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INTRODUCTION

The Takomkane Pro ject is a multiyear bed rock map -
ping pro gram ini ti ated by the Brit ish Co lum bia Geo log i cal
Sur vey in 2005. This pro gram is fo cused 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 crops out in the
north ern Bonaparte Lake (NTS 092P) and south ern
Quesnel Lake (NTS 093A) map ar eas. Map ping dur ing the
2005 through 2007 field sea sons cov ered the Canim Lake,
Hendrix Lake and Tim o thy Lake map ar eas, and is sum ma -
rized by Schiarizza and Boulton (2006a, b), Schiarizza and
Macauley (2007a, b), Schiarizza and Bligh (2008) and
Schiarizza et al. (2008). Here, we pres ent pre lim i nary re -
sults from the fourth and fi nal year of map ping for the
Takomkane Pro ject, which was car ried out by a four-per son 
crew from mid-June to the end of Au gust 2008. This work
cov ers 950 km2 of gen er ally sub dued to pog ra phy en com -
pass ing parts of the Fra ser Pla teau and Quesnel High land
phys io graphic prov inces, in clud ing NTS map area
093A/03 and a small part of ad join ing area 093A/06 (Fig -
ure 1). This area is within the tra di tional ter ri to ries of the
North ern Secwepemc te Qelmucw and Esketemc First Na -
tions. Ac cess to most parts of the map area is eas ily
achieved via ex ten sive net works of log ging and for est ser -
vice roads that connect to Highway 97 at 100 Mile House,
Lac La Hache and 150 Mile House.

The Takomkane Pro ject builds on the geo log i cal
frame work es tab lished by the re con nais sance-scale map -
ping of Camp bell and Tip per (1971) and Camp bell (1978),
the met al lo gen ic stud ies of Fox (1975) and Barr et al.
(1976), and, more re cently, rel a tively de tailed map ping
pro grams by Panteleyev et al. (1996), Schiarizza and Is rael
(2001) and Schiarizza et al. (2002a–c). Our geo log i cal in -
ter pre ta tion of the Murphy Lake area also in cor po rates data
found in as sess ment re ports avail able through the BC Geo -
log i cal Sur vey’s As sess ment Re port In dex ing Sys tem
(ARIS), and air borne mag netic and ra dio met ric data from a
num ber of re cent sur veys funded by the Geo log i cal Sur vey
of Can ada, Geoscience BC and var i ous in dus try partners
(Carson et al., 2006a, b; Dumont et al., 2007).

REGIONAL GEOLOGICAL SETTING

The Takomkane Pro ject area is un der lain mainly by
rocks of 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 but
also in cludes late Pa leo zoic arc se quences and, in south ern -
most BC, late Pa leo zoic rocks of more oce anic as pect
(Mon ger et al., 1991). The Quesnel terrane oc curs along
most of the length of the Ca na dian Cor dil lera. It is flanked
to the east by as sem blages of Pro tero zoic to Pa leo zoic
siliciclastic, car bon ate and lo cal vol ca nic rocks of an ces tral 
North Amer i can af fin ity, but is com monly sep a rated from
these rocks by an in ter ven ing as sem blage of late Pa leo zoic
oce anic ba salt and chert as signed to the Slide Moun tain
terrane. The Cache Creek terrane, dom i nated by late Pa leo -
zoic and early Me so zoic oce anic ba salt, chert and lime -
stone, oc curs to the west of the Quesnel terrane and is gen -
er ally 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 et al., 2001). Al though
some tec tonic mod els de pict the Quesnel terrane as part of
an allochthonous crustal frag ment that was accreted to the
North Amer i can con ti nen tal mar gin in Early Ju ras sic time
(e.g., Mon ger et al., 1982), nu mer ous stud ies have dem on -
strated older strati graphic, prov e nance and geo chem i cal
link ages be tween North Amer i can rocks and those of the
Slide Moun tain and Quesnel ter ranes (Camp bell, 1971;
Klepacki and Wheeler, 1985; Schiarizza, 1989; McMullin
et al., 1990; Roback and Walker, 1995; Ferri, 1997; Erdmer
et al., 2001; Unterschutz et al., 2002; Thomp son et al.,
2006). One set of tec tonic mod els for mu lated to ex plain
these link ages, as well as ev i dence for re gional Permo–Tri -
as sic de for ma tion, has the Late Pa leo zoic arc of the
Quesnel terrane form ing on a crustal frag ment that sep a -
rated 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. This frag ment then re turned to prox im ity with the
con ti nen tal mar gin dur ing Permo–Tri as sic col lapse of the
Slide Moun tain ba sin, prior to for ma tion of the Me so zoic
arc that char ac ter izes the Quesnel terrane (Smith, 1979;
Schiarizza, 1989; Roback and Walker, 1995; Ferri, 1997;
Dostal et al., 2001). Thomp son et al. (2006) sug gested that,
in parts of south ern BC, there was lit tle or no sep a ra tion of
this west ern crustal frag ment from the con ti nen tal margin,
and that both the late Paleozoic and Mesozoic arc
sequences of the Quesnel terrane are therefore autoch -
thonous and were deposited above North American
continental crust.

In south ern and cen tral 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 and al ka line in tru sions (Schau, 1970;
Preto, 1977, 1979; Mortimer, 1987; Panteleyev et al.,
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Fig ure 1. Re gional geo log i cal set ting of the Takomkane Pro ject area, show ing the ar eas mapped in 2005, 2006, 2007
and 2008, as well as the area mapped dur ing the 2000–2001 Bonaparte Pro ject, and the Quesnel River–Horse fly map
area of Panteleyev et al. (1996). Stars de note lo ca tions of se lected ma jor min eral de pos its.



1996). The Nicola Group is char ac ter ized by vol ca nic and
vol ca nic-de rived sed i men tary rocks but also in cludes an
east ern sed i men tary fa cies of dark grey siltstone and slate
in ter ca lated with quartz ite and quartz sand stone (Blood -
good, 1990; Schiarizza et al., 2002a). The vol ca nic rocks
con sist mainly of augite-phyric ba salt and an de site that be -
long to a high-po tas sium to shoshonitic rock se ries, but
low-po tas sium calcalkaline vol ca nic rocks form a dis tinc -
tive west ern belt in south ern BC (Preto, 1977; Mortimer,
1987). Lower to Mid dle Ju ras sic sand stone and con glom er -
ate rest un con form ably above the Tri as sic suc ces sions at
scat tered lo cal i ties within the belt (Travers, 1978; Mon ger
and McMillan, 1989; Schiarizza et al., 2002a; Lo gan and
Mihalynuk, 2005a), and an as sem blage of Lower Ju ras sic
shoshonitic to calcalkaline arc vol ca nic rocks, as signed to
the Rossland Group, is a prom i nent com po nent of the
south east ern part of the terrane (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 Triassic
sedimentary rocks that are correlated with the eastern
sedimentary facies of the Nicola Group.

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;
Schiarizza and Tan, 2005). In cen tral and south ern BC,
east-di rected thrust faults and as so ci ated folds, of Permo–
Tri as sic and/or Early Ju ras sic age, are doc u mented within
the east ern part of the Quesnel terrane and the struc tur ally
un der ly ing rocks of the Slide Moun tain terrane (Rees,
1987; Struik, 1988a–c; Schiarizza, 1989; Ferri, 1997).
Youn ger struc tures 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; Schiarizza and Preto, 1987), and prom i -
nent sys tems of Eocene dextral strike-slip and extensional
faults (Ew ing, 1980; Panteleyev et al., 1996; Schiarizza and 
Israel, 2001).

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
cop per, gold and mo lyb de num. The world-class High land
Val ley cop per-mo lyb de num 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 -
ure 1). Cop per-gold por phyry de pos its, such as the Mount
Polley and Afton mines, are as so ci ated with slightly youn -
ger, lat est Tri as sic al ka line plutons that are hosted by the
main belt of shoshonitic vol ca nic and volcaniclastic rocks
of the Nicola Group (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 calc -
alkaline plutons that in cludes the Takomkane, Thuya, Wild
Horse, Pennask and Bromley batholiths. These plutons lo -
cally host cop per-mo lyb de num±gold por phyry de pos its,
such as the past-pro duc ing Brenda mine (Weeks et al.,
1995) and the South east zone of the Woodjam prop erty
(this re port). Much youn ger calcalkaline plutons of mid-
Cre ta ceous age in trude the Quesnel and ad ja cent ter ranes,
and host por phyry mo lyb de num de pos its, in clud ing the
past-pro duc ing Boss Mountain mine (Soregaroli and
Nelson, 1976; Macdonald et al., 1995).

