulted from defor-
mation which began in early Middle Jurassic time, although
there may be earlier events of Permo-Triassic or
Devono-Mississippian age. The latter is supported by the
presence of the Early Mississippian Quesnel Lake Gneiss,
possibly related to arc volcanism (Ferri et al., 1999). Juras-
sic deformation resulted from the easterly thrusting of the
Quesnel and Slide Mountain terranes on to the Snowshoe
Group along Eureka and Pundata thrusts. There are three
sets of penetrative cross-cutting structural features within
the map area with metamorphism reaching amphibolite
grade during the second period of deformation.

The Snowshoe Group has been subdivided into several
informal units or successions by Struik (1988; Figure 4). It is
dominated by siliciclastic rocks with lesser carbonate and
volcanic sequences. Due to the penetrative fabric and lack
of suitable lithologies for geochronology and preservation
of fossils, there are few age constraints for this package. Re-
gional correlations and scant fossil remains indicate a Late
Proterozoic to Late Paleozoic age (Figure 4). The lower to
middle Snowshoe Group is broadly correlative with the
Kaza and lower to middle Cariboo Group (Figure 4, Struik,
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Figure 3. (a) Simplified preliminary geologic map of the Cariboo Lake area. (b) Simplified structural cross-sesction.
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1986). The coarse clastics of the Goose Peak quartzite, in
conjunction with the volcanics of the Downey and inferred
post-Early Cambrian age for the Bralco Limestone, have no
direct correlatives within rocks of the Cariboo Subterrane.
This would be resolved, in part, if the Bralco limestone (of
the Snowshoe Group) correlates with the Mural Formation,
a suggestion indirectly inferred by Struik (1988) who corre-
lates the Bralco with the Archaeocyathid-bearing Tshinakin
limestone of the Eagle Bay Formation (Schiarizza and
Preto, 1987) implying it is age-equivalent to the Mural For-
mation.

LITHOLOGIC UNITS

Mapping this past summer encountered all units delin-
eated during the 2000 field season (Ferri, 2001a, b). These
include rocks of the Keithley, Harveys Ridge, and possibly
Downey successions together with the Goose Peak quartzite
and Agnes conglomerate. In addition, clastics, marble and
minor igneous rocks along Keithley Creek that are assigned
to the Ramos succession by Struik (1988, 1983a), may be
all, or in part, equivalent to the Keithley succession. Early
Mississippian foliated granite of the Quesnel Lake Gneiss
intrudes Snowshoe rocks along the southwestern margin of
the map area. Geologically, the southern part of the map area
is structurally bounded by mafic to ultramafic rocks of the
Crooked Amphibolite and dark grey phyllites and siltstones
of Late Triassic age which belong to the basal Nicola Group
(as per Panteleyev et al., 1996) and have been informally
termed the “Black Phyllite” (Rees, 1987).

The light coloured, relatively thin and intermittent,
orthoquartzite at the top of the Keithley succession was used
as an excellent marker during the 2000 field season. Al-
though sporadic and poorly exposed in sub-alpine areas, this
unit can be used in conjunction with the contrasting
lithologies of the Keithley schists and sandstones, and dark
phyllites and sandstones of the Harveys Ridge, to establish
overall map patterns. This was also the case during the 2001
field season, although the Keithley quartzite was only en-
countered in several areas, either due to limited outcrop or
non-deposition.

BLACK PHYLLITE

The Black phyllite was only seen in sporadic outcrops
in the Spinks Creek area and along the main logging road on
the west side of the Quesnel River, south of Cariboo Lake.
These rocks consist primarily of grey to rusty-weathering
dark grey to blue grey or silvery phyllite. Thin horizons or
bands of siltstone, with or without argillaceous partings,
may be present. Some of the siltstone beds are up to 5 centi-
metres thick and locally grade into very fine-grained sand-
stone. Asection of grey to dark grey quartz-feldspar-bearing
schist to phyllite was encountered within an area assigned to
this unit. It is an unusual lithology for this unit, but quartzose
rocks are described from the base of the Black Phyllite south
of the map area (Bloodgood, 1990). Phyllite and siltstone of
this unit is usually quite friable in comparison to similar,
denser and more indurated Harveys Ridge lithologies.

Black Phyllite rocks are believed to be Late Triassic in
age (see Panteleyev et al., 1996) and form basement to the
Nicola arc to the west. Western exposures of the Black
phyllite contain sections of mafic tuffaceous sediments
which interfinger with volcanic rocks typical of the Nicola
Group (Panteleyev et al., ibid.)

CROOKED AMPHIBOLITE

Mafic and ultramafic rocks of the Crooked Amphibo-
lite crop out immediately east of Wolverine Lake and ex-
tend, intermittently, northwestward onto the high ridge west
of Rollie Lake. Mapping this past summer, in conjunction
with work by Struik (1983a) and Rees (1987), suggests that
the unit is approximately 1 kilometre thick in the north and
thins southeastward and disappears in the vicinity of Six
Mile Lake. The unit re-appears across the Cariboo River
valley and shows the same thickness variations.

Much of the exposure west of Rollie Lake consists of
grey to brown weathering, massive to strongly foliated and
variably serpentinized ultramafite. Relict light brown
weathering, dark green pyroxene crystals, up to 2 centi-
metres in size, are visible locally. These comprise up to 80 %
of exposures in areas and may form a crude layering. Asbes-
tos veining is present locally.

Southeast of this ridge, the Crooked Amphibolite con-
sists of chlorite schist together with talc and iron carbonate
altered gabbro and pyroxenite. Relict breccia textures (in-
trusive?) within gabbro can be observed locally. The
Crooked Amphibolite displays a strong fabric (mylonitic) at
its contact with the Quesnel Lake Gneiss. This is particu-
larly well developed in exposures immediately north of
Wolverine Lake. In this area, the western-most part of the
Quesnel Lake Gneiss contains fine to medium-grained,
chlorite-hornblende?-plagioclase gneiss in sections up to
tens of metres thick. These are roughly on strike with
Crooked Amphibolite lithologies and may be part of this
unit. Similar mafic gneiss lithologies occur within the main
part of the Quesnel Lake Gneiss and can be traced into less
deformed sections and appear to have originally been
gabbroic dikes. However, on the west side of the Quesnel
Lake Gneiss, mafic gneiss of possible Crooked Amphibolite
affinities appear to be intruded by the former unit casting
doubt on the correlation of all mafic gneisses with the
Crooked Amphibolite.

QUESNEL LAKE GNEISS

The large body of Quesnel Lake Gneiss, north of the
Cariboo River, is a northern continuation of two similar
units to the southwest. This felsic intrusion is actually a
folded sill to transgressive sill-like body (Figure 3a, b). In
the southwest, the unit is only preserved on the limbs of a
large F2 fold. This structure plunges northwest and is well
outlined by the trace of the Quesnel Lake Gneiss (Figure
3a).

This unit is fairly uniform in composition consisting of
a coarsely crystalline foliated potassium feldspar
megacrystic granite to granodiorite. It is locally highly de-
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formed, commonly at its contact with the Crooked Amphi-
bolite, and appears gneissic in composition, displaying lay-
ers or lenses of quartz, feldspar and possibly mica.
Potassium feldspar megacrysts are up to 8 centimetres in
length and can comprise up to 30 % of the unit. These are in-
variably aligned, resulting in a well defined mineral
lineation. Quartz may be flattened to form ribbons up to sev-
eral centimetres in length. Biotite and muscovite are acces-
sory minerals, with the former commonly altered to chlorite.
At the western margin of this body, a mica poor, fel-
sic-looking, finer grained variety of foliated granite intrudes
typical lithologies of the Quesnel Lake Gneiss.

