
Geology and Mineral Occurrences of the Timothy Lake Area,
South-Central British Columbia (NTS 092P/14)

by P. Schiarizza and J.S. Bligh

KEYWORDS: Quesnel Terrane, Nicola Group, Takomkane
batholith,  Spout Lake pluton, Peach Lake stock,
monzodiorite, monzonite, cop per, gold, por phyry, skarn

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 sheets. Map ping dur ing the 
2005 and 2006 field sea sons cov ered the Canim Lake and
Hendrix Lake map ar eas, and is sum ma rized by Schiarizza
and Boulton (2006a, b) and Schiarizza and Macauley
(2007a, b). Here, we pres ent pre lim i nary re sults from the
third 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, 2007. This work cov ers the 092P/14 NTS
map sheet, com pris ing about 950 km2 centred near Timothy 
Lake (Fig 1).

The Tim o thy Lake map area is lo cated near the east ern
edge of the In te rior Pla teau phys io graphic prov ince, within
the tra di tional ter ri to ries of the North ern Secwepemc te
Qelmucw and Esketemc First Na tions. To pog ra phy is gen -
er ally sub dued, with el e va tions rang ing from about 800 m
along Bridge Creek to 1 655 m on Mount Tim o thy. The
town of Lac La Hache, along High way 97, is lo cated in the
south west ern part of the map area, and the vil lage of For est
Grove and the west sub di vi sion of the main Canim Lake In -
dian re serve are near the south east ern cor ner of the area.
Ac cess to most parts of the map area is eas ily achieved
through ex ten sive net works of public, logging and forest
service roads.

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),
as well as sub se quent, more de tailed stud ies by Panteleyev
et al. (1996), Schiarizza and Is rael (2001) and Schiarizza et
al. (2002a, b, c). Our geo log i cal in ter pre ta tion of the Tim o -
thy Lake map 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
geo phys i cal 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 part ners (Car son et al., 2006a, b, c; Coyle
et al., 2007; Dumont et al., 2007).

REGIONAL GEOLOGICAL SETTING

The Tim o thy Lake map 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 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; Thomp son et al., 2006). An as -
sem blage of mid  to Late Pa leo zoic oce anic bas alts and
cherts as signed to the Slide Moun tain Terrane oc curs di -
rectly east of the Quesnel belt, and is in turn jux ta posed
against a wide belt of Pro tero zoic and Pa leo zoic
siliciclastic, car bon ate and vol ca nic rocks of the Kootenay
Terrane. The Kootenay Terrane is com monly in ter preted as
an out board fa cies of the an ces tral North Amer i can
miogeocline (Struik, 1988a; Colpron and Price, 1995),
whereas the Slide Moun tain Terrane is in ter preted as the
thrust-imbricated rem nants of a Late Pa leo zoic mar ginal
ba sin (Schiarizza, 1989; Ferri, 1997). To the west of the
Quesnel Terrane are Late Pa leo zoic through mid-Me so zoic
oce anic rocks of the Cache Creek Terrane, which are in ter -
preted as part of the 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 sedimentary rocks, and
flat-lying basalt of Neogene and Quaternary age (Fig 1).

Prom i nent geo log i cal struc tures in the re gion in clude
Permo-Tri as sic thrust faults that im bri cate the Slide Moun -
tain Terrane and sep a rate it from the un der ly ing Kootenay
Terrane (Schiarizza, 1989; Schiarizza and Macauley,
2007a); Late Tri as sic or Early Ju ras sic, east-di rected thrust
faults that im bri cate the Quesnel Terrane (Struik, 1988b;
Bloodgood, 1990); and pre dom i nantly south west-di rected, 
synmetamorphic folds and thrust faults of Early to Mid dle
Ju ras sic age that de form the rocks and mu tual bound aries of 
the Kootenay, Slide Moun tain and Quesnel ter ranes (Ross
et al., 1985; Mortensen et al., 1987; Rees, 1987; Schiarizza
and Preto, 1987). The struc tural ge ol ogy of the Quesnel
Terrane also in cludes faults that ex erted con trols on Tri as -
sic-Ju ras 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 al ter ation and
min er al iza tion sys tems (Preto, 1977, 1979; Nel son and
Bellefontaine, 1996; Lo gan and Mihalynuk, 2005b). Youn -
ger struc tures in clude prom i nent sys tems of Eocene dextral
strike-slip and extensional faults (Ewing, 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
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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 and 2007, 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.



Val ley cop per-mo lyb de num por phyry de pos its are in
calcalkaline plutonic rocks of the Late Tri as sic Guichon
Creek batholith (Casselman et al., 1995), which is lo cated
in the west ern part of the Quesnel Terrane, about 150 km
south of the Tim o thy Lake map area. Al ka line plutons,
many of lat est Tri as sic age, are scat tered across much of the
Quesnel Terrane, and host im por tant cop per-gold por phyry
de pos its. These in clude 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).
Por phyry and skarn oc cur rences con tain ing mo lyb de num
and tung sten are as so ci ated with Early Cre ta ceous
calcalkaline plutons in the re gion, and Eocene vol ca nic
rocks and struc tures lo cally host epi ther mal veins that con -
tain gold and sil ver (Schiarizza et al., 2002a; Schiarizza and 
Boulton, 2006a; Schiarizza and Macauley, 2007a).

LITHOLOGICAL UNITS

The dis tri bu tion of the main lithological units within
the Tim o thy Lake map area is shown on Fig 2. The Quesnel
Terrane is rep re sented mainly by sed i men tary and vol ca nic
rocks of the Up per Tri as sic Nicola Group and Early Ju ras -
sic granodiorite of the Takomkane batholith, but also in -
cludes suites of quartz-poor in tru sions that crop out mainly
in the area of Spout and Peach lakes. Vol ca nic rocks of the
Eocene Skull Hill For ma tion also un der lie sig nif i cant por -
tions of the map area, and are cut by small dioritic plugs east 
of Mount Tim o thy. Ol iv ine-phyric ba salt flows of the Mio -
cene-Plio cene Chil cotin Group crop out lo cally in the
south ern, west ern and north ern parts of the map area, and
Qua ter nary (?) ba salt flows con tain ing lherzolite xe no liths
occur on and adjacent to Mount Timothy.

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 Brit ish Co lum bia. 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 sheet have also been re ferred to as Quesnel River
Group (Camp bell, 1978) or Takla Group (Rees, 1987). The
Nicola Group in the east ern part of the Takomkane Pro ject
area 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 that make up the east ern part of the
group; and the volcaniclastic suc ces sion, an as sem blage of
volcaniclastic and vol ca nic rocks that crop out over a broad
area to the west (Schiarizza and Boulton, 2006a, b; Schia -
rizza and Macauley, 2007a, b). Most rocks of the Nicola
Group in the Tim o thy Lake map area are here as signed to
the volcaniclastic suc ces sion. How ever, two ad di tional
units, not rec og nized to the east, have been mapped in the
north-cen tral part of the map area. These are re ferred to as
the polylithic breccia unit and the red sandstone-
conglomerate unit.

VOLCANICLASTIC SUCCESSION

The volcaniclastic suc ces sion of the Nicola Group is
wide spread within the Tim o thy Lake map area (Fig 2), but

for the most part is rep re sented by small, sparsely scat tered
ex po sures that af ford no op por tu nity to es tab lish an in ter nal 
stra tig ra phy. Rel a tively good sets of ex po sures oc cur on a
se ries of ridges and hills that ex tends from Chub Lake
northwestward to Greeny Lake, and within the cen tral part
of the belt that oc curs be tween the polylithic brec cia unit
and the red sand stone-con glom er ate unit north of Mount
Timothy.

Most ex po sures within the volcaniclastic suc ces sion
con sist of mas sive, un strati fied vol ca nic brec cia con tain ing 
frag ments of mainly pyroxene-phyric and pyroxene-feld -
spar-phyric ba salt. The brec cia is typ i cally dark green or
grey-green and rusty brown to green ish-brown-weath ered
(Fig 3). Lo cally, such as in ex po sures south and south east of 
Greeny Lake, the col our is mot tled be cause the frag ments
oc cur in a va ri ety of colours, in clud ing light to dark green,
grey and ma roon. The frag ments com monly range from a
few milli metres to more than 10 cm in size, but in some ex -
po sures the brec cia is finer grained, with frag ments up to
only a few centi metres. Frag ments are typ i cally an gu lar to
subangular, poorly sorted and ma trix-sup ported, al though
clast-sup ported va ri et ies oc cur lo cally and some ex po sures
in clude a sub stan tial pro por tion of subrounded clasts. The
ma trix is com posed mainly of feld spar, pyroxene and small
mafic lithic grains, and lo cally is cal car e ous. In many ex po -
sures the compositional sim i lar ity between clasts and
matrix obscures the fragmental texture of the rock.

A sub stan tial pro por tion of the volcaniclastic suc ces -
sion con sists of me dium to coarse-grained, lo cally gritty,
me dium to dark green or grey-green sand stone that weath -
ers to lighter shades of green or brown ish-green. The sand -
stone oc curs as poorly de fined in ter vals within ex po sures
dom i nated by vol ca nic brec cia, and as in di vid ual out crops
or se ries of out crops rep re sent ing many tens of metres in
strati graphic thick ness. Most sand stone units con sist of
feld spar, mafic min eral grains (mainly pyroxene), mafic
lithic grains, and vari able pro por tions of dark, fine-grained
ma trix ma te rial. Many sand stone units are mas sive, but
bed ding is lo cally de fined by dark lami na tions or thin
interbeds of fine-grained sandstone or laminated siltstone.

Dark green, brown ish-weath ered ba salt forms rare ex -
po sures scat tered through out the volcaniclastic suc ces sion, 
and forms a sub stan tial part of the suc ces sion south of
Spout Lake, near the con tact with the over ly ing polylithic
brec cia unit. Most ba salt units con sist of a fine-grained,
chlorite-epidote-al tered groundmass with sparse to abun -
dant, 1 to 5 mm pyroxene and feld spar pheno crysts, and
amygdules of mainly epidote and cal cite. Sim i lar
pyroxene-feld spar por phyry also oc curs as dikes cut ting
brec cia, sand stone and ba salt units of the volcaniclastic
succession.

Light grey-weath ered lime stone forms a prom i nent,
iso lated ridge of out crop near the south ern bound ary of the
Tim o thy Lake map area, 10 km south east of Lac La Hache.
Con tacts with ad ja cent rock units are not ex posed, but out -
crops of vol ca nic brec cia to the west, north west and north
sug gest that the lime stone is within the volcaniclastic suc -
ces sion. The lime stone dis plays a prom i nent platy to flaggy
lay er ing that dips gently to the north-north east (Fig 4). The
ex po sure has a strike length of about 600 m and a strati -
graphic thick ness of 30 to 40 m. In de tail, most of the rock
com prises ir reg u lar do mains of very fine grained, pale
brown dolomitic (?) lime stone cut by abun dant veins and
patches of white crys tal line cal cite. Fos sil frag ments oc cur
lo cally, and Camp bell and Tip per (1971) re port that a fos sil
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Fig ure 2. Gen er al ized ge ol ogy of the Tim o thy Lake map area, based mainly on 2007 field work.



col lec tion from this ex po sure in di cates a Late Tri as sic,
prob a bly Norian age. This is the only fos sil con straint on
the age of the Nicola Group within the Timothy Lake map
area.

POLYLITHIC BRECCIA UNIT

The polylithic brec cia unit of the Nicola Group crops
out in the north-cen tral part of the map area, in an area of
rel a tively good ex po sure south of Peach Lake. This unit
con sists mainly of brec cia and re lated con glom er ate that
con tain a va ri ety of clasts, in clud ing a sig nif i cant pro por -
tion de rived from in tru sive rocks. This heterolithic clast
pop u la tion dis tin guishes the unit from the volcaniclastic
suc ces sion, where brec cia con tains frag ments of mainly or
en tirely pyroxene-feldspar-phyric basalt.

The brec cia of the polylithic brec cia unit has an over all
me dium to dark green or green ish-grey col our, and com -
monly weath ers to light shades of brown, green ish-brown
or beige. It is char ac ter is ti cally ma trix-sup ported and
poorly sorted, with an gu lar to subrounded clasts rang ing
from a few milli metres to 15 cm in size (Fig 5). The clast
pop u la tion is com monly dom i nated by fine-grained,
equigranular to weakly por phy ritic feldspathic rocks rang -

ing from diorite to monzonite in com po si tion. Me dium-
grained gab bro/diorite, monzodiorite and monzonite frag -
ments are also com mon, as are mafic to in ter me di ate vol ca -
nic clasts con tain ing vari able pro por tions of feld spar,
pyroxene and hornblende pheno crysts. Small clasts of
pyroxenite, syenite and lime stone were ob served lo cally.
The ma trix con sists mainly of feld spar with scat tered mafic
min eral grains. In many ex po sures it is dif fi cult to dis tin -
guish the ma trix from the feldspathic fragments that
dominate the clast population.

Sand stone is a rel a tively mi nor com po nent of the
polylithic brec cia unit, and oc curs as thin bed ded to mas -
sive in ter vals rang ing from a few centi metres to sev eral
tens of metres in thick ness (Fig 6). The sand stone in ter vals
are gen er ally dark grey-green in col our, and weather to
lighter shades of rusty-brown or green ish-brown. They
con sist mainly of feld spar and dark, fine-grained ma trix
ma te rial, but lo cally in clude a sig nif i cant pro por tion of
mafic min eral grains (mainly pyroxene). Dark grey
siltstone is in ter ca lated with fine to coarse-grained sand -
stone in some thin bed ded in ter vals, and thin lenses of im -
pure lime stone oc cur along the east ern edge of the belt at
the Nemrud skarn oc cur rence (von Guttenberg, 1995).
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Fig ure 3. Vol ca nic brec cia of the Nicola volcaniclastic suc ces sion,
High way 97 near the south bound ary of the map area.

Fig ure 4. Lime stone of the Nicola volcaniclastic suc ces sion, 10 km
south east of Lac La Hache. View is to the west.

Fig ure 5. Epidote-al tered brec cia of the Nicola polylithic brec cia
unit, 4 km east of Peach Lake.

Fig ure 6. Thin sand stone units interbedded with con glom er ate,
Nicola polylithic brec cia unit, 2 km south east of Peach Lake.



Mas sive sand stone in ter vals are gen er ally
coarse-grained, com monly con tain scat tered
rounded to subrounded peb bles, and lo cally
grade into ma trix-sup ported con glom er ate.
The clast pop u la tion of the peb bly sand stone
and con glom er ate is typ i cally dom i nated by
fine to me dium-grained intrusive rocks
ranging from gabbro to  monzonite  in
composition.

Vol ca nic rocks were not pos i tively iden ti -
fied within the polylithic brec cia unit, but it in -
cludes ex po sures of apha ni tic to fine-grained
feldspathic rock, lo cally with pheno crysts of
feld spar and/or pyroxene, of un cer tain or i gin.
It is sus pected that most of these are high level
in tru sions, at least in part re lated to the Spout
Lake in tru sive suite, but some could be
volcanic flows.