GEOLOGICAL UNITS

The dis tri bu tion of the main geo log i cal units within the 
Murphy Lake map area is shown on Fig ure 2, and sche -
matic ver ti cal cross-sec tions are pre sented on Fig ure 3. The 
bed rock ge ol ogy is dom i nated by Late Tri as sic to Early Ju -
ras sic vol ca nic, volcaniclastic and plutonic rocks of the
Quesnel terrane, but also in cludes two sub stan tial ac cu mu -
la tions of Eocene vol ca nic and sed i men tary rocks as signed
to the Kamloops Group. Ba salt of the Mio cene to Plio cene
Chil cotin Group is rep re sented by a few ex po sures in the
north west ern part of the map area, and two out li ers of Qua -
ter nary ba salt are mapped in the southeastern part of the
area.

The old est rocks of the Quesnel terrane com prise vol -
ca nic and sed i men tary rocks of the Late Tri as sic Nicola
Group, which crop out mainly in the west ern part of the
map area but also oc cur in two small ar eas near Tisdall Lake 
in the north east. The most areally ex ten sive units of the
Quesnel terrane are plutonic rocks, rep re sented mainly by
the al ka line Spout Lake pluton and the calcalkaline
Takomkane batholith. Smaller in tru sive units in clude an
ultra mafic-mafic com plex lo cated north of Tisdall Lake,
two stocks of coarse plagioclase por phyry west of Wood -
jam Creek and a small monzonite plug south of the
McIntosh Lakes.

Nicola Group

The Nicola Group, orig i nally 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. The name is ap plied to Tri -
as sic rocks in the Takomkane Pro ject area fol low ing Camp -
bell and Tip per (1971) and Panteleyev et al. (1996), al -
though the Tri as sic rocks in the Quesnel Lake map area
have also been re ferred to as Quesnel River Group (Camp -
bell, 1978) or Takla Group (Rees, 1987). The for mer term
has gen er ally been su per seded by Nicola Group, and the
lat ter con tin ues to be ap plied to Tri as sic rocks in cen tral and 
north ern BC that cor re late with the Nicola Group (e.g., Nel -
son and Bellefontaine, 1996; Schiarizza and Tan, 2005).

On Fig ure 4, the Nicola Group in the Takomkane Pro -
ject area is sub di vided into four gen eral map units. The
east ern most rocks of the group, as signed to the Lemieux
Creek suc ces sion, com prise dark grey slate and siltstone
with lo cal in ter ca la tions of lime stone and quartz sand stone. 
These rocks pass west ward and struc tur ally up ward into a
broad belt of pyroxene- and feld spar-rich sed i men tary and
vol ca nic rocks re ferred to as the volcaniclastic suc ces sion.
The volcaniclastic suc ces sion in cludes sev eral in ter nal
units of coarse vol ca nic brec cia and pyroxene-phyric ba -
salt. One of these, at the top of the suc ces sion, is sep a rated
out on Fig ure 4 and re ferred to as the ba salt-brec cia unit.
This unit crops out mainly as a con tin u ous belt along the
east ern mar gin of the Takomkane batholith, but also oc curs
west of the batholith, where it forms the up per most part of
the volcaniclastic suc ces sion be tween Spout Lake and the
McIntosh Lakes. There, it is over lain by the fourth map
unit, which is re ferred to as the polylithic brec cia suc ces -
sion. This suc ces sion con sists mainly of polylithic brec cia
and con glom er ate with in ter ca lated feldspathic sand stone,
and is the uppermost unit of the Nicola Group exposed in
the Takomkane Project area.
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Fig ure 2. Gen er al ized ge ol ogy of the Murphy Lake map area, based mainly on 2008 field work.



The Nicola Group is not a ma jor com po nent of the
Murphy Lake map area, but sub stan tial ex po sures oc cur in
two lo cal i ties in the west ern part of the area, south of the
McIntosh Lakes and west of Woodjam Creek (Fig ure 2).
The ex po sures south of the McIntosh Lakes com prise rocks 
of the volcaniclastic suc ces sion over lain to the east-north -
east by the ba salt-brec cia unit. The ba salt-brec cia unit is in
turn over lain by the polylithic brec cia suc ces sion in an iso -
lated set of ex po sures on a low hill east of the south ern lake.
The north west-dip ping in ter val west of Woodjam Creek
com prises rocks of the polylithic brec cia suc ces sion, which 
is sub di vided into a lower unit of mainly coarse brec cia and
con glom er ate, and an up per unit dom i nated by feldspathic
sand stone. Nicola Group rocks else where in the Murphy
Lake map area in clude ex po sures near Tisdall Lake that are
as signed to the ba salt-brec cia unit, and an ex po sure south
of Murphy Lake, be tween the Spout Lake pluton and the
Takomkane batholith, that is in cluded in the polylithic brec -
cia suc ces sion.

VOLCANICLASTIC SUCCESSION

The volcaniclastic suc ces sion is rep re sented by a nar -
row belt of ex po sures south of the McIntosh Lakes. Here,
the suc ces sion con sists mainly of vol ca nic brec cia (Fig -

ure 5), with lo cal in ter ca la tions of mas sive to thin-bed ded
sand stone. The brec cia is mainly me dium to dark green or
grey ish green, and weath ers rusty brown to green ish
brown; lo cally, how ever, the frag ments weather to a va ri ety
of colours, mainly in shades of green, grey and ma roon, im -
part ing a mot tled col our to the rock. Frag ments are mainly
feld spar- and feld spar-pyroxene–phyric ba salt, but the clast 
pop u la tion also in cludes aphyric vol ca nic rock, feld spar-
hornblende-pyroxene–phyric ba salt or an de site, and lime -
stone. The frag ments com monly range from a few milli -
metres to a few centi metres in size, but lo cally are more
than 10 cm across. They are typ i cally an gu lar to sub -
rounded, poorly sorted and ma trix sup ported. The ma trix
con sists of sand-size grains of feld spar, ac com pa nied by a
smaller proportion of mafic minerals and dark volcanic-
lithic grains.

The brec cia of the volcaniclastic suc ces sion is mas sive
to vaguely strat i fied, and was prob a bly de rived from mass-
flow de pos its. Lo cally, thick brec cia units are sep a rated by
nar row in ter vals, only a few tens of centi metres wide, of
thin-bed ded feldspathic sand stone and siltstone. The suc -
ces sion also in cludes thicker units of mas sive sand stone, as
rep re sented by a sin gle iso lated ex po sure of dark green,
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Fig ure 3. Sche matic ver ti cal cross-sec tions along the lines shown in Fig ure 2. See Fig ure 2 for leg end.
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Fig ure 4. Sim pli fied ge ol ogy of the en tire 2005–2008 Takomkane Pro ject area, show ing ma jor sub di vi sions of the Nicola Group and lo ca -
tions of iso to pi cally dated sam ples of plutonic rocks. Leg end for Ter tiary and Qua ter nary units shown in Fig ure 2.



rusty-brown–weath ered, coarse-grained feldspathic sand -
stone in its up per part, west of Tillicum Lake.

The volcaniclastic suc ces sion is not dated within the
Murphy Lake map area. Cor re la tive rocks to the south in -
clude a prom i nent lens of lime stone, 10 km south east of Lac 
La Hache, that has yielded fos sils of Late Tri as sic, prob a bly 
Norian age (Camp bell and Tipper, 1971).

BASALT-BRECCIA UNIT

The ba salt-brec cia unit con sists of pil lowed to mas sive
ba salt and ba salt brec cia, char ac ter ized by abun dant, coarse 
pyroxene pheno crysts. It is well ex posed on the hills and
ridges south of the McIntosh Lakes, where it is un der lain by 
the volcaniclastic suc ces sion and over lain by the polylithic
brec cia suc ces sion (Fig ure 3, sec tion A). It also oc curs
north east of Tisdall Lake and as a thin screen be neath
Eocene cover on the mar gin of the Takomkane batholith,
southwest of the lake.

The ba salt-brec cia unit south of the McIntosh Lakes is
dom i nated by dark green, brown ish-weath ered, mas sive to
pil lowed ba salt. The ba salt typ i cally com prises 10–30%
pyroxene pheno crysts, 2–8 mm in size, and smaller but
equally or more abun dant feld spar pheno crysts, in a fine-
grained, vari ably epidote-cal cite-chlorite–al tered ground -
mass. Amygdules of epidote and/or cal cite are com mon lo -
cally, and vari oles were noted rarely in some ex po sures of
pil lowed ba salt. Ir reg u lar veins and patches of cal cite-
epidote are a com mon fea ture, particularly in pillowed
units.