This body of foliated granite is the northern terminus of
a series of Early Mississippian intrusions, collectively
termed the Quesnel Lake Gneiss. These are subdivided into
two informal suites based on composition and rough geo-
graphic position: the peraluminous Western Quesnel Lake
Gneiss and the meta-aluminous Eastern Quesnel Lake
Gneiss (Ferri et al., 1999). The significance of the Quesnel
Lake Gneiss has been the subject of much debate and Ferri et
al., (1999) suggested that these bodies are related to Late
Devonian to Early Mississippian arc volcanism, whereas
others (Montgomery and Ross, 1989) proposed that the al-
kaline geochemistry found within parts of the Eastern
Quesnel Lake Gneiss may imply intrusion in an extensional
regime.

SNOWSHOE GROUP

One of the aims of the 2000 field season was to test a
model, first put forth by Höy and Ferri (1998a), that sug-
gested much of the Snowshoe stratigraphy is inverted. Al-
though mapping could not demonstrate this, it indicated that
parts of the stratigraphic succession are overturned. Exami-
nation of Snowshoe stratigraphy during the 2000 field sea-
son indicated that rocks presently assigned to the Downey
succession may be equivalent to the Keithley succession
(Ferri, 2001a, b). Evidence gathered during the 2001 field
season is consistent with this hypothesis. South of Harveys
Creek, facing directions, together with the presence of a
Keithley-like quartzite at the contact between the Harveys
Ridge succession and lithologies currently assigned to the
Downey succession, re-enforce this assumption. This
would then imply that the dark siliciclastic rocks of the
Hardscrabble Mountain succession, which are now inter-
preted to sit stratigraphically above the Downey succession,
are in fact equivalent to Harveys Ridge rocks. This is con-
firmed at the outcrop scale as lithologies of Harveys Ridge
and Hardscrabble Mountain successions are indistinguish-
able, an observation also noted by Struik (1988). Struik
(ibid.) suggested that to make the two units equivalent
would require large southwest verging fold structures, the
presence of which have been demonstrated within the map
area (Ferri, 2001a, b; Rees, 1987).

Furthermore, rocks presently included within the
Ramos Creek succession along the Keithley Creek valley
may be part of the Keithley succession. This is based on
tracing Keithley rocks southeastward from Yanks Peak, in
conjunction with the facing direction of lithologies on either
side of Keithley Creek. This also suggests that carbonate,

siliciclastics and deformed mafic igneous rocks west of
Yanks Peak are also part of the Keithley succession. Struik
(1988) noted that parts of the Ramos may be equivalent to
sections of the Keithley succession.

North of Sellers Creek, limestone and stratigraphically
underlying clastics at the base of the Keithley succession
have recently been tentatively assigned to the Kee Khan
marble and Tregillus sediments by Ferri (2001b). Lime-
stone at Sellers Creek is associated with overlying
chloritic-rich, Cu-bearing sediments of possible volcanic
origin. These rocks are very similar to Cu-bearing
meta-volcanic-limestone associations along Harveys Creek
(presently assigned to the Downly succession), suggesting
they are equivalent. If the limestone and underlying clastics
are part of the Keithley succession, the overall sequence
would have similarities to Downey rocks to the north, sug-
gesting the two packages are equivalent.

This re-interpretation of Snowshoe stratigraphy sug-
gests that, within the map area, the number of stratigraphic
units making up the Snowshoe Group can be reduced by 50
%. A similar condensation of Snowshoe stratigraphy can be
achieved in the Wells-Barkerville area, although there are
more units defined in this region (Tom, Tregillus,
Eaglesnest, Island Mountain) that are not encountered in the
Cariboo Lake area. This re-definition of Snowshoe stratig-
raphy suggests the presence of large southwesterly directed
fo ld s t ruc tures be tween the s tudy area and the
Wells-Barkerville region, an inference compatible with the
structural style present within the map area.

It is interesting to note that Holland (1954) first subdi-
vided present day Snowshoe rocks in the Yanks Peak area
and used the terms Yankee Belle, Yanks Peak and Midas to
describe key sections. Yankee Belle and Midas were derived
from mineral claims in the Yanks Peak vicinity which were
primarily underlain by the respective rock types (Holland,
ibid.). Holland’s Yankee Belle Formation and Yanks Peak
quartzite correspond to the present Keithley succession and
Keithley quartzite respectively, and the Midas formation
represented the Harveys Ridge succession. The higher
Harveys Ridge coarse clastics and Agnes conglomerate
were part of his Snowshoe Formation.

Holland (1954) traced these units eastward to the
Cariboo Mountains and later workers (Sutherland Brown,
1957, 1963; Campbell et al., 1973) applied this terminology
to lithologies typical of these rocks west of the Pleasant Val-
ley Thrust (see Struik, 1988). Campbell et al. (1973) first
suggested that Yankee Belle, Yanks Peak and Midas rocks in
the informal type area may have very little in common with
similarly named stratigraphy throughout the bulk of the
Cariboo Mountains. This, together with the plethora of for-
mation terminology in the Wells-Barkerville area led to the
re-definition of Snowshoe rocks by Struik (1988). As a re-
sult of this long history of formation definition, the original
type areas for the Yankee Belle, Yanks Peak and Midas for-
mations are now part of the Snowshoe Group and may or
may not correlate with the with definitions of these units.
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Keithley Succession

Keithley rocks are located on the west flank of Yanks
Peak and east of Grain Creek. Upper greenschist to lower
amphibolite schist along the ridge west of Keithley Creek
are also tentatively grouped with this unit. Rocks presently
assigned to the Ramos and Downey successions in the map
area by Struik (1988, 1983a) may be part of the Keithley
succession and will be described in later sections.

In the Yanks Peak area the Keithley succession is char-
acterized by thinly interlayered rusty brown to grey weath-
ering, grey to grey green or green shale, siltstone to very fine
sandstone. Locally, sandstone layers approach a metre in
thickness and occur as a coarse, granule conglomerate. This
sandstone is feldspathic and contains blue-grey to dark grey
vitreous quartz grains. These horizons are commonly
graded and may be interbedded with quartzo-feldspathic
wackes.

On the ridge west of Keithley Creek are poorly exposed
sections of thinly interlayered rusty brown weathering, grey
garnet?-biotite-muscovite schist and quartz schist. These
can be traced to the southern end of this ridge where they
contain large porphyroblasts of andalusite? and appear to sit
structurally above Harveys Ridge and Goose Peak
lithologies. Several hundred metres of garnet-bearing
chlorite-actinolite schist and gneiss occur on the east flank
of this ridge and occupy an area between these Keithley
schists and underlying Harveys Ridge or Ramos lithologies.
These mafic schists locally contain felsdspar segregations
and can be traced into lithologies which suggest they may
be, in part, metagabbro or metadiorite. The gneissocity is
highly contorted and the intense fabric indicates the rocks
are highly strained. One outcrop of rusty brown weathering,
dark green magnetic, pyroxene phyric schist is located at the
north end of this belt.

Southeast of Grain Creek the Keithley succession is
characterized by 5 to 100-centimetre-thick beds of grey to
beige, impure quartzite to micaceous quartzite separated by
0.1 to 10 centimetre sections of garnet-biotite-muscovite
quartz schist. These latter beds contain between 10 and 70 %
mica. The Keithley is considerably more quartzose in the
Grain Creek area than in the region around Yanks Peak.