In the area south of Spout Lake, the polylithic brec cia
unit is un der lain by pyroxene-rich flows and brec cia units
of the volcaniclastic suc ces sion across an east-dip ping con -
tact. This con tact ap pears to be one of mixed gra da tion,
with pyroxene por phyry brec cia in ter ca lated with
polylithic brec cia over a strati graphic in ter val of sev eral
hun dred metres. How ever, the polylithic brec cia unit is
over lain by pyroxene-rich brec cia, sand stone and vol ca nic
rocks as signed to the volcaniclastic suc ces sion along its
south ern mar gin. It is there fore in ferred that the polylithic
brec cia unit com prises a thick lens that is in ter leaved with
the volcaniclastic suc ces sion in its up per part, as sche mat i -
cally shown on Fig ure 7. The polylithic brec cia unit has not
been di rectly dated, but it is older than the monzodioritic
stocks and dikes of the Spout Lake in tru sive suite that in -
trude it. One of these stocks has yielded a U-Pb ti tan ite date
of 203 ±4 Ma, and a nearby feld spar-phyric andesitic rock,
in ter preted to be a high level in tru sion within the polylithic
brec cia unit, has yielded a sim i lar U-Pb zir con date of
203.9 ±4.2 Ma (Whiteaker et al., 1998). These dates are
Late Tri as sic ac cord ing to the time scale of Pálfy et al.
(2000). The polylithic brec cia unit is there fore in ferred to
be Late Tri as sic, be cause it is within the up per part of the
mainly Late Tri as sic volcaniclastic suc ces sion, and is cut
by Late Tri as sic in tru sive rocks. Sim i lar brec cia in the area
of the Mount Polley mine (unit 3 of Panteleyev et al., 1996)
is con sid ered to be Early Ju ras sic be cause it passes
stratigraphically upwards into sedimentary rocks that
contain Early Jurassic fossils.

RED SANDSTONE-CONGLOMERATE UNIT

The red sand stone-con glom er ate unit crops out in the
north-cen tral part of the map area, north and north west of
Mount Tim o thy. It over lies the polylithic brec cia unit and
the in ter ven ing sec tion of pyroxene-rich rocks as signed to
the volcaniclastic suc ces sion, and there fore ap pears to be
the high est strati graphic el e ment of the Nicola Group ex -
posed within the map area. The top of the unit is not ex -
posed. It is cut by a small por phy ritic monzonite plug and is
un con form ably over lain by Eocene vol ca nic rock of the
Skull Hill For ma tion. The red sand stone-con glom er ate unit 
con sists mainly of sand stone and heterolithic con glom er ate 
and brec cia, but also in cludes pyroxene-phyric vol ca nic
flows and as so ci ated flow brec cia. The con glom er ate and
brec cia are sim i lar in com po si tion to those of the polylithic
brec cia unit, but the red sand stone-con glom er ate unit is dis -

tin guished by a higher proportion of sandstone and its
predominant red colour.

The sand stone within the unit is fine to coarse-grained,
and con sists mainly of feld spar, along with vari ably al tered
mafic grains (largely pyroxene) and very fine grained, dark
ma trix ma te rial. The clastic feld spar grains in clude plagio -
clase and K-feld spar, and can be subhedral, bro ken or
weakly rounded. Bed ding is ev i dent as vague pla nar lami -
na tions (Fig 8), or as thin, pla nar to gently un du lat ing beds
de fined mainly by con trast ing grain size in ad ja cent beds.
The sand stone is typ i cally red on both weath ered and fresh
sur faces, but grey and green units are also pres ent, and it is
not un com mon for sand stone in a sin gle out crop to show ir -
reg u lar col our vari a tions, mainly in shades of red and
green.

Con glom er ate and con glom er atic sand stone are a ma -
jor com po nent of the red sand stone-con glom er ate unit, and
lo cally dom i nate in ter vals 100 m or more in thick ness. The
con glom er ate gen er ally has an over all red or pur ple col our
(Fig 9), but lo cally dis plays patchy col our vari a tions in
shades of red, pur ple, grey and green. It is ma trix-sup ported 
and very poorly sorted, with clasts com monly rang ing from
a few milli metres to 20 cm in size, and lo cally rang ing up to
60 cm across. The clasts are com monly subangular to
subrounded, but in places are mainly an gu lar to subangular. 
They are sim i lar to those found in the polylithic brec cia
unit, con sist ing mainly of fine to me dium-grained,
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Fig ure 7. Sche matic ver ti cal cross sec tions along the lines shown in Fig ure 2.

Fig ure 8. Lam i nated red sand stone of the Nicola red sand stone-
con glom er ate unit, 6 km north west of Mount Tim o thy.



equigranular to weakly por phy ritic, feld spar-rich vol ca nic
and plutonic rock types rang ing from monzonite to diorite
in com po si tion. The me dium to coarse-grained sandy ma -
trix con sists largely of feld spar, ac com pa nied by mafic
min eral grains and fine-grained ma trix ma te rial. The
fragmental tex ture is gen er ally more con spic u ous than in
the polylithic brec cia unit, because the matrix tends to be
more friable and recessive-weathering.

Ba salt flows and re lated flow brec cia are a rel a tively
mi nor com po nent of the red sand stone-con glom er ate unit,
but were noted at sev eral dif fer ent lo cal i ties within the unit.
The flows are com monly mot tled in shades of me dium to
dark pur ple, grey and green, and weather to lighter shades
of these same colours. They in clude 1 to 3 mm pyroxene
pheno crysts that com prise 10 to 20% of the rock, and fewer
and smaller feld spar pheno crysts, within a very fine
grained groundmass that con tains tiny feld spar laths. Ir reg -
u larly shaped ves i cles, up to 1 cm in size, are com monly
filled with calcite and chlorite.

The com po si tions of the var i ous rock types within the
red sand stone-con glom er ate unit are sim i lar to those of cor -
re spond ing rock types within the un der ly ing volcaniclastic
suc ces sion and polylithic brec cia unit. The main change is
the pre dom i nant red to pur ple col our of all rock types,
which may re flect a tran si tion to more ox i diz ing con di tions
in a shal low ma rine or subaerial en vi ron ment. The unit is
un dated, but is sus pected to be Late Triassic and/or Early
Jurassic.

Spout Lake Intrusive Suite

In tru sive rocks of pre dom i nantly monzodioritic com -
po si tion that crop out in the north-cen tral part of the map
area are re ferred to as the Spout Lake in tru sive suite. These
rocks in trude the polylithic brec cia unit and ad ja cent rocks
of the Nicola Group, and are as so ci ated with skarn and por -
phyry-style cop per-gold oc cur rences. The larg est in tru sive
body, here re ferred to as the Spout Lake pluton, crops out
north of Peach Lake and ex tends be yond the north ern limit
of the Tim o thy Lake map area. Finer grained rocks of sim i -
lar com po si tion form sev eral mappable stocks and nu mer -
ous dikes that are com mon within an area of about 25 km2 to 
the south and southeast of Peach Lake.

SPOUT LAKE PLUTON

The Spout Lake pluton is rep re sented by a se ries of
good ex po sures near the north ern bound ary of the map
area, east of Spout Lake and north of Peach Lake. The
pluton ap par ently in trudes the polylithic brec cia unit of the
Nicola Group to the south, and is over lain by Eocene vol ca -
nic rocks to the east, but nei ther of these con tacts is ex -
posed. It ex tends north ward be yond the limit of map ping in
the cur rent pro ject for at least 7.5 km to the west end of
Murphy Lake (unit TrJsd of Campbell, 1978).

The Spout Lake pluton is of fairly uni form com po si -
tion where ob served within and ad ja cent to the Tim o thy
Lake map area. It com prises light grey-weath ered, me dium
to coarse-grained, equigranular pyroxene-bi o tite
monzodiorite, lo cally grad ing to diorite. Mafic min er als
com monly form about 20% of the rock. Pyroxene is more
abun dant than bi o tite, but the lat ter min eral com monly
forms larger, more con spic u ous grains that par tially en -
close other min er als. Quartz may be pres ent as a mi nor con -
stit u ent, but does not gen er ally form more than 1 or 2% of
the rock. Nar row dikes of pink, fine to me dium-grained
monzonite and syenite are fairly com mon (Fig 10), and
veins and patches of peg ma tite, com pris ing K-feld spar
with lesser amounts of plagioclase, quartz and hornblende,
occur locally.

The Spout Lake pluton has not been dated, but a sam -
ple col lected dur ing the 2007 field sea son has been sub mit -
ted to the geo chron ol ogy lab o ra tory at the Uni ver sity of
Brit ish Co lum bia for U-Pb dat ing of zir cons. It is sus pected
that it is of about the same age as the compositionally sim i -
lar stocks south of Peach Lake, one of which has yielded a
Late Tri as sic U-Pb ti tan ite date (see following section).

STOCKS AND DIKES SOUTH OF PEACH
LAKE

In the area south of Peach Lake, the Spout Lake in tru -
sive suite is rep re sented by the Peach Lake stock, five
smaller stocks and plugs, and nu mer ous dikes. Most of the
stocks con sist of me dium grey, light brown ish to pink ish
grey-weath ered, fine to me dium-grained, equigranular
monzodiorite. The monzodiorite lo cally grades to diorite or 
monzonite, but K-feld spar-epidote al ter ation is ubiq ui tous,
and com monly of such in ten sity that pri mary com po si tions
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Fig ure 9. Con glom er ate of the Nicola red sand stone-con glom er ate 
unit, 5 km north west of Mount Tim o thy.

Fig ure 10. Diorite cut by a monzonite dike; Spout Lake pluton,
north east of Spout Lake.



are masked. Mafic min er als typ i cally make up 15 to 25% of
the rock, and con sist of clinopyroxene with lesser amounts
of bi o tite, al though bi o tite lo cally forms larger, more con -
spic u ous grains. Mag ne tite, ti tan ite and ap a tite are com mon 
ac ces sory min er als. Pink, equigranular to weakly K-feld -
spar-phyric monzonite oc curs mainly as dikes cut ting
monzodiorite, but also forms a large part of the north ern tip
of the stock that crops out south of the main Peach Lake
stock. Crowded feld spar por phyry of monzonitic com po si -
tion also makes up the small cir cu lar plug that cuts the red
sand stone-con glom er ate unit 4.5 km north west of Mount
Tim o thy. A small patch of clinopyroxenite de scribed by
Whiteaker (1996) oc curs along the east mar gin of the stock
west of the Peach Lake stock, and pyroxenite also occurs
locally as xenoliths within the stock.

A poorly ex posed plug of por phy ri tic quartz
monzonite oc curs in the east ern part of the Peach Lake
stock, where it ap par ently in trudes the en clos ing
monzodiorite. This plug was mapped by ge ol o gists work -
ing for Amax Ex plo ra tion Inc. in the early 1970s (Leary and 
Godfrey, 1972) and its pres ence is con firmed by di a mond
drill ing at the Ann North pros pect (Callaghan, 2005). The
sin gle ex po sure of this plug lo cated dur ing the 2007 map -
ping pro gram com prises K-feld spar pheno crysts set in a
groundmass of plagioclase laths, with 10 to 15% quartz and
rare mafic grains al tered to chlorite, epidote and actinolite.

Most of the stocks south of Peach Lake have ir reg u lar,
sin u ous con tacts. Map ping of these con tacts is dif fi cult be -
cause the stocks and coun try rocks are com monly heavily
al tered with K-feld spar and epidote, which makes dif fer en -
ti at ing the stocks from compositionally sim i lar rocks of the
polylithic brec cia unit ten u ous. Fragmental rocks along
some con tacts ap pear to be xe no lith-rich mar ginal phases
of the stocks. In other ar eas, fragmental rocks that have pre -
vi ously been de scribed as in tru sive brec cia, such as along
the south mar gin of the stock east of the main Peach Lake
stock (Whiteaker, 1996), are here in ter preted as al tered
coun try rock, com pris ing in tru sive-clast breccia of the
polylithic breccia unit.

A sam ple col lected from the monzodiorite stock east of 
the main Peach Lake stock has yielded a U-Pb ti tan ite date
of 203 ±4 Ma (Whiteaker et al., 1998). This date was con -
sid ered to be Early Ju ras sic by Whiteaker et al. (1998), but
is Late Tri as sic ac cord ing to the more re cent time scale of
Pálfy et al. (2000). Sam ples col lected from two sep a rate
stocks dur ing the 2007 field sea son have been sub mit ted to
the geo chron ol ogy lab o ra tory at the Uni ver sity of Brit ish
Co lum bia for additional U-Pb dating.

A me dium-grained quartz-hornblende-feld spar por -
phyry dike cuts the monzodiorite stock east of the main
Peach Lake stock. The dike is not min er al ized, but is spa -
tially as so ci ated with ar eas of rel a tively gold-rich min er al -
iza tion within the monzodiorite that it in trudes (Aurizon
oc cur rence). The min er al ogy of the dike sug gests that it is
not re lated to the Spout Lake in tru sive suite. Whiteaker et
al. (1998) re port that zir cons from a sam ple of this dike
yielded a poorly-con strained up per in ter cept U-Pb date of
199 +23/–13 Ma.

Kelly Lake Stock

The Kelly Lake stock is rep re sented by a few scat tered
ex po sures of monzodiorite to diorite that ex tend from the
shore of Kelly Lake north ward about 800 m to 111 Mile
Creek, be tween Spring and Chub lakes. The stock is in -

ferred to ex tend about 1.5 km west of Kelly Lake on the ba -
sis of di a mond-drill holes cored dur ing min eral ex plo ra tion 
of the Spring Lake cop per oc cur rence (Blann, 1995b). The
stock in trudes brec cia and sand stone of the Nicola
volcaniclastic suc ces sion, al though the con tact is not ex -
posed on sur face, and is over lain to the east by vol ca nic
rocks of the Skull Hill Formation.

The ex po sures of the Kelly Lake stock lo cated dur ing
the pres ent study con sist mainly of grey, grey-brown-
weath ered, fine to me dium-grained, equigranular
monzodiorite and diorite. Mafic min er als make up 15 to
30% of the rock and con sist mainly of clinopyroxene and
bi o tite. Mi nor amounts of quartz are pres ent lo cally, and ti -
tan ite and ap a tite are con spic u ous in thin sec tion. The main
phases of the stock are vari ably al tered with K-feld spar,
epidote and chlorite, and are lo cally cut by nar row dikes of
monzodiorite to syenite. The Kelly Lake stock has not been
dated, but is sus pected to be of about the same age as the
compositionally similar Peach Lake stocks.

Intrusive Rocks South of Timothy Lake

An in tru sive body is in ferred to un der lie the area south
of the east end of Tim o thy Lake, based on ex ten sive an gu lar 
rub ble lo cated in a re cent log ging cut 1 km north west of the
nar rows be tween Tim o thy and Demp sey lakes. The rub ble
com prises red, fine to me dium-grained syenite to
monzonite with chlorite-epidote al ter ation along joint and
frac ture sur faces. Eigh teen hun dred metres to the south -
east, on the north east side of Demp sey Lake, a 60 m per cus -
sion-drill hole in ter sected diorite that might be part of the
same in tru sive sys tem (PDH TY2-82-1; Gam ble, 1983b).
The pres ence of these in tru sive rocks is note wor thy be -
cause of their compositional sim i lar ity to the eco nom i cally-
sig nif i cant Spout Lake intrusive suite.

Takomkane Batholith

The Takomkane batholith is a large Late Tri as sic–
Early Ju ras sic gra nitic pluton more than 40 km wide
(Fig 1). The south west ern part of the batholith un der lies
much of the east ern part of the Tim o thy Lake map area,
where it in trudes the Late Tri as sic Nicola Group to the
west, and is lo cally over lain by vol ca nic rocks of Eocene,
Mio cene-Plio cene and Qua ter nary (?) ages. To the east, in
the Canim Lake map area, the batholith has been sub di -
vided into two units, re ferred to as the Boss Creek unit and
the School house Lake unit (Schiarizza and Boulton,
2006a). The en tire ex po sure belt within the Tim o thy Lake
map area is cor re lated with the Schoolhouse Lake unit.