Me dium to dark green, green ish-brown to rusty-brown 
weath ered vol ca nic brec cia is a sub or di nate but sig nif i cant
com po nent of the ba salt-brec cia unit south of the McIntosh
Lakes, and makes up most of the unit in the two ex po sure
belts near Tisdall Lake. Frag ments are an gu lar to
subrounded, and com monly range from less than 1 cm to
8 cm in size, al though some ex po sures in clude frag ments
that are more than 20 cm across. The frag ments con sist
mainly of pyroxene- and pyroxene-feld spar–phyric ba salt,
al though clasts of lime stone, pyroxenite and vol ca nic sand -
stone oc cur lo cally. There may be con sid er able tex tural
vari a tion among ba salt frag ments, mainly with re spect to
size, abun dance and pro por tion of pheno crysts, but most
are char ac ter ized by coarse pyroxene pheno crysts that
com monly range up to 8 mm in size (Fig ure 6). The frag -

ments are typ i cally sup ported in a ma trix made up of sand-
to granule-size grains of mainly pyroxene and feldspar.

Pyroxene-feld spar sand stone and gritty sand stone is a
rel a tively mi nor com po nent of the ba salt-brec cia unit in the
Tisdall Lake area. It ei ther forms mas sive units that have in -
dis tinct con tacts with en clos ing brec cia, or nar row thin-
bed ded in ter vals up to a few metres thick. Dark grey, rusty-
weath ered, lam i nated to thin-bed ded siltstone forms an in -
ter val at least 10 m thick that was traced for 1.3 km within
the ba salt-brec cia unit south of the McIntosh Lakes.

POLYLITHIC BRECCIA SUCCESSION

The polylithic brec cia suc ces sion crops out mainly in
the north west cor ner of the map area, where it forms a
north-north west-dip ping panel that is sub di vided into a
lower unit of mainly coarse brec cia and an up per unit of
mainly feldspathic sand stone with lo cal in ter ca la tions of
brec cia and con glom er ate (Fig ure 2). A few ex po sures of
polylithic brec cia also oc cur east of the McIntosh Lakes,
and dem on strate the strati graphic po si tion of the polylithic
brec cia suc ces sion, above the ba salt-brec cia unit. A sin gle
ex po sure of hornfelsed, thin-bed ded sand stone, siltstone
and skarn, lo cated be tween the Spout Lake pluton and
Takomkane batholith south of Murphy Lake, is also in -
cluded in the polylithic brec cia suc ces sion. These rocks re -
sem ble thin-bed ded in ter vals within the polylithic brec cia
suc ces sion near the Nemrud skarn oc cur rence, along the
mar gin of the Takomkane batholith just south of the
Murphy Lake map area (Schiarizza and Bligh, 2008).

The brec cias of the polylithic brec cia unit have an
over all light to dark green or green ish grey col our, and
com monly weather to light shades of brown, green ish
brown or beige. They are typ i cally ma trix sup ported and
poorly sorted, with an gu lar to subrounded clasts that com -
monly range from a few milli metres to 6 cm in size, and are
lo cally as large as 12 cm. The clast pop u la tion is dom i nated
by fine-grained, equigranular to weakly por phy ritic
feldspathic rocks but also in cludes por phy ritic vol ca nic
clasts con tain ing vari able pro por tions of feld spar,
pyroxene and hornblende pheno crysts, and clasts of me -
dium-grained gab bro/diorite and monzodiorite (Fig ure 7).
The ma trix con sists mainly of feld spar with scat tered mafic
min eral grains. The feld spar is mainly plagioclase, but
com monly in cludes a sub stan tial pro por tion of pink ish
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Fig ure 5. Vol ca nic brec cia of the Nicola Group volcaniclastic suc -
ces sion, south of the McIntosh Lakes.

Fig ure 6. Vol ca nic brec cia with coarse pyroxene por phyry ba salt
frag ments, Nicola Group ba salt-brec cia unit, north of Tisdall Lake.



grains that may be K-feld spar and/or he ma tite-al tered
plagioclase. The polylithic brec cias are typ i cally mas sive,
but some ex po sures dis play weak strat i fi ca tion. Lo cally,
this strat i fi ca tion is ac cented by the in ter ca la tion of nar row
in ter vals of thin-bedded feldspathic sandstone, gritty
sandstone and siltstone.

The up per unit of the polylithic brec cia suc ces sion
con sists mainly of me dium- to coarse-grained, lo cally
gritty, feldspathic sand stone. It is mostly me dium green to
grey-green and weath ers rusty brown to light green ish
brown, but in some ex po sures is red to pur ple on weath ered
and fresh sur faces. The clastic feld spar grains are mainly
plagioclase, but com monly in clude pink ish K-feld spar
and/or hematitic plagioclase, which are at least in part the
prod ucts of al ter ation. Bed ding is ev i dent mainly as a pla -
nar platy to flaggy part ing, but thin to me dium beds are lo -
cally well de fined by dis tinct units of con trast ing grain size, 
rang ing from siltstone to gritty sand stone. Ma trix-sup -
ported peb ble to cob ble con glom er ate and con glom er atic
sand stone oc cur lo cally as thicker beds, and con tain clasts
that are sim i lar in com po si tion and texture to those in the
underlying breccia unit.

Vol ca nic rocks were not pos i tively iden ti fied within ei -
ther the up per or lower unit of the polylithic brec cia suc ces -
sion, but both units in clude ex po sures of fine-grained
feldspathic rock, lo cally with scat tered coarser grains of
feld spar and/or mafic min er als, of un cer tain or i gin. It is
sus pected that most of these are feldspathic sand stone and
gritty sand stone with tex tures ob scured by hornfels de vel -
op ment and/or al ter ation. How ever, some might be vol ca -
nic rocks and/or high-level dioritic to monzodioritic in tru s -
ions.

Rocks as signed to the polylithic brec cia suc ces sion in
the Murphy Lake map area are readily cor re lated with sim i -
lar rocks mapped to the south be tween Spout Lake and
Mount Tim o thy (‘polylithic brec cia’ and ‘red sand stone-
con glom er ate’ units of Schiarizza and Bligh, 2008). The
suc ces sion is in ferred to be Late Tri as sic be cause it sits
stratigraphically higher than the volcaniclastic suc ces sion,
which is dated re gion ally as Late Tri as sic, and is cut by the
Late Tri as sic Peach Lake stocks south east of Spout Lake
(Figure 4).

Plutonic Rocks of the Quesnel Terrane

SPOUT LAKE PLUTON

The Spout Lake pluton, of mainly monzodiorite to
monzonite com po si tion, crops out in the south west ern part
of the Murphy Lake map area. It mea sures at least 16 km
north-south by 9 km east-west, but the west ern and north -
ern lim its are ob scured by Qua ter nary drift. The pluton ap -
par ently in trudes the ba salt-brec cia unit and polylithic
brec cia suc ces sion of the Nicola Group along its south and
south east mar gins, and is cut by the School house Lake unit
of the Takomkane batholith to the north east, but none of
these con tacts are ex posed. The south ern part of the pluton
is lo cally over lapped by Eocene vol ca nic rocks of the
Kamloops Group.

Most ex po sures of the Spout Lake pluton con sist of
light-grey–weath ered, me dium- to coarse-grained, equi -
granular monzodiorite to monzonite. Mafic min er als com -
monly con sti tute 15–20% of the rock. The mafic com po -
nent is typ i cally clinopyroxene with lesser bi o tite, but some 
rocks con tain hornblende and bi o tite. Quartz is lo cally
pres ent as a mi nor con stit u ent, and ap a tite is con spic u ous in 
thin sec tions. Pla nar dikes of fine- to me dium-grained,
equigranular to por phy ritic monzonite, monzo diorite,
syenite and diorite are com mon, as are veins and ir reg u lar
patches of peg ma tite, rang ing from monzonite to granite in
composition (Figure 8).

Darker grey, coarse-grained, equigranular monzo -
gabbro forms a dis tinc tive unit within the east ern part of the 
Spout Lake pluton south of Murphy Lake. Mafic min er als
typ i cally form about 30% of the rock and con sist mainly of
clinopyroxene, with mi nor amounts of al tered ol iv ine ev i -
dent in thin sec tion. Clinopyroxenite lo cally forms ir reg u -
lar patches and lenses, up to 20 cm across, within the
monzogabbro, and dikes of monzodiorite, monzonite,
syenite and peg ma tite, sim i lar to those found else where in
the pluton, are com mon (Fig ure 9). Where ob served, con -
tacts be tween monzogabbro and the more typ i cal
monzodiorite are highly ir reg u lar, with no clear in di ca tion
of the rel a tive ages of the two units, al though xe no liths of
melanocratic gab bro that might be re lated to the mon zo -
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Fig ure 7. Brec cia of the Nicola Group polylithic brec cia unit, east of 
the McIntosh Lakes.

Fig ure 8. Monzodiorite of the Spout Lake pluton con tain ing a xe no -
lith of melanocratic gab bro and cut by a peg ma tite dike and a youn -
ger fine-grained monzonite dike, 3 km south of the west end of
Murphy Lake.



gabbro unit oc cur lo cally within the monzodiorite, as
shown in Figure 8.

