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INTRODUCTION

The Takomkane Pro ject is a multiyear bed rock map -
ping pro gram ini ti ated by the BC Geo log i cal Sur vey in
2005. This pro gram will con cen trate on Me so zoic arc vol -
ca nic and plutonic rocks of the Quesnel Terrane in the vi -
cin ity of the Takomkane batholith, which strad dles the
Bonaparte Lake (92P) and Quesnel Lake (93A) map sheets
(Fig. 1). Pre vi ous bed rock maps of the area are based on re -
con nais sance-scale map ping car ried out by the Geo log i cal
Sur vey of Can ada in the 1960s. The pur pose of the
Takomkane Pro ject is to pro vide more de tailed maps and an 
im proved geo log i cal frame work for in ter pret ing min eral
oc cur rences and geo chem i cal anom a lies, and for pre dict ing 
favourable settings for future discoveries.

This pa per pres ents pre lim i nary re sults from the first
year of map ping for the Takomkane Pro ject, which was car -
ried out by the au thors and two as sis tants from mid-June to
the end of Au gust, 2005. The area mapped cov ers about
1000 km2 of gen er ally sub dued to pog ra phy within the Fra -
ser Pla teau and ad ja cent Quesnel High land of south-cen tral 
Brit ish Co lum bia, in clud ing Canim Lake and the west end
of Mahood Lake. Ac cess to Canim Lake is by paved road
that branches east from High way 97 just north of 100 Mile
House. Al ter nate ac cess routes in clude the Camp 2 log ging
road, which orig i nates at Clearwater on High way 5, and the
Drewry Lake road, which branches north ward from High -
way 24 near Sheridan Lake. Net works of sec ond ary log -
ging and For est Ser vice roads that branch from these main
roads pro vide easy access to most parts of the map area.

The Canim Lake map area is con tig u ous with, and par -
tially over laps, an area that was mapped at 1:50 000 scale
by the BC Geo log i cal Sur vey as part of the Bonaparte Pro -
ject in 2000 and 2001 (Schiarizza and Is rael, 2001;
Schiarizza et al., 2002a, b, c). The Takomkane Pro ject will
build on the geo log i cal in ter pre ta tions ad vanced dur ing
that work, and on the ear lier 1:250 000 scale map ping by
Camp bell and Tip per (1971) in the Bonaparte Lake map
area and the 1:125 000 scale map of Camp bell (1978) for
the Quesnel Lake map area. The his tory of geo log i cal work
in the area also in cludes a study of Ce no zoic vol ca nic rocks

by Hickson and Souther (1984) and Hickson (1986), and
nu mer ous de scrip tions of in di vid ual min eral oc cur rences
found in as sess ment re ports on file at of fices of the BC Min -
is try of En ergy, Mines and Petroleum Resources in Victoria 
and Vancouver.

REGIONAL GEOLOGICAL SETTING

The Takomkane pro ject area is within the Quesnel
Terrane, which is char ac ter ized by a Late Tri as sic to Early
Ju ras sic mag matic arc com plex that formed along or near
the west ern North Amer i can con ti nen tal mar gin (Mortimer, 
1987; Struik, 1988a, b; Unterschutz et al., 2002). To the
east, the Quesnel Terrane is faulted against Pro tero zoic and
Pa leo zoic siliciclastic, car bon ate and vol ca nic rocks of the
Kootenay Terrane, and lo cally an in ter ven ing as sem blage
of Mid dle to Late Pa leo zoic oce anic ba salt and chert as -
signed to the Slide Moun tain Terrane (Fig. 1). The
Kootenay Terrane prob a bly rep re sents an out board fa cies
of the an ces tral North Amer i can miogeocline (Schiarizza
and Preto, 1987; Colpron and Price, 1995), whereas the
Slide Moun tain Terrane is in ter preted as the imbricated
rem nants of a Late Pa leo zoic mar ginal ba sin (Schiarizza,
1989; Roback et al., 1994). Late Pa leo zoic through mid-
Me so zoic oce anic rocks of the Cache Creek Terrane oc cur
to the west of the Quesnel Terrane, and are in ter preted as
part of the ac cre tion-subduction com plex that was re spon -
si ble for gen er at ing the Quesnel mag matic arc (Travers,
1978; Struik, 1988a). Youn ger rocks com monly found in
the re gion in clude Cre ta ceous gra nitic stocks and
batholiths, Eocene vol ca nic and sed i men tary rocks, and
flat-lying basalt of both Neogene and Quaternary age
(Fig. 1).

In south ern BC, the early Me so zoic arc of the Quesnel
Terrane is rep re sented mainly by Mid dle to Up per Tri as sic
vol ca nic and sed i men tary rocks of the Nicola Group, to -
gether with abun dant Late Tri as sic to Early Ju ras sic
calcalkaline to al ka line in tru sions (Schau, 1970; Preto,
1977, 1979; Mortimer, 1987; Panteleyev et al., 1996;
Schiarizza et al., 2002a). Much of the Nicola Group com -
prises vol ca nic rocks that be long to a high-po tas sium to
shoshonitic rock se ries, al though lo cally it also in cludes a
west ern belt of mainly low-po tas sium calcalkaline vol ca -
nic rocks (Preto, 1977; Mortimer, 1987; Mon ger, 1989;
Mon ger and McMillan, 1989). The youn ger strati graphic
com po nent of the Quesnel Terrane in cludes lo cally ex -
posed suc ces sions of Lower to Mid dle Ju ras sic sed i men -
tary and less com mon vol ca nic rocks that over lie the Nicola 
Group un con form ably (Travers, 1978; Mon ger and
McMillan, 1989; Panteleyev et al., 1996; Schiarizza et al.,
2002a; Lo gan and Mihalynuk, 2005a). How ever, the east -
ern most part of the Quesnel Terrane in south ern BC is, in
part, rep re sented by an as sem blage of Lower Ju ras sic
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Fig ure 1. Re gional geo log i cal set ting of the Takomkane Pro ject area, show ing the area mapped in 2005, the area
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shoshonitic to calcalkaline arc vol ca nic rocks as signed to
the Rossland Group (Höy and Dunne, 1997). These Lower
Ju ras sic vol ca nic rocks oc cur well east of the axis of Tri as -
sic arc magmatism, but rest above Tri as sic sed i men tary
rocks that are correlated with an eastern sedimentary facies
of the Nicola Group.

In south ern BC, Me so zoic rocks in cluded in the
Quesnel Terrane rest stratigraphically above di verse as -
sem blages of Pa leo zoic rocks, com monly across an an gu lar 
un con formity (Read and Okulitch, 1977). These Pa leo zoic
suc ces sions in clude arc-de rived sed i men tary and vol ca nic
rocks of the Harper Ranch Group (Smith, 1979; Danner and 
Or chard, 2000), Att wood Group (Fyles, 1990; Dostal et al., 
2001) and Mount Rob erts For ma tion (Lit tle, 1982; Roback
and Walker, 1995); meta mor phic rocks of the Spa Creek
and Bob Creek as sem blages (Erdmer et al., 2001, 2002);
oce anic rocks in cluded in the Slide Moun tain Terrane
(Camp bell, 1971; Klepacki and Wheeler, 1985; Rees,
1987); and as sem blages of oce anic rocks far ther to the west
that in clude the Knob Hill Group (Fyles, 1990; Dostal et
al., 2001) and the Old Tom, In de pend ence and Shoe maker
for ma tions (Bostock, 1941; Tempelman-Kluit, 1989).
There is in di rect ev i dence, mainly from prov e nance ar gu -
ments, that some of these un der ly ing Pa leo zoic suc ces sions 
formed above a base ment with North Amer i can af fin i ties
(Roback and Walker, 1995; Ferri, 1997; Erdmer et al.,
2001, 2002). Tec tonic mod els pre sented by Roback and
Walker (1995) and Ferri (1997) sug gest that Pa leo zoic arc
rocks of the Quesnel Terrane formed on a frag ment of con ti -
nen tal crust that rifted away from an ces tral North Amer ica
dur ing back-arc ex ten sion that pro duced the Slide Moun -
tain mar ginal ocean ba sin. Sub se quent col lapse of the Slide
Moun tain ba sin in Perm ian–Tri as sic time may have
brought this frag ment back into prox im ity with the con ti -
nen tal mar gin, and formed a com plex, struc tur ally
imbricated base ment on which the Tri as sic-Ju ras sic arc of
the Quesnel Terrane formed (e.g., Schiarizza, 1989; Ferri,
1997; Dostal et al., 2001).

The struc tural ge ol ogy of the Quesnel Terrane in cludes 
gen er ally poorly un der stood faults that ex erted con trols on
Late Tri as sic vol ca nic-sed i men tary fa cies dis tri bu tions and 
the lo cal iza tion of plutons and as so ci ated min er al iza tion
and al ter ation sys tems (Preto, 1977, 1979; Nel son and
Bellefontaine, 1996; Lo gan and Mihalynuk, 2005b). In
north-cen tral BC, orogen-par al lel sinistral strike-slip faults 
that may be broadly syn chro nous with arc magmatism
(Schiarizza and Tan, 2005) oc cur out board of east-di rected
thrust faults that formed dur ing the lat ter stages of
magmatism and jux ta pose Quesnel Terrane above ad ja cent
miogeoclinal rocks (Nixon et al., 1997). These struc tures
may re flect transpressive de for ma tion dur ing con struc tion
of the Quesnel mag matic arc, per haps re flect ing oblique
sinistral con ver gence be tween the arc sys tem and the
subducting oce anic tract to the west (Struik, 1993). In
south ern BC, late Early Ju ras sic east-di rected thrust faults
and as so ci ated folds are doc u mented within the east ern part 
of Quesnel Terrane, and along the struc tural base of the
terrane where it is jux ta posed above the Slide Moun tain and 
Kootenay ter ranes (Struik, 1986, 1988b; Rees, 1987).
Youn ger struc tures within the south ern Quesnel Terrane in -
clude west to south west-verg ing folds, in part of early Mid -
dle Ju ras sic age, that de form the east-di rected thrust faults
(Ross et al., 1985; Brown et al., 1986; Rees, 1987), and
prom i nent sys tems of Eocene dextral strike-slip and
extensional faults (Ew ing, 1980; Panteleyev et al., 1996;
Schiarizza et al., 2002a).

The Quesnel Terrane is an im por tant met al lo gen ic
prov ince, par tic u larly for por phyry de pos its con tain ing Cu, 
Au and Mo. The world-class High land Val ley Cu-Mo por -
phyry de pos its oc cur in calcalkaline plutonic rocks of the
Late Tri as sic Guichon Creek Batholith (Casselman et al.,
1995), which is hosted in the west ern calcalkaline belt of
the Nicola Group (Fig. 1). The Gi bral tar Cu-Mo mine,
240 km to the north-north west, is as so ci ated with sodic
calcalkaline plutonic rocks of about the same age but oc -
curs in a struc tur ally com plex set ting along the bound ary
be tween Cache Creek and Quesnel ter ranes (Bysouth et al.,
1995; Ash and Reveros, 2001). Some what youn ger, lat est
Tri as sic al ka line plutons de fine a wide belt to the east of
these calcalkaline de pos its, and host im por tant Cu-Au por -
phyry de pos its, in clud ing the Afton mine and as so ci ated
oc cur rences within the Iron Mask batholith near Kamloops, 
and the Mount Polley mine west of Quesnel Lake
(Mortensen et al., 1995; Lo gan and Mihalynuk, 2005a, b).
Cospatial with these lat est Tri as sic al ka line plutons is a belt
of large, Early Ju ras sic calcalkaline plutons that in cludes
the Takomkane and Thuya batholiths in the Bonaparte Lake 
map sheet. Much youn ger calcalkaline plutons of mid-Cre -
ta ceous age cross cut terrane bound aries and host por phyry
Mo de pos its, in clud ing the past-pro duc ing Boss Moun tain
mine (Mac don ald et al., 1995).