The School house Lake unit is very ho mo ge neous
through out its ex tent in the Tim o thy Lake map area. It con -
sists of light grey to pink ish grey, coarse to me dium-
grained, hornblende-bi o tite granodiorite, lo cally grad ing to 
monzogranite. Tonalite oc curs lo cally along the west ern
mar gin of the batholith, north east of Mount Tim o thy. Mafic 
min er als com monly make up 10 to 20% of the granodiorite, 
with hornblende pre dom i nat ing over bi o tite. The tex ture is
typ i cally por phy ritic, with K-feld spar crys tals up to sev eral
centi metres in size and, lo cally, quartz grains and ag gre -
gates up to 1 cm in size (Fig 11). Peg ma tite and aplite dikes
are a wide spread but rel a tively mi nor com po nent of the
unit. Grey to pink quartz por phyry and quartz-feld spar por -
phyry dikes that lo cally cut the batholith and the adjacent
Nicola Group may also be broadly related.
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The Takomkane batholith within the Tim o thy Lake
map area has yielded a U-Pb zir con date of 193.5 ±0.6 Ma
from a sam ple col lected at Ruth Lake (Whiteaker et al.,
1998). This Early Ju ras sic age for the School house Lake
unit is con firmed by a U-Pb zir con date of 195.0 ±0.4 Ma
from a sam ple col lected a short dis tance east of Lang Lake
(Schiarizza and Macauley, 2007a).

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 most ex ten sive ex po -
sures in the Tim o thy Lake map area are on and around
Mount Tim o thy, but the for ma tion also crops out in sev eral
ar eas to the south and north of the moun tain, as well as in
the south east cor ner of the map area. The lat ter ex po sures
com prise the north end of a con tin u ous belt of Eocene rocks 
that Camp bell and Tip per (1971) traced 70 km south to
Bonaparte Lake. They rec og nized that Eocene rocks were
also pres ent far ther to the north west, but map ping dur ing
the cur rent pro ject shows that the Skull Hill For ma tion is
much more ex ten sive than por trayed by Camp bell and Tip -
per (1971). Nu mer ous small out li ers of the for ma tion in the
north-cen tral part of the map area sug gest that the belt that
en com passes Mount Tim o thy once formed a con tin u ous
blan ket that extended to beyond the northern boundary of
the map area.

The Skull Hill For ma tion un con form ably over lies a
num ber of dif fer ent Me so zoic rock units within the Tim o -
thy Lake map area, in clud ing var i ous units of the Nicola
Group, the Takomkane batholith, the Spout Lake pluton,
and the Kelly Lake stock. The south ern bound aries of the
Mount Tim o thy belt and the belt to the south are in ferred to
be con trolled by east to north east-strik ing faults. The for -
ma tion con sists mainly of andesitic to ba saltic flows and as -
so ci ated flow brec cia, but also in cludes dacitic flows, vol -
ca nic brec cia, and rare ex po sures of arkosic wacke. The
most com mon rocks are grey to brown, pur plish brown-
weath ered andesitic flows char ac ter ized by abun dant
coarse plagioclase pheno crysts, and less con spic u ous
pyroxene and/or hornblende pheno crysts (Fig 12). Dark
grey ba saltic flows are also fairly com mon, and con tain
pyroxene and plagioclase pheno crysts. The andesitic and

ba saltic flows are com monly ve sic u lar, and ves i cles are
typ i cally filled with chalcedonic quartz or cal cite. Pale grey 
dacitic flows are rel a tively rare, and were ob served only in
the south east ern cor ner of the map area, north of Bridge
Creek, and in the Eocene sec tion that crops out along the
north-central boundary of the map area.

Vol ca nic brec cia is most com mon on the top and south
flank of Mount Tim o thy. It com prises pur ple, green and
grey vol ca nic frag ments, from less than 1 cm to more than
10 cm in size, within a fri a ble ma trix that is rich in feld spar
grains. The vol ca nic frag ments com monly con tain var i ous
com bi na tions and pro por tions of feld spar, pyroxene and
hornblende pheno crysts. Lo cally, the brec cia in cludes nar -
row in ter vals of thin-bed ded sand stone to small peb ble
con glom er ate con tain ing vol ca nic-lithic grains and crys tals 
of feld spar and mafic min er als. The brec cia lo cally re sem -
bles that of the Nicola Group, but it shows con sid er ably less 
chlorite-epidote al ter ation, and is clearly interbedded with
the feld spar-phyric flows that char ac ter ize the Skull Hill
For ma tion. Coarser brec cia, com pris ing poorly sorted frag -
ments up to 1.5 m across, within a fri a ble, pale grey-green,
feld spar-rich ma trix, crops out on an iso lated ridge in the
south east cor ner of the map area, south of Bridge Creek.
Ex ter nal con tacts were not ob served, but this coarse brec cia 
is within an area dom i nated by andesitic to basaltic flows
that are typical of the Skull Hill Formation.

Eocene or Younger Diorite

Grey, fine to me dium-grained, equigranular diorite
makes up two small plugs that in trude vol ca nic flows and
brec cia of the Skull Hill For ma tion on the east flank of
Mount Tim o thy. The dioritic rocks con sist of plagioclase,
lo cally with traces of K-feld spar, along with 25 to 35%
mafic min er als that in clude hornblende, clinopyroxene and
bi o tite. These diorite bod ies have not been dated, but are in -
ferred to be Eocene or youn ger be cause they cut rocks as -
signed to the Eocene Skull Hill Formation.

Chilcotin Group

The Chil cotin Group com prises flat-ly ing ba salt flows
and re lated rocks that cover much of the In te rior Pla teau of
south-cen tral Brit ish Co lum bia. The group ranges from
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Fig ure 11. Granodiorite with K-feld spar pheno crysts; Takomkane
batholith, north west of Lang Lake.

Fig ure 12. Plagioclase-phyric an de site of the Skull Hill For ma tion,
south flank of Mount Tim o thy.



Early Mio cene to Early Pleis to cene in age, and is con tem -
po ra ne ous with the more vo lu mi nous Co lum bia River
flood bas alts of Or e gon and Wash ing ton states (Mathews,
1989). The Chil cotin Group is cur rently the fo cus of a ma -
jor re search pro gram at the Uni ver sity of Brit ish Co lum bia,
aimed at better un der stand ing the vol ca nic lithofacies and
thick ness vari a tions within the group (Andrews and
Russell, 2007).

The Chil cotin Group within the Tim o thy Lake map
area is rep re sented by two out li ers near For est Grove in the
south ern part of the area, by a very small out lier north east of 
Peach Lake near the north ern bound ary of the map area, by
a few ex po sures along the rail way tracks south of Lac La
Hache, and by an ex po sure west of Rail Lake. The lat ter two 
ar eas, near the west ern edge of the map area, are ap par ently
part of a very ex ten sive blan ket of Chil cotin ba salt flows
that stretches far to the west and south. Our map ping, com -
bined with data from ex plo ra tion drillholes north east of
Rail Lake, shows that this blan ket does not ex tend as far
into the Tim o thy Lake area as in di cated on the re con nais -
sance-scale map of Campbell and Tipper (1971).

The Chil cotin Group within the Tim o thy Lake map
area con sists of dark grey to blue-grey, brown ish-weath -
ered, very fine grained ba salt that is vari ably ve sic u lar and
com monly con tains pale green ol iv ine pheno crysts 1 to
3 mm in size. The great est thick ness oc curs in the out lier
west of For est Grove, where close to 100 m of ba salt is ex -
posed. The out lier north-north west of For est Grove has
yielded a Mid dle to Late Mio cene K-Ar whole rock date of
11.8 ±0.5 Ma (Mathews, 1989).

Mount Timothy Basalt

Flat-ly ing ba salt con tain ing peridotite xe no liths oc -
curs as five sep a rate out li ers within a north-south belt,
11 km long, which en com passes Mount Tim o thy (Fig 2).
The ba salt is grey, lo cally ma roon, very fine grained and
weakly to mod er ately ve sic u lar. Red, scoriaceous ba salt
brec cia was noted at the base of the west ern out lier on
Mount Tim o thy, and also near the base of the north ern most
out lier. Peridotite xe no liths, mainly spinel lherzolite, are
com mon in all five out li ers of the Mount Tim o thy ba salt
and com monly range up to 20 cm in size (Fig 13). These are
lo cally ac com pa nied by smaller and less com mon crustal

xe no liths con sist ing mainly of medium-grained dioritic
rock.

The Mount Tim o thy ba salt, in clud ing the lherzolite xe -
no liths, is very sim i lar to xe no lith-bear ing ba salt that caps
Takomkane Moun tain, 30 km north east of Mount Tim o thy
(Schiarizza and Macauley, 2007a). The ba salt on Takom -
kane Moun tain is in ferred to be Pleis to cene be cause it rests
on a gla ci ated sur face but has been sculpted by sub se quent
gla cial ac tion (Suther land Brown, 1958). We sus pect that
the Mount Tim o thy basalt is of similar age.

STRUCTURE

Out crop scale struc tures within the Tim o thy 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 Skull Hill For ma tion. Folds of bed ding were ob served
only rarely within the Nicola Group, and pen e tra tive
foliations oc cur in only a few ex po sures of hornfelsed and
skarn-al tered rocks of the Nicola Group along the mar gin of 
the Takomkane batholith.

The mac ro scopic struc ture of the Nicola Group within
most of the map area is very poorly un der stood due to poor
ex po sure, a lack of marker units, and the pre dom i nance of
ap par ently non-strat i fied rocks. An ex cep tion is the area
north of Mount Tim o thy, where the three mappable units of
the Nicola Group out line a broad syncline with a poorly de -
fined ax ial trace (Fig 7). Rocks in the core of the syncline
are more or less hor i zon tal. Those on the west limb gen er -
ally dip east ward at gen tle to mod er ate an gles, al though
sand stone near the base of the polylithic brec cia unit south
of Spout Lake is nearly ver ti cal. Rocks on the east limb dip
gently west ward, but are folded through an an ti cli nal hinge
a short dis tance west of the Takomkane batholith and gen -
er ally dip eastward at the batholith contact.

Most of the faults mapped within the Tim o thy Lake
area strike east to north east and par tially con trol the dis tri -
bu tion of Eocene rocks. The larg est of these, the Greeny
Lake and Spring Lake faults, jux ta pose Eocene rocks on
their north side against Tri as sic rocks to the south, so are in -
ferred to have a com po nent of Eocene or youn ger north-
side-down dis place ment. The Spring Lake fault may also
have com po nent of dextral strike slip, based on the ap par -
ent off set of the Takomkane batholith. Al though they are
faulted, Eocene rocks are es sen tially hor i zon tal wher ever
bed ding orientations were observed.

Al though Eocene or youn ger faults are clearly pres ent,
many of the out crop scale faults ob served within Me so zoic
rocks 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 ma jor faults. In the Peach Lake area,
north west, north east and east-strik ing struc tures con trol
some of the al ter ation and min er al iza tion as so ci ated with
the Spout Lake intrusive suite.

MINERAL OCCURRENCES

The me tal lic min eral oc cur rences known within the
Tim o thy Lake map area (MINFILE, 2007) are con cen trated 
in the area south of Peach Lake, and are sum ma rized on Fig -
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Fig ure 13. Ba salt with lherzolite xe no liths, south flank of Mount
Tim o thy.



ure 14. Most of these are cop per-gold por phyry and skarn
oc cur rences as so ci ated with stocks of the Spout Lake in tru -
sive suite. Min eral oc cur rences scat tered through other
parts of the Tim o thy Lake map area are shown on Fig ure 2.
These in clude por phyry-style cop per-gold min er al iza tion
as so ci ated with the Kelly Lake stock, dis sem i nated chal co -
py rite within the Nicola Group north of Soda Lake, mo lyb -
de num-cop per show ings within the Takomkane batholith,
and struc tur ally con trolled polymetallic veins within the
Kamloops Group west of Timothy Creek.

Occurrences in the Peach Lake area

PEACH 1 (MINFILE 092P  001)

The Peach 1 show ing is lo cated 2 km south of Peach
Lake. It is the first min eral oc cur rence dis cov ered in the
Peach Lake area, and was ex plored with trenches and some
short di a mond-drill holes by Coranex Ltd. and Amax Ex -
plo ra tion Ltd. be tween 1967 and 1972 (Janes, 1967;
Suther land Brown, 1969; Leary and Godfrey, 1972). In
1991, the trenches were re mapped and sam pled by Asarco
Ex plo ra tion Com pany of Can ada Ltd., and an area south of
the trenches was tested with 2 short per cus sion-drill holes
(Gale, 1991).

Min er al iza tion at the Peach 1 show ing is hosted by the
polylithic brec cia unit within a nar row embayment in the
south ern part of the Peach Lake stock. Chal co py rite is the
main sul phide min eral. Py rite is pres ent in mi nor quan ti ties, 
as are mal a chite, az ur ite and na tive cop per. The chal co py -
rite oc curs along frac tures and lo cally as dis sem i na tions
within sev eral north east-trending zones (Janes, 1967). As -
so ci ated al ter ation as sem blages in clude K-feld spar, mag -
ne tite, tour ma line and bi o tite. Suther land Brown (1969)
notes that the stockwork pat tern within the min er al ized
zones is partly ran dom, but is dom i nated by north ward dip -
ping frac tures that strike east-north east or west-north west.
A 12 m sec tion sam pled by Coranex Ltd. in 1967 returned
0.33% Cu and 0.576 g/t Au (Janes, 1967).

PEACH 2 (MINFILE 092P  034), JODY, AND
PEACH 3 (MINFILE 092P  035)

The Peach 2 show ing is lo cated about 700 m south east
of the Peach 1 oc cur rence, along a north east-trending con -
tact zone that forms part of the south ern mar gin of the Peach 
Lake stock. The min er al iza tion was eval u ated with
trenches and per cus sion-drill holes by Amax Ex plo ra tion
Inc. in 1972 and by Asarco Ex plo ra tion Com pany of Can -
ada Ltd. in 1991 (Leary and Godfrey, 1972; Gale, 1991).
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Fig ure 14. Ge ol ogy and min eral oc cur rences in the Peach Lake area. See Fig ure 2 for leg end.



Sub se quent ex plo ra tion by GWR Re sources Inc. in cluded
two di a mond-drill holes in 1999 (Blann, 2001a), and two
ad di tional di a mond-drill holes and a ma jor trench ing
program in 2004 (Callaghan, 2005).

Min er al iza tion con sist ing of py rite, chal co py rite and
mi nor bornite oc curs spo rad i cally through out the 150 m by
45 m area that was ex posed by the re cent GWR Re sources
Inc. trenches.  Hostrocks in clude potassic-al tered
monzodiorite as well as al tered brec cia and re lated rocks of
the polylithic brec cia unit. The min er al iza tion oc curs in
shears, frac tures and nar row veins of vari able ori en ta tion,
and is as so ci ated with al ter ation as sem blages that con tain
K-feld spar, epidote, mag ne tite and lo cally bi o tite. A 28 m
trench sam ple col lected by GWR Re sources Inc. in 2004 re -
turned 0.07% Cu and 0.22 g/t Au. The high est grades en -
coun tered came from a 2 m sam ple that contained 0.34% Cu 
and 2.25 g/t Au (Callaghan, 2005).