A sam ple of fairly typ i cal monzodiorite col lected from
the south ern part of the Spout Lake pluton in 2007 yielded a
Late Tri as sic U-Pb zir con date of 203.6 ±0.3 Ma (Fig ure 4).
A sam ple of monzogabbro col lected from the east ern part
of the pluton in 2008 has also been sub mit ted for U-Pb dat -
ing, but the re sults are not yet available.

MONZONITE PLUG SOUTH OF THE
MCINTOSH LAKES

A small in tru sive plug, less than 1 km in di am e ter, cuts
the volcaniclastic suc ces sion of the Nicola Group south of
the McIntosh Lakes. It con sists of pink ish-brown–weath -
ered, me dium-grained, equigranular monzonite, con tain -
ing about 25% clinopyroxene and traces of hornblende and
bi o tite. Fine-grained monzodiorite forms part of the south -
east ern mar gin of the plug, and nar row dikes of fine-
grained syenite lo cally cut the main monzonite and
monzodiorite phases. The plug is un dated but may be re -
lated to the Spout Lake pluton and the monzodiorite to
monzonite stocks south of Peach Lake, two of which have
yielded Late Tri as sic U-Pb zir con dates of 204.0 ±0.4 Ma
and 205.0 ±0.3 Ma (Fig ure 4; Schiarizza and Bligh, 2008).

TAKOMKANE BATHOLITH

The Takomkane batholith is a large, com pos ite pluton
that mea sures 56 km north-south by 20–33 km east-west
(Fig ure 4). It cuts the Spout Lake pluton and sev eral dif fer -
ent units of the Nicola Group, and is it self cut by sev eral
Early Ju ras sic ultra mafic-mafic plutons and the Early Cre -
ta ceous Boss Moun tain Mine stock. Lo cally it is noncon -
formably over lain by vol ca nic suc ces sions of Eocene, Mio -
cene and Qua ter nary age. The Takomkane batholith
con sists of two ma jor sub di vi sions: the Late Tri as sic to
Early Ju ras sic Boss Creek unit and the Early Ju ras sic
School house Lake unit (Fig ure 4; Schiarizza and Boulton,
2006a). Both of these units are pres ent in the Murphy Lake
map area, as are two ad di tional mappable units: a quartz-
feld spar por phyry that is within the School house Lake unit;
and the Woodjam Creek unit, which is tex tur ally dis tinct
but compositionally sim i lar to the School house Lake unit,
and forms the northwestern part of the batholith.

Boss Creek Unit

The Boss Creek unit forms the north east ern part of the
Takomkane batholith, and un der lies a belt about 35 km long 
that ex tends south east ward from the east ern part of the
Murphy Lake area into the Canim Lake map area. Within
the Murphy Lake map area, it is well ex posed along sev eral
sets of ridges north of the Mof fat Lakes. It con sists mainly
of light grey, me dium- to coarse-grained, equigranular
quartz monzodiorite to granodiorite, lo cally grad ing to
quartz diorite and diorite. Mafic min er als typ i cally form
15–25% of the rock. These com monly con sist of horn -
blende with lesser amounts of bi o tite, but lo cally in clude
clinopyroxene, bi o tite and hornblende. Rounded xe no liths
of fine-grained dioritic rock are scat tered sparsely through
some ex po sures and, in one iso lated ex po sure south of the
east end of the Mof fat Lakes, me dium-grained diorite hosts
nu mer ous xe no liths of coarse-grained gabbro, diorite and
hornblendite.

Sam ples of bi o tite-pyroxene-hornblende quartz mon -
zo diorite from near the south ern and north ern lim its of the
Boss Creek unit have yielded U-Pb zir con dates of 202.5

±0.5 Ma and 199.6 ±0.3 Ma, re spec tively (Fig ure 4). A
sam ple of hornblende-bi o tite granodiorite col lected be -
tween these two sites has yielded a U-Pb zir con date of
199.5 ±0.3 Ma. These dates in di cate crys tal li za tion of the
Boss Creek unit at about the Tri as sic–Ju ras sic bound ary,
which has been placed at 199.6 ±0.7 Ma by Pálfy et al.
(2000).

School house Lake and Quartz-Feld spar Por -
phyry Units

The School house Lake unit is the main com po nent of
the Takomkane batholith, with ex po sures ex tend ing from
Mof fat Creek south ward 40 km to the south ern mar gin of
the batholith at Bridge Creek (Fig ure 4). It is re mark ably
ho mo ge neous through out this area, com pris ing light grey
to pink ish grey, coarse- to me dium-grained, hornblende-bi -
o tite granodiorite to monzogranite char ac ter ized by K-feld -
spar megacrysts up to 5 cm in size and, com monly, quartz
grains and ag gre gates up to 1 cm in size. Mafic min er als
typ i cally make up 10–20% of the rock, with hornblende
pre dom i nat ing over bi o tite. Vari a tions in com po si tion and
tex ture oc cur mainly along the mar gins of the unit, where
equigranular granodiorite and tonalite have been noted
locally.

Peg ma tite and aplite dikes, gen er ally less than 1 m
wide, are a wide spread but rel a tively mi nor com po nent of
the School house Lake unit. Thicker dikes of grey to pink
quartz por phyry and quartz-feld spar por phyry also oc cur;
in the Tim o thy Lake map area, these dikes were noted in
both the School house Lake unit and the ad ja cent Nicola
Group (Schiarizza and Bligh, 2008). In the Murphy Lake
map area, a north west-trending unit of quartz-feld spar por -
phyry, up to 1800 m wide, has been traced for 11 km within
the School house Lake unit on the north east side of Murphy
Lake. It con sists of quartz and K-feld spar pheno crysts in a
fine-grained sug ary groundmass of feld spar and quartz, ac -
com pa nied by rel a tively mi nor amounts of bi o tite and
hornblende. The pheno crysts are typ i cally 4–10 mm in size, 
but K-feld spar megacrysts are lo cally as large as 3 cm. We
sus pect that this unit is broadly re lated to the en clos ing
School house Lake unit, and of sim i lar Early Ju ras sic age.
This in ter pre ta tion will be tested with U-Pb dat ing of zir -
cons from a sample collected during the 2008 field season.
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Fig ure 9. Monzogabbro con tain ing ir reg u lar patches of pyroxenite, 
Spout Lake pluton, south west of Murphy Lake.



Out crop dis tri bu tion within the Murphy Lake and
Hendrix Lake map ar eas sug gests that the con tact be tween
the School house Lake and Boss Creek units is ir reg u lar and
com plex (Fig ure 4). The con tact is not well ex posed, how -
ever, and the rel a tive ages of the two units have been es tab -
lished through iso to pic dat ing. The School house Lake unit
has yielded U-Pb zir con crys tal li za tion ages of 193.5
±0.6 Ma from a sam ple near Ruth Lake (Whiteaker et al.,
1998), and 195.0 ±0.4 Ma from a sam ple near Lang Lake
(Fig ure 4). These dates in di cate that the School house Lake
unit is youn ger than the Boss Creek unit by about 5 Ma.

Woodjam Creek Unit

The Woodjam Creek unit makes up the north west ern
part of the Takomkane batholith, where it is rep re sented by
good ex po sures on both sides of Woodjam Creek. It cuts the 
polylithic brec cia suc ces sion of the Nicola Group to the
west, and is over lain by Eocene vol ca nic and sed i men tary
rocks to the east. It is also in con tact with un dated plugs of
feld spar por phyry and feld spar-pyroxene por phyry along
its west ern mar gin, but rel a tive ages have not been es tab -
lished. The con tacts be tween the Woodjam Creek unit and
the Boss Creek and School house Lake units are ob scured
by large ar eas of Eocene and Quaternary cover.

The Woodjam Creek unit con sists mainly of light grey,
light pink ish-grey to white weath ered, hornblende-bi o tite
granodiorite, monzogranite, quartz monzonite and quartz
monzodiorite. This range in rock names does not re flect a
wide compositional range for the unit, but rather a fairly re -
stricted range of com po si tions that plot near the mu tual
con tact point of these four fields on a QAP di a gram. Tex tur -
ally, the rocks are iso tro pic, me dium to coarse grained and
gen er ally equigranular, al though some ex po sures fea ture
K-feld spar and hornblende grains, up to 1 cm long, that are
coarser than other min eral grains. Mafic min er als, mainly
hornblende with rel a tively mi nor amounts of bi o tite, com -
monly form 10–15% of the rock. Dikes of aplite, peg ma tite
and quartz-feld spar por phyry are a wide spread but vol u -
met ri cally minor component of the unit.