LITHOLOGICAL UNITS

The dis tri bu tion of the main lithological units in the
Canim Lake area is shown on Fig ure 2. Fig ure 3 com bines
the Canim Lake map area with the area mapped in 2000 and
2001, dur ing the Bonaparte pro ject, to sum ma rize the au -
thors’ geo log i cal in ter pre ta tion of the Quesnel belt be tween 
the Thuya and Takomkane batholiths. The Canim Lake area 
is un der lain mainly by sed i men tary and vol ca nic rocks as -
signed to the Mid dle to Up per Tri as sic Nicola Group.
Lower Ju ras sic sed i men tary rocks are re stricted to a small
area along the south ern bound ary of the map area. In tru sive
rocks in clude Late Tri as sic to Early Ju ras sic suites that are
part of the Quesnel mag matic arc, as well as youn ger gra -
nitic rocks of mainly Cre ta ceous age. Eocene vol ca nic and
volcaniclastic rocks oc cupy a large area in the south west ern 
part of the map area, and out li ers of Qua ter nary ba salt, re -
lated to the Wells Gray – Clearwater volcanic rocks, occur
in the eastern part of the area.

Nicola Group

The Nicola Group, named for ex po sures on the south
side of Nicola Lake (Dawson, 1879), com prises a di verse
as sem blage of Mid dle and Up per Tri as sic vol ca nic,
volcaniclastic and sed i men tary rocks that crop out over a
broad area in south-cen tral BC. Camp bell and Tip per
(1971) as signed vol ca nic and as so ci ated sed i men tary rocks 
of known or in ferred Late Tri as sic age in the Bonaparte
Lake map sheet to the group, in clud ing a belt of rocks on the 
north ern mar gin of the Thuya batholith, and an other,
smaller belt, on the south east ern mar gin of the Takomkane
batholith. How ever, they in cluded most of the Me so zoic
sed i men tary and vol ca nic rocks be tween the Thuya and
Takomkane batholiths in two Lower to Mid dle Ju ras sic
map units, one of mainly sed i men tary rocks (their unit 15)
and the other dom i nated by vol ca nic rocks (unit 16). A
fourth Me so zoic unit mapped by Camp bell and Tip per in
the north east ern Bonaparte Lake map sheet com prises Tri -
as sic sed i men tary rocks that form a belt on the east ern mar -
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Fig ure 3. Gen er al ized ge ol ogy of the area be tween the Thuya and Takomkane batholiths, based on field work con ducted in
2000, 2001 and 2005.



gin of Quesnel Terrane (their unit 10). This unit was not in -
cluded in the Nicola Group, in part be cause it was sep a rated 
from Nicola ex po sures to the west by an extensive belt of
rocks assigned to their Jurassic map units.

Schiarizza and Is rael (2001) and Schiarizza et al.
(2002a, b, c) re as signed most of Camp bell and Tip per’s
(1971) Ju ras sic rocks in the Nehalliston Pla teau – Bow ers
Lake area to the Tri as sic Nicola Group, based on
lithological sim i lar ity to known Tri as sic rocks and a sin gle
new Late Tri as sic fos sil age. They in ferred that Ju ras sic
sed i men tary rocks were re stricted to a nar row, north west-
trending belt cen tred on the fossiliferous lo cal i ties at
Windy Moun tain (Fig. 3). Schiarizza et al. also in cluded the 
east ern Tri as sic sed i men tary belt (Camp bell and Tip per’s
unit 10) in the Nicola Group, based partly on work to the
north, where cor re la tive rocks are in ter preted as the strati -
graphic base of the Nicola Group (Panteleyev et al., 1996),
or an east ern sedimentary facies of the group (Struik,
1988b).

The sub di vi sion of Me so zoic vol ca nic and sed i men -
tary rocks in the Canim Lake map area fol lows, for the most
part, the in ter pre ta tion of Schiarizza et al. (2002a, b). Most
rocks are as signed to the Mid dle to Up per Tri as sic Nicola
Group, which in cludes two ma jor sub di vi sions: the
Lemieux Creek suc ces sion, com pris ing Mid dle and Up per
Tri as sic sed i men tary rocks in the east ern part of the group;
and the volcaniclastic suc ces sion, a di verse as sem blage of
volcaniclastic and vol ca nic rocks that crop out over a broad
area to the west. The Lemieux Creek suc ces sion is equiv a -
lent to unit 10 of Camp bell and Tip per (1971). The
volcaniclastic suc ces sion in cludes rocks as signed to the
Nicola Group by Camp bell and Tip per, but is dom i nated by
rocks that they con sid ered to be Ju ras sic (their units 15 and
16). The volcaniclastic suc ces sion in cludes two in ter nal
sub units, one dom i nated by coarse pyroxene por phyry
brec cia (brec cia sub unit) and one dom i nated by mafic vol -
ca nic flows (ba salt sub unit). Siltstone and argillite as signed 
to the Me rid ian Lake suc ces sion con sti tute an ad di tional
sub di vi sion of the Nicola Group, re stricted to a small area
near the south ern bound ary of the Canim Lake map area.
These rocks seem to un der lie and interfinger with those of
the volcaniclastic suc ces sion and may, in
part, be cor re la tive with the Lemieux Creek
suc ces sion (Schiarizza et al., 2002a).

LEMIEUX CREEK SUCCESSION

The Lemieux Creek suc ces sion is dom i -
nated by dark grey slate, phyllite and
siltstone that form the east ern most part of
Quesnel Terrane in the Canim Lake map
area. It forms a con tin u ous, north-north -
west-trending belt ex tend ing from the north -
ern mar gin of the Raft batholith to the north -
ern bound ary of the map area. It also crops
out on the south ern mar gin of the batholith,
and from there has been traced 34 km south
to Lit tle Fort, where it ap par ently pinches
out be tween strands of the Rock Is land Lake
and Lemieux Creek fault sys tems (Fig. 3;
Schiarizza and Is rael, 2001). Rocks cor re la -
tive with the Lemieux Creek suc ces sion ex -
tend far to the north of the Canim Lake map
area, and in clude the in for mally named
black phyllite unit of the Quesnel Lake area
(unit 1 of Panteleyev et al., 1996), and the

Slate Creek suc ces sion of the Takla Group in north-cen tral
BC (Ferri and Mel ville, 1994; Nelson and Bellefontaine,
1996).

The Lemieux Creek suc ces sion is well ex posed in a
can yon on lower De cep tion Creek and near the north ern
bound ary of the map area along the east-flow ing trib u tary
to De cep tion Creek that con tains the DL gold – quartz vein
oc cur rence. It is also rep re sented by abun dant ex po sures of
siltstone near the ridge top south of the west end of Mahood
Lake. Else where, it is rep re sented by scat tered small ex po -
sures, typ i cally along log ging roads, and by abun dant fine
rub ble of black slate and phyllite, com monly ac com pa nied
by larger blocks of white vein quartz, which is a char ac ter -
is tic feature of the unit.

The Lemieux Creek suc ces sion in the Canim Lake map 
area con sists mainly of dark grey to black slate and phyllite, 
com monly spot ted with rusty porphyroblasts of sid er ite
and/or py ri te,  and lo cally con tain ing small dark
porphyroblasts of chlorite or chloritoid (Fig. 4). Veins and
lenses of quartz or quartz-car bon ate are a com mon fea ture.
These range from a few milli metres to more than 1 m in
thick ness; most veins are subparallel to the slaty cleav age,
but some cross cut cleav age at a high an gle. Lo cally the
slaty rocks in clude laminae and/or thin to me dium
interbeds of siltstone, slaty siltstone, slaty sand stone, cal -
car e ous sand stone and dark grey slaty to sandy lime stone.
Wes tern most ex po sures of the suc ces sion ad ja cent to the
Aqua Creek ultra mafic-mafic com plex, south of Mahood
Lake, are dom i nated by dark to light grey, thin-bedded to
laminated siltstone.

The Lemieux Creek suc ces sion is not dated within the
Canim Lake map area, but lime stone-bear ing in ter vals to
the north and south have yielded macrofossils and cono -
donts of Mid dle and Late Tri as sic age (Panteleyev et al.,
1996; Schiarizza et al., 2002a). To the east, be yond the lim -
its of the Canim Lake map area, the Lemieux Creek suc ces -
sion is in fault con tact with Pa leo zoic rocks of the Slide
Moun tain and Kootenay ter ranes. To the west, the unit is in
con tact with the Nicola volcaniclastic suc ces sion, across
what is in ter preted as a west-fac ing stratigraphic contact.
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Fig ure 4. Grey slate of the Lemieux Creek suc ces sion, west side of De cep tion Creek
near north ern bound ary of the map area.



MERIDIAN LAKE SUCCESSION

Gen er ally fine-grained sed i men tary
rocks of the Me rid ian Lake suc ces sion form
a belt that ex tends from the north ern mar gin
of the Thuya batholith to the south-cen tral
part of the Canim Lake map area (Fig. 3).
This suc ces sion con sists mainly of thin-bed -
ded siltstone and argillite, but also in cludes
lo cal beds of fine to coarse-grained vol ca nic
sand stone and con glom er ate. In ter vals of
dark grey lime stone oc cur lo cally in more
south erly ex po sures of the suc ces sion, and
have yielded sev eral cono dont col lec tions
of Late Tri as sic (Carnian) age (Schiarizza et
al., 2002a; cono donts iden ti fied M.J. Or -
chard, Geo log i cal Sur vey of Can ada). Ex -
ter nal con tacts are in large part faults, but the 
south ern part of the suc ces sion is lo cally
over lain to the east by vol ca nic rocks of the
Nicola volcaniclastic suc ces sion, and
stratigraphically un der lain to the west by an
as sem blage of chert, vol ca nic sand stone and 
vol ca nic brec cia as signed to the Wavey
Lake suc ces sion (Schiarizza et al., 2002a).

In the south ern part of the Canim Lake
map area, the Me rid ian Lake suc ces sion is rep re sented by
sparse ex po sures of siltstone, argillite and lo cal fine to me -
dium-grained sand stone in the vi cin ity of Donnely Lake.
These fine-grained rocks pass into coarse vol ca nic sand -
stone and lo cal brec cia of the Nicola volcaniclastic suc ces -
sion to the north and east. The na ture of these con tacts is not
well un der stood, al though it ap pears that the Me rid ian Lake 
suc ces sion un der lies and/or interfingers with the coarser
volcaniclastic rocks.

VOLCANICLASTIC SUCCESSION

The volcaniclastic suc ces sion of the Nicola Group is
the most wide spread map unit in the Canim Lake map area.
It forms a wide belt, lo cally more than 25 km across,
bounded by the Lemieux Creek suc ces sion to the east and
the Takomkane batholith and Eocene Skull Hill For ma tion
to the west. It is the north ward ex ten sion of rocks mapped
mainly as the mixed vol ca nic-sed i men tary unit (uTrNsv) of 
the Nicola Group by Schiarizza et al. (2002a–c). How ever,
it also in cludes mappable units of vol ca nic brec cia that
Schiarizza et al. (2002a–c) mapped as two sep a rate units
un der ly ing and over ly ing their mixed vol ca nic-sed i men -
tary unit (their units uTrNv and lJb, re spec tively). These
vol ca nic brec cia units are here as signed to an in ter nal sub -
unit (brec cia sub unit) that prob a bly oc curs at sev eral dif fer -
ent strati graphic levels within the volcaniclastic
succession.

The volcaniclastic suc ces sion con sists mainly of grey
to green, fine to coarse-grained, com monly gritty,
volcanogenic sand stone. Min eral grains of pyroxene, feld -
spar and lo cally hornblende, to gether with lithic frag ments
con tain ing these same min er als, are the dom i nant con stit u -
ents. In places, the sand stone forms well-de fined thin to
thick beds (Fig. 5), but it oc curs else where as mas sive units, 
up to sev eral tens of metres thick, in which bed ding is not
ap par ent. The well-bed ded in ter vals com monly in clude
interbeds of green to grey siltstone or dark grey argillite,
and lo cally dis play graded bed ding, flame struc tures and
rip-up clasts. Lo cally, siltstone and argillite, with lit tle or no 
in ter ca lated sand stone, dom i nate in ter vals up to sev eral

metres thick. Beds of cal car e ous sand stone to sandy lime -
s tone oc cur  within some well-bed ded in  ter vals,
par tic u larly along the west shore of south ern Canim Lake,
and rare thin beds of green chert were noted within a sec tion 
of thin-bed ded sandstone and siltstone northwest of
Howard Lake.