Up to 100 metres of Keithley quartzite outcrops along
the top of Yanks Peak where it is repeated by folding or
thrusting. This quartzite can be traced to the southwest
where it is inferred to be cut by a late normal fault along the
French Snowshoe Creek valley. The quartzite was not en-
countered southeastward along strike within the Keithley
Creek valley and disappears before the Little Snowshoe
Creek valley (Struik, 1988; 1983a). Southeast of Grain
Creek it is only 5 metres thick.

Keithley quartzite is light grey, white to beige and com-
monly has a purplish colour. It is relatively pure and com-
monly approaches an orthoquartzite in composition.
Bedding is thick or massive and occasionally there are thin
to film-like phyllitic partings. On Yanks Peak, thin grey
phyllite, siltstone to fine sandstone is interbedded with the
quartzite. These sections locally show grading and
cross-stratification. Where present, and in conjunction with

the overlying Harveys Ridge black clastics, this unit forms
an excellent marker.

The thickness of the Keithley succession is dependent
on the interpretation of its basal sequence. If carbonate and
clastics in the Sellers Creek area are part of the Kee Khan
marble and Tregillus clastics, respectively, this unit is prob-
ably over 500 metres in thickness. If these units are part of
the Keithley, then it is in excess of 1000 metres. Struik
(1988) suggested it is no more than 300 metres, although
current work indicates this is probably a minimum.

Harveys Ridge Succession

The Harveys Ridge succession is characterized by
black clastics and minor dark grey carbonate and metavol-
canics. The most common lithology is a dark grey to black
carbonaceous phyllite to siltstone, the latter commonly
characterized by very thin, discontinuous laminae of white
quartz (Photo 1). This lithology is well exposed east of
Yanks Peak and along ridges within the Snowshoe Plateau.
These rocks are metamorphosed to amphibolite grade in the
Grain Creek area where they contain porphyroblasts of gar-
net and biotite, although the bulk of the rock barely attains a
schistose texture, possibly due to the carbonaceous content.
The unit is also characterized by dark grey to black quartzite
or quartz sandstone containing black vitreous quartz grains.

Along the Snowshoe Plateau, the unit commonly con-
tains thin to thick horizons of quartz-feldspar wackes and
quartz grains are commonly blue-grey to dark grey or black.
Towards the east, sections of grey to beige fine to coarse
quartz sandstone are found interbedded with these wackes.
These are sometimes feldspathic and the entire sequence ap-
pears very similar to the transitional section of the Harveys
Ridge, immediately below the coarse sandstones of the
Goose Peak quartzite (Ferri, 2001). This influx of coarser
clastics in the upper part of the Harveys Ridge sequence can
be seen northeast of Keithley Creek, on the north side of
Cariboo Lake.

The thickness of this unit is quite variable. Carbona-
ceous phyllite to siltstone varies from 50 to several hundred
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Photo 1. Typical dark grey to black, carbonaceous
siltstones and phyllites of the Harveys Ridge succession.



metres, whereas the coarser wacke and quartzite are proba-
bly in excess of 300 metres. The transitional section of
Harveys Ridge clastics varies between 100 and greater than
500 metres and probably occupies a large portion of the
Snowshoe Plateau. In some areas, no mappable section of
carbonaceous phyllite was encountered and only lithologies
of the transitional sequence were observed.

Several sections of mafic volcanics were seen within
the Harveys Ridge section and may be equivalent to similar
volcanics observed in the Frank Creek area. These occur
along the ridge immediately north of the community of
Keithley Creek and along road side exposures on the south-
west side of Cariboo Lake. Volcanics north of Keithley
Creek are only a few metres thick and consist of dark green
carbonate altered chlorite schist, which locally is less de-
formed and includes relict feldspar and pyroxene crystals.
On the north shore of Cariboo Lake 1 to 5-metre sections of
brown weathering, iron-carbonate altered metavolcanics
are interbedded with typical Harveys Ridge lithologies.
These sections have smears or porphyroblasts of green mica
suggesting a volcanic origin prior to alteration. Initial trace
element chemical analysis of these two groups of volcanics
indicate a mafic alkaline chemistry compatible with the
mafic Frank Creek volcanics to the southwest (see below,
Ferri, 2001a).

Outcrops of highly deformed greenish grey,
actinolite-chlorite schist or phyllite similar in appearance to
the intermediate Frank Creek metavolcanics occur in the vi-
cinity of the Peacock showing (Minfile 093A 133)
northwest of southern Cariboo Lake. These are associated
with Goose Peak and possibly transitional Harveys Ridge
lithologies and appear to contain relict volcanic clasts.

Several outcrops of grey to light grey weathering, light
to dark grey finely laminated limestone with thin dark grey
phyllitic partings occur south of Four Creek. Limestone is
typically finely recrystallized, although locally it is a coarse
marble.

Agnes Conglomerate

The Agnes conglomerate is a distinctive quartzite cob-
ble conglomerate within the upper part of the Harveys Ridge
succession, either stratigraphically near the beginning of the
transitional part of the Harveys Ridge or just below the
Goose Peak quartzite. It crops out in two main linear belts
within the map area, occurring on either side of the Light-
ning Creek Anticlinorium (Figure 3a). It extends from the
Cariboo Lake area, northwestward and thins out south of the
headwaters of Four Creek reappearing along strike in the
Yanks Peak region. The second area of good exposure is
along the Snowshoe Plateau where it outcrops along the top
of French Snowshoe Peak and can be traced north and south
for approximately 10 kilometres. On the southwest side of
French Snowshoe Creek, quartzite originally placed within
the Keithley succession contains quartzite cobbles and is
tentatively assigned to the Agnes conglomerate.

The most distinctive lithology of this unit is a grey to
beige matrix to clast-supported granule to boulder quartzite
conglomerate (Photo 2). Orange-weathering, grey carbon-

ate clasts are present locally. The matrix to this conglomer-
ate is a quartz sandstone to quartzite similar in composition
to the clasts. Locally, conglomerate consists of light grey
siltstone clasts floating in a dark grey phyllitic matrix. Con-
glomerate is commonly associated with beige to light
brown, fine to coarse grained, thick to massively bedded
quartz sandstone, and light greenish grey phyllite to
siltstone. These light coloured sandstones and phyllites can
be the most common lithology within the Agnes conglomer-
ate sequence and sit immediately above black carbonaceous
phyllite and siltstone of the Harveys Ridge succession along
the Snowshoe Plateau. Quartz wackes and sandstones more
akin to the transitional Harveys Ridge succession occur
stratigraphically above the Agnes conglomerate.

On the north side of Pine Creek, dark grey to cream
orthoquartzite horizons, up to 3 metres thick, occur within
the Agnes conglomerate section. The light coloured quartz-
ite appears very similar to Keithley quartzite whereas the
dark grey variety is characterized by black vitreous quartz
grains as per quartzites in the Harveys Ridge succession.

Goose Peak Quartzite

The extent of coarse feldspathic quartzite assigned to
the Goose Peak is fairly limited within the present study area
in comparison to the area south of Cariboo Lake. Two belts
of exposure were seen on either side of Pine Creek and scat-
tered outcrops of this unit were observed in the poorly ex-
posed region around the large body of Quesnel Lake Gneiss.