Min er al iza tion is also known to oc cur about 300 m
south west of the Peach 2 oc cur rence, in an area known as
the Jody zone, which was ex plored with two trenches and
five per cus sion-drill holes in 1991. Min er al iza tion is
within the polylithic brec cia unit a few tens of metres from
the con tact with the Peach Lake stock. Chal co py rite is as so -
ci ated with K-feld spar-mag ne tite-chlorite al ter ation along
north, north west and west-strik ing frac tures and faults. A
se quence of six 5 m chip sam ples from one of the trenches
re turned a com bined grade of 0.17% Cu and 93 ppb Au
(Gale, 1991, samples 061470–061475).

The Peach 3 show ing is 500 m east-north east of the
Peach 2 oc cur rence, where sev eral re cent trenches and
scraped ar eas ex pose monzodiorite, sparsely min er al ized
with chal co py rite and mal a chite, along the main ex plo ra -
tion/log ging road (Tele graph Cor ner area of Callaghan,
2005). The monzodiorite is vari ably al tered with K-feld -
spar and epidote. Chal co py rite oc curs mainly as dis sem i -
nated grains as so ci ated with mag ne tite, chlorite and py rite
along vari ably ori ented frac tures with K-feld spar ha loes.
The min er al iza tion was tested with one di a mond-drill hole
in 1995 (von Guttenberg, 1996, hole A95-04) and two di a -
mond-drill holes in 2004 (Callaghan, 2005, holes 04-31
and 04-32). None of these holes in ter sected sig nif i cant
min er al iza tion — the best in ter sec tions from hole A95-04
were 0.13% Cu and 0.06 g/t Au over 4.6 m, and 1.31% Cu
and 0.07 g/t Au over 1.0 m. The lat ter in ter sec tion in cludes
a 30 cm thick quartz-cal cite vein that con tains specularite,
chalcopyrite and bornite (von Guttenberg, 1996).

PEACH 5 (MINFILE 092P  115) AND ANN
NORTH (MINFILE 092P  002)

The Peach 5 and Ann North oc cur rences are 1 500 to
1 700 m south-south east of Peach Lake, and are as so ci ated
with a small por phy ritic quartz monzonite plug or dike
swarm that is within the Peach Lake monzodiorite stock.
The plug is very poorly ex posed on sur face, but was iden ti -
fied dur ing ex plo ra tion by Amax Ex plo ra tion Inc. in 1972.
The Peach 5 show ing was also dis cov ered at this time, in a
trench along or near the south ern mar gin of the stock where
por phy ritic quartz monzonite cuts monzodiorite. The min -
er al iza tion is de scribed as chal co py rite in veined
monzodiorite, mi nor dis sem i nated chal co py rite in the por -
phy ritic quartz monzonite, and mi nor but wide spread mal a -
chite along the trench (Leary and Godfrey, 1972). A small
patch of subcrop at or near the rem nant of this trench was
lo cated dur ing the pres ent field pro gram, and com prises K-

feld spar-epidote-al tered porphyritic quartz monzonite
stained with malachite.

The Ann North pros pect was dis cov ered dur ing a di a -
mond drill pro gram by GWR Re sources Inc. in 2000, when
eight of thir teen holes drilled to the north and north east of
the Peach 5 show ing in ter sected sig nif i cant min er al iza tion.
This in cluded a 125 m in ter sec tion in hole 00-15 that re -
turned 0.20% Cu and 0.3 g/t Au, in clud ing a 44 m in ter val
con tain ing 0.31% Cu and 0.41 g/t Au (Blann, 2001a). The
min er al ized area was fur ther eval u ated with a 13 hole,
3 536 m di a mond drill pro gram car ried out by GWR Re -
sources Inc. in 2004 and 2005. Sig nif i cant min er al ized
zones were in ter sected in seven of the holes, in clud ing a
107.3 m in ter val in hole 04-19 that assayed 0.29% Cu and
0.33 g/t Au (Callaghan, 2005).

The main area of min er al iza tion out lined by drill ing at
the Ann North pros pect is cen tred about 150 m north of the
Peach 5 show ing. Min er al iza tion is hosted mainly by
potassic-al tered quartz monzonite and por phy ritic quartz
monzonite, and oc curs as a se ries of north east-trending,
steeply north west-dip ping lenses with widths up to 35 m
and a com bined strike length of more than 200 m
(Callaghan, 2005). Min er al iza tion con sists of chal co py rite
and py rite, lo cally with bornite, ten nan tite, chalcocite and
na tive cop per. Cop per min er als oc cur as patches, dis sem i -
na tions, and vein and frac ture-fill ings, and are as so ci ated
with vein and al ter ation as sem blages that in clude K-feld -
spar, quartz, magnetite, carbonate and tourmaline.

NK ZONE

The NK zone, lo cated about 2 200 m south of Peach
Lake, is hosted in al tered brec cia of the polylithic brec cia
unit along the south east mar gin of the Peach Lake stock.
The min er al iza tion was dis cov ered by di a mond drill ing
car ried out by GWR Re sources Inc. in 1999 and 2000
(Blann, 2001a). Chal co py rite, bornite and py rite oc cur as
dis sem i na tions and along frac tures with vari able ori en ta -
tions. Frac ture-con trolled mal a chite, na tive cop per and
chalcocite oc cur in the up per parts of drillholes. Al ter ation
as sem blages in clude mag ne tite, bi o tite, chlorite, epidote,
al bite and K-feld spar. Min er al ized drill in ter sec tions are in -
ter preted as three sub-par al lel north-north east-trending
zones, 15 to 50 m wide and 100 m long, that re main open
(Blann, 2001a). No ta ble in ter cepts in clude 89.3 m grad ing
0.186% Cu and 0.23 g/t Au, and 13.5 m grading 0.391% Cu
and 0.24 g/t Au (Blann, 2001a).

HARVEY AND NORTHEAST-MAG ZONES

GWR Re sources Inc. ex plored an 800 m by 500 m area
in the west ern part of the Peach Lake stock with 2 782 m of
di a mond drill ing in 19 holes be tween June 2002 and Feb ru -
ary 2004 (Barker, 2002, 2003; Callaghan, 2005). Barker
(2002, 2003) re ferred to the south ern part of this area as the
Harvey zone, and called the north ern part the North east-
mag zone. Cop per-gold min er al iza tion was en coun tered in
a num ber of the holes, and con sists of py rite and chal co py -
rite as dis sem i na tions and frac ture and vein fill ings, as so ci -
ated with al ter ation min er als that in clude K-feld spar,
epidote, mag ne tite and tour ma line. The host rock is mainly
fine-grained K-feld spar-epidote-al tered monzodiorite.
Sig nif i cant drill in ter sec tions in clude 85.2 m con tain ing
0.25% Cu, 0.12 g/t Au and 0.77 g/t Ag from the Harvey
zone (Barker, 2002), and 9 m grad ing 0.47% Cu and
0.46 g/t Au from the Northeast-mag zone (Barker, 2003).
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About 1 km west of the Harvey zone are nat u ral and re -
cently trenched ex po sures that dis play chal co py rite-mal a -
chite min er al iza tion within both the Peach Lake stock and
ad ja cent brec cia and sand stone of the polylithic brec cia
unit. Min er al iza tion in both units is con cen trated along
steeply dip ping, west-strik ing faults. Chal co py rite min er al -
iza tion within the polylithic brec cia unit is as so ci ated
mainly with patches of cal cite and tour ma line that are en -
closed by zones of strong K-feld spar-epidote al ter ation.
The min er al iza tion hosted by monzodiorite of the ad ja cent
Peach Lake stock com prises chal co py rite and mag ne tite
within struc tur ally controlled zones of intense K-feldspar-
epidote alteration.

PEACH-MELBA (MINFILE 092P  108)

The Peach-Melba pros pect is lo cated about 100 m
south west of the west end of Peach Lake. It is hosted by the
polylithic brec cia unit of the Nicola Group a short dis tance
south of the Spout Lake pluton and north west of the Peach
Lake stock. The oc cur rence is as so ci ated with a large,
north west-trending in duced po lar iza tion anom aly that was
tested with sev eral drill pro grams by dif fer ent com pa nies
be tween 1972 and 1994. The Peach-Melba zone was dis -
cov ered when GWR Re sources Inc. drilled a hole on the
north east flank of the anom aly in the spring of 1995, which
yielded an in ter sec tion of 77.4 m con tain ing 0.23% Cu and
0.23 g/t Au (Blann, 1995a, hole PL95-2). Hole PM95-01,
cored later that same year, yielded a 112 m in ter sec tion
grad ing 0.20% Cu and 0.13 g/t Au (von Guttenberg, 1996).
Ad di tional drill ing within and ad ja cent to the zone was car -
ried out in 1997, 2002, 2003 and 2005 (Callaghan, 2005).

The main min er al ized zone at the Peach-Melba pros -
pect trends north west, dips steeply, and has a true width of
about 80 m (von Guttenberg, 1996). Min er al iza tion con -
sists of dis sem i nated and frac ture con trolled py rite-chal co -
py rite as so ci ated with al ter ation as sem blages that in clude
K-feld spar, bi o tite, epidote, mag ne tite and he ma tite. Host
rocks in clude brec cia and finer grained rocks of the Nicola
Group as well as monzonite and syenite dikes. Pyroxene-
gar net skarn, sparsely min er al ized with mag ne tite and chal -
co py rite, was in ter sected in drillholes east of the main
mineralized zone (von Guttenberg, 1996).

AURIZON (MINFILE 092P  153)

The Aurizon oc cur rence is within a monzodiorite
stock that crops out to the east and south east of the Peach
Lake stock. The min er al iza tion was dis cov ered by GWR
Re sources Inc. in 1994 when two di a mond-drill holes were
cored to test co in ci dent in duced po lar iza tion and cop per in
soils anom a lies. One of these holes in ter sected cop per-gold 
min er al iza tion in 5 sep a rate in ter vals. The best in ter sec -
tions, 3.8 m grad ing 11.41 g/t Au and 0.22% Cu, and 2.4 m
grad ing 3.56 g/t Au and 0.47% Cu, were in quartz-cal cite-
chal co py rite-veined monzodiorite along both mar gins of a
quartz-hornblende-feld spar por phyry dike (Blann, 1995c).
Three ad di tional holes were drilled in 1995 to test for min -
er al iza tion along the mar gins of the dike, but re turned gen -
er ally low and er ratic gold val ues (von Guttenberg, 1996).
More re cent work by GWR Re sources Inc., in clud ing part
of the 2007 drill pro gram, is tar get ing other por tions of the
Aurizon stock, which dis plays cop per min er al iza tion in
many of the ex po sures ex am ined dur ing our 2007 field pro -
gram. This min er al iza tion con sists of weakly to heavily dis -
sem i nated chal co py rite and mag ne tite, lo cally with mal a -
chite and na tive cop per, along vari ably ori ented frac ture

sur faces within monzodiorite that is strongly al tered with
K-feld spar and epidote. The high est grade min er al iza tion
ob served com prises clots and dis sem i na tions of chal co py -
rite within a steeply dip ping, north east-strik ing zone of
highly frac tured monzodiorite veined with cal cite and
epidote. A grab sam ple from this mineralized zone, taken
1 km north of the Aurizon showing, returned 3 634 ppb Au
and greater than 1% Cu.

MIRACLE (MINFILE 092P  124)

The Mir a cle pros pect, 4 km south of Peach Lake, com -
prises por phyry-style Cu-Au min er al iza tion as so ci ated
with a small stock that crops out south of the Peach Lake
stock. Min er al iza tion was dis cov ered by lo cal pros pec tors
in 1986, along a newly con structed log ging road, and
staked as the Mir a cle claims. The claims were optioned to
GWR Re sources Inc. and ex plored with geo log i cal map -
ping, trench ing, geo phys i cal and geo chem i cal sur veys and
thir teen di a mond-drill holes in 1987 through 1992 (White,
1987; Dunn, 1992). This work showed that Cu-Au min er al -
iza tion is wide spread, but did not out line any ma jor zones
with de mon stra ble con ti nu ity. A 2 691 m di a mond drill ing
pro gram in 1994 fo cused on an in duced po lar iza tion anom -
aly that was out lined by a 1993 sur vey to the south and west
of the area of pre vi ous drill ing. This pro gram out lined a
north east-trending zone of min er al iza tion that was re ferred
to as the Cen tral zone (Blann, 1995d). Two ad di tional holes
were drilled on the south side of the in duced po lar iza tion
anom aly in 1995, but did not intersect any significant
mineralization (von Guttenberg, 1996).

The Dis cov ery show ing of the Mir a cle pros pect, cur -
rently marked by a par tially caved trench, com prises al -
tered, grey-green hornfels cut by dikes of monzodiorite and 
sev eral heavily li mo nite-al tered fault zones up to 1.5 m
wide. The fault zones strike north west and are more or less
ver ti cal, as are many of the dikes. Zones of strong K-feld -
spar-epidote±he ma tite al ter ation have mul ti ple ori en ta -
tions, but are most com mon along steeply dip ping, north -
west to north-north west-strik ing frac tures and dike
con tacts (Fig 15). Most pri mary min er als have been
leached from the gos sa nous fault zones, but traces of
specularite, py rite and chal co py rite oc cur lo cally. Mal a -
chite oc curs along frac tures in the fault zones and in some
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Fig ure 15. Po tas sium-feld spar-epidote-he ma tite al ter ation in a
monzodiorite dike and ad ja cent hornfels; Dis cov ery show ing of the 
Mir a cle pros pect.



of the monzodiorite dikes. A di a mond-drill hole di rected
un der the trench in 1988 in cluded an 18 m in ter sec tion
grading 0.23% Cu and 0.17 g/t Au (Blann, 1995d).

The Cen tral zone of the Mir a cle pros pect is sev eral
hun dred metres south of the Dis cov ery zone. It com prises
min er al ized drill in ter sec tions in a north east-trending cor ri -
dor about 650 m long within the south west lobe of the
stock. The min er al iza tion is hosted by K-feld spar-al tered
monzodiorite, and con sists of py rite and chal co py rite, with
mi nor amounts of bornite and tetrahedrite, as dis sem i na -
tions and frac ture and vein stockworks (Blann, 1995d). The 
best in ter sec tion is near the south west end of the zone,
where hole M94-1 cut 72 m grad ing 0.17% Cu and
0.21 g/t Au (Blann, 1995d).

NEMRUD (MINFILE 092P  003)

The Nemrud skarn pros pect is hosted in the polylithic
brec cia unit of the Nicola Group near its con tact with the
Takomkane batholith, about 5 km east of Peach Lake. Min -
er al ized skarn was noted in this area by ge ol o gists work ing
for Coranex Ltd. in the 1960s, when it was re ferred to as the
Tim #1 show ing (Janes, 1967). The main ex plo ra tion work
was con ducted from 1993 through 1995, when the oc cur -
rence was cov ered by the Riley 1 claim and ex plored by
Strathcona Min eral Ser vices Ltd. for the Lac La Hache
Joint Ven ture of Re gional Re sources Ltd. and GWR Re -
sources Inc. The first phase of this ex plo ra tion pro gram in -
cluded geo log i cal map ping, pros pect ing, soil, silt and rock
sam pling, and in duced po lar iza tion and mag ne tom e ter geo -
phys i cal sur veys (von Guttenberg, 1994). This was fol -
lowed by a pro gram of di a mond drill ing that in cluded
1 018 m in four teen holes on the skarn oc cur rence, as well
as 567 m in six holes to test nearby in duced po lar iza tion
anom a lies (von Guttenberg, 1995).The re sults of this work, 
and fol low-up drill ing of 392 m in two holes, did not en -
cour age fur ther ex plo ra tion of the Nemrud oc cur rence at
that time (von Guttenberg, 1996), and no additional work
has been recorded.