Coarse-grained in ter vals, in clud ing peb bly sand stone,
peb ble con glom er ate and vol ca nic brec cia, are com mon
within the volcaniclastic suc ces sion, and in clude mas sive
units many tens of metres thick, as well as me dium to thick
beds in ter ca lated with vol ca nic sand stone. Con glom er ate
units con tain an gu lar to subrounded clasts of mainly
pyroxene-feld spar-phyric mafic vol ca nic rocks, but also
in clude clasts of siltstone, lime stone and diorite. Vol ca nic
brec cia com prises an gu lar to subangular frag ments of
pyroxene-feld spar por phyry within a ma trix of mainly
pyroxene and feld spar min eral grains. Pyroxene-feld spar
por phyry also oc curs as mas sive to rarely pil lowed units,
ap par ently de rived from flows, sills and dikes, that are
wide spread but not abundant within the volcaniclastic
succession.

The Nicola volcaniclastic suc ces sion is not dated
within the Canim Lake map area, but sim i lar rocks to the
south have yielded Late Tri as sic macrofossils and cono -
donts (Camp bell and Tip per, 1971; Schiarizza et al., 2002a, 
c). The con tact be tween the volcaniclastic suc ces sion and
the ad ja cent Lemieux Creek suc ces sion is not ex posed, but
is thought to be strati graphic on the ba sis of con cor dant
bed ding ori en ta tions and some in ter ca la tion of char ac ter is -
tic rock types in ad ja cent out crops of the re spec tive units.
West-fac ing strati graphic tops in di ca tors in east ern most
ex po sures of the volcaniclastic suc ces sion in di cate that it
over lies the Lemieux Creek suc ces sion. A gradational
strati graphic con tact has also been in ferred by some work -
ers to the north (Rees, 1987; Bloodgood, 1990; Panteleyev
et al., 1996), al though Struik (1988b) showed that the west -
ern vol ca nic belt is in part the same age as the east ern sed i -
men tary belt, and sug gested that they are separated by a
regionally significant thrust fault.
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Fig ure 5. Thin-bed ded sand stone of the Nicola volcaniclastic suc ces sion, north of
Canim Lake.



Brec cia Sub unit

Brec cia con tain ing frag ments of
pyroxene-phyric ba salt is fairly com mon
through out the Nicola volcaniclastic suc ces -
sion and, in three sep a rate ar eas, forms thick
ac cu mu la tions of mappable thick ness and
strike-ex tent that are as signed to the brec cia
sub unit (Fig. 2). These three brec cia units
oc cur in dif fer ent fault pan els, so their strati -
graphic re la tion ships to one an other are un -
known. How ever, the brec cia unit in the
east ern part of the area is near the base of the
volcaniclastic suc ces sion, whereas the one
west of Canimred Creek is ap par ently near
the top. It is sus pected, there fore, that they
rep re sent rel a tively prox i mal ac cu mu la tions 
of coarse vol ca nic ma te rial at two or three
spa tially and stratigraphically distinct sites
within the volcaniclastic succession.

Vol ca nic brec cia of the brec cia sub unit
is me dium to dark green or grey-green, and
com monly forms rel a tively re sis tant,
blocky, green-brown to rusty brown weath -
ered ex po sures. Frag ments are typ i cally an -
gu lar to subangular, and com monly range
from a few centi metres to 10 cm in di am e ter (Fig. 6), al -
though much larger frag ments oc cur lo cally. In most ex po -
sures, the frag ments are ex clu sively or dom i nantly
pyroxene and pyroxene-feld spar-phyric ba salt, but show
con sid er able tex tural vari a tion based on size, abun dance
and feld spar ver sus pyroxene pro por tions in the phenocryst 
pop u la tion, as well as de gree of vesiculation and pres ence
or ab sence of amygdules. The ma trix is dom i nated by
pyroxene and feld spar grains, and the compositional sim i -
lar ity be tween clasts and ma trix in many ex po sures ob -
scures the fragmental tex ture. Lo cally, the clast pop u la tion
also in cludes hornblende (±feld spar±pyroxene) por phyry,
diorite, aphyric ba salt, pyroxenite, hornblendite, lam i nated
siltstone and argillite. In some ex po sures east of the Boss
Creek unit of the Takomkane batholith, the brec cia frag -
ments are mainly hornblendite, hornblende pyroxenite,
gab bro and diorite, and the ma trix is dom i -
nated by hornblende crys tals. This brec cia
was de rived from ero sion of an ultra mafic-
mafic plutonic complex similar to the Iron
Lake complex, which crops out just 8 km to
the west.

The gen er ally mas sive brec cia of the
brec cia sub unit lo cally in cludes in ter ca la -
tions of thin to thick-bed ded pyroxene-rich
sand stone and peb ble to cob ble con glom er -
ate. The con glom er ate re sem bles the brec cia 
in com po si tion, but con tains a higher pro -
por tion of subrounded clasts and tends to be
weakly strat i fied and/or in clude sub stan tial
interbeds of vol ca nic sand stone. Mas sive
pyroxene-feld spar por phyry, prob a bly de -
rived from sills, dikes and flows, is fairly
wide spread in the brec cia sub unit, and pil -
lowed ba salt was noted lo cally within the
north west ern and south-cen tral belts
(Fig. 7). Lime stone oc curs within the north -
west ern belt in a small area north of
Hawkins Lake.

Ba salt Sub unit

A sin gle mappable unit dom i nated by mafic flow rocks
is as signed to the ba salt sub unit of the Nicola volcaniclastic
suc ces sion. This unit is rep re sented mainly by scat tered
small ex po sures of me dium to dark green pyroxene-feld -
spar-phyric ba salt that ex tend from Howard Lake north-
north east ward to Canim Lake. These rocks are in truded by
dioritic rocks of the Howard Lake stock, are over lain by
Eocene vol ca nic rocks and are jux ta posed against sand -
stone typ i cal of the volcaniclastic suc ces sion across the
Howard Lake fault. The same belt of rocks may be rep re -
sented by a few iso lated ex po sures of sil ica-py rite-al tered
ba salt 5 km to the east, along and near the south shore of
Canim Lake.
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Fig ure 6. Vol ca nic brec cia con tain ing pyroxene-phyric ba salt frag ments, brec cia
sub unit, east of Hotfish Lake.

Fig ure 7. Pil lowed ba salt, brec cia sub unit, north east of Hawkins Lake.



Lower Jurassic Sedimentary Rocks

A suc ces sion of Lower Ju ras sic sed i men tary rocks is
well ex posed at Windy Moun tain, 8 km south of the Canim
Lake map area, where it in cludes a thick sec tion of
polymictic con glom er ate, and over ly ing thin-bed ded sand -
stone and siltstone that lo cally con tain Early Ju ras sic
ammonites (Camp bell and Tip per, 1971; Schiarizza et al.,
2002a, b). The most dis tinc tive part of this suc ces sion is the
con glom er ate, which com monly in cludes clasts of gra nitic
rock. Schiarizza et al. (2002a, b) mapped Lower Ju ras sic
sed i men tary rocks in sev eral fault pan els ex tend ing south -
east and north-north west from Windy Moun tain, based on
lithological cor re la tion with the fossiliferous sec tion
(Fig. 3). They pro jected the wes tern most panel of Ju ras sic
rocks north ward to within 6 km of Canim Lake, based on
re con nais sance-scale map ping. More de tailed work dur ing
the 2005 field sea son sug gests that the rocks in the north ern
part of this belt are ac tu ally part of the Up per Tri as sic
Nicola Group. The north ern most ex po sures that are con fi -
dently in cluded in the Ju ras sic suc ces sion, based on the oc -
cur rence of granitoid-bear ing con glom er ate, are on the
south side of Lorin Lake, near the south ern bound ary of the
Canim Lake map area. These Lower Ju ras sic rocks are in -
ferred to pinch out to the north, be tween the underlying
Nicola Group to the east and a northerly-striking fault to the 
west (Fig. 2).

Intrusive Rocks

IRON LAKE ULTRAMAFIC-MAFIC
COMPLEX

The Iron Lake com plex com prises ultra mafic and
mafic plutonic rocks that crop out in the north west ern part
of the Canim Lake map area. The com plex is more than
13 km long and up to 6 km wide. It in trudes the Nicola
volcaniclastic suc ces sion, mainly the brec cia sub unit,
along its east ern, south ern and south west ern mar gins, but is 
in con tact with the Boss Creek and School house Lake units
of the Takomkane batholith to the north and north west. The
Iron Lake com plex was not mapped by Camp bell and Tip -
per (1971), who in cluded part of it in the
Takomkane batholith and part in the Nicola
Group. The ultra mafic rocks of the com plex
con tain abun dant mag ne tite, and cor re spond 
to a very strong pos i tive anom aly on
regional aeromagnetic maps.

At the scale of Fig ure 2, the Iron Lake
com plex is sub di vided into an ultra mafic
unit and a mafic unit. The ultra mafic unit
con sists mainly of dark green, me dium to
coarse-grained, com monly bi o ti te or
phlogopite-bear ing clinopyroxenite and
hornblende clinopyroxenite. Ol iv ine
clinopyroxenite and wehrlite, lo cally dis -
play ing cu mu late tex tures, oc cur in the cen -
tral part of the unit (Buskas, 1989; Mor ton,
2001). Dark grey to black, coarse-grained
hornblendite is the pre dom i nant phase in
some ex po sures of the ultra mafic unit, and
else where oc curs as centi metre-scale
patches  or  dikes  within pyroxeni te .
Plagioclase-bear ing hornblendite and
pyroxenite are also pres ent, and lo cally
grade into melanocratic gab bro. At one lo -

cal ity, near the north west cor ner of the ultra mafic unit,
hornblende pyroxenite, hornblende-feld spar pyroxenite,
gab bro and diorite oc cur as par al lel sheets de fined partly by 
modal lay er ing and partly by dikes. Coarse-grained to peg -
ma titic, leucocratic hornblende-pyroxene gab bro is fairly
com mon as ir reg u lar dikes and pods within the ultra mafic
rocks, and lo cally forms the ma trix to in tru sion brec cia con -
tain ing frag ments of ultra mafic rock and mafic gab bro
(Fig. 8). Dikes of me dium to fine-grained diorite and
monzodiorite are also present but less common.

Mafic in tru sive rocks pre dom i nate in a mappable unit
that bounds the ultra mafic unit to the south and south east
(Fig. 2). The mafic unit con sists mainly of me dium to
coarse-gra ined  hornblende-pyroxene  gab  bro  to
monzogabbro, and me dium to fine-grained hornblende
diorite and microdiorite. Dioritic rocks north east of Roger
Lake are com monly cut by a west-north west-dip ping fo li a -
tion, and lo cally grade to am phi bo lite. Monzogabbro in the
south ern part of the unit lo cally in cludes centi metre-scale
veins and patches of peg ma tit ic monzogabbro to
monzonite, and lo cally dis plays vague con cen tric zones de -
fined by modal vari a tions in the feld spar ver sus mafic con -
tent. Dikes of hornblende-feld spar por phyry, monzonite
and feld spar por phyry oc cur lo cally, and one ex po sure
along the south west ern mar gin of the mafic unit com prises
sheeted dikes of diabase, microgabbro and feldspar-
hornblende clinopyroxenite.

The Iron Lake com plex is not dated, but sam ples of
diorite and hornblende gab bro col lected dur ing the 2005
field sea son have been sub mit ted for U-Pb dat ing of zir cons 
and Ar/Ar dat ing of hornblende, re spec tively.