The Woodjam Creek unit re sem bles the School house
Lake unit, but gen er ally has less quartz and does not con tain 
the large K-feld spar megacrysts that char ac ter ize the lat ter
unit. Lo gan et al. (2007) re ported that hornblende from a
sam ple col lected on the west side of Woodjam Creek
yielded a well-de fined Ar/Ar cool ing age of 193.0 ±1.2 Ma, 
which they in ter preted as an ap prox i mate crys tal li za tion
age. This date sug gests a tem po ral re la tion ship be tween the
Woodjam Creek and School house Lake units. A sam ple
col lected from the east side of Woodjam Creek dur ing the
2008 field sea son has been sub mit ted for U-Pb dat ing of
zir cons to fur ther eval u ate the crystallization age of the
unit.

TISDALL LAKE ULTRAMAFIC-MAFIC
COMPLEX

The Tisdall Lake com plex com prises ultra mafic and
mafic plutonic rocks that crop out on the north east side of
Tisdall Lake. These rocks in trude the Nicola Group ba salt-
brec cia unit to the north east, and are over lain be Eocene
vol ca nic rocks to the south. They are in ferred to in trude the
Boss Creek unit of the Takomkane batholith be neath the
Eocene cover (Fig ure 3, section D).

East ern ex po sures of the Tisdall Lake com plex com -
prise com plex mix tures of dark green, coarse-grained
hornblende clinopyroxenite; me dium- to coarse-grained

melanocratic gab bro; grey, me dium-grained diorite; and
light grey, fine- to me dium-grained leucodiorite. The
hornblende clinopyroxenite, which con tains ac ces sory bi o -
tite and mag ne tite, is the old est phase pres ent and forms ir -
reg u lar patches rang ing from less than 1 m to more than
10 m across. Melanocratic gab bro forms smaller patches
that have sharp to gradational con tacts with the clinopyr -
oxenite. Mafic min er als make up 40–80% of the gab bro and 
in clude clinopyroxene, hornblende and mi nor bi o tite. Vari -
a tions in modal com po si tion are typ i cally com plex and ir -
reg u lar, but rare patches dis play modal lay er ing. Grey
diorite dom i nates large ar eas of out crop, and also oc curs as
dikes cut ting clinopyroxenite and gab bro. Leucodiorite oc -
curs as nar row dikes and ir reg u lar veins cut ting all other
rock types, and lo cally forms the ma trix of in tru sion brec cia 
that con tains xenoliths of clinopyrox enite, gabbro and
diorite (Figure 10).

West ern ex po sures of the Tisdall Lake com plex con sist 
mainly of grey, me dium- to coarse-grained, equigranular
diorite. The diorite lo cally en com passes patches of less ho -
mo ge neous, varitextured diorite to gab bro, and lo cally con -
tains xe no liths of clinopyroxenite and melanocratic gab -
bro. Peg ma titic quartz monzodiorite forms dikes and
ir reg u lar patches within the dioritic rocks, and dom i nates
some ar eas along the north contact of the complex.

The Tisdall Lake com plex cor re lates with two sim i lar
ultra mafic-mafic plutonic com plexes that crop out along
the east ern mar gin of the Takomkane batholith far ther
south (Fig ure 4). These are re ferred to as the Hendrix Lake
com plex (Schiarizza and Macauley, 2007a) and the Iron
Lake com plex (Schiarizza and Boulton, 2006a). These
ultra mafic-mafic plutons are as signed Early Ju ras sic ages
based on iso to pic dat ing of the Iron Lake complex
(Figure 4).

STOCKS EAST OF WOODJAM CREEK

Two sep a rate stocks that cut the Nicola Group poly -
lithic brec cia suc ces sion along the west ern mar gin of the
Takomkane batholith, in the north west cor ner of the map
area, con sist of coarse plagioclase por phyry, par tially en -
vel oped by finer grained feld spar-pyroxene por phyry and,
lo cally, fine-grained hornblende-phyric diorite. The coarse
por phyry units are char ac ter ized by 30–40% plagioclase
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Fig ure 10. Hornblende clinopyroxenite, grey diorite and
leucodiorite of the Tisdall Lake ultra mafic-mafic com plex, north of
Tisdall Lake.



pheno crysts, com monly 6–10 mm long and lo cally up to
2 cm long, within an apha ni tic groundmass of ran domly
ori ented plagioclase microlites and fine opaque ma te rial
(Fig ure 11). Ovoid to ir reg u larly shaped green al ter ation
patches, from a few milli metres to 3 cm in size, are also a
com mon fea ture. They con sist mainly of actinolite and
epidote, lo cally ac com pa nied by feld spar and specularite.
Some of these look like amygdules, whereas oth ers ap pear
to rep re sent al ter ation of feld spar and mafic pheno crysts.
The finer grained por phyry along the mar gins of the stocks
com prises 50% feld spar and mafic pheno crysts, 1–6 mm in
size, within an apha ni tic groundmass. The mafic pheno -
crysts have a pyroxene habit, but are seen in thin sec tion to
be pale green am phi bole, pos si bly an al ter ation prod uct. Ir -
reg u lar patches and lenses of green, grey and red sand stone
oc cur lo cally within the finer grained por phyry near the
mar gin of the south ern stock, and are inferred to be screens
of hematite-altered country rock.

The plagioclase por phyry stocks cut the polylithic
brec cia suc ces sion of the Nicola Group, so are Late Tri as sic 
or youn ger. They may also be in con tact with the Woodjam
Creek unit of the Takomkane batholith, but con tact re la -
tion ships were not ob served. The stocks re sem ble some
coarse plagioclase-phyric flows within the Eocene
Kamloops Group (Schiarizza and Bligh, 2008), but are sus -
pected to be Me so zoic, in part be cause they dis play sig nif i -
cant epidote-chlorite-he ma tite al ter ation, typ i cal of
Mesozoic rocks in the area.

Kamloops Group

Eocene vol ca nic and sed i men tary rocks in the Quesnel
Lake map area were as signed to the Kamloops Group by
Camp bell (1978). The group un der lies sub stan tial ar eas in
the north ern and south west ern parts of the Murphy Lake
map area (Fig ure 2), where it con sists of mafic vol ca nic
flows and sub or di nate amounts of vol ca nic brec cia, con -
glom er ate and sand stone. These gently dip ping rocks rest
un con form ably above a num ber of dif fer ent Me so zoic
units, in clud ing the Nicola Group, the Spout Lake pluton,
the Takomkane batholith, and the Tisdall Lake ultramafic-
mafic complex (Figure 3).

The Kamloops Group in the Murphy Lake map area is
rep re sented in large part by dark grey, grey-brown to rusty-
brown weath ered, pyroxene-plagioclase–phyric ba salt or

an de site flows and re lated flow brec cia. Flows are typ i cally
mas sive to weakly co lum nar-jointed, but are fri a ble in
places due to per va sive platy frac tures. Ol iv ine-pyroxene–
phyric ba salt flows are also pres ent, and fine-grained,
aphyric an de site forms a sig nif i cant part of the suc ces sion
near Tisdall Lake. Ves i cles within the vol ca nic rocks are
com monly filled with chalcedonic quartz, cal cite or zeolite
minerals (Figure 12).

Sed i men tary in ter vals scat tered through out the vol ca -
nic suc ces sion con sist mainly of fri a ble, yel low-brown to
red weath ered peb ble con glom er ate, with lo cal in ter ca la -
tions of lithic wacke (Fig ure 13). The con glom er ate con -
tains mafic to in ter me di ate vol ca nic-lithic clasts, prob a bly
de rived from the Eocene suc ces sion, and lo cal chips of
woody ma te rial. Con glom er ate near the base of the Eocene
sec tion in the north ern out crop belt also in cludes gra nitic
clasts de rived from the un der ly ing Takomkane batholith,
and is in ter ca lated with quartz-feldspar sandstone and
gritty sandstone.

Chilcotin Group

The Chil cotin Group com prises flat-ly ing ba salt flows
and re lated rocks, of Early Mio cene to Early Pleis to cene
age, that are dis trib uted over much of the In te rior Pla teau of
south-cen tral BC (Bevier, 1983; Mathews, 1989; An drews
and Rus sell, 2007). The group is rep re sented by a few scat -
tered ex po sures in the north west cor ner of the Murphy Lake 
map area, where it is in ferred to rest un con form ably above
the Nicola Group and the Woodjam Creek unit of the
Takomkane batholith. These ex po sures com prise me dium
to dark grey, grey-brown to rusty-brown weath ered, vari -
ably ve sic u lar, fine-grained ba salt. A thin sec tion from one
of the ex po sures con sists mainly of plagioclase, clino -
pyroxene, ol iv ine and opaque min er als, ar ranged in a
subophitic tex ture. A Chil cotin ba salt sam ple col lected
from an ex po sure just west of the Murphy Lake map area,
near the south end of the McIntosh Lakes, yielded a Late
Mio cene K-Ar whole-rock date of 8.7 ±0.4 Ma (Mathews,
1989).