Out crops of min er al ized skarn on the Nemrud pros pect 
are scat tered over an area 600 m long and up to 250 m wide,
along and ad ja cent to a north-south ridge about 400 m west
of the Takomkane batholith. Min er al iza tion com prises
blebs of bornite, and rarely chal co py rite, py rite, na tive cop -
per and mal a chite, within skarn-al tered rock that in cludes
gar net, di op side and epidote. Grab sam ples of min er al ized
ma te rial have re turned val ues of up to 3.57% Cu,
82.1 ppm Ag and 1 257 ppb Au (von Guttenberg, 1994,
sam ple 93-RCS-027). Di a mond drill ing in di cates that min -
er al iza tion is mainly within a zone that is 20 to 25 m thick,
com pris ing in ter ca lated lenses of skarn, im pure mar ble,
vol ca nic sand stone or tuff, siltstone, and pos si ble mafic to
in ter me di ate vol ca nic flows (von Guttenberg, 1995). This
zone is gently un du lat ing but dips mainly to the east at shal -
low an gles. The en clos ing rocks are vari ably hornfelsed
and skarn-al tered brec cia, con glom er ate, sand stone and
siltstone of the Nicola polylithic breccia unit, locally cut by
diorite and granodiorite dikes.

The min er al ized skarn zone out lined by the ini tial
phase of drill ing on the Nemrud pros pect was traced to
within about 350 m of the con tact with the Takomkane
batholith. It has a typ i cal av er age grade of 0.1% Cu,
0.03 g/t Au and 1 g/t Ag, but in cludes sec tions, 2 to 3 m
long, that may carry up to 0.4% Cu, 0.1 g/t Au and 5 g/t Ag
(von Guttenberg, 1995). Fol low-up drill ing in cluded a
214 m hole to test the down-dip ex ten sion of the min er al -

ized zone closer to the Takomkane batholith, which was
sus pected to be the source of the skarn al ter ation and min er -
al iza tion. This hole showed an east ward in crease in the
amount of mas sive skarn, but a marked de crease in cop per
min er al iza tion (von Guttenberg, 1996). Sub se quent de ter -
mi na tion of the lead iso tope com po si tion of a sul phide sam -
ple from the Nemrud pros pect sug gests that the min er al iza -
tion may be re lated to the Spout Lake in tru sive suite,
rep re sented lo cally by rare dioritic dikes, rather than the
Takomkane batholith (Whiteaker et al., 1998).

TIM (MINFILE 092P  122)

The Tim show ings com prise sev eral oc cur rences of
chal co py rite-py rite-bornite min er al iza tion lo cated 3.5 to
4.5 km north of Tim o thy Moun tain. Min er al iza tion is
hosted in the volcaniclastic and red sand stone-con glom er -
ate units of the Nicola Group, and is as so ci ated with a se ries 
of monzodiorite dikes that are part of the Spout Lake in tru -
sive suite. Three main show ings, re ferred to as the Tim 1,
Tim 2 and Tim 3 show ings, were dis cov ered dur ing a geo -
log i cal map ping pro gram by Amax Ex plo ra tion Inc. in
1972 (Leary and Allan, 1972). The area was restaked by
Stal lion Re sources Ltd. in 1979, and ex plored with a pro -
gram that in cluded six short di a mond-drill holes on the
Tim 1 show ing in 1983 (But ler, 1984). The claims were
sub se quently optioned by Lib erty Gold Corp. and ex plored
with VLF-EM, mag ne tom e ter, in duced po lar iza tion and
soil geo chem i cal sur veys in 1988 and 1989 (White, 1988;
Seywerd, 1990). These sur veys were fol lowed by a 1990
pro gram that in cluded geo log i cal map ping, a de tailed in -
duced po lar iza tion sur vey, 736 m of per cus sion drill ing in
seven holes and 1 245 m of di a mond drill ing in twelve holes 
(Reynolds, 2006), al though none of this work was filed for
as sess ment credit. The claims were al lowed to lapse, but the 
known min eral show ings and anom a lies were staked by P.
Reynolds in 1997 as the Tam and Mat claims. These claims
were optioned to GWR Re sources Inc. in 2001, and ex -
plored with a pro gram of geo log i cal map ping, soil and rock
sam pling and di a mond drill ing (Blann, 2001b). They were
then optioned by Tatmar Ven tures Inc., and eval u ated with
induced polarization, magnetometer and soil geochemical
surveys in 2004 through 2006 (Reynolds, 2006).

Much of the ex plo ra tion work on the Tim oc cur rence
has been fo cused on the Tim 1 show ing, lo cated about
500 m south east of the east ern most monzodiorite stock.
Min er al iza tion is as so ci ated with a monzodiorite dike that
dips steeply to the north west, and oc curs within the dike it -
self and the coun try rock along its north west mar gin. Min -
er al iza tion con sists of dis sem i na tions and frac ture and vein
stockworks con tain ing py rite, chal co py rite and mi nor
bornite, as so ci ated with epidote and K-feld spar (Leary and
Allan, 1972). Di a mond drill ing car ried out in 1983, 1990
and 2001 in di cates that min er al iza tion oc curs in sev eral
sub-par al lel, north east-strik ing zones, 2 to 10 m thick, that
have been traced for a strike length of 50 m and re main open 
(Blann, 2001b). In ter cepts from the 2001 drill ing pro gram
in clude 0.61% Cu, 0.18 g/t Au and 6.0 g/t Ag over 17.4 m in
hole TAM01-1, and 0.50% Cu, 0.11 g/t Au and 3.0 g/t Ag
over 5.6 m in hole TAM01-2 (Blann, 2001b).

The Tim 2 show ing is lo cated about 800 m south of the
Tim 1 show ing. It com prises K-feld spar-epidote-cal cite-
mag ne tite stockworks con tain ing chal co py rite and py rite.
This min er al iza tion has been traced in ter mit tently over
more than 200 m within sheared rock along the south west
mar gin of a north west-strik ing monzodiorite dike. (Leary
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and Allan, 1972). The Tim 3 show ing is lo cated sev eral
hun dred metres east of the Tim 2 show ing. Here, chal co py -
rite, py rite and mal a chite are as so ci ated with epidote, K-
feld spar and mag ne tite in frac ture and vein stockworks,
within and ad ja cent to a north to north east-strik ing
monzodiorite dike (Leary and Allan, 1972).

Ad di tional scat tered oc cur rences of chal co py rite, mal -
a chite and na tive cop per have been re ported be tween and
west of the main Tim show ings (Leary and Allan, 1972;
Blann, 2001b). Some of these oc cur in trenches that were
ex ca vated to test a strong IP chargeability anom aly out lined 
by Lib erty Gold Corp in 1989, and cen tred about 900 m
south west of the Tim 1 show ing (Seywerd, 1990). This
chargeability anom aly was also tested with per cus sion and
di a mond-drill holes in 1990. Ac cord ing to Reynolds
(2006), the drill ing re vealed ex ten sive ar eas of py rite, with
mi nor chal co py rite, bornite, na tive cop per, mo lyb de nite
and cop per ox ides, within propylitic and potassic-altered
Nicola breccia.

SS (MINFILE 092P  004)

The SS show ings are lo cated near the north ern bound -
ary of the map area, about 1 km north east of the east tip of
Spout Lake. They are hosted in monzodiorite of the Spout
Lake pluton, and are de scribed as shears con tain ing
bornite, chal co py rite, mag ne tite, py rite and mal a chite
(Allen, 1968). They were cov ered by the SS claims in the
late 1960s, which were held by Monte Cristo Mines Ltd.,
and ex plored with a soil geo chem i cal sur vey (Allen, 1968)
and a ground mag ne tom e ter sur vey (Mitch ell, 1969). The
show ings have ap par ently re ceived lit tle attention since
that time.

WC (MINFILE 092P  120)

The WC oc cur rence is a chal co py rite-mag ne tite skarn
lo cated on the south side of Spout Lake, 2 km west of the
east end of the lake. The min er al iza tion was dis cov ered in
1971 by Amax Ex plo ra tion Inc. and cov ered by the WC
claim group (Hodgson and DePaoli, 1972). Sub se quent ex -
plo ra tion in cluded per cus sion and di a mond drill pro grams
by Amax Ex plo ra tion Inc. in 1972 and 1973, and di a mond
drill ing by Craigmont Mines Ltd. in 1974 (Ro wan, 1990).
Dur ing this pe riod, the min er al iza tion was also the fo cus of
a study car ried out at the Uni ver sity of West ern On tario
(Winfield, 1975). The WC oc cur rence has re ceived in ter -
mit tent at ten tion since the mid-1970s, in clud ing sev eral di -
a mond drill pro grams that were car ried out be tween 1992
and 1995 (Blann, 1995a). The most re cent work re corded
on the oc cur rence was a 1 784 m, 8 hole di a mond drill
program carried out by GWR Resources Inc. in 2005
(Callaghan, 2005).

The WC pros pect is hosted by vol ca nic and clastic
rocks within the tran si tion zone be tween the volcaniclastic
suc ces sion and the polylithic brec cia unit of the Nicola
Group. The host suc ces sion is dom i nated by vol ca nic and
polylithic brec cia and mafic flows, but also in cludes in ter -
vals of mas sive to thin-bed ded sand stone, siltstone and cal -
car e ous siltstone. These rocks are along the south mar gin of 
the Spout Lake pluton, and are cut by nar row dikes rang ing
from diorite to monzonite in com po si tion. Skarn as sem -
blages in clude the min er als gar net, epidote, cal cite, K-feld -
spar, mag ne tite, tour ma line, clinopyroxene, actinolite,
sphene and scapolite. Sul phide min er al iza tion, com pris ing
chal co py rite and py rite with sub or di nate bornite and covel -
lite, oc curs as stratiform lenses and frac ture-con trolled

zones as so ci ated with magnetite-rich skarn (Winfield,
1975; Callaghan, 2005).

Min er al iza tion at the WC pros pect oc curs mainly in
two zones, re ferred to as the North zone and the South zone. 
Cop per-mag ne tite min er al iza tion in the North zone oc curs
in nar row, dis con tin u ous lenses that are roughly con cor -
dant to the north west-strik ing, steeply dip ping hostrock.
The main zone of min er al iza tion has been traced over a
strike length of more than 400 m, and is 5 to 55 m wide.
Min er al iza tion within the zone is dis con tin u ous, how ever,
and cop per and gold as say val ues tend to be low and er ratic
(Callaghan, 2005). No ta ble (oblique) in ter sec tions from
the 2005 drill pro gram in clude 18.4 m grad ing 0.60% Cu
and 0.12 g/t Au, and 81.9 m grad ing 0.40% Cu and
0.01 g/t Au (Callaghan, 2005, hole SPL-05-01). The South
zone, 150 to 200 m south of the North zone, com prises
patchy skarn al ter ation and min er al iza tion that has been in -
ter preted to oc cur within a sin gle gently dip ping lens
(Blann, 1995b) or along two nar row, par al lel, north-north -
west-trending fault sys tems (Callaghan, 2005). No ta ble in -
ter sec tions from the 2005 drill pro gram in clude 32.7 m
grad ing 0.24% Cu and 0.06 g/t Au in hole SPL-05-02, and
11.7 m grading 0.40% Cu and 0.28 g/t Au in hole SPL-05-
07 (Callaghan, 2005).

RED

The Red show ing, lo cated about 2 km south of Spout
Lake, com prises frac ture-con trolled chal co py rite-py rite-
mag ne tite-mal a chite min er al iza tion ad ja cent to a north -
east-strik ing fault. The min er al iza tion oc curs in a small
out crop that was dis cov ered dur ing an ex plo ra tion pro gram 
on the Red prop erty in 2005 (Blann, 2006). It is hosted by
brec cia that forms part of the con tact zone be tween the
Nicola volcaniclastic suc ces sion and the polylithic brec cia
unit. A 1 m chip sam ple across the min er al ized zone re -
turned 2.54% Cu, 20.8 ppb Au and 12.8 ppm Ag (Blann,
2006, sample 151717).

CYAN (MINFILE 092P  121)

The Cyan show ing, hosted by the red sand stone-con -
glom er ate unit of the Nicola Group about 4 km north west of 
Mount Tim o thy, com prises scat tered oc cur rences of na tive
cop per, mal a chite and chal co py rite. The area was staked as
the Bear claim group in 1994, fol low ing the re lease of en -
cour ag ing ex plo ra tion re sults from the nearby Mir a cle
show ing (MINFILE 092P  124), and cop per min er al iza tion
was dis cov ered dur ing a short pro gram of re con nais sance
geo log i cal map ping (Newman, 1994). It was fur ther eval u -
ated with geo log i cal map ping and lim ited soil and silt geo -
chem is try in 1998 (Blann, 1998), but has received little
attention since then.

The cop per min er al iza tion at the Cyan show ing oc curs
as sev eral iso lated oc cur rences within two ar eas about
1 600 m apart. The north east ern area is within a se ries of
pyroxene-phyric flows and flow brec cias in the lower part
of the red sand stone-con glom er ate unit. It in cludes an ex -
po sure con tain ing na tive cop per as nar row frac ture fill ings
and dis sem i na tions, an ex po sure of frac tured mal a chite-
stained rock 500 m to the north east, and a nar row shear
zone con tain ing mal a chite, li mo nite and chal co py rite
900 m north west of the na tive cop per ex po sure (Newman,
1994). A grab sam ple from the shear zone re turned
1.67% Cu and 15 ppb Au, and a sam ple of the mal a chite-
stained rock to the east re turned 4 518 ppm Cu and
12 ppb Au (Blann, 1998). The sec ond area of min er al iza -
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tion, 1 600 m to the south west, is within an area dom i nated
by polylithic brec cia and con glom er ate with lo cal sand -
stone, shale and amyg da loid al flows. The main area of min -
er al iza tion com prises na tive cop per, as so ci ated with
chalcedonic quartz and specularite, as ves i cle fill ings
within an amyg da loid al flow. A grab sam ple of this cop per
min er  al  iza t ion re turned 0.13% Cu and less than
0.03 ppm Au (Newman, 1994). A sep a rate cop per oc cur -
rence, com pris ing mal a chite-stained breccia, is located
about 400 m to the north of the native copper showing
(Newman, 1994).

CLUB

The Club show ing is lo cated 5 km south of Spout Lake. 
It com prises 10 m of in ter mit tent mal a chite that was ex -
posed in a trench ex ca vated by Tide Re sources Ltd. in 1988, 
dur ing an ex plo ra tion pro gram on the Club min eral claims
(White, 1989). The trench was cut through K-feld spar-
epidote-al tered brec cia and sand stone that are here as -
signed to the Nicola polylithic brec cia unit. The zone of
mal a chite was sam pled in two 5 m in ter vals. One yielded
1 110 ppm Cu, 2.3 ppm Ag and 3 ppb Au, and the ad ja cent
sec tion re turned 2 579 ppm Cu, 5.6 ppm Ag and 1 ppb Au
(White, 1989).