AQUA CREEK ULTRAMAFIC-MAFIC
COMPLEX

The Aqua Creek com plex com prises ultra mafic and
mafic plutonic rocks that crop out on the north side of the
Raft batholith, south of the west ern end of Mahood Lake.
These rocks in trude the Lemieux Creek suc ces sion of the
Nicola Group, and are them selves cut by the main
monzogranite to granodiorite phase of the Raft batholith.
The Aqua Creek com plex was not mapped by Camp bell
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Fig ure 8. In tru sion brec cia, Iron Lake ultra mafic-mafic com plex, east of Iron Lake.



and Tip per (1971), who in cluded it in their unit 16, which
con sists of mafic vol ca nic and volcaniclastic rocks. They
did note, how ever, that the rocks in this area con tain a very
high pro por tion of augite and re sem ble pyroxenite, and that 
they might be shal low in tru sions. As with the Iron Lake
com plex, the ultra mafic rocks of the Aqua Creek com plex
are rich in mag ne tite and gen er ate a very strong pos i tive
anomaly on aeromagnetic maps.

The Aqua Creek com plex is lithologically very sim i lar
to the Iron Lake com plex, ex cept that ol iv ine-bear ing rocks
are not pres ent. Ultra mafic rocks dom i nate an ap par ently
oval-shaped unit that forms the north east ern part of the
com plex; the north ern limit of these rocks is not ex posed,
but is in ferred from the re gional aero mag net ic map. This
ultra mafic unit con sists mainly of clinopyroxenite,
hornblende clinopyroxenite, hornblendite, mafic gab bro
and peg ma titic gab bro (Fig. 9). Most phases con tain mag -
ne tite and ei ther bi o tite or phlogopite as im por tant ac ces -
sory min er als. Mafic plutonic rocks, dom i nated by me dium 
to coarse-grained hornblende-pyroxene gab bro and me -
dium-grained hornblende diorite, form a mappable unit to
the south and south west of the ultra mafic rocks. These
rocks are lo cally con verted to am phi bo lite along their con -
tact with the Raft batholith. The north west ern bound ary of
the mafic unit is a com plex zone of mafic plutonic rocks
con tain ing rafts of hornfelsed siltstone, pass ing north ward
into siltstone-dom i nated exposures containing dikes of
gabbro and diorite.

Sam ples of peg ma titic gab bro and diorite from the
Aqua Creek com plex have been sub mit ted for Ar/Ar dat ing
of hornblende and U-Pb dat ing of zir cons, re spec tively.

SMALL DIORITIC STOCKS

The Nicola volcaniclastic suc ces sion on the north side
of Canim Lake is cut by an ir reg u lar stock and/or dike
swarm of hornblende diorite south-south east of Christ mas
Lake (Thomp son, 1987), and by a roughly cir cu lar stock of
sim i lar com po si tion 2 km to the east (Smith, 1976). To the
south, at Howard Lake, poorly ex posed diorite, monzonite,
syenite and as so ci ated in tru sion brec cia form a min er al ized
in tru sive body that cuts the ba salt sub unit of
the Nicola Group. This in tru sion is trun cated 
by the Howard Lake fault to the west, and is
par tially over lapped by Eocene vol ca nic
rocks to the south and south east. Ten kilo -
metres east of Howard Lake, a north west-
trending stock of hornblende-pyroxene gab -
bro cuts pyroxene por phyry brec cia and
con glom er ate of the vol ca nic brec cia sub -
unit. All of these stocks, to gether with nu -
mer ous smaller in tru sive bod ies of sim i lar
com po si tion, are in ter preted as part of the
Quesnel mag matic arc and inferred to be
Late Triassic and/or Early Jurassic in age.

TAKOMKANE BATHOLITH

The Takomkane batholith is a large,
roughly equidimensional body of gra nitic
rock that mea sures more than 40 km across
(Fig. 1). The south east ern part of the
batholith crops out within the Canim Lake
map area, where it has been sub di vided into
two units. The most ex ten sive unit con sists
of granodiorite to monzogranite as signed to
the School house Lake unit. A lithologically

dis tinct suite dom i nated by quartz monzodiorite is well ex -
posed on ei ther side of Boss Creek, and is re ferred to as the
Boss Creek unit. Cross cut ting re la tion ships were not ob -
served, but the au thors sus pect that the Boss Creek unit is
some what older. Both units cut the brec cia sub unit of the
Nicola volcaniclastic suc ces sion, as well as the Iron Lake
ultra mafic-mafic com plex. The School house Lake unit is
faulted against Eocene volcaniclastic rocks of the Skull Hill 
Formation west of Canim Lake.

The School house Lake unit con sists mainly of light
grey to pink ish grey,  coarse to  me dium-grained
hornblende-bi o tite granodiorite, lo cally grad ing to
monzogranite in the vi cin ity of Lang Lake, or to tonalite
along the unit’s east ern con tact near Hawkins Lake. Tex -
tures vary from equigranular in granodiorite and tonalite, to 
K-feld spar por phy ritic in monzogranite and some
granodiorite. Mafic min er als typ i cally form 10–20% of the
rock, with hornblende com monly pre dom i nat ing over bi o -
tite. Weak, steeply dip ping, mar gin-par al lel foliations were
lo cally ob served in tonalite and granodiorite near the east -
ern con tact of the batholith, but most rocks are iso tro pic.
The School house Lake unit is as signed an Early Ju ras sic
age on the ba sis of a 193.5 ±0.6 Ma U-Pb zir con date re -
ported by Whiteaker et al. (1998). The zir cons were sep a -
rated from a sam ple of granodiorite col lected at Ruth Lake,
just 2 km west of the Canim Lake map area. Sim i lar
granodiorite forms a ma jor com po nent of the Thuya
batholith to the south, and has yielded an al most iden ti cal
U-Pb zir con date of 192.7 ±0.9 Ma (Schiarizza et al.,
2002a, c).

The Boss Creek unit com prises me dium to coarse-
grained, equigranular,  bi  o t ite-hornblende quartz
monzodiori te ,  lo  cally grad ing to quartz  diori te ,
granodiorite, tonalite or diorite. Mafic min er als com monly
make up 15–25% of the rock, and bi o tite is gen er ally more
abun dant than hornblende. Most rocks are iso tro pic, but
weak south-south east-dip ping foliations were lo cally ob -
served in the east ern part of the unit, and nar row north-
north west to north-north east-strik ing mylonitic shear
zones were ob served in some ex po sures di rectly west of
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Fig ure 9. Peg ma titic hornblende gab bro of the Aqua Creek ultra mafic-mafic com -
plex, south of Mahood Lake.



Boss Creek. The Boss Creek unit is un dated, but a sam ple
col lected dur ing the 2005 field sea son has been sub mit ted
for U-Pb dat ing of zir cons. Sim i lar rocks make up much of
the north ern part of the Thuya batholith, and have yielded a
U-Pb zir con up per in ter cept date of 201.3 ±2.3 Ma, which
is in ter preted as a max i mum crys tal li za tion age (R.
Friedman, pers. comm., 2002).

SOUTH CANIM STOCK

The South Canim stock cuts vol ca nic sand stone and re -
lated rocks of the Nicola volcaniclastic suc ces sion along
the south ern part of Canim Lake. It con sists mainly of light
green ish grey to pink ish grey, me dium to coarse-grained,
hornblende-bi o tite monzonite, lo cally grad ing to quartz
monzonite, monzodiorite and diorite. Tex tures are typ i -
cally iso tro pic and equigranular, al though K-feld spar crys -
tals lo cally tend to be slightly larger than other min eral
grains. The stock is best ex posed as a se ries of bluffs on the
east side of Canim Lake, but is also rep re sented by ex po -
sures of monzonite to diorite on two is lands in the east ern
part of the lake. A sin gle ex po sure along the Canim-
Hendrix road, com pris ing a com plex mix ture of syenite to
monzoni te ,  d ior i te  and microdior ite ,  wi th  lo  cal
hornblendite xe no liths and leucodiorite dikes, in di cates
that the north west ern tip of the stock extends to the west
side of the lake.

The South Canim stock was mapped as Cre ta ceous by
Camp bell and Tip per (1971). How ever, its rel a tively
alkalic com po si tion sug gests that it is more likely part of the 
Quesnel Terrane mag matic suite, and Late Tri as sic or Early
Ju ras sic in age. A sam ple of quartz monzonite that was col -
lected dur ing the 2005 field sea son has been sub mit ted for
U-Pb dating of zircons.

RAFT BATHOLITH

The Raft batholith is an elon gate gra nitic pluton that
ex tends for about 70 km in a west-north west di rec tion, and
cuts across the bound aries be tween the Kootenay, Slide
Moun tain and Quesnel ter ranes (Fig. 1). The Canim Lake
map area in cludes the west ern end of the batholith, which
cross cuts sev eral mappable units of the Nicola Group and
also trun cates the Aqua Creek ultra mafic-mafic com plex.
The batholith con sists mainly of gran ite and granodiorite of 
mid-Cre ta ceous age, but a sep a rate unit of mainly quartz
monzodiorite makes up its western end.

Most of the Raft batholith within the Canim Lake map
area con sists of light grey, me dium to coarse-grained bi o -
tite-hornblende granodiorite to monzogranite. Tex tures
vary from equigranular to por phy ritic, the lat ter char ac ter -
ized by pink orthoclase crys tals up to 1.5 cm in size. Mafic
min er als typ i cally make up 10–20% of the rock, with bi o -
tite pre dom i nat ing over hornblende. At one lo cal ity near
the north ern mar gin of the batholith, how ever, modal lay er -
ing on a scale of 10–30 cm is de fined mainly by vari a tions
in the mafic min eral con tent, which ranges from 5–40%.

The lithologically dis tinct, west ern end of the Raft
batholith con sists mainly of me dium to fine-grained,
equigranular hornblende-bi o tite quartz monzodiorite, lo -
cally grad ing to quartz diorite, diorite or granodiorite.
Cross cut ting re la tion ships be tween these rocks and the
main granodiorite to monzogranite unit to the east were not
ob served. Both mappable units are cut by un com mon aplite
dikes.

Pre vi ous map ping to the east-south east in di cates that
bi o tite-hornblende granodiorite to monzogranite, as found

in the Canim Lake map area, is the pre dom i nant rock type
within the south ern part of the Raft batholith as far east as
the Clearwater River (Schiarizza et al., 2002a). A sam ple
col lected about 10 km east of the Canim Lake area in 2001
was sub mit ted to Rich ard Fried man at the Uni ver sity of
Brit ish Co lum bia for U-Pb dat ing of zir cons, and yielded a
con cordia date of 105.5 ±0.5 Ma (Schiarizza et al., 2002b).
This late Early Cre ta ceous date is in ter preted as the crys tal -
li za tion age of the main part of the Raft batholith. How ever,
Calderwood et al. (1990) ob tained an up per in ter cept U-Pb
zir con date of 168 +14/–12 Ma from a granodiorite sam ple
col lected from the west side of the Clearwater River, about
8 km north of Clearwater. They in ter preted this Mid dle Ju -
ras sic date as a mag matic age, al though the same sam ple
yielded a bi o tite K-Ar date of 138 ±6 Ma and a Rb-Sr
whole-rock min eral sep a rates isochron date of 104.3
±3.3 Ma (Jung, 1986).

The re la tion ship be tween the granodiorite sam ple
dated by Calderwood et al. (1990) and the gra nitic rocks
here as signed a mid-Cre ta ceous age is not known. Al -
though there is large an a lyt i cal un cer tainty in the Ju ras sic
date, sim i lar ages have been ob tained from sev eral Ju ras sic
plutons as so ci ated with the ar cu ate belt of mid-Cre ta ceous
gran ite that ex tends from the Raft batholith south east ward
to the In ter na tional Bound ary (Lo gan, 2002). The clos est
such oc cur rence is about 50 km south east of Clearwater,
where quartz monzodiorite of the Hon ey moon stock, on the 
south ern mar gin of the mid-Cre ta ceous Baldy batholith,
has yielded a Mid dle Ju ras sic U-Pb ti tan ite date of 161
±7.8 Ma (Lo gan, 2001). There fore, it is pos si ble that the
pre dom i nantly mid-Cre ta ceous Raft batholith en com -
passes some older, Mid dle Ju ras sic phases. In light of this
pos si ble het er o ge ne ity, a sam ple of quartz monzodiorite
from the west ern unit of the Raft batholith was col lected
during the 2005 field season and submitted for U-Pb dating
of zircons.