Quaternary Basalt

Flat-ly ing ba salt flows of prob a ble Qua ter nary age
over lie the School house Lake unit of the Takomkane
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Fig ure 11. Coarse plagioclase por phyry from stock west of
Woodjam Creek.

Fig ure 12. An de site with amygdules of chalcedonic quartz,
Eocene Kamloops Group, west of Tisdall Lake.



batholith in two sep a rate ar eas in the south east ern part of
the map area (Fig ure 2). The south ern out lier is lo cally well
ex posed along the creek that drains the south east end of
Cof fee Lake, where it is rep re sented by co lum nar-jointed
flows with a com bined thick ness of sev eral tens of metres.
Ex po sure is poor else where, al though suf fi cient to con firm
that it is these flows that gen er ate pro nounced pos i tive
anom a lies on aero mag net ic maps of the area. The ba salt is
dark grey, apha ni tic and, in part, weakly ve sic u lar. It con -
tains xeno crysts (±pheno crysts) of ol iv ine and nu mer ous
man tle and crustal xe no liths, gen er ally less than 5 cm
across but lo cally rang ing up to 12 cm in size. The man tle
xe no liths are mainly lherzolite. The crustal xe no liths show
a wide range of tex tures and com po si tions, and in clude
quartzofeldspathic gneiss, quartz diorite, diorite and
layered gabbro.

Ex po sures of sim i lar xe no lith-bear ing ba salt oc cur just 
to the east of the Murphy Lake map area, on Takomkane
Moun tain (Schiarizza and Macauley, 2007a), as well as to
the south, on and around Mount Tim o thy (Schiarizza and
Bligh, 2008). They are as signed a Qua ter nary age be cause,
on Takomkane Moun tain, the ba salt rests on a gla ci ated sur -
face, but the as so ci ated cin der cone has been sculpted by
sub se quent gla cial ac tion (Suther land Brown, 1958). These 
ba salt out li ers are prob a bly re lated to the Qua ter nary Wells
Gray vol ca nic field to the east (Hickson and Souther,
1984).

STRUCTURE

Out crop-scale struc tures within the Murphy Lake map
area con sist mainly of brit tle faults and frac tures that are
more com mon in Me so zoic rocks than in Eocene rocks of
the Kamloops Group. Rocks of the Nicola Group ba salt-
brec cia unit north of Tisdall Lake com monly dis play a
steeply dip ping, north west-strik ing schistosity, but pen e -
tra tive foliations else where are re stricted to rare, nar row,
local shear zones.

Nicola Group rocks south of the McIntosh Lakes ap -
par ently form a homoclinal suc ces sion that dips at mod er -
ate an gles to the north east (Fig ure 3, sec tion A), whereas
the panel of Nicola rocks ex posed west of Woodjam Creek
dips at mod er ate an gles to the north-north west (Fig ure 3,
sec tion B). The re gional sig nif i cance of these ori en ta tions
is dif fi cult to eval u ate be cause the ex po sures are iso lated
from other Nicola rocks by tens of kilo metres of plutonic
rock to the east, and ex ten sive Qua ter nary and Mio cene
cover to the west. Rocks of the ba salt-brec cia unit north of
Tisdall Lake dip steeply to the south west, which is con sis -
tent with their po si tion along the west edge of a thick panel
of Nicola rocks that gen er ally dips and faces to the south -
west above a basal con tact with the Crooked am phi bo lite
(Figure 4; Schiarizza and Macauley, 2007a, b).

Eocene rocks are flat ly ing to gently dip ping wher ever
bed ding ori en ta tions were ob served. Two north erly-
trending faults are in ferred to the south of Tisdall Lake from 
abrupt jux ta po si tions of flat-ly ing Eocene rocks against
rocks of the Takomkane batholith. The Eocene rocks are
ap par ently down-dropped be tween the faults in a small
graben struc ture. A north west-trending fault in the north -
west ern cor ner of the map area is like wise in ferred from an
ap par ent off set, down-dropped to the north, of the basal
Eocene con tact above the Takomkane batholith. This fault
may also be partly re spon si ble for a pro nounced jog in the
con tact be tween the batholith and the Nicola Group (Fig -

ure 2). Re lief on the basal Eocene con tact else where is in -
ferred to be due mainly to Eocene paleotopography.

Al though Eocene or youn ger faults are clearly pres ent,
many of the out crop-scale faults ob served within Me so zoic
units are in ferred to be pre-Eocene be cause these struc tures
are much more prev a lent in the older rocks. Steeply dip ping 
faults with north west, north and north east strikes are most
com mon. Top o graphic lin ea ments with these ori en ta tions
are also com mon but, with the ex cep tion of the mapped
Eocene or youn ger faults, none have been proven to be con -
trolled by major faults.

MINERAL OCCURRENCES

Me tal lic min eral oc cur rences are found mainly in the
south west and north west parts of the Murphy Lake map
area (Fig ure 14). Those in the south west are cop per show -
ings within the Spout Lake pluton. Those in the north west
in clude por phyry-style cop per-mo lyb de num-gold min er al -
iza tion within the Woodjam Creek unit of the Takomkane
batholith, as well as cop per-gold min er al iza tion within the
ad ja cent Nicola Group. Oc cur rences else where in the map
area in clude two show ings south west of Tisdall Lake that
are as so ci ated with the Boss Creek unit of the Takomkane
batholith, and a cop per oc cur rence within the School house
Lake unit of the batholith southwest of the Moffat Lakes.

Occurrences in the Spout Lake Pluton

CLEO (MINFILE 093A  044) AND BORY
(MINFILE 093A  063)

The Cleo and Bory show ings com prise mi nor amounts
of chal co py rite dis sem i nated in monzonite of the Spout
Lake pluton. The Cleo show ing is lo cated about 1.5 km
south of the west end of Murphy Lake and was dis cov ered
in 1971 dur ing ex plo ra tion on the Cleo claim group by Ni -
tro De vel op ment Inc. (Kirwin, 1971). The Bory show ings
are lo cated north and north east of the east end of Two Mile
Lake (Aulis, 1993). They are named af ter the Bory claim
group, which cov ered this area in the early 1970s (Suther -
land and Brown, 1971).

180 Brit ish Co lum bia Geo log i cal Sur vey

Fig ure 13. Con glom er ate and con glom er atic sand stone, Eocene
Kamloops Group, east of Woodjam Creek.



MURPHY LAKE (MINFILE 093A  073)

The Murphy Lake oc cur rence is lo cated 2 km south -
west of Murphy Lake, within an area of com min gled
monzodiorite, monzonite and monzogabbro of the Spout
Lake pluton. Out crops in this area con tain scat tered, mi nor
oc cur rences of chal co py rite and bornite (Aulis, 1993), but
the most sig nif i cant min er al iza tion was dis cov ered dur ing a 
seven-hole di a mond-drill pro gram by Re gional Re sources
Ltd. and GWR Re sources Inc. in 1995 (von Guttenberg,
1996). Hole ML95-01 in ter sected 45 m of 0.20% Cu, and
hole ML95-06, drilled 115 m to the north, in ter sected 53 m
of 0.34% Cu and 0.04 g/t Au. These in ter sec tions were in -
ter preted as part of a steeply dip ping, north-strik ing min er -
al ized zone, 30–35 m in true width and open to depth and
along strike (von Guttenberg, 1996). Candorado Op er at ing
Com pany Ltd. drilled five ad di tional holes in 2004 (Ostler,
2005) and two holes in 2007 (Koffyberg, 2008). These pro -
grams con firmed wide spread, low-grade cop per val ues, but 
did not de fine any con tin u ous zones of ma jor min er al iza -
tion. One hole, ML04-1, was drilled be tween holes ML95-

01 and ML95-06, but did not in ter sect the mineralized zone
interpreted by von Guttenberg (Ostler, 2005).

Sul phide min er als at the Murphy Lake oc cur rence are
mainly py rite and chal co py rite, but lo cally in clude mi nor
amounts of bornite or mo lyb de nite. The sulphides oc cur
along frac tures, in K-feld spar veins and as dis sem i na tions.
Lo cally, in di a mond-drill hole ML95-06, chal co py rite oc -
curs in veins, 10–15 cm thick, with chlorite and quartz (von
Guttenberg, 1996).

SL (MINFILE 093A  113) AND ROVER

The SL and Rover oc cur rences com prise mi nor
amounts of dis sem i nated chal co py rite and bornite within
the south ern part of the Spout Lake pluton. The SL show ing 
(oc cur rence 2 of Janes, 1967) was dis cov ered in 1966 dur -
ing a pros pect ing pro gram by Coranex Ltd. that fol lowed
the dis cov ery of anom a lous cop per in silt sam ples dur ing a
re con nais sance geo chem i cal sur vey. This ini ti ated stak ing
of the Rover claim group and fol low-up ex plo ra tion that led 
to the dis cov ery of sev eral ad di tional mi nor oc cur rences.
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Fig ure 14. Min eral oc cur rences in the Murphy Lake map area. See Fig ure 2 for leg end.