Occurrences elsewhere in the Timothy Lake 
map area

SPRING LAKE (MINFILE 092P  114)

The Spring Lake oc cur rence, lo cated in the south-cen -
tral part of the map area, con sists of dis sem i nated and frac -
ture-con trolled cop per min er al iza tion within and ad ja cent
to the Kelly Lake stock. This area was first cov ered by the
SL claims, which were staked by Royal Ca na dian Ven tures
Ltd. in 1968 to cover a mag netic high out lined by an aero -
mag net ic sur vey (Geo log i cal Sur vey of Can ada, 1968).
The SL claims were ex plored with a soil geo chem i cal sur -
vey, a ground mag ne tom e ter sur vey, a VLF-EM sur vey, and 
lim ited geo log i cal map ping in 1968 (Vollo, 1969); a mer -
cury vapour soil geo chem i cal sur vey in 1970 (Vollo, 1970), 
and one 67 m di a mond-drill hole in 1971 (Brit ish Co lum bia
Min er al og i cal Branch, 1972). The area was restaked as the
Ty 1 claim by Guichon Explorco Ltd. in 1981, and cov ered
by a soil geo chem i cal sur vey (Owsiacki and Gam ble, 1982) 
and two in duced po lar iza tion sur veys (Gam ble, 1983a). It
was again restaked in 1994, as the Spring claims of GWR
Re sources Inc., and ex plored by geo log i cal map ping, a soil
geo chem i cal sur vey, in duced po lar iza tion and mag ne tom e -
ter geo phys i cal sur veys, and 1 549 m of di a mond drill ing in
twelve holes (Blann, 1995b). Erwin Re sources Ltd.
conducted soil, rock and silt geochemical surveys over the
area in 2003 (Thompson, 2003).

Bed rock is very poorly ex posed in the area of the
Spring Lake oc cur rence, but di a mond drill ing, to gether
with some nat u ral ex po sures, shows that cop per min er al -
iza tion is wide spread, al though dis con tin u ous and gen er -
ally low grade, over an area ex tend ing for about 1.5 km to
both the north and west of the west end of Kelly Lake
(Blann, 1995b). The min er al iza tion oc curs within the Kelly 
Lake stock, and in re lated dikes and en clos ing brec cia and
sand stone of the Nicola volcaniclastic suc ces sion north of
the stock. It con sists of py rite, chal co py rite and bornite, and 
lo cally na tive cop per and mal a chite, which oc cur along
frac tures, in nar row veins and as dis sem i na tions. As so ci -
ated al ter ation as sem blages con sist mainly of K-feld spar,

epidote, chlorite and mag ne tite, but ar eas of quartz-seri -
cite-py rite al ter ation are also re ported, and min er al ized
gar net-epidote-di op side skarn oc curs within brec cia north
of Kelly Lake (Blann, 1995b). Di a mond-drill hole S95-3,
lo cated 400 m west of Kelly Lake, cut the Kelly Lake stock
and in cluded a 21 m in ter sec tion grad ing 0.184% Cu,
0.03 g/t Au and 1 g/t Ag (Blann, 1995b). Di a mond-drill
hole S94-4, within vol ca nic brec cia 1 500 m to the north, in -
cluded a 15 m intersection that graded 0.151% Cu,
0.08 g/t Au and 1.16 g/t Ag (Blann, 1995b).

SODA LAKE (MINFILE 092P  152)

The Soda Lake oc cur rence is lo cated in the south west -
ern part of the map area, about 1 km north of Soda Lake, and 
is hosted by vol ca nic brec cia here as signed to the Nicola
volcaniclastic suc ces sion. The first as sess ment work re -
corded in this area was an in duced po lar iza tion sur vey con -
ducted by An a conda Amer i can Brass Ltd. in 1970 over the
White horse and Soda claim groups (Macrae and Cont,
1970). Most of these claims had lapsed by 1981, when R.M. 
Durfeld staked the Bridget 1 min eral claim to cover an area
of min er al ized float that he dis cov ered while pros pect ing
along the power trans mis sion line (Durfeld, 1982). Sub se -
quent pros pect ing, geo log i cal map ping and soil geo chem i -
cal sur veys led to the dis cov ery of mi nor in situ min er al iza -
tion, which Durfeld (1983) de scribes as py rite and
chal co py rite, as veins and dis sem i na tions, in propylitically
al tered andesitic volcanics and brec cias. Ad di tional pros -
pect ing, along with soil and rock geo chem i cal anal y ses,
was car ried out in 1996, when the area was cov ered by the
Soda 4 claim group of Guard ian En ter prises Ltd.
(McCrossan, 1996b). Soil and rock sam ples (an gu lar float
min er al ized with py rite) re turned anom a lous copper
values, but no subsequent work has been recorded in the
area of the occurrence.

RAIL

The Rail oc cur rence, lo cated about 3 km north of Rail
Lake, com prises min er al iza tion in ter sected in a di a mond-
drill hole cored to test an elon gate, north west-trending
aero mag net ic anom aly in an area with no bed rock ex po -
sure. The anom aly was first staked by M.S. Mor ri son in
1991, and the area was sur veyed with ground mag ne tom e -
ter sur veys from 1992 to 1995, a per cus sion drill ing pro -
gram in 1996, and a VLF-EM sur vey in 1999 (Mor ri son,
1999). The per cus sion drill ing pro gram showed that the
anom aly is un der lain by a mag ne tite-rich microgabbro. The 
orig i nal claims were al lowed to lapse, but the area was
restaked by M.S. Mor ri son in 2003, and three di a mond-
drill holes were cored in 1995 to test a north east-trending
mag netic low, in ter preted as a fault zone that off set the
anom aly. The three holes in ter sected gab bro that is weakly
min er al ized with chal co py rite and bornite in zones of
potassic al ter ation. The best in ter sec tions re turned
0.67% Cu across 25 cm and 0.27% Cu across 2 m
(Morrison, 2006).

MAC (MINFILE 092P  032)

The Mac show ing is lo cated within the Takomkane
batholith near its south west mar gin, about 2.5 km south east
of Spring Lake. Canway Ex plo ra tions Ltd. ex plored the
area with a soil geo chem i cal sur vey, two in duced po lar iza -
tion sur veys, trench ing and per cus sion drill ing from 1969
to 1974. This was fol lowed by a small rock and soil geo -
chem i cal sur vey car ried out by Guard ian En ter prises Ltd.
in 1996. The known min er al iza tion is ap par ently very mi -
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nor, and is de scribed as dis sem i na tions and frac ture-fill ings 
of fine-grained py rite, chal co py rite and molybdenite
(McCrossan, 1996a).

MATH (MINFILE 092P  133)

The Math show ings are lo cated in the Takomkane
batholith, about 6 km east of Tim o thy Lake. The area was
staked by Pickands Mather and Co. in 1972 to cover an area
of anom a lous mo lyb de num val ues ob tained in a lake sed i -
ment geo chem i cal sur vey. An ex plo ra tion pro gram car ried
out in 1973 in cluded geo log i cal map ping, soil and mer cury
vapour geo chem i cal sur veys, a mag ne tom e ter sur vey, and
the blast ing of 9 test pits. Mo lyb de num min er al iza tion was
ex posed in two ad ja cent test pits. It com prises py rite and
mo lyb de nite within a ran dom net work of quartz veinlets,
hosted by in tensely si lici fied and lo cally brecciated gra nitic 
rock. A 14 kg sam ple of min er al ized ma te rial re turned
0.024% Mo (Leon ard and Wahl, 1973). Sub se quent ex plo -
ra tion ap par ently in cluded an in duced po lar iza tion sur vey
and some drilling, but none of this work was filed for
assessment purposes.

Ad di tional ex plo ra tion work in the area of the Math
show ing was car ried out by Denison Mines Ltd. in 1980,
Herb Wahl and As so ci ates Ltd. in 1984, and Guard ian En -
ter prises Ltd. in 1996. The 1984 ex plo ra tion pro gram out -
lined a zone of strong quartz-seri cite-ka olin-py rite al ter -
ation, 350 m by 400 m in size, about 1 700 m north east of
the orig i nal Math mo lyb de num oc cur rence. Anom a lous
Mo val ues of 29 to 240 ppm were ob tained from
propylitically al tered rocks col lected ad ja cent to this al -
tered zone (Wahl, 1984). This pe riph eral zone in cludes an
ex po sure of slightly si lici fied and chloritized granodiorite
with dis sem i nated chal co py rite and mal a chite. A sam ple of
this ma te rial returned 1 420 ppm Cu and 242 ppm Mo
(Wahl, 1984).

TIMOTHY CREEK (MINFILE 092P  033)

The Tim o thy Creek oc cur rence is lo cated on the west
side of Tim o thy Creek, 12 km north east of Lac La Hache. It
com prises polymetallic veins within a shear zone that cuts
andesitic flows and brec cia of the Skull Hill For ma tion. The 
Yep claims were staked over the veins in 1972, and the
claims were ex plored with a soil geo chem i cal sur vey and
rock sam pling pro gram in 1974. The high est as say from
eight sam ples of min er al ized ma te rial col lected dur ing this
pro gram was 0.30% Cu, 3.51% Pb, 6.05% Zn, 159.4 g/t Ag
and 1.3 g/t Au (Fox, 1974). The min er al ized struc ture was
mapped in more de tail by Reinertson (1978) af ter the show -
ing had been ac quired by Noran da Ex plo ra tion Com pany
Ltd. Ac cord ing to Reinertson the shear zone strikes 015°,
dips steeply west, is up to 90 m wide, and was traced over a
strike length of 725 m. In di vid ual veins are less than 15 cm
thick and vary in com po si tion from pure ga lena to vari able
pro por tions of ga lena, chal co py rite, sphalerite, quartz and
cal cite. Noran da Ex plo ra tion Com pany Ltd. tested the vein
sys tem at depth with two an gled di a mond-drill holes in
1979. Al though quartz-car bon ate veins were in ter sected
be neath the sur face show ing, they are nar row and only
sparsely min er  al  ized with disseminated galena,
chalcopyrite, sphalerite and pyrite (Lewis, 1979).

SUMMARY OF MAIN CONCLUSIONS

• The Tim o thy Lake map area is un der lain mainly by
Me so zoic vol ca nic, sed i men tary and plutonic rocks of

the Quesnel Terrane, but also in cludes sub stan tial ar -
eas of Eocene vol ca nic rocks, small out li ers of
Mio cene-Plio cene ba salt, and sev eral patches of Qua -
ter nary (?) ba salt con tain ing lherzolite xe no liths.
Eocene vol ca nic rocks are much more ex ten sive than
shown on pre vi ous maps, whereas Mio cene-Plio cene
ba salt of the Chil cotin Group is con sid er ably less ex -
ten sive.

• The Quesnel Terrane is rep re sented mainly by the Up -
per Tri as sic Nicola Group and Early Ju ras sic
granodiorite of the Takomkane batholith (School house 
Lake unit), but also in cludes quartz-poor in tru sive
rocks of mainly monzodioritic com po si tion. The lat ter
in tru sions are par tic u larly abun dant in the north-cen -
tral part of the map area, where they are as signed to the
Spout Lake in tru sive suite, rep re sented by the south ern 
part of the Spout Lake pluton and sev eral stocks and
plugs south of Peach Lake.

• The Nicola Group in the south ern part of the map area
con sists mainly of green pyroxene por phyry brec cia
and pyroxene-feld spar sand stone, which are as signed
to the volcaniclastic suc ces sion and cor re lated with
Nicola rocks pre vi ously mapped to the east and south -
east. Two ad di tional units, not rec og nized to the east,
have been mapped in the north-cen tral part of the map
area, where they interfinger with and over lie the
volcaniclastic suc ces sion. These are re ferred to as the
polylithic brec cia unit and the red sand stone-con glom -
er ate unit. The unique fea tures of these units in clude
the pres ence of abun dant fine to me dium-grained
plutonic frag ments (monzonite, monzodiorite, diorite,
gab bro) in the con glom er ate and brec cia, and a pre -
dom i nant red col our of the sand stone and con glom er -
ate in the up per part of the suc ces sion. These units
prob a bly cor re late with unit 3 of Panteleyev et al.
(1996) within the Quesnel River – Horse fly map area
to the north.

• Cu-Au min er al iza tion is con cen trated in an area of
60 to 70 km2 in the north-cen tral part of the Tim o thy
Lake map area, near Peach Lake. Min er al iza tion oc -
curs mostly as por phyry-style frac ture and vein
stockworks within and ad ja cent to stocks of the Spout
Lake in tru sive suite, but also in cludes sev eral skarn oc -
cur rences. The por phyry-style min er al iza tion com -
prises chal co py rite, py rite and lo cally bornite, and is
as so ci ated with mag ne tite and K-feld spar, and lo cally
bi o tite, he ma tite, tour ma line, chlorite and cal cite,
within ar eas of wide spread K-feld spar-epidote al ter -
ation. Mal a chite and na tive cop per are com mon
through out the min er al ized belt. One of the min er al -
ized stocks has yielded a U-Pb ti tan ite date of
203 ±4 Ma (Whiteaker et al., 1998), dem on strat ing a
tem po ral re la tion ship with other alkalic Cu-Au por -
phyry sys tems within cen tral and south ern Quesnel
Terrane, such as Mount Polley, Afton-Ajax and Cop -
per Moun tain (Mortensen et al., 1995).

• The min er al ized stocks south of Peach Lake are hosted
by the polylithic brec cia unit of the Nicola Group,
which is over lain by the red sand stone-con glom er ate
unit to the south. The spa tial re la tion ship of min er al -
ized stocks, brec cia and con glom er ate units con tain ing 
plutonic clasts, and red brec cia and sand stone im ply -
ing emer gent con di tions, sug gests that this area is part
of a rel a tively long-lived vol ca nic-plutonic centre
within the Nicola arc.

Geo log i cal Field work 2007, Pa per 2008-1 207



ACKNOWLEDGMENTS

We thank Devin Tait and Britt Bluemel for their ca pa -
ble and en thu si as tic as sis tance dur ing field work, and Kelly
Schiarizza for fill ing in as a field as sis tant in the lat ter part
of the sum mer. We also thank Jean and Mike Peake for their
ex cel lent hos pi tal ity at Ea gle Creek, and Dave Bailey, of
Bailey Geo log i cal Con sul tants, who led us on a field trip to
ex am ine and dis cuss the re gional ge ol ogy of the Quesnel
Terrane near Morehead Lake.

REFERENCES

Allen, A.R. (1968): Geo chem i cal sur vey, Cariboo Min ing Di vi -
sion, for Monte Cristo Mines Ltd. N.P.L.; BC Min is try of En -
ergy, Mines and Pe tro leum Re sources, As sess ment Re port
1 704, 15 pages.

An drews, G.D.M. and Rus sell, J.K. (2007): Min eral ex plo ra tion
po ten tial be neath the Chil cotin Group (NTS 092O, P; 093A,
B, C, F, G, J, K), south-cen tral Brit ish Co lum bia: pre lim i -
nary in sights from vol ca nic fa cies anal y sis; BC Min is try of
En ergy, Mines and Pe tro leum Re sources, Pa per 2007-1 and
Geoscience BC, Re port 2007-1, pages 229–238.

Barker, G.E. (2002): An as sess ment re port on di a mond drill ing on
the Ann 2 min eral claim (North east-mag zone), Clinton
Min ing Di vi sion, NTS 92P/14W; BC Min is try of En ergy,
Mines and Pe tro leum Re sources, As sess ment Re port
27 289, 42 pages.

Barker, G.E. (2003): An as sess ment re port on di a mond drill ing on
the Ann 2 min eral claim (Harvey zone), Clinton Min ing Di -
vi sion, NTS 92P/14W; BC Min is try of En ergy, Mines and
Pe tro leum Re sources, As sess ment Re port 27 017, 54 pages.