HENDRIX STOCK

A g r a  n i t i c  p lu t o n  th a t  in  t r u d es  t h e  N i co l a
volcaniclastic suc ces sion at the north end of the map area,
east of Hendrix Creek, is in for mally re ferred to as the
Hendrix stock. The stock has an el lip ti cal shape in plan
view, with a north west-trending ma jor axis about 9 km
long, al though the north ern most por tion lies be yond the
limit of the pres ent map ping. The west ern mar gin of the
stock is ob scured by Qua ter nary drift along Hendrix Creek;
con se quently, its re la tion ship to the fault that is in ferred to
follow the creek is unknown.

The Hendrix stock con sists mainly of light grey, me -
dium to coarse-grained, equigranular bi o tite-hornblende
monzogranite to granodiorite. Mafic min er als typ i cally
make up 10–20% of the rock, with bi o tite gen er ally pre -
dom i nat ing over hornblende. Tonalite that was ob served
along the south ern mar gin of the stock, how ever, has
hornblende as the dom i nant mafic phase. The stock was as -
signed a Cre ta ceous age by Camp bell and Tip per (1971).
This in ter pre ta tion is rea son able, as it is lithologically sim i -
lar to Cre ta ceous rocks of the Raft batholith, but will be
tested by U-Pb dat ing of zir cons from a sam ple col lected
dur ing the 2005 field sea son. The north ern mar gin of the
stock, which the au thors an tic i pate map ping in 2006, is spa -
tially as so ci ated with a zone of skarn-like min eral show ings 
in the ad ja cent country rock (Dave Ridley, pers. comm.,
2005).
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Eocene (?) Sedimentary Rocks West of
Canimred Creek

Thin-bed ded sed i men tary rocks, rep re sented by sparse 
ex po sures west of Canimred Creek in the south east ern part
of the map area, were first rec og nized by Schiarizza et al.
(2002a), and ten ta tively cor re lated with an as sem blage of
Eocene lac us trine sed i men tary rocks that crops out in the
val ley of the Horse fly River, about 60 km to the north-
north west (Wil son, 1977; unit 10 of Panteleyev et al.,
1996). The rocks west of Canimred Creek com prise lam i -
nated to thin-bed ded siltstone and mudstone, in pale shades
of pur ple, grey and green. They dip east ward at mod er ate
an gles and are in ferred to un con form ably over lie Tri as sic
volcaniclastic rocks of the Nicola Group, which crop out to
the west. Re la tion ships to the east are masked by a wide belt 
of un con sol i dated Qua ter nary de pos its, but it is sus pected
that the thin-bed ded sed i men tary rocks dip into, and are
bounded by, a north-north west-strik ing fault (Rock Is land
Lake fault) that fol lows the val ley of Canimred Creek
(Schiarizza et al., 2002a).

Eocene Volcanic and Volcaniclastic Rocks
(Skull Hill Formation)

Camp bell and Tip per (1971) as signed Eocene vol ca nic 
rocks in the Bonaparte Lake map sheet to the Skull Hill For -
ma tion of the Kamloops Group. The Skull Hill For ma tion is 
well rep re sented in the south west ern part of the Canim
Lake map area, where it forms a horse shoe-shaped belt,
more than 20 km wide, that wraps around the south end of
Canim Lake. These rocks form the north end of a con tin u -
ous belt of Eocene ex po sures that ex tends 70 km south to
Bonaparte Lake (Fig. 1). The Eocene rocks in the Canim
Lake area typ i cally flat ly ing and mark edly less al tered and
de formed than the Me so zoic rocks. They rest un con form -
ably above the Nicola Group and re lated in tru sions, but are
lo cally sep a rated from the older rocks by north or north-
north east-strik ing faults. Two out li ers of the Skull Hill For -
ma tion rest above the Nicola volcaniclastic suc ces sion on
hill tops east of southern Canim Lake (Fig. 2).

The Skull Hill For ma tion in the Canim Lake map area
con sists mainly of grey to brown, red to brown-weath ered,
pyroxene-feld spar-phyric ba salt or an de site, and re lated
flow brec cia. Hornblende-feld spar-phyric an de site oc curs
lo cally, and pink dacite con tain ing an gu lar frag ments of
sed i men tary and vol ca nic rock was ob served at one lo cal ity 
in the north east cor ner of the main ex po sure belt. The mafic
vol ca nic rocks are com monly ve sic u lar, and ves i cles are
par tially filled with chal ce dony, calcite or zeolite minerals.

Sed i men tary in ter vals, dom i nated by polymictic peb -
ble to cob ble con glom er ate, oc cur as lo cal interbeds within
the vol ca nic rocks, and form two mappable sub di vi sions
south of Hawkins Lake. The con glom er ate typ i cally con -
sists of an gu lar to subrounded clasts within a some what fri -
a ble, yel low-brown sandy ma trix. It is mas sive to weakly
strat i fied, but lo cally dis plays well-de fined me dium to
thick beds with interbeds of lithic wacke. Clast pop u la tions
are dom i nated by ba saltic to andesitic vol ca nic frag ments
de rived from the Skull Hill For ma tion, but also in clude fel -
sic vol ca nic rocks that are also sus pected to be Eocene.
Green chlorite-epidote-al tered clasts of vol ca nic and
volcaniclastic rock, prob a bly de rived from the Nicola
Group, were ob served in only one exposure, 1 km south of
the east end of Hawkins Lake.

Quaternary Volcanic Rocks

Flat-ly ing ba salt flows crop out in sev eral val leys in the 
east ern part of the Canim Lake map area (Fig. 2). Camp bell
and Tip per (1971) as signed these rocks to the Mio cene–
Plio cene Chil cotin ba salt, which cov ers much of the In te -
rior Pla teau to the west (Mathews, 1989). How ever, more
de tailed study by Hickson and Souther (1984) and Hickson
(1986) in di cated that they are out li ers of the youn ger
Clearwater – Wells Gray vol ca nic field, which is a prom i -
nent fea ture of Wells Gray Park to the east. The Clearwater
– Wells Gray vol ca nic rocks are, like the Chil cotin ba salt,
mainly al kali ol iv ine ba salt, but are al most en tirely
Pleistocene and Holocene in age.

Ac tual ex po sures of Qua ter nary vol ca nic rocks are re -
stricted to stream cuts along the Canim River and Hendrix
and De cep tion creeks. Their dis tri bu tion on Fig ure 2 is
based on ex trap o lat ing these ex po sures to ad ja cent ar eas of
flat, pla teau-like to pog ra phy, where the ba salt is in ferred to
un der lie a thin ve neer of al lu vium and/or gla cial de pos its;
lo cally their ex tent can also be in ferred from pos i tive anom -
a lies on re gional aero mag net ic maps. The most ex ten sive
ex po sures are along the Canim River be low the out let of
Canim Lake, in clud ing Canim and Mahood falls. These
flows are in ferred to ex tend east ward to De cep tion Creek,
where small ex po sures oc cur on the west side of De cep tion
Falls. An iso lated out lier far ther up stream, be low the con -
flu ence of Span ish Creek, is rep re sented by one small ex po -
sure in the creek bed, but its ex tent is shown by a well-de -
fined aero mag net ic anom aly. This out lier may have once
been con tin u ous with the ex ten sive flows ex posed along
Span ish Creek, 7 km to the east. Good ex po sures also oc cur
along Hendrix Creek at and down stream from Hendrix
Falls, where about 20 m of ba salt rep re sents an out lier of re -
stricted ae rial ex tent. Qua ter nary ba salt in ferred to un der lie
the south east cor ner of the map area forms the west end of a
broad vol ca nic pla teau that ex tends west ward from Mann
Creek (Schiarizza et al., 2002a, b).

The Qua ter nary vol ca nic rocks ex posed in the Canim
Lake area con sist mainly of dark grey ve sic u lar ba salt that
com monly con tains small ol iv ine pheno crysts. The ba salt
oc curs as mul ti ple, thin, co lum nar-jointed subaerial flows,
with an ag gre gate thick ness of sev eral tens of metres in the
thick est sec tions ex posed along the Canim River. The basal
con tact was ob served at one lo cal ity, on the east side of De -
cep tion Falls, where the ba salt is sep a rated from the un der -
ly ing Lemieux Creek suc ces sion by a thin ve neer of un con -
sol i dated till, confirming its Pleistocene or younger age.

STRUCTURE

Mesoscopic Structure

Mesoscopic struc tures ob served in the Lemieux Creek
suc ces sion in clude a well-de vel oped slaty to phyllitic
cleav age that is ax ial pla nar to folds of bed ding, and a
crenulation cleav age, with as so ci ated crenulation lineation
and mesoscopic folds, that de forms the slaty cleav age. The
crenulation cleav age strikes north-north west to north, and
dips steeply to the east or west. As so ci ated folds and
crenulations plunge at mod er ate an gles to the north or
north west. Slaty cleav age and bed ding are more vari able in
ori en ta tion, but com monly dip at mod er ate an gles to the
south west or north east. Folds as so ci ated with for ma tion of
the slaty cleav age were ob served only rarely, north east of
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lower De cep tion Creek, where they plunge steeply to the
south-southwest.

The polyphase mesoscopic struc tures within the
Lemieux Creek suc ces sion are sim i lar to struc tures doc u -
mented within cor re la tive rocks to the north (Bloodgood,
1990; Rees, 1987). This de for ma tion is at trib uted to east-
di rected thrust ing of the Quesnel and Slide Moun tain ter -
ranes over the Kootenay terrane in late Early Ju ras sic time,
and sub se quent early Mid dle Ju ras sic fold ing of these
thrust faults by west-verg ing folds (Ross et al., 1985;
Brown et al., 1986).

Fab rics com pa ra ble to those of the Lemieux Creek suc -
ces sion are gen er ally not ap par ent in the Nicola
volcaniclastic suc ces sion, al though slaty cleav age was ob -
served within fine-grained in ter vals in ter ca lated with
coarse volcaniclastic rocks in a few ar eas just west of the
con tact be tween the two units. Else where, out crop-scale
struc tures within the volcaniclastic suc ces sion con sist
mainly of brit tle faults and frac tures. Mesoscopic folds of
bed ding were noted only rarely, and pen e tra tive foliations
are, for the most part, re stricted to lo cal high-strain zones
as so ci ated with faults and pluton mar gins. Fo li ated rocks
are most com mon within the brec cia sub unit where it bor -
ders the School house Lake unit of the Takomkane
batholith, par tic u larly in the north-ta per ing wedge be tween 
the batholith and the Iron Lake complex (Fig. 2).

Map-Scale Structure

The mac ro scopic struc ture of the Canim Lake map
area is not well un der stood, in part due to poor ex po sure
and in part be cause of the lack of re li able marker beds
within ei ther the Lemieux Creek suc ces sion or the Nicola
volcaniclastic suc ces sion. Mapped struc tures con sist of
north-north west to north east-trending faults that cut the
Nicola volcaniclastic suc ces sion. Eocene vol ca nic rocks of
the Skull Hill For ma tion are cut by some of these faults but
are gen er ally flat ly ing and show lit tle in ter nal de for ma tion. 
Eocene (?) sed i men tary rocks west of Canimred Creek,
how ever, dip at mod er ate an gles to the east, pre sum ably
due to ro ta tion along the ad ja cent Rock Is land Lake fault. In 
con trast to the Eocene rocks, strata of the Nicola
volcaniclastic suc ces sion show highly vari able ori en ta -
tions, with com mon steep to over turned dips, in di cat ing
sig nif i cant pre-Eocene de for ma tion. It is sus pected that
much of this de for ma tion was Early to Mid dle Ju ras sic and
re lated to the re gional events that gen er ated the mesoscopic 
structural fabrics that are common in the Lemieux Creek
succession.