The Goose Peak is characterized by thick to massive
bedded, grey, poorly sorted coarse grained feldspathic im-
pure quartzite to granule conglomerate. The micaceous and
feldspar content of these rocks is usually less than 10 %,
combined. Thin to moderately bedded dark grey to grey
phyllite to siltstone partings are subordinate, although they
increase in abundance towards the base of the unit. Rela-
tively pure, well sorted grey to beige quartzite to micaceous
quartzite is also present within sections assigned to this unit
and bear a strong similarity with Keithley sandstones.
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Photo 2. Stretched quartzite cobble to boulder conglomerate of the
Agnes conglomerate.



Downey or Keithley Succession

It is suggested that rocks presently assigned to the
Downey succession in the Harveys Creek area may be part
of the Keithley succession (see also Ferri; 2001a, b) This is
based on several lines of evidence. First, facing and struc-
tural evidence suggest that the eastern edge of Harveys
Ridge rocks, south of Harveys Creek, occur on the south-
westerly overturned limb of an F2 anticlinal fold. Second,
the contact between Harveys Ridge rocks and the presently
named Downey sequence is marked by a grey to beige, im-
pure to relatively pure quartzite similar to that at the upper
contact of the Keithley succession.

The most common lithology consists of grey-green to
green phyllite to siltstone, containing thin interbeds of grey
to green sandstone to impure quartzite. Less common is
grey to brown weathering, mottled to lustrous grey to dark
grey phyllite, siltstone and wacke. These rocks are more
highly metamorphosed southeast of Mount Barker and con-
sist of grey to light grey garnet-biotite schist and quartz
schist.

This succession also contains sections of chlorite schist
of metavolcanic origin (alkaline composition; see section
below). There are no relict tuffaceous textures within sec-
tions of mafic schist in the present study area, except for 0.5
to 1 centimetre ovoid smears of dark green chlorite observed
within chlorite schist between Simlock and Harveys Creek.
Chlorite schist is 100 to 200 metres thick in the Cariboo
River area and thins northwestward. This mafic schist is
commonly associated with sections of thinly interlayered,
grey to dark grey limestone and phyllite up to several hun-
dred metres thick. The limestone is commonly bleached to a
white marble and may be orange to brown weathering. At
the headwaters of Simlock Creek, and near the Cariboo
Hudson Mine, these limestone horizons contain sections of
limestone clast conglomerate (with a calcarenite matrix) or
clastic carbonate (calcarenite) up to 15 metres thick. These
carbonate horizons, especially the orange to brown weather-
ing variety, are quite distinct from Bralco limestone.

South of Cariboo River the Downey/Keithley succes-
sion is locally coarser grained and contains sections of
coarse feldspathic sandstone to granule conglomerate,
which superficially resemble lithologies within the Goose
Peak quartzite. North of Ishkloo Creek, dark grey to black
garnet and biotite bearing phyllite to schist of the Harveys
Ridge succession sit on dark green-grey garnet-biotite
schist which contain sections of chlorite schist. There is no
orthoquartzite present at the contact, but subangular beige
orthoquartzite boulders up to 1 metre thick occur at this con-
tact.

Parts of this sequence contain sills of metadiorite up to
several hundred metres thick. These are abundant along the
ridge including Mount Barker, where they form several
mappable bodies, and they also occur north of the Cariboo
River. The spatial association of these metadioritic bodies
and metavolcanics suggests they are co-magmatic3, al-
though the volcanics are alkaline in composition whereas
the meta-diorite display calc-alkaline signatures.

One of the few fossil localities within the Snowshoe
Group occurs within rocks tentatively assigned to the
Downey succession (Struik, 1988). Ostracod and bryozoa
fragments were recovered from rocks very near the Pleasant
Valley thrust fault north of Wells. There is some uncertainty
as to the assignment of these rocks to the Downey succes-
sion (Struik, 1988).

Ramos or Keithley Succession

Exposures of brown weathering, grey to dark grey or
green-grey phyllite with thin to thick beds of grey to green-
ish grey siltstone to fine sandstone occur along the lower
Keithley Creek valley. Interbedded with these lithologies is
moderately to thickly bedded grey feldspathic sandstone to
wacke. These lithologies can be traced northward, beyond
the mouth of Little Snowshoe Creek, where they are subor-
dinate to greenish chloritic phyllite and schist. West of Rab-
bit Creek, a section of thinly interbedded dark grey weather-
ing grey limestone and grey schist occurs with these schists
and sandstone. This limestone sequence locally sits struc-
turally above mafic volcanics and diorite.

Southwest of Keithley Creek, limestone is structurally
succeeded by sheared mafic schist and banded gneiss. Athin
band of dark grey to black phyllite and siltstone, similar to
that within the Harveys Ridge succession, occurs between
the two.

Struik (1988) placed these rocks within the Ramos suc-
cession and interpreted them as one of the oldest sequences
within the Snowshoe Group, sitting below the Kee Khan
marble and Keithley succession. Based on facing directions,
structural attitudes and stratigraphic makeup, these may al-
ternately be part of the Keithley succession. Keithley rocks
from the top and west flank of Yanks Peak can be traced
southward to French Snowshoe Creek and appear offset by a
late, northeast trending normal fault. Quartzite on the south
side of the creek was originally mapped as the upper part of
the Keithley succession by Holland (1954) and Struik
(1988). However, examination of this identified quartzite
conglomerate horizons suggesting it is part of the Agnes
conglomerate. Furthermore, this quartzite and conglomer-
ate traces southeastward into Harveys Ridge lithologies and
is on strike with Agnes conglomerate south of Four Creek.

Keithley quartzite is not encountered south of French
Snowshoe Creek. The present interpretation of the south-
ward extension of Keithley lithologies places them along
the ridge tops northeast of Keithley Creek (Struik, 1988).
The structural attitude of bedding and foliation in the
Keithley Creek area together with tops being consistently
overturned to the northeast, as seen on Yanks Peak, suggest
these rocks sit stratigraphically below the Harveys Ridge
succession. It is suggested here that the rocks along the
Keithley Creek valley may be part of the Keithley succes-
sion. The presence of limestone and mafic metavolcanics
along the northward extension of these rocks is similar to the
sequence of limestone and chloritic schist north of Sellers
Creek and to rocks along Harveys Creek, both of which are
thought to be part of the Keithley succession.
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If the above correlations are correct, this would require
facies changes within the Keithley succession to account for
the different lithologies. The rapid disappearance of the
thick Keithley quartzite north of Yanks Peak is consistent
with this.

Bralco Limestone

Several hundred metres of thin to thickly or massively
bedded, grey weathering, grey to dark grey finely
recrystallized limestone are found at the headwaters of
Three Creek. Locally it is slightly dolomitized and beige
weathering and may be coarsely recrystallized to a white
marble. Bedding can be well developed and the unit breaks
into thin sheets or has platy to flaggy partings. Limestone is
locally argillaceous and thin grey phyllitic partings are
sometimes present. A primary limestone breccia may be as-
sociated with these argillaceous regions. Locally ovoid or
circular features up to 5 millimetres in diametre are found in
1 to 3 centimetre thick horizons and may be oolitic or
pisolitic in origin. These appear silicified and have calcite
cores. Discontinuous layers, up to 1 metre thick, of white to
beige quartzite or recrystallized chert occur in two locali-
ties. This limestone can be traced to the southwest where it
thins and occurs in the footwall of the Pleasant Valley
Thrust, and consists of dark grey, platy argillaceous lime-
stone to recrystallized limestone. The unit does not appear
to extend north of Simlock Creek and could be cut by a late
northeast-trending normal fault.