Blann, D.E. (1995a): Geo log i cal re port on the Peach Lake prop -
erty, Lac La Hache, Brit ish Co lum bia, NTS 92P/14W,
Clinton Min ing Di vi sion; BC Min is try of En ergy, Mines and
Pe tro leum Re sources, As sess ment Re port 23 966, 73 pages.

Blann, D.E. (1995b): Geo log i cal re port on the Spring Lake prop -
erty, Lac La Hache, Brit ish Co lum bia, NTS 92P/14W,
Clinton Min ing Di vi sion; BC Min is try of En ergy, Mines and
Pe tro leum Re sources, As sess ment Re port 23 965, 92 pages.

Blann, D.E. (1995c): Di a mond drill ing re port on the Ophir cop per
prop erty, Lac La Hache, Brit ish Co lum bia, NTS 92P/14W;
BC Min is try of En ergy, Mines and Pe tro leum Re sources, As -
sess ment Re port 23 975, 47 pages.

Blann, D.E. (1995d): Geo log i cal re port on the Mir a cle pros pect,
Lac La Hache, Brit ish Co lum bia, NTS 92P/14W; BC Min is -
try of En ergy, Mines and Pe tro leum Re sources, As sess ment
Re port 23 976, 131 pages.

Blann, D.E. (1998): As sess ment re port on the Cyan prop erty, Cyan 
claim (#356334), Lac La Hache, Brit ish Co lum bia, NTS
92P/14W, Clinton Min ing Di vi sion; BC Min is try of En ergy,
Mines and Pe tro leum Re sources, As sess ment Re port
25 650, 22 pages.

Blann, D.E. (2001a): Di a mond drill ing re port on the Ann prop erty, 
Ann 1 (208270) and Ann 2 (208271) claims, Clinton Min ing
Di vi sion, Lac La Hache, Brit ish Co lum bia, NTS 92P/14W;
BC Min is try of En ergy, Mines and Pe tro leum Re sources, As -
sess ment Re port 26 476, 302 pages.

Blann, D.E. (2001b): As sess ment re port on the Tam prop erty, Lac
La Hache, Brit ish Co lum bia, NTS 92P/14W/14E, Clinton
Min ing Di vi sion; BC Min is try of En ergy, Mines and Pe tro -
leum Re sources, As sess ment Re port 26 655, 62 pages.

Blann, D.E. (2006): Geo log i cal and geo chem i cal re port on the Red 
prop erty, Lac La Hache,  Brit  ish Co lum bia, UTM
92P.093/92P.094, Clinton Min ing Di vi sion; BC Min is try of
En ergy, Mines and Pe tro leum Re sources, As sess ment Re -
port 28 093, 28 pages.

Bloodgood, M.A. (1990): Ge ol ogy of the Eu reka Peak and Span -
ish Lake map ar eas, Brit ish Co lum bia; BC Min is try of En -
ergy, Mines and Pe tro leum Re sources, Pa per 1990-3, 36
pages.

Brit ish Co lum bia Min er al og i cal Branch (1972): SL, in Ge ol ogy,
ex plo ra tion and min ing in Brit ish Co lum bia, 1971, BC Min -
is try of En ergy, Mines and Pe tro leum Re sources, page 335.

But ler, S.P. (1984): Di a mond drill ing re port on the Tim 2 claim,
Clinton Min ing Di vi sion, Brit ish Co lum bia, 92P/14E; BC
Min is try of En ergy, Mines and Pe tro leum Re sources, As -
sess ment Re port 12 192, 35 pages.

Callaghan, B. (2005): As sess ment re port on drill ing and trench ing, 
2003 to 2005, on the Lac La Hache prop erty, Clinton Min ing 
Di vi sion, NTS 92P/14W; BC Min is try of En ergy, Mines and
Pe tro leum Re sources, As sess ment Re port 28 332, 624
pages.

Camp bell, R.B. (1978): Geo log i cal map of the Quesnel Lake map
area, Brit ish Co lum bia; Geo log i cal Sur vey of Can ada, Open 
File 574, 1:125 000 scale.

Camp bell, R.B. and Tip per, H.W. (1971): Bonaparte Lake map
area, Brit ish Co lum bia; Geo log i cal Sur vey of Can ada,
Mem oir 363, 100 pages.

Car son, J.M., Dumont, R., Potvin, J., Shives, R.B.K., Harvey,
B.J.A. and Buckle, J.L. (2006a): Geo phys i cal se ries, NTS
92P/14, Lac La Hache, Brit ish Co lum bia; Geo log i cal Sur -
vey of Can ada, Open File 5291, 10 sheets, 1:50 000 scale.

Car son, J.M., Dumont, R., Potvin, J., Shives, R.B.K., Harvey,
B.J.A., Buckle, J.L. and Cathro, M. (2006b): Geo phys i cal
se ries, NTS 93A/3, 93A/2, 93A/6, 93A/7, 92P/14, Ea gle
(Murphy) Lake, Brit ish Co lum bia; Geo log i cal Sur vey of
Can ada, Open File 5292, 10 sheets, 1:50 000 scale.

Car son, J.M., Dumont, R., Potvin, J., Shives, R.B.K., Harvey,
B.J.A. and Buckle, J.L. (2006c): Geo phys i cal se ries, NTS
93A/2, 93A/3, 92P/14, 92P/15, Mc Kin ley Creek, Brit ish
Co lum bia; Geo log i cal Sur vey of Can ada, Open File 5293,
10 sheets, 1:50 000 scale.

Casselman, M.J., McMillan, W.J. and Newman, K.M. (1995):
High land Val ley por phyry cop per de pos its near Kamloops,
Brit ish Co lum bia: A re view and up date with em pha sis on the 
Val ley de posit; in Por phyry De pos its of the North west ern
Cor dil lera of North Amer ica, Schroeter, T.G., Ed i tor, Ca na -
dian In sti tute of Min ing, Met al lurgy and Pe tro leum, Spe cial
Vol ume 46, pages 161–191.

Colpron, M. and Price, R.A. (1995): Tec tonic sig nif i cance of the
Kootenay terrane, south east ern Ca na dian Cor dil lera: An al -
ter na tive model; Ge ol ogy, Vol ume 23, pages 25–28.

Coyle, M., Dumont, R., Potvin, J., Car son, J.M., Buckle, J.L.,
Shives, R.B.K. and Harvey, B.J.A. (2007): Geo phys i cal se -
ries, Lac La Hache (south west) 92P/14 and part of 92P/13,
Brit ish Co lum bia - Bonaparte Lake West Geo phys i cal Sur -
vey; Geo log i cal Sur vey of Can ada, Open File 5491 and
Geoscience BC, Map 2007-4-8, 10 sheets, 1:50 000 scale.

Dawson, G.M. (1879): Pre lim i nary re port on the phys i cal and geo -
log i cal fea tures of the south ern por tion of the in te rior of Brit -
ish Co lum bia; in Re port of Prog ress, 1877-1878, Part B,
Geo log i cal Sur vey of Can ada, pages 1B–187B.

Dumont, R., Potvin, J., Car son, J.M., Harvey, B.J.A., Coyle, M.,
Shives, R.B.K. and Ford, K.L. (2007): Geo phys i cal se ries,
Lac La Hache 92P/14, Brit ish Co lum bia - Bonaparte Lake
East Geo phys i cal Sur vey; Geo log i cal Sur vey of Can ada,
Open File 5493 and Geoscience BC, Map 2007-3-6, 10
sheets, 1:50 000 scale.

Dunn, D. St. C. (1992): Re port on di a mond drill ing on the Mir a cle
pro ject, Murphy 1, Murphy 2, Murphy 3 and Murphy 4
claims, Clinton Min ing Di vi sion, NTS 92P/14W; BC Min is -
try of En ergy, Mines and Pe tro leum Re sources, As sess ment
Re port 22 603, 58 pages.

Durfeld, R.M. (1982): Geo chem i cal re port on the Bridget 1 min -
eral claim, Clinton Min ing Di vi sion, NTS 92P/14W; BC

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



Min is try of En ergy, Mines and Pe tro leum Re sources, As -
sess ment Re port 10 572, 22 pages.

Durfeld, R.M. (1983): Geo chem i cal and geo log i cal re port on the
Bridget 1 min eral claim, Clinton Min ing Di vi sion, NTS
92P/14W; BC Min is try of En ergy, Mines and Pe tro leum Re -
sources, As sess ment Re port 11 390, 17 pages.

Ew ing, T.E. (1980): Paleogene tec tonic evo lu tion of the Pa cific
North west; Jour nal of Ge ol ogy, Vol ume 88, pages 619–638.

Ferri, F. (1997): Nina Creek Group and Lay Range assemblage,
north-cen tral Brit ish Co lum bia: rem nants of late Pa leo zoic
oce anic and arc ter ranes; Ca na dian Jour nal of Earth Sci -
ences, Vol ume 34, pages 854–874.

Fox, P.E. (1974): Geo chem i cal re port on the Yep claims, Clinton
Min ing Di vi sion; BC Min is try of En ergy, Mines and Pe tro -
leum Re sources, As sess ment Re port 5067, 14 pages.

Gale, R.E. (1991): As sess ment re port on the ge ol ogy and drill ing
of the Ann 1 and 2 claims, Clinton Min ing Di vi sion, B.C.,
92P/14W; BC Min is try of En ergy, Mines and Pe tro leum Re -
sources, As sess ment Re port 21 982, Part 1, 56 pages.

Gam ble, D. (1983a): Guichon Explorco Lim ited, in duced po lar -
iza tion geo phys i cal sur veys on the Ty 1 claim, Clinton Min -
ing Di vi sion, NTS 92P/14W and E; BC Min is try of En ergy,
Mines and Pe tro leum Re sources, As sess ment Re port
11 982, 68 pages.

Gam ble, D. (1983b): Guichon Explorco Lim ited, sum mary of per -
cus sion drill ing and in duced po lar iza tion geo phys i cal sur -
veys on the Ty 2 claim, Clinton Min ing Di vi sion, NTS
92P/14E; BC Min is try of En ergy, Mines and Pe tro leum Re -
sources, As sess ment Re port 11 983, 88 pages.

Geo log i cal Sur vey of Can ada (1968): Aero mag net ic map, Lac La
Hache, Brit ish Co lum bia, NTS 92P/14; Geo log i cal Sur vey
of Can ada, Map 5232G, 1:63 360 scale.

Hodgson, C.J. and DePaoli, G.M. (1972): 1971 geo log i cal, geo -
chem i cal and geo phys i cal re port, Spout Lake cop per prop -
erty, Clinton and Cariboo Min ing di vi sions, NTS 92P/14
and 93A/3; BC Min is try of En ergy, Mines and Pe tro leum Re -
sources, As sess ment Re port 3690, 59 pages.

Janes, R.H. (1967): A re port on a mag ne tom e ter sur vey of part of
the Peach north and south groups, Clinton Min ing Di vi sion;
BC Min is try of En ergy, Mines and Pe tro leum Re sources, As -
sess ment Re port 1037, 9 pages.

Leon ard, M.A., and Wahl, H.J. (1973): Pickands Mather and Co.,
ex plo ra tion re port on Math claims, 92P/14E; BC Min is try of
En ergy, Mines and Pe tro leum Re sources, As sess ment Re -
port 4647, 40 pages.

Leary, G.M. and Allan, J.F. (1972): 1972 geo log i cal re port, Peach
Lake Cu prop erty (Coranex op tion; Tim claims), Clinton
Min ing Di vi sion, 92P/14; BC Min is try of En ergy, Mines and
Pe tro leum Re sources, As sess ment Re port 4030, 13 pages.

Leary, G.M. and Godfrey, T.J.R. (1972): 1972 geo log i cal and geo -
chem i cal re port, Peach Lake cop per prop erty (Coranex op -
tion), claims Peach 44, 46, 48, 59-61, 62-64, 65-68, 73-74,
77-90, 211 Fr., 212 Fr, and Pit 58-59, 67, 69-71, 92P/14,
Clinton Min ing Di vi sion; BC Min is try of En ergy, Mines and
Pe tro leum Re sources, As sess ment Re port 3815, 61 pages.

Lewis, T.D. (1979): Di a mond drill ing re port on the Tim o thy Creek 
prop erty, Clinton Min ing Di vi sion; BC Min is try of En ergy,
Mines and Pe tro leum Re sources, As sess ment Re port 7454,
23 pages.

Lo gan, J.M. and Mihalynuk, M.G. (2005a): Re gional ge ol ogy and
set ting of the Cariboo, Bell, Springer and North east Por -
phyry Cu-Au zones at Mount Polley, south-cen tral Brit ish
Co lum bia; BC Min is try of Energy, Mines and Pe tro leum Re -
sources, Pa per 2005-1, pages 249–270.

Lo gan, J.M. and Mihalynuk, M.G. (2005b): Por phyry Cu-Au de -
pos its of the Iron Mask Batholith, south east ern Brit ish Co -
lum bia; BC Min is try of Energy, Mines and Pe tro leum
Re sources, Pa per 2005-1, pages 271–290.

Macrae, R. and Cont, T.A. (1970): A geo phys i cal re port on an in -
duced po lar iza tion sur vey, White horse and Soda claim
groups, Clinton Min ing Di vi sion, 92P/14W; BC Min is try of
En ergy, Mines and Pe tro leum Re sources, As sess ment Re -
port 2684, 6 pages.

Mathews, W.H. (1989): Neo gene Chil cotin bas alts in south-cen -
tral Brit ish Co lum bia: ge ol ogy, ages, and geomorphic his -
tory; Ca na dian Jour nal of Earth Sciences, Vol ume 26, pages 
969–982.

McCrossan, E. (1996a): SMS claim group, rock and soil geo chem -
i cal re port, Clinton Min ing Di vi sion, NTS 92P/14E; BC
Min is try of En ergy, Mines and Pe tro leum Re sources, As -
sess ment Re port 24 457, 19 pages.

McCrossan, E. (1996b): Soda 4 claim group, soil and rock geo -
chem i cal re port, Clinton Min ing Di vi sion, NTS 92P/14W;
BC Min is try of En ergy, Mines and Pe tro leum Re sources, As -
sess ment Re port 24 521, 15 pages.

Mitch ell, J.A. (1969): Monte Cristo Mines Ltd. (N.P.L.) mag ne -
tom e ter sur vey, claims SS 1-16; 21-28, Cariboo Min ing Di -
vi sion; BC Min is try of En ergy, Mines and Pe tro leum
Re sources, As sess ment Re port 2074, 11 pages.

MINFILE (2007): MINFILE BC min eral de pos its da ta base; BC
Min is try of En ergy, Mines and Pe tro leum Re sources, URL
<http://www.em.gov.bc.ca/Min ing/Geolosurv/Minfile/>.

Mor ri son, M.S. (1999): Geo phys i cal as sess ment re port on the Rail
claim group, Lac La Hache area, Clinton Min ing Di vi sion;
BC Min is try of En ergy, Mines and Pe tro leum Re sources, As -
sess ment Re port 26 114, 25 pages.

Mor ri son, M.S. (2006): Di a mond drill ing as sess ment re port on the
Rail claim group, Lac La Hache area, Clinton Min ing Di vi -
sion; BC Min is try of En ergy, Mines and Pe tro leum Re -
sources, As sess ment Re port 28 221, 58 pages.