De spite the lack of a de tailed un der stand ing, some
gen eral fea tures of the struc ture of the Nicola rocks can be
noted. East of the Rock Is land Lake fault, the con tact be -
tween the Lemieux Creek and volcaniclastic suc ces sions,
to gether with a mappable brec cia sub unit within the
volcaniclastic suc ces sion, strike north ward, with out ma jor
dis rup tion, from the Raft batholith to the north ern limit of
the map area, sug gest ing that the Nicola rocks in the east ern 
part of the area form a co her ent, west-fac ing panel. Bed -
ding dips mainly at mod er ate to steep an gles to ward the
west, but east-dip ping over turned beds are com mon in the
lower part of the volcaniclastic suc ces sion. In the south ern
part of the map area, the volcaniclastic suc ces sion east of
the Rock Is land Lake fault forms a pre dom i nantly west-fac -
ing and west-dip ping panel that is over lain, to the west, by
Early Ju ras sic rocks. East-fac ing beds were noted at one

place in the north ern part of this belt, how ever, sug gest ing
that the in ter nal struc ture may be com pli cated. Fur ther -
more, the Nicola rocks are un con form ably over lain by east-
dip ping Eocene (?) sed i men tary rocks di rectly west of
Canimred Creek, sug gest ing that this panel has un der gone
some ro ta tion ad ja cent to the Rock Is land Lake fault. The
Nicola volcaniclastic suc ces sion south of the Hawkins
Creek fault ap pears to form a north west-fac ing homoclinal
panel, with south east-dip ping over turned beds pre dom i nat -
ing in the sec tion be tween Canim Lake and the Howard
Lake fault. The panel of rocks north of the Hawkins Creek
fault also faces to the north west and, for the most part, dips
at mod er ate an gles in that di rec tion. How ever, bed ding
swings to a north-strik ing, west-dip ping ori en ta tion in the
northern part of this domain, in the area between the
Takomkane batholith and the Rock Island Lake fault.

ROCK ISLAND LAKE FAULT

The Rock Is land Lake fault is the main com po nent of a
sys tem of steep brit tle faults that Schiarizza and Is rael
(2001) traced from Lit tle Fort northwestward to Canimred
Creek. These faults are best ex posed near Lit tle Fort, where
they cut rocks as young as the Eocene Chu Chua For ma tion
and dis play ki ne matic in di ca tors sug gest ing mainly dextral
strike-slip move ment. It is sus pected that the Rock Is land
Lake fault con tin ues to the north ern bound ary of the Canim
Lake map area along a sys tem of top o graphic linears, lo -
cally co in ci dent with trun ca tions of aero mag net ic pat terns,
de fined by the drift-cov ered val leys of Canimred Creek,
lower Boss Creek and Hendrix Creek (Fig. 2, 3). The seg -
ment in ferred along Canimred Creek may trun cate the
poorly ex posed panel of east-dip ping Eocene (?) siltstone
and mudstone mapped west of the creek. The in ferred trace
in the north ern part of the area sep a rates a belt of north erly-
strik ing strati graphic units to the east from a belt with
mainly northeast strikes to the west.

NORTHEAST-TRENDING FAULTS

The Hawkins Lake fault ex tends north east ward from
the west ern bound ary of the map area through a se ries of
top o graphic lin ea ments that in clude Hawkins Lake, Christ -
mas Creek and Christ mas Lake. The south west ern seg ment
of the fault sep a rates the Takomkane batholith and ad ja cent
Nicola rocks of the brec cia sub unit from Eocene con glom -
er ate to the south. The north east ern seg ment is mainly
within un di vided rocks of the Nicola volcaniclastic suc ces -
sion, but is marked by an ap par ently broad area of poorly
ex posed quartz-py rite and car bon ate-al tered rocks. An ex -
po sure of heavily frac tured, faulted and chlorite-epidote-
cal cite-al tered pil lowed ba salt on the north side of Canim-
Hendrix road, east of Ea gle Creek, is near the in ferred trace
of the fault. The most prom i nent faults cut ting this ex po -
sure strike north-north east to north east, dip steeply and
con tain gently plung ing cal cite fibres with accretion steps
indicating dextral strike-slip movement.

The north-north east-strik ing Howard Lake fault ex -
tends through the west end of Howard Lake to Canim Lake.
It sep a rates vol ca nic sand stone of the Nicola volcaniclastic
suc ces sion on its west side from the ba salt sub unit and
Howard Lake stock to the east. The fault fol lows a prom i -
nent top o graphic lin ea ment over much of its length north of 
Howard Lake. Rare iso lated ex po sures ob served near this
trace are so highly frac tured, cal cite al tered and weath ered
that their protolith could not be es tab lished with cer tainty. It 
is sus pected, but not proven, that the fault is Eocene or

Geo log i cal Field work 2005, Pa per 2006-1 175



youn ger, be cause Eocene vol ca nic rocks are much more ex -
ten sive on its east side and may be trun cated by it south of
Howard Lake. These re la tion ships sug gest that the fault has 
a com po nent of east-side-down displacement.

A north-north east-strik ing fault is in ferred within the
Nicola volcaniclastic suc ces sion north of the east end of
Canim Lake, based on the ap par ent off set of the brec cia
sub unit. The fault trace fol lows a prom i nent top o graphic
de pres sion, in part, and cor re sponds to an ap par ent dextral
off set of the brec cia subunit (Fig. 2).

NORTH-TRENDING FAULTS

A north-trending fault in the south-cen tral part of the
Canim Lake map area is part of a sys tem of north to north -
west-strik ing faults that de fine the east ern limit of Eocene
vol ca nic rocks north of the Thuya batholith (Fig. 3). Dis -
place ment along this fault ap pears to die out north ward
within the cur rent map area. How ever, 13 km to the west, a
par al lel fault is in ferred to de fine the east ern limit of
Eocene rocks on the west side of Canim Lake. Here, the
con tact be tween Eocene and Nicola rocks is fairly well de -
fined but not ex posed. Ev i dence for a fault is the ap par ent
trun ca tion of the con tact be tween the con glom er ate and
vol ca nic units of the Eocene as sem blage, and the abrupt de -
vel op ment of a strong, steeply dip ping, north-strik ing fo li a -
tion in Nicola rocks near the Eocene con tact. This north-
strik ing fault is ap par ently trun cated to the north by the
northeast-trending Hawkins Lake fault.

MINERAL OCCURRENCES

The known min eral oc cur rences in the Canim Lake
map area are shown on Fig ure 10. Many are Cu and/or Au
show ings, lo cally en riched in Pt-Pd, as so ci ated with ultra -
mafic, dioritic and monzonitic plutonic rocks of the
Quesnel Terrane. Oth ers in clude vein and shear zone–
hosted oc cur rences that are be ing ex plored for pre cious
met als. Por phyry Mo oc cur rences are as so ci ated with mid-
Cre ta ceous gra nitic rocks of the Raft batholith. The
MINFILE (2005) num ber is in cluded af ter the name of each 
oc cur rence for ease of reference.

Occurrences Associated with the Iron Lake
Complex

IRON LAKE (092P 132)

The Iron Lake oc cur rence com prises Cu-Au-Pt-Pd-Co
min er al iza tion within ultra mafic rocks of the Iron Lake
com plex. The area was staked as the Sheri claims by
Pickands Mather and Com pany in 1972. Low-grade Cu
min er al iza tion was dis cov ered dur ing a 1972–1974 ex plo -
ra tion pro gram that in cluded geo log i cal map ping, a soil
geo chem i cal sur vey, mag ne tom e ter and IP geo phys i cal sur -
veys, and 694 m of di a mond drill ing in eight holes. The
Sheri claims were al lowed to lapse, but the area was sub se -
quently cov ered by the Ironhorse claims from 1983 to
1987, and the Horse and Canim claims from 1987 to 1992.
Ex plo ra tion work was car ried out by a num ber of in di vid u -
als and com pa nies dur ing this time pe riod, and the fo cus
shifted from Cu to pre cious met als when anom a lous Au and 
Pt val ues were re turned from multielement anal y ses of se -
lected core sam ples from the 1974 Pickands Mather drill
pro gram. The Canim and Horse claims were al lowed to
lapse in the early 1990s, and the Iron Lake prop erty was

restaked by Eastfield Re sources Lim ited in 2000. The prop -
erty was sub se quently optioned to Ar gent Re sources
Lim ited, who com pleted a he li cop ter-borne elec tro mag -
netic and mag netic survey in 2004, and a four-hole, 502.7 m 
diamond-drill program in the winter of 2005.

Vis i ble low-grade Cu min er al iza tion oc curs spo rad i -
cally within a west-north west-trending belt 3 km long on
the Iron Lake prop erty, but is con cen trated mainly in the
east ern part of this belt, near Is land Lake (Buskas, 1989).
Min er al iza tion in cludes py rite and chal co py rite as blebs
and dis sem i na tions in clinopyroxenite, hornblendite and
gab bro, and py rite with traces of chal co py rite in quartz-car -
bon ate-al tered shear zones. The quartz-car bon ate-al tered
zones also con tain Au, Pt, Pd and Co (Mor ton, 1984;
Buskas, 1989). A dif fer ent style of min er al iza tion is rep re -
sented by sev eral large, an gu lar pieces of min er al ized rub -
ble that were dis cov ered south east of Is land Lake in 2000.
The rub ble con sists of ol iv ine pyroxenite con tain ing dis -
sem i nated bornite, chal co py rite and mag ne tite. An a lyzed
sam ples of this ma te rial con sis tently graded about 0.60%
Cu, 0.55 ppm Au, 0.20 ppm Pd and 0.10 ppm Pt (Morton,
2001).

Two of the four di a mond-drill holes com pleted on the
Iron Lake prop erty by Ar gent Re sources early in 2005 in -
ter sected mas sive sul phide min er al iza tion (Eastfield Re -
sources Lim ited, news re lease, March 15, 2005). In one
hole, a sec tion of hornblendite con tained a 1.4 m in ter cept
of mainly pyrrhotite with lesser chal co py rite, and graded
0.66% Cu, 299 ppm Ni and 1349 ppm Co. In the other hole,
a 17 m sul phide-rich in ter sec tion in peridotite con tained
0.34% Cu and 359 ppm Ni, and in cluded 1.4 m of mas sive
sul phide that graded 0.95% Cu, 927 ppm Ni and 836 ppm
Co. None of these sul phide in ter vals yielded sig nif i cant
platinum group element or Au values.

JULY (092P 112) AND BEER (092P 125)

The July and Beer oc cur rences com prise low-grade Cu 
min er al iza tion within and ad ja cent to the Iron Lake ultra -
mafic-mafic com plex north east of Roger Lake. The Beer
show ing is on ground that was cov ered by the Beer claims,
which were staked in 1970 and ex plored by Aragon Re -
sources Ltd. in 1971 and 1972 (Cukor, 1973). The July
claims, which cov ered both the July and Beer show ings,
were staked and ex plored by Utah Mines Ltd. in 1972
(Gatchalian, 1972). Work per formed by these two com pa -
nies in cluded geo log i cal map ping, soil geo chem i cal sur -
veys, mag ne tom e ter sur veys, an IP sur vey and bull dozer
trench ing. Both claim groups were al lowed to lapse in the
early 1970s. The two oc cur rences were sub se quently cov -
ered by the Straw claim group, which was staked in 1993
and ex plored with a small pro gram that in cluded pros pect -
ing and a soil geochemical survey (Ridley and Dunn,
1994a).

The July show ings oc cur in an area that is un der lain
mainly by pyroxenite, hornblende pyroxenite and mafic
gab bro, cut by nu mer ous dikes of diorite, monzodiorite and
monzonite. Lo cal ar eas of in tense diking grade into in tru -
sion brec cia, com pris ing frag ments of ultra mafic rock,
mafic gab bro and diorite within a ma trix of leucocratic
monzodiorite to diorite. Chlorite-epidote al ter ation is ubiq -
ui tous, and cal cite, mag ne tite and K-feld spar are also com -
mon in late-stage veinlets and al ter ation patches. Min er al -
iza tion is wide spread, but not com mon and of low grade. It
com prises scat tered grains and small blebs of chal co py rite,
bornite and mal a chite, com monly as so ci ated with mag ne -
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tite and/or dis sem i nated py rite (Gatchalian, 1972; this
study). Host rocks are most com monly dioritic to
monzonitic dikes or in tru sion brec cia ma trix, but also in -
clude pyroxenite, gab bro and fo li ated vol ca nic breccia
along the western contact of the intrusive complex.