Dark grey to black phyllites and siltstones of the
Hardscrabble/Harveys Ridge lie above the limestone. Al-
though no exposure was identified structurally below the
limestone, scattered rubble of dark grey to black siltstone
and phyllite, not unlike that of the Harveys Ridge, extends
over an area of 500 metres.

Struik (1988), from trace fossil information, indicated
that the Bralco limestone may be younger than Cambrian,
possibly Siluro-Devonian. This age or stratigraphic position
would create some problems with the argument posed in this
report equating Downey with Keithley stratigraphy. Alter-
natively, the dark grey to black fine siliciclastics on either
side of the limestone may be part of the Harveys Ridge suc-
cession suggesting the Bralco Limestone overlies this unit
and is found in the core of an F2 synclinal fold. The assign-
ment of Downey rocks to the Keithley requires the presence
of Harveys Ridge lithologies above the Keithley succession.
Furthermore, no Bralco limestone exists in the upper part of
the Harveys Ridge succession west of Three Creek. There
are only scattered occurrences of grey to dark grey lime-
stone to the west of here suggesting that, if this stratigraphic
re-interpretation is correct, the limestone has either not been
deposited or has been removed and replaced by coarse
clastics of the transitional Harveys Ridge or Goose Peak.

Another possibility is that the Bralco limestone is actu-
ally in the hanging wall of the Pleasant Valley Thrust and
may be equivalent to the Mural limestone. Initially, Struik
(1981, 1982) equated this carbonate with either the
Cunningham or Mural formations. The associated
lithologies and lack of a thick interbedded shale-limestone

sequence, typical for the base of the Cunningham limestone,
suggest it could be equated with the Mural Formation.

Hardscrabble Mountain/Harveys Ridge
Successions

Dark grey to black phyllite and siltstone overlie the
Bralco limestone along the ridge northwest of Three Creek.
Siltstone contains thin, discontinuous layers of light grey to
white quartz 0.5 to 2 centimetres apart. Minor lithologies in-
clude thin beds of black sandstone and altered mafic meta-
volcanic rocks. Rubble of the same material outcrops below
the limestone over a length of about 500 metres.

These rocks have been assigned to the Hardscrabble
Mountain succession by Struik (1988). Superficially these
rocks are identical to basal Harveys Ridge lithologies and it
is suggested here that these be placed with the Harveys
Ridge succession. The repetition of these rocks around the
Bralco limestone is explained by the presence of an F2 fold.
This is supported by the presence of green-grey to grey
siltstones and phyllites further up the ridge which are identi-
cal to lithologies to the west within rocks presently assigned
to the Downey succession.

To the northwest, near Hardscrabble Mountain, the
Early Permian Sugar limestone sits stratigraphically above
clastics of the Hardscabble Mountain succession (Struik,
1988). Struik (ibid.) suggests that the Sugar limestone sits
uncomfortably above the Hardscrabble, with the latter being
possibly Devono-Mississippian in age and equivalent to the
Black Stuart Group of the Cariboo Terrane. The correlations
suggested in this paper would indicate that the unconformity
at the base of the Sugar limestone would be quite profound,
placing Permian upon Cambrian lithologies.

MAFIC SILLS AND DIKES

Several parts of the map area contain abundant alkaline
to subalkaline mafic intrusions. There are two areas where
these are concentrated: in the region between Keithley and
Rollie creeks and along the ridge containing Mount Barker
and extending northwestward into the vicinity of Simlock
Creek. Many of these are sills or dikes are up to 5 metres in
thickness, although in the Mount Barker area they form
large, mappable bodies several hundred metres in thickness.
These are fine to coarse-grained diorite with between 40 and
60 % pyroxene and/or hornblende with the remaining being
composed of plagioclase feldspar. The larger sill-like bodies
north of Mount Barker may contain up to 5 % biotite and
traces of quartz.

Most of the diorite bodies contain a foliation of varying
intensity, which is parallel to the main foliation within sur-
rounding meta-sediments. Some have an intense, to almost
mylonitic, fabric, whereas others are essentially
undeformed. Diorite between Keithley and Rollie creeks
has similar geochemical characteristics as the Frank Creek
or Mount Badger volcanics4. See section on Geochemistry
below.
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CARIBOO GROUP

Rocks belonging to the Cariboo Group were examined
in a cursory manor along the northeastern edge of the map
area. Lithologies belonging to the Yankee Belle, Yanks
Peak, Midas and Mural formations occur between the con-
fluence of Little and Cariboo rivers and Roundtop Moun-
tain. Yankee Belle rocks consist of interlayered light grey to
greenish grey siltstone and thin interbeds of fine-grained
grey sandstone. Yanks Peak Formation is dominated by
beige to white or light grey, thick to massively bedded, fine
to coarse grained orthoquartzite to impure quartzite.
Orthoquartzite forms sections up to 50 metres thick produc-
ing resistive exposures and forming an excellent marker ho-
rizon. Immediately above the orthoquartzite are several
massive, metres-thick sections of black to dark grey quartz-
ite containing fine to coarse grains of black vitreous quartz,
presumably belonging to the Midas Formation. Strati-
graphically above this are sections of grey to greenish grey
siltstone with horizons of purplish grey sandstone (up to 1
metre thick) or dark grey sandstone and grey slate. Lime-
stone of the Mural Formation was only seen in one locality
and consists of massive looking, light grey to white (mot-
tled) finely recrystallized limestone. Very few bedding sur-
faces were discerned and these were questionable. Locally,
parts of the limestone are orange weathering and slightly
dolomitic.

It is generally very difficult, at the outcrop level, to dis-
tinguish Yankee Belle from Midas rocks (this study and
Struik, 1988). Generally, the Midas Formation forms a fin-
ing upwards sequence whereas the Yankee Belle is a coars-
ening upwards succession and contains limestone in its
lower part. Lacking any fossils, it is also very easy to con-
fuse Cunningham and Mural limestones in outcrop. The
base of the Cunningham consists of a 100 metre thick sec-
tion of interlayered limestone and calcareous phyllite or

slate like that of the underlying Isaac Formation. The transi-
tion from Mural to Midas formations is relatively sharp and
occurs over a few metres (Struik, 1988).

REGIONAL CORRELATIONS

Struik (1986, 1988) correlated parts of the Snowshoe
stratigraphy with sections of the Eagle Bay Assemblage
(Figure 5). Höy and Ferri (1998a) and Ferri (2001a) sug-
gested that the Bralco limestone is equivalent to the Early
Cambrian Tshinakin and equivalent limestones (Badshot,
Mural). Höy and Ferri (1998a) also indicated that the se-
quence may be inverted and that the Downey sits above the
Bralco limestone.

Work this past summer suggests that the Downey is
stratigraphically below the Bralco limestone and may in fact
lie underneath the Harveys Ridge succession. The strati-
graphic sequence proposed for the map area, based on the
revised structural interpretation, is shown in Figure 6. Rocks
of the Downey would be equivalent to the Keithley succes-
sion and rocks of the Hardscrabble Mountain succession
would simply be a repetition of Harveys Ridge rocks.

Parts of this new stratigraphic sequence correlate well
with massive sulphide-bearing Eagle Bay Assemblage
rocks in the Adams Plateau region. The similarity in
lithologies, their relative sequence and similar style of min-
eralized occurrences lends further strength to the newly pro-
posed stratigraphic column for the Cariboo Lake area.