The most sig nif i cant of these, oc cur rences 4 and 9 of Janes
(1967), are shown as the Rover show ing on Fig ure 14.
There has been lit tle sub se quent work on these show ings,
al though the SL oc cur rence was briefly men tioned by Vollo 
(1973) in a re port on geo phys i cal and geo chem i cal sur veys
over the SL claim group by Craigmont Mines Ltd., and
Aulis (1993) noted dis sem i nated chal co py rite at the Rover
show ing in a re port de scrib ing an exploration program on
the Two Mile Lake claim group by Regional Resources Ltd.

HARRISON CREEK

The Har ri son Creek oc cur rence, dis cov ered dur ing our 
2008 map ping pro gram, is lo cated in the east ern part of the
Spout Lake pluton, north of Murphy Lake. It com prises py -
rite, chal co py rite, mag ne tite and mal a chite within and
along quartz–epidote–K-feld spar veins that cut monzo -
diorite. A grab sam ple of this min er al ized vein ma te rial re -
turned 1671 ppm Cu, 1432 ppb Ag and 105 ppb Au
(Schiarizza et al., 2009, sample 08SBA-18).

Occurrences near Woodjam Creek

The area around Woodjam Creek has a pro tracted his -
tory of min eral ex plo ra tion, dat ing from at least the mid-
1960s, largely fo cused on the Megabuck and Takom (for -
merly WL) oc cur rences. Ex po sures of the polylithic brec -
cia suc ces sion and the west ern part of the Takomkane
batholith through out this area dis play mod er ate to in tense
epidote al ter ation, lo cally ac com pa nied by K-feld spar,
tour ma line, mag ne tite and cal cite. The known min eral oc -
cur rences are cur rently cov ered by two claim groups. The
Woodjam prop erty in the west was as sem bled by Wildrose
Re sources Ltd. in 1998 and cur rently is jointly owned by
Cariboo Rose Re sources Ltd. (40%) and Fjordland Ex plo -
ra tion Inc. (60%). It en com passes the Megabuck, Takom
and Spell bound oc cur rences, as well as the newly dis cov -
ered South east and Deerhorn zones. The area east of the
Woodjam prop erty is cov ered by the Mega ton claim group,
which was staked by H. Wahl and J. Brown-John in 1996
and en com passes the Megaton and South Road oc cur -
rences (Figure 14).

MEGABUCK (MINFILE 093A  078)

The Megabuck zone is lo cated near the north ern
bound ary of the Murphy Lake map area, 2.5 km west of the
Takomkane batholith. The few small out crops ob served
dur ing our 2008 field work com prise grey-green gritty
feldspathic sand stone cut by quartz veinlets that carry py -
rite and chal co py rite. A grab sam ple of min er al ized rock re -
turned 1431.92 ppm Cu, 29.27 ppm Mo and 1226 ppb Au
(Schiarizza et al., 2009, sam ple 08PSC-260). The host -
rocks are as signed to the up per unit of the Nicola Group
polylithic brec cia suc ces sion, as are good ex po sures of
sand stone, con glom er ate and brec cia lo cated about 1 km to
the east and south east. Small ex po sures of ba salt, be long -
ing to the Mio cene–Plio cene Chil cotin Group, oc cur 500 m
west of the mineralized outcrops.

The first drill ing on the Megabuck oc cur rence com -
prised two di a mond-drill holes by Exploram Min er als Ltd.
in 1974 (Cruz, 1974a). Sub se quent ex plo ra tion has in -
cluded di a mond-drill pro grams by Placer De vel op ment
Ltd. in 1983 and 1984, by Phelps Dodge Corp. in 1999, and
by Fjordland Ex plo ra tion Inc. from 2002 to 2007 (in part
sum ma rized by Pe ters, 2007). These pro grams have out -
lined a com plex but ap prox i mately tab u lar min er al ized

zone about 175 m thick that trends north east and dips about
45° to the south east (Pe ters, 2005, 2007). Drill-tested min -
er al iza tion has a 300 m strike length and ex tends 400 m
down dip; it is trun cated by min er al ized faults to the north -
east and east, but re mains open to depth and to the south -
west. No ta ble in ter sec tions from Fjordland’s 2004 drill ing
pro gram, de signed mainly to test the min er al iza tion at
depth, in clude 0.81 g/t Au and 0.12% Cu over 378 m in hole
04-32, and 0.77 g/t Au and 0.13% Cu over 397.5 m in hole
04-37 (Peters, 2005).

Min er al iza tion in the Megabuck zone con sists of chal -
co py rite, py rite and mi nor amounts of bornite, which oc cur
in sev eral gen er a tions of quartz and quartz-cal cite veins
and stockworks, and also as dis sem i na tions and along frac -
tures. Com plex al ter ation as sem blages in clude quartz, car -
bon ate, epidote, K-feld spar, mag ne tite, he ma tite, chlorite
and seri cite (Camp bell and Pent land, 1983; Pe ters, 2005).
The hostrocks have been in ter preted by some work ers as a
lay ered se quence of tuff, vol ca nic brec cia and vol ca nic-de -
rived sed i men tary rocks (e.g., Camp bell and Pent land,
1983), whereas oth ers have in di cated that the zone in cludes 
a sig nif i cant pro por tion of premineralization dioritic to
monzonitic in tru sive rocks (e.g., Pe ters, 2005, 2007). The
age of min er al iza tion is par tially con strained by an Ar/Ar
cool ing age of 163.67 ±0.84 Ma on bi o tite from a post -
mineralization quartz-feldspar porphyry dike (Logan et al.,
2007).

DEERHORN (MINFILE 093A  204)

The Deerhorn zone, lo cated about 1 km north east of
the Megabuck zone, com prises min er al iza tion that was en -
coun tered dur ing a 2003 di a mond-drill ing pro gram by
Fjordland Ex plo ra tion Inc., de signed to test an area of
anom a lous cop per in soils co in ci dent with an IP anom aly
that ex tends east-north east from the Megabuck zone. The
best min er al iza tion came from hole DH-03-30, which in -
ter sected a brec cia zone with quartz-car bon ate vein ing and
semimassive chal co py rite, grad ing 0.90% Cu and 42.3 ppb
Au over 15.4 m (Pe ters, 2004). Eval u a tion of this area is in
its early stages, but di a mond-drill hole WJ-06-70, 600 m
north east of hole DH-03-30, also en coun tered cop per min -
er al iza tion (Pe ters, 2007), as did two holes drilled on a sep -
a rate IP anom aly in 2008, about 1 km north of DH-03-30
(Cariboo Rose Resources Ltd., 2008).

SPELLBOUND (MINFILE 093A  205)

The Spell bound show ing is within hornfelsed sand -
stone of the polylithic brec cia suc ces sion near the con tact
of the Takomkane batholith, about 2.3 km east of the
Megabuck zone. It com prises mi nor amounts of chal co py -
rite and py rite in quartz stockworks within a broader area of 
tour ma line-epidote al ter ation. The min er al iza tion was dis -
cov ered by Noran da Ex plo ra tion Com pany Ltd. in 1992,
but has re ceived lit tle sub se quent at ten tion. A grab sam ple
col lected dur ing an ex plo ra tion pro gram by Fjordland Min -
er als Ltd. in 2001 re turned 1992 ppm Cu and 13 ppb Au
(Peters, 2002, sample V-9).

TAKOM (MINFILE 093A  206)

The Takom zone is 2.5 km south of the Megabuck
zone. Bed rock ex po sure is lim ited to a cou ple of old
trenches and road scrapes, and con sists of vari ably si lici -
fied and py ritic granodiorite to quartz monzodiorite that re -
sem bles the Woodjam Creek unit of the Takomkane
batholith. Small ex po sures of py rite-al tered brec cia oc cur a
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few hun dred metres east of the gra nitic out crops, and there
are good ex po sures of epidote±tour ma line–al tered brec cia
in a cut block about 700 m to the south. These brec cia ex po -
sures are as signed to the polylithic brec cia suc ces sion of the 
Nicola Group.

Exploram Min er als Ltd. tested the area with three di a -
mond-drill holes in 1974 and an other hole in 1977 (Cruz,
1974b, 1977). One of the holes, 74-3, in ter sected 1.3 g/t Au
and 0.13% Cu over a 10.7 m in ter val that also in cluded
1.5 m of 0.028% MoS2 (Carne, 1984). Fjordland Ex plo ra -
tion Inc. drilled eight re verse-cir cu la tion holes and one di a -
mond-drill hole in 2005, to test co in ci dent IP and cop per-
in-soils anom a lies. The re sults were en cour ag ing, and in -
cluded an in ter sec tion grad ing 0.10 g/t Au and 0.12% Cu
over the bot tom 82.6 m of the di a mond-drill hole (Pe ters,
2006, hole 05-48). A 526.4 m di a mond-drill hole in 2006
in ter sected 0.033 g/t Au and 0.058% Cu over 464.0 m, and
in cluded sev eral higher grade in ter sec tions (Pe ters, 2007,
hole 06-71). The hostrocks in ter sected in Fjordland’s
drillholes are de scribed mainly as feldspathic volcanics,
volcaniclastics and brec cias, cut by gra nitic in tru sive rocks
and hornblende por phyry. Min er al iza tion con sists of chal -
co py rite, py rite, mag ne tite and mi nor mo lyb de nite, which
occur in quartz stringers, as disseminations and along
fractures.