The Beer show ing com prises scat tered oc cur rences of
dis sem i nated chal co py rite and mal a chite that were iden ti -
fied on the Beer grid by Cukor (1973). The hostrocks were
in ter preted as mainly vol ca nic by Cukor (1973), but are
herein in ter preted as mainly vari ably al tered me dium to
fine-grained diorite, monzodiorite and monzonite of the
Iron Lake com plex. How ever, some fine-grained, heavily
chlorite-epidote-cal cite-mag ne tite-al tered rocks might be
screens of vol ca nic coun try rock. The min er al iza tion and
al ter ation at the Beer show ing is much the same as, and es -
sen tially a con tin u a tion of, the wide spread but sparse and
low-grade mineralization of the July showing.

CLAY (092P 155)

The Clay oc cur rence con sists of Cu-Au min er al iza tion
within vol ca nic brec cia of the Nicola volcaniclastic suc ces -
sion, ad ja cent to diorite and monzodiorite of the Iron Lake
com plex. The min er al iza tion was dis cov ered in 1978, and
the prop erty was ex plored by sev eral dif fer ent com pa nies
from then un til 1994. Ex plo ra tion work in cluded geo log i -
cal map ping, soil geo chem i cal sur veys, mag ne tom e ter and
IP sur veys and trench ing. It also in cluded an 11 hole, 424 m
di a mond-drill ing pro gram car ried out by Alcare Re sources
Inc. in 1982 (Werner, 1982) and a four hole, 397 m di a -
mond-drill ing program carried out by Noranda in 1985
(Baerg, 1985).

Min er al iza tion at the Clay show ing com prises dis sem -
i na tions, blebs and frac ture coat ings of bornite, mal a chite
and, lo cally, chal co py rite, com monly as so ci ated with pink
cal cite veins (Baerg, 1985). The hostrocks are chlorite-
epidote-al tered vol ca nic brec cia, in ter ca lated with a lens of
skarny lime stone and cut by diorite to monzonite dikes that
are prob a bly re lated to the ad ja cent Iron Lake com plex.
Min er al iza tion is con cen trated in a north-trending zone,
20–30 m wide, that has been traced dis con tin u ously on sur -
face and in drill holes for about 200 m (Baerg, 1985). The
high est grades re corded in drillcore from the north ern part
of this zone came from a 61 cm in ter sec tion that yielded
2.17% Cu, 28 ppm Ag and 6.13 ppm Au (Werner, 1982). A
19.66 m in ter cept at the south end of the zone re turned an
av er age of 1190 ppm Cu, 1.92 ppm Ag and 233 ppb Au
(Baerg, 1985).

Occurrences in the Christmas Lake Area

CHRISTMAS (092P 110) AND LISA

The Christ mas oc cur rence, com pris ing gold min er al -
iza tion within sul phide-rich hornfels ad ja cent to dioritic in -
tru sions, is lo cated about half way be tween Christ mas Lake
and the north shore of Canim Lake. This area was cov ered
by the RK claims and ex plored for por phyry Cu min er al iza -
tion in the early 1970s. It was restaked as the Christ mas
claims by E&B Ex plo ra tions Inc. in 1983, and from 1983 to
1987 ex plored with geo log i cal map ping, rock and soil geo -
chem i cal sur veys, and mag ne tom e ter, VLF-EM and IP geo -
phys i cal sur veys (Thomp son, 1987). The prop erty was
optioned by Nustar Re sources Inc. in 2002. Nustar ex -
plored the area of the main show ing in 2002 and 2003 with
trench ing, rock sam pling and 305 m of di a mond drill ing in
two holes (McLeod, 2003). In 2004, they con ducted soil

geo chem i cal and self-po ten tial sur veys over the Lisa show -
ing, al most 2 km north west of the main show ing, where
rub ble of Au-ar seno py rite-min er al ized quartz-an ker ite
vein material had been discovered in 1987 (Thompson,
1987; McLeod, 2004).

The area of the main Christ mas show ing is un der lain
by vol ca nic sand stone, siltstone, brec cia and mafic flows of 
the Nicola volcaniclastic suc ces sion. These rocks are vari -
ably si lici fied and hornfelsed ad ja cent to a com plex stock
and/or dike swarm con sist ing mainly of hornblende diorite. 
The hornfelsed rocks com monly con tain 1–2% dis sem i -
nated py rite. Gold min er al iza tion is mainly as so ci ated with
zones of higher sul phide con tent, which in clude py rite,
pyrrhotite and, lo cally, chal co py rite and ar seno py rite. The
high est as say value re ported from the main zone is
5.910 ppm Au from a grab sam ple containing 30%
pyrrhotite (Thompson, 1987).

The Lisa show ing com prises rub ble of ar seno py rite-
min er al ized quartz-an ker ite vein ma te rial that was dis cov -
ered dur ing fol low-up ex am i na tion of a 4.027 ppm gold in
soils anom aly. Two rock sam ples of the ar seno py rite-min -
er al ized float re turned as say val ues of 2.537 and 3.510 ppm
Au, re spec tively (Thompson, 1987).

WELL (092P 144)

The Well oc cur rence is lo cated on the north side of
Canim Lake, 4.5 km west of Boss Creek. It con sists of dis -
sem i nated py rite, with rare traces of chal co py rite, within
vol ca nic sand stone and brec cia of the Nicola volcaniclastic
suc ces sion, on the north east mar gin of a diorite stock. It
forms part of a prom i nent aero mag net ic high that was
staked as the Well claim, and ex plored with geo log i cal
map ping and a soil geo chem i cal sur vey, by Du Pont of Can -
ada Ex plo ra tion Lim ited in 1975 (Smith, 1976). This ex plo -
ra tion pro gram failed to de tect any sig nif i cant min er al iza -
tion and no subsequent work has been recorded in this area.

CATE (092P 182)

The Cate show ing com prises a nar row, Au-bear ing
sul phide vein that is hosted in a shear zone ex posed along a
log ging road about 1.5 km north of Christ mas Lake. It is
one of about a dozen vein and/or shear-re lated Cu±Au oc -
cur rences that have been iden ti fied on the Pa poose claims,
staked by Dave Ridley in 1993 and 1994. These claims
cover an area that had pre vi ously been staked by Im pe rial
Met als in 1983 (Senicar claims), and ex plored in 1984
through 1988 with geo log i cal map ping, soil and silt geo -
chem i cal sur veys, trench ing and an IP survey.

The Pa poose claims are un der lain mainly by vol ca nic
sand stone, brec cia, siltstone and argillite as signed to the
Nicola volcaniclastic suc ces sion, lo cally cut by dikes of
diorite, gab bro and feld spar por phyry. Min er al iza tion con -
sists of lo cal shear zones, quartz-car bon ate veins and
stockworks min er al ized with vari able amounts and com bi -
na tions of py rite, pyrrhotite, ar seno py rite and chal co py rite
(Ridley, and Dunn, 1993b; Ridley, 1995, 1997). These oc -
cur rences have been doc u mented in a north west-trending
belt al most 1.5 km long. The Cate show ing, dis cov ered in
1993, com prises a steep, north-north east-strik ing shear
zone that in cludes a mas sive, 2 cm wide sul phide vein, con -
sist ing of pyrrhotite, ar seno py rite, py rite and chal co py rite.
The shear zone sep a rates diorite to the west from feld spar
por phyry to the east, and is lo cated at the south east end of
the belt of known min er al iza tion. A 60 cm chip sam ple
across the shear zone re turned 1.32 ppm Au, 8985 ppm As
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and 210 ppm Cu, whereas a grab sam ple of the mas sive sul -
phide vein con tained 74.9 ppm Au, 20.6 ppm Ag, 1835 ppm 
Cu and greater than 1% As (Ridley and Dunn, 1993b).
Ridley (1997) pointed out that min er al iza tion at the Cate
show ing re sem bles, and is more or less along strike from,
that at the Liza showing, 1.3 km to the south-southwest.

Occurrences in the Howard Lake Area

SLEEPING GIANT (092P 128)

The Sleep ing Gi ant oc cur rence com prises dis sem i -
nated and frac ture-con trolled Cu min er al iza tion within the
Howard Lake stock. The show ings were cov ered by the RM 
claim group in 1972 and, over the next two years, ex plored
with a pro gram that in cluded geo log i cal map ping; soil, silt
and rock geo chem i cal sam pling; ground mag ne tom e ter and 
IP sur veys; and bull dozer trench ing (Fox, 1973). An 18
hole per cus sion-drill pro gram, to tal ling 1222 m, was car -
ried out in 1974, but the re sults were dis ap point ing and the
RM claims were al lowed to lapse (Rebagliati, 1974). The
area was cov ered by the Sleep ing Gi ant claim group in
1989, and ex plored by rock and soil geo chem i cal sam pling
in 1990 (Ridley, 1990). These claims were also al lowed to
lapse, but the show ings were staked as the S.G. 1 claim in
1993, and a small area of pre vi ously un tested ground was
tested with 63 m of di a mond drill ing, which did not
intersect any mineralization (Ridley and Dunn, 1994b).

The main Sleep ing Gi ant show ings are hosted in frac -
tured dioritic in tru sion brec cia about 1 km north of Howard
Lake. Min er al iza tion oc curs over an area 300–400 m in di -
am e ter, and con sists of thin frac ture fill ings and dis sem i -
nated grains of py rite, chal co py rite and lo cal bornite (Fox,
1973; Ridley, 1990). The min er al iza tion oc curs in brec cia
frag ments and ma trix, and is ac com pa nied by chlorite,
epidote, K-feld spar and mag ne tite al ter ation. Py rite and
chal co py rite also oc cur as dis sem i na tions and frac ture fill -
ings in syenitic rocks sev eral hun dred metres north of the
brec cia show ings (Pat Lake show ing; Ridley, 1990). Al -
though the min er al iza tion is quite wide spread, geo chem i -
cal anal y ses of per cus sion-drill cut tings from the main
Sleep ing Gi ant show ings re turned only low Cu values and
no significant Au values (Rebagliati, 1974).

CANIM (092P 158)

The Canim show ing con sists of frac ture-con trolled
Cu-Au-Ag min er al iza tion within the South Canim stock. It
was first de scribed by Ridley (1986) fol low ing a pros pect -
ing sur vey of the Canim 1 min eral claim, al though the south 
Canim stock is part of a broader area, stretch ing north east -
ward to Howard Lake, that un der went sev eral phases of
por phyry Cu ex plo ra tion, be gin ning in the late 1960s.

Ridley (1986) de scribed three sep a rate min er al ized
zones within the South Canim stock. The main zone cov ers
an area mea sur ing about 120 m (north-south) by 50 m. Min -
er al iza tion con sists mainly of py rite-chal co py rite-mag ne -
tite-quartz within nar row (1–3 cm) frac tures that dip at
mod er ate an gles to the north east. Wallrocks are com monly
al tered to chlorite-epidote, and may be cut by sul phide-
bear ing veinlets ori ented at high an gles to the main min er -
al ized frac tures. A 1 m chip sam ple along one of the main
min er al ized frac tures re turned 19 556 ppm Cu and
16.6 ppm Ag (Ridley, 1986, sam ple 85-8). The high est pre -
cious metal val ues, 1420 ppb Au and 28.1 ppm Ag, came
from a weath ered frac ture fill ing con sist ing of li mo nite
with traces of py rite, chal co py rite and mal a chite (Ridley,

1986, sam ple 85-14). Stockwork-style veins min er al ized
with py rite-chal co py rite-mag ne tite-quartz were also lo -
cated at the north show ing, 200 m north of the main zone,
and at the northernmost showing, 350 m north of the main
zone (Ridley, 1986).