Höy (1999) recently described several Pb-Zn-Cu
volcanogenic massive sulphide occurrences in unit EBG of
the Eagle Bay Assemblage in the Adams Plateau area (Fig-
ure 7). The Mosquito King, Spar, Lucky Coon, Elsie and
King Tut occurrences and their relative position within the
stratigraphic sequence, is shown in Figure 7. If one assumes
Mount Barker volcanics sit below the Keithley quartzite, the
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Figure 5. Generalized stratigraphic correlations of parts of the Snowshoe Group and Eagle Bay Assemblage, from Struik (1986) and Höy
and Ferri (1998).
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general stratigraphic sequence within each area are approxi-
mately correlative. Unit EBG1 would equate with the Mount
Barker volcanics, unit EBG2 with the Keithley quartzite and
the carbonaceous sediments and volcanics of units EBG3 to
EBG6 being equivalent to the Harveys Ridge succession (in-
cluding the Frank Creek volcanics). Chemically, the
volcanics of unit EBG1 display the same signature as those
of the Mount Barker area. The quartzite of unit EBG2 is rela-
tively pure and displays the same thickness variations as the
Keithley quartzite.

In general, the carbonaceous character of units EBG3,
EBG5 and EBG6, together with the volcanic sequence of
unit EBG4, has an overall similarity to that of the Harveys
Ridge succession. Sporadic limestone occurrences are
found in the Harveys Ridge succession, particularly north of
Keithley Creek. Metavolcanics of unit EBG4 are correlated
with the Frank Creek or Badger Peak volcanics, although
they sit below Lucky Coon mineralization. The EBG3 to
EBG6 section is much more calcareous than the sequence in
the Cariboo Lake area and may reflect lateral facies varia-
tions.

One of the other similarities between the two sections is
the relative position of massive sulphide mineralization
(Figure 7). Copper-rich occurrences within unit EBG1 are
similar to Ace and sporadic Cu mineralization within the
Mount Barker volcanics. The mineralogy of Lucky Coon
and related occurrences, as well as the host sequence of
black carbonaceous sediments above a relatively pure
quartzite horizon (EBG2), are analogous to the Frank Creek
and Unlikely showings.

PRELIMINARY GEOCHEMISTRY OF
MAFIC IGNEOUS ROCKS

Although small mafic, post-tectonic plugs and dikes
are found cross-cutting the Snowshoe Group, the bulk of
mafic rocks are pre-tectonic and metavolcanic rocks are
found intercalated within these sediments. Mafic metavol-
canics and intrusive rocks are found within the Harveys
Ridge, Ramos/Keithley and Downey/Keithley successions.
They have been subdivided into the following groups:
Mount Barker volcanics, Mount Barker metadiorite,
Harveys Ridge volcanics, metadiorite between Keithley
and Rollie creeks and sheared metavolcanics? and
metadiorite southwest of Keithley Creek (Figure 8). Select
samples of these rocks were analyzed to better understand
their composition and tectonic setting (Table 1).

Many of the mafic igneous rocks within the map area
have undergone upper greenschist to lower amphibolite
grade metamorphism and have been multiply deformed. As
a consequence, the analyses of these rocks using major ox-
ides is suspect considering the mobility of these elements at
these conditions. Since trace elements are less mobile dur-
ing regional metamorphism, all the diagrams presented in
the next section make use of these chemical components.

Utilizing the Zr/TiO2 versus Nb/Y trace element rock
classification diagram derived by Winchester and Floyd
(1977), all of the mafic volcanic rocks range from alkaline to
subalkaline basalts, although SiO2 values range as high as
basaltic andesites or andesites (Table 1, Figure 8). Dioritic
bodies intruding Snowshoe rocks between Keithley and
Rollie creeks form two clusters with one group having alka-
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Figure 8. (a) Nb/Y versus Zr/TiO2*0.0001of diorite sills and dikes within Snowshoe rocks between Keithley and Rollie creeks. (b)
Nb*2-Zr/4-Y for diorite sills and dikes within Snowshoe rocks between Keithley and Rollie creeks. (c) Nb/Y versus Zr/TiO2*0.0001 for
sheared metavolcanics and diorite southwest of Keithley Creek and Harveys Ridge volcanics. (d) Nb*2-Zr/4-Y for sheared metavolcanics
and diorite southwest of Keithley Creek and Harveys Ridge volcanics. (e) Nb/Y versus Zr/TiO2*0.0001 for diorite and metavolcanics
within the Mount Barker volcanics. (f) Nb*2-Zr/4-Yfor diorite and metavolcanics within the Mount Barker volcanics. AI - within-plate al-
kali basalts; AII - within-plate alkali basalts and within-plate tholeiites; B - E-type MORB (mid-ocean ridge basalt); C - within-plate
tholeiites and volcanic-arc basalts; D - N-type MORB and volcanic-arc basalts. Alk-bas - alkali-basalt; bsn - basinite; com - comendite; nph
- nephelinite; pant - pantellerite; trachyand - trachyandesite.



line, within-plate signatures and the other having
subalkaline compositions and suggesting a MORB setting
(Figure 8). A very similar trend is exhibited for samples
taken from the body of sheared mafic metavolcanic and
dioritic rocks southwest of Keithley Creek (Figure 8).
Harveys Ridge metavolcanics are entirely of alkaline com-
position and have a within-plate signature.

Mount Barker volcanics and metadiorite are part of the
Downey/Keithley succession and plot within the alkaline
and subalkaline fields, respectively (Figure 8). Further-
more, the values of Nb-Y and Zr also show within-plate and
MORB tectonic signatures on the discrimination diagram
proposed by Meschede (1986). It is interesting to note that
several of the metadiorite sample points fall within the vol-
canic arc basalt field (C).

In summary, preliminary geochemistry of mafic igne-
ous rocks within the Snowshoe Group indicate alkaline to
subalkaline compositions and generally suggest an
extensional tectonic setting.

STRUCTURE AND METAMORPHISM

Sedimentary and igneous rocks record at least three
phases of penetrative deformation at the outcrop scale (Fig-
ure 9). The first consists of a layer-parallel fabric defined by
the alignment of phyllosilicates and, in higher strain areas,
the flattening of silicate minerals. The second phase of de-
formation was quite ductile and of such intensity that first
phase foliation and bedding are approximately parallel to
sub-parallel to second phase foliations along second phase
fold limbs. It is only in the core of second phase fold struc-
tures that one can observe the layer parallel first phase folia-
tion being crenulated. The last phase of ductile deformation
is seen as a sub-vertical crenulation cleavage axial planar to
open folds. These crenulations are not ubiquitous through-
out the map area, being more evident in the upper
greenschist to amphibolite grade regions. Locally, espe-
cially near northeast trending fault structures, northeast
trending crenulations are developed across second phase
foliations. The relationship of these to third phase
crenulations is unclear.

No first phase folds or other large-scale structures were
observed outside of the large shear zone at the contact be-
tween the Crooked Amphibolite and Quesnel Lake Gneiss.
This shear zone is believed to be a first phase structure and
resulted from the emplacement of Slide Mountain and
Quesnel rocks overtop of the Snowshoe Group (Rees, 1987;
Struik, 1988). Surprisingly, no large scale folds or faults
have been recognized within Snowshoe stratigraphy that are
unequivocally related to this convergence.