Mortensen, J.K., Ghosh, D.K. and Ferri, F. (1995): U-Pb geo -
chron ol ogy of in tru sive rocks as so ci ated with cop per-gold
por phyry de pos its in the Ca na dian Cor dil lera; in Por phyry
De pos its of the North west ern Cor dil lera of North Amer ica,
Schroeter, T.G., Ed i tor, Ca na dian In sti tute of Min ing, Met al -
lurgy and Pe tro leum, Spe cial Volume 46, pages 142–158.

Mortensen, J.K., Mont gom ery, J.R. and Fillipone, J. (1987): U-Pb
zir con, monazite and sphene ages for gra nitic orthogneiss of
the Barkerville Terrane, east-cen tral Brit ish Co lum bia; Ca -
na dian Jour nal of Earth Sci ences, Vol ume 24, pages 1261–
1266.

Mortimer, N. (1987): The Nicola Group: Late Tri as sic and Early
Ju ras sic subduction-re lated vol ca nism in Brit ish Co lum bia;
Ca na dian Jour nal of Earth Sci ences, Vol ume 24, pages
2521–2536.

Nel son, J.L. and Bellefontaine, K.A. (1996): The ge ol ogy and
min eral de pos its of north-cen tral Quesnellia; Tezzeron Lake 
to Dis cov ery Creek, cen tral Brit ish Co lum bia; BC Min is try
of Energy, Mines and Pe tro leum Re sources, Bul le tin 99, 112
pages.

Newman, K.M. (1994): Sum mary re port on re con nais sance geo -
log i cal map ping, Bear group, BO 1, BO 2, BO 3, Max 5 and
Max 6 claims, Lac La Hache area, BC, Clinton Min ing Di vi -
sion, NTS 92P/14W; BC Min is try of En ergy, Mines and Pe -
tro leum Re sources, As sess ment Re port 23 517, 23 pages.

Owsiacki, G. and Gam ble, D. (1982): Geo chem i cal sur vey on the
Ty 1 claims, Ty 1 grid, Clinton Min ing Di vi sion, Brit ish Co -
lum bia; BC Min is try of En ergy, Mines and Pe tro leum Re -
sources, As sess ment Re port 10 667, 28 pages.

Pálfy, J., Smith, P.L. and Mortensen, J.K. (2000): A U-Pb and
40Ar/39Ar time scale for the Ju ras sic; Ca na dian Jour nal of
Earth Sci ences, Vol ume 37, pages 923–944.

Panteleyev, A., Bailey, D.G., Bloodgood, M.A. and Han cock, K.D. 
(1996): Ge ol ogy and min eral de pos its of the Quesnel River - 
Horse fly map area, cen tral Quesnel Trough, Brit ish Co lum -

Geo log i cal Field work 2007, Pa per 2008-1 209



bia; BC Min is try of Energy, Mines and Pe tro leum Re -
sources, Bul le tin 97, 155 pages.

Preto, V.A. (1977); The Nicola Group: Me so zoic vol ca nism re -
lated to rift ing in south ern Brit ish Co lum bia; in Vol ca nic re -
gimes in Can ada, W.R.A. Baragar, L.C. Coleman and J.M.
Hall, Ed i tors, The Geo log i cal As so ci a tion of Can ada, Spe -
cial Pa per 16, pages 39–57.

Preto, V.A. (1979): Ge ol ogy of the Nicola Group be tween Merritt
and Prince ton; BC Min is try of En ergy, Mines and Pe tro leum
Re sources, Bul le tin 69, 90 pages.

Rees, C.J. (1987): The Intermontane-Omineca belt bound ary in
the Quesnel Lake area, east-cen tral Brit ish Co lum bia: Tec -
tonic im pli ca tions based on ge ol ogy, struc ture and
paleomagnetism; Ph.D. the sis, Carleton Uni ver sity, 421
pages.

Reinertson, L.C. (1978): Geo log i cal and geo chem i cal re port on
the Westim, Westim 2, Westim 3, Rain bow 1, Rain bow 2,
Rain bow 3 min eral claims, Clinton Min ing Di vi sion; BC
Min is try of En ergy, Mines and Pe tro leum Re sources, As -
sess ment Re port 7256, 11 pages.

Reynolds, P. (2006): Geo phys i cal and geo chem i cal re port on the
Tam and Mat min eral claims (Tam prop erty), Clinton Min -
ing Di vi sion, Brit ish Co lum bia, NTS 092P/14; BC Min is try
of En ergy, Mines and Pe tro leum Re sources, As sess ment Re -
port 28 729, 34 pages.

Ross, J.V., Fillipone, J., Mont gom ery, J.R., Elsby, D.C. and
Bloodgood, M. (1985): Ge om e try of a con ver gent zone,
cen tral Brit ish Co lum bia, Can ada; Tectonophysics, Vol ume
119, pages 285–297.

Ro wan, L.G. (1990): A geo log i cal re port on the Dora, Pee Wee and
Club claims, Spout Lake, Lac La Hache area, Brit ish Co -
lum bia, Clinton Min ing Di vi sion, 92P/14W; BC Min is try of
En ergy, Mines and Pe tro leum Re sources, As sess ment Re -
port 20 621, 49 pages.

Schiarizza, P. (1989): Struc tural and strati graphic re la tion ships be -
tween the Fen nell For ma tion and Ea gle Bay assemblage,
west ern Omineca Belt, south-cen tral Brit ish Co lum bia: Im -
pli ca tions for Pa leo zoic tec ton ics along the paleocontinental 
mar gin of west ern North Amer ica; M.Sc. the sis, Uni ver sity
of Cal gary, 343 pages.

Schiarizza, P. and Boulton, A. (2006a): Ge ol ogy and min eral oc -
cur rences of the Quesnel Terrane, Canim Lake area (NTS
092P/15), south-cen tral Brit ish Co lum bia; BC Min is try of
En ergy, Mines and Pe tro leum Re sources, Pa per 2006-1 and
Geoscience BC, Re port 2006-1, pages 163–184.

Schiarizza, P. and Boulton, A. (2006b): Ge ol ogy of the Canim
Lake area, NTS 92P/15; Brit ish Co lum bia Min is try of En -
ergy, Mines and Pe tro leum Re sources, Open File 2006-8,
1:50 000 scale.

Schiarizza, P. and Is rael, S. (2001): Ge ol ogy and min eral oc cur -
rences of the Nehalliston Pla teau, south-cen tral Brit ish Co -
lum bia (92P/7, 8, 9, 10); BC Min is try of En ergy, Mines and
Pe tro leum Re sources, Pa per 2001-1, pages 1–30.

Schiarizza, P. and Macauley, J. (2007a): Ge ol ogy and min eral oc -
cur rences of the Hendrix Lake area (NTS 093A/02), south-
cen tral Brit ish Co lum bia; BC Min is try of En ergy, Mines and
Pe tro leum Re sources, Pa per 2007-1 and Geoscience BC,
Re port 2007-1, pages 179–202.

Schiarizza, P. and Macauley, J. (2007b): Ge ol ogy of the Hendrix
Lake area, NTS 93A/02; Brit ish Co lum bia Min is try of En -
ergy, Mines and Pe tro leum Re sources, Open File 2007-3,
1:50 000 scale.

Schiarizza, P. and Preto, V.A. (1987): Ge ol ogy of the Ad ams Pla -
teau-Clearwater-Vavenby area; BC Min is try of En ergy,
Mines and Pe tro leum Re sources, Pa per 1987-2, 88 pages.

Schiarizza, P., Heffernan, S. and Zuber, J. (2002a): Ge ol ogy of
Quesnel and Slide Moun tain ter ranes west of Clearwater,
south-cen tral Brit ish Co lum bia (92P/9, 10, 15, 16); BC Min -

is try of En ergy, Mines and Pe tro leum Re sources, Pa per
2002-1, pages 83–108.

Schiarizza, P., Heffernan, S., Is rael, S. and Zuber J. (2002b): Ge ol -
ogy of the Clearwater - Bow ers Lake area, Brit ish Co lum bia
(NTS 92P/9, 10, 15, 16); BC Min is try of En ergy, Mines and
Pe tro leum Re sources, Open File 2002-15, 1:50 000 scale.

Schiarizza, P., Is rael, S., Heffernan, S. and Zuber, J. (2002c): Ge ol -
ogy of the Nehalliston Pla teau (92P/7, 8, 9, 10); BC Min is try
of En ergy, Mines and Pe tro leum Re sources, Open File 2002-
4, 1:50 000 scale.

Seywerd, M.B. (1990): Lib erty Gold Corp. geo phys i cal and geo -
chem i cal re port on an in duced po lar iza tion and soil geo -
chem i cal sur vey on the Tim, Tim 1 and Tim 2 claims,
Clinton Min ing Di vi sion, NTS 92P/14; BC Min is try of En -
ergy, Mines and Pe tro leum Re sources, As sess ment Re port
20 095, 116 pages.

Struik, L.C. (1988a): Crustal evo lu tion of the east ern Ca na dian
Cor dil lera; Tec ton ics, Vol ume 7, pages 727–747.

Struik, L.C. (1988b): Re gional imbrication within Quesnel
Terrane, cen tral Brit ish Co lum bia, as sug gested by cono dont 
ages; Ca na dian Jour nal of Earth Sci ences, Vol ume 25,
pages 1608–1617.

Suther land Brown, A. (1958): Boss Moun tain; in An nual Re port
of the Min is ter of Mines for 1957, BC Min is try of En ergy,
Mines and Pe tro leum Re sources, pages 18–22.

Suther land Brown, A. (1969): Peach, Tim; in An nual Re port of the
Min is ter of Mines for 1968; BC Min is try of En ergy, Mines
and Pe tro leum Re sources, pages 155–159.

Thomp son, G. (2003): Geo log i cal re port on the Sum mer prop erty,
92P.074 and 084, Clinton Min ing Di vi sion, Lac La Hache,
Brit ish Co lum bia; BC Min is try of En ergy, Mines and Pe tro -
leum Re sources, As sess ment Re port 27 361, 38 pages.

Thomp son, R.I., Glombick, P., Erdmer, P., Heaman, L.M.,
Lemieux, Y. and Daughtry, K.L. (2006): Evo lu tion of the an -
ces tral Pa cific mar gin, south ern Ca na dian Cor dil lera: In -
sights from new geo logic maps; in Pa leo zoic evo lu tion and
metallogeny of pericratonic ter ranes at the an cient Pa cific
mar gin of North Amer ica, Ca na dian and Alas kan cor dil lera,
Colpron, M. and Nel son, J., Ed i tors, Geo log i cal As so ci a tion
of Can ada, Spe cial Pa per 45, pages 433–482.

Travers, W.B. (1978): Over turned Nicola and Ashcroft strata and
their re la tions to the Cache Creek Group, south west ern
Intermontane Belt, Brit ish Co lum bia; Ca na dian Jour nal of
Earth Sci ences, Vol ume 15, pages 99–116.

Unterschutz, J.L.E., Creaser, R.A., Erdmer, P., Thomp son, R.I. and 
Daughtry, K.L. (2002): North Amer i can mar gin or i gin of
Quesnel Terrane strata in the south ern Ca na dian Cor dil lera:
In fer ences from geo chem i cal and Nd iso to pic char ac ter is -
tics of Tri as sic metasedimentary rocks; Geo log i cal So ci ety
of Amer ica Bul le tin, Vol ume 114, pages 462–475.

Vollo, N.B. (1969): Geo log i cal, geo phys i cal and geo chem i cal re -
port on the 92P/14 SL group of Royal Ca na dian Ven tures
Ltd., at Lac La Hache, B.C.; BC Min is try of En ergy, Mines
and Pe tro leum Re sources, As sess ment Re port 1834, 9
pages.

Vollo, N.B. (1970): Geo chem i cal re port on the 92P/14 SL group of
Royal Ca na dian Ven tures Ltd., at Lac La Hache, B.C.; BC
Min is try of En ergy, Mines and Pe tro leum Re sources, As -
sess ment Re port 2378, 3 pages.

von Guttenberg, R. (1994): Re gional Re sources Ltd., GWR Re -
sources Inc., Lac La Hache Pro ject, Re port of 1993 field
work, Riley claim group, Nemrud grid, Clinton and Cariboo
Min ing di vi sions, B.C., NTS 92P/14E; BC Min is try of En -
ergy, Mines and Pe tro leum Re sources, As sess ment Re port
23 466, 47 pages.

von Guttenberg, R. (1995): Re gional Re sources Ltd., GWR Re -
sources Inc., Lac La Hache Pro ject, re port on di a mond drill -
ing, Nemrud bornite skarn, Mike claim group, Clinton
Min ing Di vi sion, B.C., NTS 92P/14E; BC Min is try of En -

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



ergy, Mines and Pe tro leum Re sources, As sess ment Re port
24 139, 84 pages.

von Guttenberg, R. (1996): Re gional Re sources Ltd., GWR Re -
sources Inc., Lac La Hache Pro ject, 1995 drill pro gram,
Cariboo and Clinton Min ing di vi sions, B.C., NTS 92P/14,
93A/3; BC Min is try of En ergy, Mines and Pe tro leum Re -
sources, As sess ment Re port 25 368, 256 pages.

Wahl, H. (1984): Ex plo ra tion re port on the Quantico (1709) and
Tico (1752) min eral claims, Clinton Min ing Di vi sion, Brit -
ish Co lum bia; BC Min is try of En ergy, Mines and Pe tro leum
Re sources, As sess ment Re port 13 254, 18 pages.

White, G.E. (1987): GWR Re sources Inc. geo log i cal, geo chem i cal 
and geo phys i cal re port, Mir a cle 2, 3, 4 and 5 claims, Clinton
Min ing Di vi sion, Tim o thy Lake area, B.C., NTS 92P/14W;
BC Min is try of En ergy, Mines and Pe tro leum Re sources, As -
sess ment Report 16 586, 74 pages.

White, G.E. (1988): Lib erty Gold Corp. geo phys i cal re port, Tim,
Tim 1 and Tim 2 claims, Clinton Min ing Di vi sion, Lac La
Hache area, B.C., NTS 92P/14E; BC Min is try of En ergy,

Mines and Pe tro leum Re sources, As sess ment Re port
17 960, 23 pages.

White, G.E. (1989): Tide Re sources Ltd. geo chem i cal and geo -
phys i cal re port, Club 1, 2, 6 and 7 claims, Clinton Min ing
Di vi sion, Lac La Hache area, B.C., NTS 92P/14W; BC Min -
is try of En ergy, Mines and Pe tro leum Re sources, As sess -
ment Re port 18 589, 30 pages.

Whiteaker, R.J. (1996): The ge ol ogy, geo chron ol ogy and min er al -
iza tion of the Ann prop erty: An Early Ju ras sic alkalic por -
phyry sys tem near Lac La Hache, B.C.; un pub lished B.Sc.
the sis, The Uni ver sity of Brit ish Co lum bia, 65 pages.

Whiteaker, R.J., Mortensen, J.K. and Fried man, R.M. (1998): U-
Pb geo chron ol ogy, Pb iso to pic sig na tures and geo chem is try
of an Early Ju ras sic alkalic por phyry sys tem near Lac La
Hache, BC; BC Min is try of Energy, Mines and Pe tro leum
Re sources, Pa per 1998-1, pages 33-1–33-13.

Winfield, W.D.B. (1975): Vol ca nic, plutonic and Cu-Fe skarn
rocks, Spout Lake, B.C.; M.Sc. the sis, The Uni ver sity of
West ern On tario, 121 pages.

Geo log i cal Field work 2007, Pa per 2008-1 211



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