Occurrences in the Northwestern Part of
the Map Area

DECEPTION CREEK (092P 130)

The De cep tion Creek oc cur rence com prises mi nor Cu
and Zn min er al iza tion within vol ca nic brec cia, tuff, sand -
stone and argillite of the Nicola volcaniclastic suc ces sion
near Chris to pher Lake, 3–4 km north-north east of the east
end of Canim Lake. The Chris claims were staked over the
area by Pickands Mather and Com pany in the fall of 1972,
and mi nor dis sem i nated chal co py rite was dis cov ered dur -
ing an ex plo ra tion pro gram in 1973, which in cluded geo -
log i cal map ping and soil sam pling (Pollmer and Dodd,
1973). More ex ten sive ex plo ra tion was car ried out in the
early to mid-1980s, af ter the area was restaked as the W
claims by Archean En gi neer ing Lim ited. This work in -
cluded geo log i cal map ping; silt, soil and heavy min eral
geo chem i cal sur veys; and VLF-EM sur veys. It cul mi nated
in a four-hole di a mond-drill ing pro gram in 1986, which
tested two elon gate VLF-EM con duc tors and co in ci dent Zn 
soil anom a lies for pos si ble Cu-Zn mas sive sul phide min er -
al iza tion. The holes en coun tered very mi nor min er al iza -
tion, com pris ing py rite, pyrrhotite and rare traces of chal -
co py rite and sphalerite within quartz-cal cite string ers. It
was con cluded that unmineralized gra phitic argillite pro -
duced both the VLF-EM con duc tors and the Zn soil anom a -
lies, and it was recommended that no further work be
conducted on the property (Holmgren and Kowalchuk,
1986).

HOTFISH LAKE (092P 184)

The Hotfish Lake show ing com prises min er al ized
quartz-car bon ate veins lo cated along and near the log ging
road north east of Hotfish Lake. The veins were dis cov ered
dur ing a 1994 ex plo ra tion pro gram on the Fish min eral
claims that in cluded line cut ting; soil, silt and rock geo -
chem i cal sam pling; and a small amount of hand strip ping
(Wahl, 1994). There has been no sub se quent work recorded 
on the claims.

The Hotfish Lake show ing in cludes three sep a rate
quartz-car bon ate veins, in di vid u ally lo cated in small iso -
lated ex po sures that form a belt about 400 m long in a north-
north west erly di rec tion (Wahl, 1994). The hostrocks ob -
served dur ing the pres ent study are thin-bed ded siltstone,
cal car e ous siltstone and lo cal vol ca nic sand stone of the
Nicola volcaniclastic suc ces sion, al though Wahl (1994) in -
ter preted the vein hosts as mainly fel sic vol ca nic rocks. The 
sed i men tary rocks are comp lexly folded, mainly along
west erly-plung ing axes, and are faulted and frac tured in
mul ti ple ori en ta tions. They are brecciated in fold hinges
and along faults, and these brec cias are typ i cally al tered to
an as sem blage that in cludes cal cite, quartz, chlorite and py -
rite. The three steeply dip ping quartz-car bon ate veins de -
scribed by Wahl (1994) are 10 cm, 10–20 cm and 50–60 cm
thick, re spec tively, and strike 170°, 235° and 198°. All are
min er al ized with py rite and chal co py rite, and one also con -
tains sphalerite. An as say sam ple from the sphalerite-bear -
ing vein, which is 10 cm wide, yielded 2175 ppm Cu,
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1343 ppm Zn, 9.9 ppm Ag and 140 ppb Au (Wahl, 1994,
sample SHF-3R).

ART (093A 200)

The Art show ing is lo cated near the north ern bound ary
of the map area, about 1.5 km east of the Hendrix stock. The 
show ing was dis cov ered and staked by Dave Ridley in
1997, along the newly con structed Art Creek log ging road.
Sub se quent work has in cluded geo log i cal map ping, rock
and soil geo chem i cal sur veys, a com bined mag ne tom e ter
and VLF-EM geo phys i cal sur vey, and lim ited di a mond
drill ing (Adamec, 1999; Ridley, 2001; Blann and Ridley,
2005).

Ex po sures in the gen eral area of the Art show ing are
mainly vol ca nic brec cia, with lo cal pyroxene-phyric ba salt, 
vol ca nic sand stone and siltstone, as signed to the brec cia
sub unit of the Nicola volcaniclastic suc ces sion. The show -
ing it self is within a light grey, tan-weath ered, fine-grained
felsite that forms a 30 m stretch of out crop in the east bank
of the Art Creek log ging road. The felsite, to gether with
diorite ex posed 50 m to the south, ap pears to in trude the
Nicola suc ces sion. The dis cov ery show ing, as pres ently ex -
posed, com prises a 60 cm by 120 cm ex po sure in the ditch
be tween the main felsite out crop and the road. It con sists of
rusty, si lici fied, highly frac tured felsite that con tains clots,
up to sev eral centi metres across, of fine to coarsely crys tal -
line py rite-ar seno py rite. The pre dom i nant frac ture ori en ta -
tion, par al lel to the long axis of the show ing out crop, sug -
gests that it is part of a north-north east-strik ing fault zone
within the felsite. A grab sam ple of min er al ized ma te rial
col lected dur ing the 2005 field sea son con tained 50 ppb
Au, 1914.6 ppm As and 7.02 ppm Sb; the mod er ate Au en -
rich ment and high As val ues are con sis tent with val ues ob -
tained from two sep a rate 1 m chip sam ples re ported by
Adamec (1999). A shal low drillhole, col lared on the road in 
2001, was ori ented to the south so did not cross cut the
strongly min er al ized zone, al though the up per part of the
hole cut mod er ately frac tured felsite with cal cite veinlets
and lo cal ar eas of dis sem i nated sul phide min er als that in -
clude py rite, ar seno py rite and traces of chal co py rite. Sam -
ples from this in ter val re turned an av er age of 167 ppb Au
and 3500 ppm As over 12 m of core length (Ridley, 2001).
An gu lar float of heavily py rite-al tered dioritic rock from
near the diorite outcrop south of the felsite returned
1474 ppb Au (Blann and Ridley, 2005).

DL (093A 089)

The DL oc cur rence, in the north west cor ner of the map
area, com prises Au-bear ing quartz veins hosted in phyllite
of the Lemieux Creek suc ces sion. The show ings are lo -
cated about 400 m west of De cep tion Creek, along an east-
flow ing trib u tary stream. Gold min er al iza tion from this
gen eral area is briefly men tioned in the BC Min is ter of
Mines An nual Re port for 1886 (Soues, 1887), and an old
adit and trenches on the prop erty may date from that time
pe riod (Ridley, 1992). These work ings were staked as the
REC claim in 1987, and eval u ated with a lim ited pro gram
of map ping and rock sam pling (Durfeld, 1988). The REC
claim was al lowed to lapse, and the show ings were sub se -
quently cov ered by the DL claim group, staked by their cur -
rent owner, Dave Ridley, in 1991. Ex plo ra tion since that
time has in cluded geo log i cal map ping, soil and rock geo -
chem i cal sam pling, mag ne tom e ter and VLF-EM geo phys i -
cal sur veys, and lim ited di a mond drill ing (Ridley and
Dunn, 1993a; Christopher, 1999; Blann and Ridley, 2005).

The area of the DL show ing is un der lain by dark grey
phyllite, com monly with small rusted porphyroblasts of Fe-
car bon ate. Cleav age is warped and vari able in ori en ta tion,
but it typ i cally dips at mod er ate an gles to the north or north -
east. The phyllite is cut by tan-weath ered feld spar±quartz
por phyry dikes, and by lenses and veins of quartz which
range from less than 1 cm to 2 m in width. Most dikes and
veins are ori ented ap prox i mately par al lel to cleav age, but
some nar row pla nar quartz veins are dis cor dant. Many
veins in clude knots of rusty car bon ate, and some thicker
veins con tain frag ments of wallrock. Most quartz veins do
not con tain sul phide min er als, but the Au-bear ing veins in
the area of the old work ings lo cally con tain py rite, ga lena,
tetrahedrite and chal co py rite (Durfeld, 1988). Ex plo ra tion
to date has doc u mented sig nif i cant Au min er al iza tion only
in the im me di ate vi cin ity of these old work ings, which in -
clude an adit ori ented at about 015° in the north bank of the
creek. There, the main min er al ized zone is about 2 m wide
and com prises sev eral quartz veins, from 5 cm to 1 m thick,
sep a rated by thin lenses of phyllite (Ridley and Dunn,
1993a). A 1 m chip sam ple that in cluded the main adit vein
re turned 42.9 ppm Au and 34.7 ppm Ag. (Ridley, 1992). A
sam ple of py rite-ga lena-min er al ized vein ma te rial from an
old trench about 20 m east of the adit yielded 1.22 ppm Au,
620 ppm Ag and 51 592 ppm Pb (Durfeld, 1988).

Occurrences Associated with the Raft
Batholith

Min eral oc cur rences in the south east ern part of the
Canim Lake map area are within and pe riph eral to the Raft
batholith. These in clude por phyry Mo show ings within the
main monzogranite phase of the batholith. (CL and Dou ble
Lake oc cur rences), dis sem i nated chal co py rite ±mo lyb de -
nite oc cur rences within the west ern quartz monzodiorite to
diorite phase of the batholith (Hood and SHE-397 show -
ings), and a base metal–bear ing fault zone within the Nicola 
Group, near the south mar gin of the batholith (SHE-174 oc -
cur rence). All of these show ings are de scribed by
Schiarizza et al. (2002a), so are not discussed here.

SUMMARY OF MAIN CONCLUSIONS

• The Canim Lake map area is un der lain mainly by sed i -
men tary and vol ca nic rocks of the Mid dle to Up per Tri -
as sic Nicola Group, to gether with Late Tri as sic to Early
Ju ras sic ultra mafic to gra nitic plutonic rocks. These
rocks are all part of the Quesnel mag matic arc. Youn ger
rocks in the map area in clude mid-Cre ta ceous gran ite
and granodiorite of the Raft batholith and Hendrix stock, 
Eocene vol ca nic and sed i men tary rocks, and Quaternary
basalt.

• The Nicola Group in the Canim Lake map area in cludes
two ma jor sub di vi sions. The Lemieux Creek suc ces sion
forms the east ern part of the belt and con sists mainly of
slate, phyllite and siltstone. It is as signed a Mid dle to Up -
per Tri as sic age based on cor re la tion with rocks south of
the Raft batholith. The volcaniclastic suc ces sion forms a
wide out crop belt to the west, and is in ferred to
stratigraphically over lie the Lemieux Creek suc ces sion.
It con sists of mas sive to well-bed ded vol ca nic sand stone 
in ter ca lated with pyroxene-rich vol ca nic brec cia and
mafic flows. It is not dated within the map area, but is as -
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signed a Late Tri as sic age based on correlation with
rocks to the south.

• In tru sive rocks as signed to the Quesnel mag matic
arc in clude the Iron Lake and Aqua Creek ultra -
mafic-mafic plutonic com plexes, sev eral small
stocks of diorite to monzonite com po si tion, and the
Takomkane batholith, which is sub di vided into a
granodiorite phase (School house Lake unit) and a
quartz monzodiorite phase (Boss Creek unit). Only
the School house Lake unit of the Takomkane
batholith is cur rently dated; it has yielded an Early
Ju ras sic U-Pb zir con age of 193.5 ±0.6 Ma
(Whiteaker et al., 1998). Dat ing of other plutonic
units is in progress.

• Wide spread, low-grade Cu min er al iza tion, lo cally
ac com pa nied by Au, Pt and Pd, is found within and
ad ja cent to the Iron Lake ultra mafic-mafic com plex. 
Dis sem i nated and frac ture-con trolled Cu±Au min -
er al iza tion also oc curs within the Howard Lake and
South Canim dioritic to monzonitic stocks. Other
min eral oc cur rences in the Canim Lake map area in -
clude Au-bear ing quartz±car bon ate veins, min er al -
ized shears, and por phyry Mo show ings within mid-
Cre ta ceous granite of the Raft batholith.
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