The geological pattern southeast of Cariboo Lake and
in the region between Barker and Ishkloo creeks is domi-
nated by second and third phase fold structures. The area be-
tween Barker and Ishkloo creeks, as with the area mapped
during the 2000 field season, contains southeast to north-
west trending second phase foliations which dip shallowly
or moderately to the north and outline large-scale south-
westerly verging fold structures (Ferri, 2001a, b). These
general attitudes have been modified north of Cariboo Lake

by upright third phase folding producing the large
Lightening Creek Anticlinorium and related structures to
the southwest. Large third phase folds similar to these were
delineated in the region between Frank and Sellers creeks
(Ferri, 2001a, b). There is a profound change in structural
style north and south of Cariboo Lake. To the north of the
lake, third phase structures, like the Lightening Creek
Anticlinorium, are the dominant structures and control the
map pattern. Second phase structures may be present here,
but may have been refolded by these third phase structures.

Near Grain Creek, the Keithley quartzite outcrops on a
ridge in the very southeastern part of the map area. Its disap-
pearance to the south is interpreted to result from a second
phase fold closure. To the northeast, poor exposure and the
lack of a suitable marker within the large expanse of rocks
tentatively assigned to the upper transitional Harveys Ridge
made delineation of structures tentative, at best.

North of Cariboo Lake, the northeast trending axis of
the Lightening Creek Anticlinorium can be traced from the
eastern side of Yanks Peak down to Cariboo Lake. Second
and first phase foliations are also broadly warped to the west
of this structure (Figure 3a) suggesting the presence of simi-
lar structures. One of these is well outlined by the long,
northeastward tongue of Quesnel Lake Gneiss which ex-
tends almost to the mouth of Keithley Creek (Figure 3a, b).
The core of the Lightening Creek Anticlinorium occurs
within the broad expanse of Harveys Ridge lithologies. The
Agnes conglomerate is also repeated on either side of the
axis. The steep dip of first and second foliations on either
side of the axis, particularly to the northeast, further accen-
tuates this large fold.

The stratigraphy on Yanks Peak poses some structural
challenges. This overturned panel of Keithley stratigraphy,
together with rocks tentatively assigned to the Keithley suc-
cession immediately to the southwest and Agnes and
Harveys Ridge stratigraphy in the core of the Lightening
Creek Anticlinorium, suggests the presence of a northeast
verging fold or faulted fold structure which is tentatively
shown in Figure 3b. The orientation of this fold is inconsis-
tent with a third phase structure (i.e. parasitic fold to the
Lightening Creek Anticlinorium) and, if correct, is most
likely related to second phase deformation. Struik (1988)
outlines similar structures in the Wells-Barkerville map
sheet. If this interpretation is accurate, this second phase
vergence reversal or confrontation zone would suggest the
presence of box fold-like geometry similar to the west flank
of the Porcupine Creek Anticlinorium (Likorish, 1993).
Second phase fold structures and the relationship between
second phase foliation and bedding between Yanks Peak
and Keithley Creek, are consistent with a northeast-verging
fold structure inferred in Figure 3b.

Highly deformed meta-volcanic and igneous rocks
along the southwest side of Keithley Creek suggest the pres-
ence of a large ductile shear zone. No kinematic indicators
could be discerned within these deformed rocks and the
vergence of the fault zone is not known. This fault roughly
coincides with the northeasterly directed Keithley Thrust
first delineated by Struik (1983a; 1988). The southward ex-
tension of this fault is not known. It cannot be traced south-
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Figure 9. Equal area plots of structural data collected within the map area. Symbols refer to areas mapped during 2001 field season. These
areas are shown in Figure 2.



eastward towards Cariboo Lake suggesting that it may trace
an arcuate path along the headwaters of Asserlind Creek,
following the general trend of foliation, and then swing
around and up along Rollie Creek.

Higher grade metamorphic rocks were encountered in
two areas: between Barker and Ishkloo creeks and in the
area west of Keithley Creek. The area between Barker and
Ishkloo creeks occurs within the garnet isograd and
staurolite was observed locally. Metamorphic mineral as-
semblages suggest lower amphibolite conditions. South-
west of Keithley Creek garnet-biotite-muscovite schist and
garnet-hornblende and actinolite bearing mafic metavol-
canics occur, indicating upper greenschists to lower amphi-
bolite environments. Outcrop is sporadic in this area and
mapping of metamorphic isograds was not possible. Bio-
tite-bearing schist can be traced up to the Crooked Amphi-
bolite in the southwest, although the few outcrops of the
Late Triassic Black phyllite seen further west are relatively
unmetamorphosed.

Metamorphic rocks southwest of Keithley Creek are
also characterized by the presence of large (up to 3 centi-
metres) idioblastic crystals of andalusite. The orientation of
these crystals appears random or semi-random and this min-
eral suggests low pressure metamorphic conditions.

In general, peak metamorphic conditions, as shown by
the growth of metamorphic index minerals, occurred during
the latter parts of the second phase of deformation. The pres-
ence of muscovite and chlorite along third phase
crenulations indicates that this period of deformation oc-
curred during the waning stages of this metamorphic event.
First phase deformation is believed to have begun in the late
Early Jurassic (approximately 190 to 185 Ma; Rees, 1987).
Metamorphic sphene in parts of the Quesnel Lake Gneiss
suggest that second phase deformation occurred at approxi-
mately 175 Ma (Mortensen et al., 1987). Arguments put
forth by Rees (1987) suggest that there was little or no break
between second and third phase deformation, with the latter
continuing to about 160 Ma. Thus the main ductile elements
present within the map area occurred over a relatively short
time period.

MINERAL OCCURRENCES

One of the main objectives of this mapping project was
to examine the geologic setting of recently discovered mas-
sive sulphide mineralization in the Snowshoe Group. Dur-
ing the course of mapping, a new semi-massive sulphide oc-
currence was discovered within rocks of the Harveys Ridge
succession and is here named the Unlikely showing. This,
together with other indicators of mineralization within this
unit and the more important Frank Creek occurrence, sug-
gests this horizon has above average potential for hosting
additional massive sulphide mineralization. It will also be
argued later in this section that the revised stratigraphic se-
quence for the Snowshoe Group correlates well with Eagle
Bay sections containing significant massive sulphide occur-
rences in the Adams Plateau region (Lucky Coon) and that
this metallogenic horizon or time line extends northward
into the Barkerville area.

In addition to massive sulphide mineralization, there
are numerous other mineral occurrences within the map
area. These include the abundant Ag-Au veins in the region
around Yanks Peak (Holland, 1954), the Cariboo-Hudson
gold mine and associated showings, numerous placer opera-
tions on Keithley, Pine and Harveys creeks and other minor
vein occurrences. Mapping this summer also encountered
several minor Cu-bearing veins and disseminations within
volcanics of the Downey/Keithley succession. The follow-
ing discussion focuses on the Ace and Frank Creek occur-
rences and the reader is directed towards the Minfile data-
base for information on the other showings.

UNLIKELY

Mapping during the 2001 field season led to the discov-
ery of the Unlikely Cu-bearing semi-massive sulphide oc-
currence (Photo 3). It is located along the main road on the
north shore of Cariboo Lake, approximately 2.25 kilometres
southwest of the small community of Keithley Creek. Min-
eralogy, overall characteristics and association with mafic
metavolcanics suggest this may represent stratiform
besshi-style sulphide mineralization similar to that at Frank
Creek, immediately to the southeast.

Host rocks are grey to dark grey or black phyllites and
siltstones of the Harveys Ridge succession. Locally, imme-
diately adjacent to the sulphides, is a “stripped” sequence of
alternating light grey to white and dark grey siltstone from
0.5 to 1 centimetre thick. Green-mica bearing, ankerite al-
tered and silicified? horizons up to several metres thick oc-
cur structurally above the showing. Chemical analyses sug-
gests these are highly altered mafic volcanic sequences
originally of alkaline composition.