SOUTHEAST ZONE

The South east zone is a por phyry-style cop per-mo lyb -
de num-gold oc cur rence hosted by the Woodjam Creek unit
of the Takomkane batholith. It is lo cated on low, drift-cov -
ered ground a short dis tance west of Woodjam Creek, about 
2.5 km east of the Takom oc cur rence. The min er al iza tion
was dis cov ered in the late sum mer and fall of 2007, when
Fjordland Ex plo ra tion Inc. ini ti ated a drill ing pro gram to
test an IP chargeability anom aly iden ti fied by a geo phys i cal 
sur vey con ducted ear lier that year. Three widely spaced
ver ti cal di a mond-drill holes that were com pleted dur ing the 
pro gram were min er al ized from top to bot tom. The best
grades came from hole WJ-07-79, which in ter sected
203.55 m grad ing 0.34% Cu and 0.014% Mo (Fjordland
Ex plo ra tion Inc., 2008a). Drill ing be gan again in the spring
of 2008 and, by the end of sum mer, a to tal of 15 ver ti cal
holes, to tal ling 6059 m, had been drilled in the South east
zone; all were min er al ized from the bed rock sur face to the
bot tom of the hole (Fjordland Ex plo ra tion Inc., 2008b).
The deep est hole (WJ-08-82) ex tended to 700.4 m and in -
ter sected 570.9 m grad ing 0.24% Cu, 0.013% Mo and
0.028 g/t Au. The high est cop per and gold grades so far re -
corded are from hole WJ-08-84, which in ter sected
226.77 m grad ing 0.93% Cu, 0.003% Mo and 0.40 g/t Au,
in clud ing 51.00 m grad ing 1.61% Cu, 0.004% Mo and
0.84 g/t Au. Drill ing has so far cov ered less than a third of
the 1.5 km by 1.0 km IP anom aly, and mineralization
remains open in all directions (Fjordland Exploration Inc.,
2008b).

Min er al iza tion in the South east zone con sists of py rite, 
chal co py rite and mo lyb de nite, which oc cur along frac -
tures, in quartz veinlets and as dis sem i na tions. A core sam -
ple from di a mond-drill hole WJ-07-79 was sub mit ted to R.
Creaser at the Uni ver sity of Al berta for Re-Os dat ing of
mo lyb de num, and re turned a model age of 196.9 ±0.9 Ma
(J. Lo gan, pers comm, 2008). This Early Ju ras sic age dem -
on strates that min er al iza tion was broadly syn chro nous
with crys tal li za tion of the host Woodjam Creek unit of the
Takomkane batholith.

MEGATON

The Mega ton cop per oc cur rence is hosted by the
Woodjam Creek unit of the Takomkane batholith on the
east side of Woodjam Creek, about 3 km north east of
Fjordland’s South east zone. The ini tial dis cov ery, made in
the late sum mer of 1995 and fol lowed up in the spring of
1996, com prised blocks of li mo nite- and mal a chite-stained
granodiorite in a road bank within a new cut block. This led
to stak ing of the Mega ton claim group and sev eral trench -
ing pro grams, car ried out from 1996 to 2006, that un cov -
ered a sig nif i cant area of cop per min er al iza tion (Wahl,
1996, 2002, 2006). The Mega ton claims were sub se quently 
optioned by North ern Rand Re source Corp., who car ried
out a ma jor drill ing pro gram over the Mega ton showing
during the summer of 2008.

Trenches and drill roads on the Mega ton show ing ex -
pose highly frac tured granodiorite, with frac ture-con -
trolled clay and li mo nite al ter ation, and abun dant mal a chite 
and az ur ite, mainly along frac tures and shears. Na tive cop -
per is also re ported, as are lo cal oc cur rences of bornite,
chal co py rite and traces of mo lyb de nite (Wahl, 2002, 2006). 
The sul phide min er als and their al ter ation prod ucts oc cur
along frac tures, in quartz veins and as disseminations.

The ini tial phase of di a mond-drill ing car ried out by
North ern Rand Re source Corp. con sisted of 3186 m in 15
holes. Only a few pre lim i nary re sults have been re leased,
in clud ing in ter sec tions of 0.256% Cu over 13.9 m, 0.237%
Cu over 7.1 m, and 0.340% Cu over 26 m, in hole MT 07a
(North ern Rand Re source Corp., 2008).

SOUTH ROAD

The South Road show ing is within the south ern part of
the Mega ton claim group, on the slopes east of Woodjam
Creek, about 1200 m south east of Fjordland’s South east
zone. The min er al ized out crops were dis cov ered in 1996,
in the drain age ditch along a newly con structed log ging
road (Wahl, 1996). The min er al iza tion con sists of py rite,
chal co py rite, mal a chite and lo cal traces of mo lyb de nite,
which oc cur along frac tures and shears cut ting granodiorite 
of the Takomkane batholith (Woodjam Creek unit). Part of
the orig i nal show ing was re-ex posed with a hand trench in
2002 (Wahl, 2002), but it has not received any subsequent
attention.

Occurrences Associated with the Boss
Creek and Schoolhouse Lake Units of the
Takomkane Batholith

RODEO AND LUKY JACK OCCURRENCES

The Ro deo and Luky Jack oc cur rences are lo cated 6–
8 km south east of Tisdall Lake. The TL claims, held by the
Beth le hem Cop per Cor po ra tion, were staked over this area
in 1980 and were ex plored by Cominco Ltd. in 1981 with a
pro gram that in cluded geo log i cal map ping, a soil geo chem -
i cal sur vey and an in duced-po lar iza tion geo phys i cal sur vey 
(Rebic, 1981; Jackisch, 1981). Mi nor amounts of chal co py -
rite and mal a chite, as dis sem i na tions and frac ture-coat ings, 
were iden ti fied at this time within quartz monzodiorite of
the Takomkane batholith. Part of the area was re-staked as
the Ro deo claims in 1998, to cover min er al iza tion ex posed
in a pit ex ca vated for road-fill dur ing log ging op er a tions by
Weldwood of Can ada Ltd (Wahl, 1998). The ad join ing
Luky Jack claims were staked at the same time, to cover a
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zinc-in-soils geo chem i cal anom aly and an ad ja cent IP
geophysical anomaly, both identified by Cominco in 1981.

The Ro deo show ing con sists of chal co py rite, lo cally
with mal a chite and az ur ite, that oc curs as dis sem i na tions,
blebs and frac ture-fill ings as so ci ated with al ter ation and
vein as sem blages that in clude quartz, mag ne tite, epidote,
K-feld spar and seri cite. The hostrock is mainly quartz
monzodiorite of the Takomkane batholith. A grab sam ple
col lected dur ing the pres ent study con tained 6335.27 ppm
Cu, 3824 ppb Ag and 212 ppb Au (Schiarizza et al., 2009,
sam ple 08KBE-140). A short di a mond-drill hole di rected
un der the min er al ized ex po sures in 2001 did not in ter sect
any significant mineralization (Wahl, 2004).

The Luky Jack show ing is lo cated about 1800 m north-
north east of the Ro deo oc cur rence, and has been ex plored
with trenches and two short di a mond-drill holes (Wahl,
1998, 2004). It com prises quartz veins and stockworks that
lo cally con tain mi nor amounts of sphalerite and chal co py -
rite, and are as so ci ated with al ter ation as sem blages that in -
clude epidote, mag ne tite, K-feld spar and seri cite.
Hostrocks in clude the Boss Creek unit of the Takomkane
batholith and ad ja cent brec cias and flows of the Nicola
Group.

GRANITE MOUNTAIN OCCURRENCE

The Gran ite Moun tain cop per oc cur rence is hosted by
the School house Lake unit of the Takomkane batholith,
5 km west-south west of the Mof fat Lakes. A group of
claims cov er ing this area was re ferred to as the Gran ite
Moun tain prop erty by Bailey (2007), who de scribed a
small pro gram of geo log i cal map ping and soil sam pling.
Min er al iza tion con sists of mi nor chal co py rite and mal a -
chite mar ginal to shear-zone–hosted quartz veins, and mi -
nor mal a chite stain ing along joints within granodiorite to
the south of the veins (Bailey, 2007).
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