The showing is about 1.5 metres wide at its thickest
point and gossanous sediments and sulphide can be traced
for approximately 10 to 15 metres. The strike of the sulphide
horizon is parallel to schistosity or cleavage presumably of
second phase origin. Bedding is tightly folded locally, but is
essentially parallel to the main schistosity. The mineralized
zone is highly siliceous and appears to be silicified Harveys
Ridge lithologies. The southwest part of the mineralized
zone contains the highest concentrations of sulphides, with
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Photo 3. The Unlikely mineral occurrence (outlined by the white
line).
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one 1.5 by 3 metre area containing zones over 50 % sul-
phide, and averaging between 25 and 50 %. Sulphide con-
tent decreases to the northeast and disappears into the
“stripped” Harveys Ridge lithology described above.

Sulphides consist of pyrite, pyrrhotite, arsenopyrite
and chalcopyrite. Cu content varies from 0.05 to 0.3 % and
some of the higher Cu values are associated with anomalous
Au (Table 2). Sulphides commonly appear finely dissemi-
nated and have a dull lustre, although they are locally
recrystallized into coarser masses. Sulphides also form
more concentrated horizons or discontinuous lenses parallel
to the main schistosity.

ACE

The Ace property is located south of the Little River, 35
kilometres northeast of Likely and is easily reached from the
Wells-Barkerville road. A detailed description of the prop-
erty history can be obtained from Höy and Ferri (1998a).
The Little River valley, within which the Ace property oc-
curs, contains extensive glacio-fluvial deposits and as such
the only exposures are limited to the river valley, the ridge
containing Mount Barker and some road cuts. Extensive
trenching within the property was carried out in the
mid-1990s but has either been subsequently back filled
and/or slumped in or flooded. The lithologies exposed in the
trenches were described in Höy and Ferri (1998a) and these
rock types are entirely consistent with other sequences of
the Downey/Keithley succession encountered northwest
and southeast of the Ace property. Sulphide mineralization
is semi-massive within quartzo-feldspathic schist and
phyllite, and consists primarily of pyrite and pyrrhotite with
lesser amounts of chalcopyrite, sphalerite and galena. As
Höy and Ferri (1998a) point out, Cu/Pb and Zn/Pb ratios, to-
gether with the mixed mafic meta-volcanic and sedimentary
sequence suggest a besshi-type setting for this occurrence.

Barker Minerals Ltd. drilled 7 holes on the property
during the 1998 field season (Payne, 1999). The thickest,
composite section of sulphide encountered was approxi-
mately 0.5 metres and was elevated in Au, Ag, Cu and Zn.
Barker Minerals Ltd. suggest that sulphide mineralization
sits above a felsic unit which is from 4 to 82 metres in thick-
ness. This rock outcrops near the main road and Höy and
Ferri (1998a) theorized that it may represent highly de-
formed intrusive rock. This unit was sampled during the
2000 field season for U-Pb geochronology. Recovered zir-
cons had a morphology indicating they were detrital and
subsequent analysis confirms this (Richard Freidman, Per-
sonal Communication, 2001). These results cast doubt on
the felsic volcanic or intrusive origin of this unit.

Mafic volcanics and intrusive rocks associated with the
meta-sedimentary sequence hosting the Ace property can be
traced northwestward across the Cariboo River and to
Harveys Creek. Bornite-bearing quartz veins were observed
within metavolcanic rocks on the south side of Harveys
Creek and are found in metamorphosed rocks in the Pennys
Creek area northwest of the Cariboo-Hudson Mine. Mala-
chite stained metadiorite or metavolcanics were also ob-
served southwest and south of the Ace occurrence, within

the Mount Barker volcanic sequence. Metavolcanic rocks
disappear to the northwest and only a narrow section of
chlorite schist is associated with limestone at Downey Pass,
near Wells. These volcanics can be traced southeastward
(Struik, 1983b) and it is argued that they form part of the
stratigraphic sequence in the Adams Plateau area (Eagle
Bay Assemblage).

MASSIVE SULPHIDE POTENTIAL IN THE
HARVEYS RIDGE SUCCESSION

The presence of the Frank Creek and Unlikely
besshi-style volcanogenic massive sulphide occurrences
within the Harveys Ridge succession clearly shows that
within Snowshoe stratigraphy, this unit has above average
potential for hosting significant syngenetic mineralization.
Mapping along the Snowshoe Plateau also encountered sev-
eral sections of ferricrete incrusted sections of Harveys
Ridge sediments. Sampling of one northeast of Yanks Peak
returned elevated levels of Zn, although the levels of other
elements are relatively low (Table 2). The presence of these
ferricrete deposits indicates that the host rocks either have a
high iron background level or contain zones of high iron
concentration that are being leached by ground waters per-
colating along permeable layers, most likely a fault zone.

The Frank Creek showing is hosted by black to dark
grey carbonaceous shales and siltstones which commonly
lie immediately below the Agnes conglomerate. This is es-
pecially true on the Snowshoe Plateau where fine black
clastics also contain ferricrete deposits. Conglomeratic
rocks of the Agnes occur roughly at the same stratigraphic
level as the Frank Creek volcanics (see Ferri, 2001b) and oc-
cur immediately above the Frank Creek occurrence. These
two rock types suggest increased tectonic activity subse-
quent to the deposition of the fine black clastics. Further-
more, the deposition of alkalic volcanic rocks points to in-
creased heat flow and extensional tectonics during this time.
The presence of massive sulphide mineralization within the
black clastics of the Harveys Ridge succession may also in-
dicate that this horizon was experiencing precursor effects
registered in immediately overlying lithologies. These fine,
carbonaceous, black clastics indicate anoxic conditions
which would have been an ideal environment for the deposi-
tion of sulphides from expelled metal-rich brines. Although
this scenario is analogous to sedimentary exhalative-type
massive sulphide mineralization (SEDEX) found elsewhere
in the Cordillera (i.e. Kechika Trough) the elevated levels of
Cu and pyrrhotite suggests higher temperatures and input
from igneous sources, and is more akin to sedi-
ment-volcanic or besshi-type mineralization.

Correlation southward of the Harveys Ridge succes-
sion with massive sulphide-bearing stratigraphy of the Ea-
gle Bay Assemblage in the Adams Plateau region suggests
that this horizon represents a significant metallogenic pe-
riod within the western part of the Kootenay Terrane. In the
Adams Plateau area similar stratigraphy hosts several sig-
nificant massive sulphide deposits (Lucky Coon, King Tut;
Höy, 1999). These occurrences consist of Pb-Zn deposits
with elevated levels of Cu and Au. Höy (1999) demon-
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strated that thickness and facies changes within local stratig-
raphy reflect the presence of growth faults which may have
been channel ways for metalliferous brines that produced
the deposits. There is not enough stratigraphic control in the
present study area to suggest a similar scenario, although the
nature of the deposits implies that some type of fault system
may have been involved with their formation.

CONCLUSIONS

• A new Cu-rich massive sulphide showing named the Un-
likely was discovered within rocks of the Harveys Ridge
succession.

• The stratigraphic sequence hosting the Frank Creek and
Unlikely occurrences is similar to Eagle Bay stratigraphy
in the vicinity of the Lucky Coon and related showings
within the Adams Plateau.

• Mapping suggests that rocks of the Downey and Ramos
may be equivalent to the Keithley succession and that
Hardscrabble Mountain and Harveys lithologies may
also be time equivalent.
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