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Introduction

The Taseko Lakes re gion is lo cated in south west ern
Brit ish Co lum bia, ap prox i mately 215 km north of
Van cou ver (Fig ure 1), and strad dles the bound ary of
the south east and south west Coast geomor -
phological belts (Fig ure 2). The ge ol ogy of the re -
gion is dom i nated by in ter me di ate in tru sive, vol ca -
nic, volcaniclastic and clastic rocks that have
un der gone at least three phases of brit tle de for ma -
tion. Sev eral min eral oc cur rences in the re gion are
lo cated within the southeast Coast Belt prox i mal to
its con tact with the Coast Plutonic Com plex. The
min eral oc cur rences in clude vein de pos its and mag -
matic-hy dro ther mal sys tems, and are in te gral to the
re gional evo lu tion of the east ern mar gin of the Coast
Plutonic Com plex (Fig ure 1). Nu mer ous min er al -
ized zones are pres ent in the dis trict, in clud ing the
Bralorne (MINFILE 092JNE 001), Pi o neer Mines
( M I N F I L E  0 9 2 J N E  0 0 4 )  a n d  P r o s  p e r  i t y
(MINFILE 092O 041) de pos its. Ad di tional pros -
pects, which are the sub jects of this contribution,
include the Pellaire, Empress and Tay lor-Wind fall
mineral occurrences.

To date, the re la tion ship be tween fault ing and min er -
al iza tion has not been es tab lished for the Taseko
Lakes re gion. As a re sult, the link be tween the struc -
tural his tory of the area and its min eral oc cur rences
is poorly un der stood. A two-year M.Sc. pro ject is in
prog ress, in te grat ing field map ping and lab o ra tory anal y -
ses, to ad dress this is sue. The over all goals of this pro ject
are 1) to char ac ter ize the min er al iza tion and al ter ation pres -

ent at three min eral oc cur rences in the Taseko Lakes area
(Em press, Tay lor-Wind fall and Pellaire oc cur rences) prox -
i mal to the Coast Plutonic Com plex; 2) to char ac ter ize the
chro nol ogy of fault gen er a tion in the re gion by de ter min ing 
the ki ne mat ics of the faults and, in do ing so, to eval u ate the
im por tance of struc tural con trols on min er al iza tion; and 3)
to de ter mine the tim ing and phys i cal-chem i cal con di tions
of hy dro ther mal flu ids (e.g., tem per a ture, depth of em -
place ment and likely fluid source) for each of the three min -
eral oc cur rences. These re sults will be in te grated to
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Fig ure 1. Map of Brit ish Co lum bia (mod i fied from MapPlace, 2006), show -
ing the lo ca tion of Van cou ver, Taseko Lakes, the Coast Plutonic Com plex,
and se lected por phyry and vein-hosted de pos its that oc cur im me di ately
east of the Coast Plutonic Com plex. The de pos its shown formed be tween
the Late Tri as sic and the Late Cre ta ceous (MacMillan et al., 1991;
MINFILE, 2007).



develop a coherent structural model for the mineralizing
system(s) in the Taseko Lakes region.

This re port pro vides an up date from re sults pre sented by
Hollis et al. (2007) and doc u ments re sults from the sec ond
field sea son (2007) and pre lim i nary lab o ra tory re sults.
Map ping in 2007 fo cused mainly on ar eas to the south east
of Taseko Lakes, with em pha sis on the Mount McLeod
batholith, the Tchaikazan fault (the ma jor strike-slip fault in 
the area) and the known min eral oc cur rences in the re gion
(Fig ure 3). The goals of this phase of the re search are 1) to
char ac ter ize the al ter ation and min er al iza tion of three min -
eral oc cur rences in the area (Pellaire, Tay lor-Wind fall and
Em press); 2) to de ter mine any ge netic re la tion ships among
the oc cur rences, the Tchaikazan fault and the Coast
Plutonic Com plex; and 3) to de velop a model for the for ma -
tion of the oc cur rences and ad dress any links among them.
In or der to achieve these goals, the re cent field work en -
tailed large scale map ping (1:10 000 scale) of the north ern
con tact zone of the Mount McLeod batholith near the Spo -
kane–Mount McLure, Pellaire, Tay lor-Wind fall and Em -
press oc cur rences. Ad di tion ally, more de tailed map ping
(1:5 000 scale) and sam pling of rock types, struc tures, al ter -
ation and min er al iza tion were also car ried out in the area of
the three oc cur rences. Drill core from pre vi ous ex plo ra tion
pro grams at the Em press and Tay lor-Wind fall oc cur rences
was logged and sam pled in de tail. Field map ping and core
log ging in volved dis tin guish ing the dif fer ent in tru sive, ex -
tru sive and sed i men tary rocks pres ent in the area, and char -

ac ter iz ing the style, in ten sity and dis tri bu tion of hy dro ther -
mal al ter ation and min er al iza tion at the three oc cur rences.
Sam ples col lected in the field have been sub mit ted for
petrographic thin sec tions, fluid in clu sion anal y sis and
geo chron ol ogi cal dat ing (U-Pb and Ar-Ar). These re sults
will be re ported in the fu ture. Alteration mapping of clay
minerals has been aided by the application of short-wave
infrared (SWIR) analysis of hand samples following the
field season.

Regional Geology

The Taseko Lakes re gion strad dles the bound ary be tween
the southeast and southwest Coast Belt, which to gether
com prise the southern Coast Belt in the Ca na dian Cor dil -
lera (Mon ger and Journeay, 1994; Umhoefer et al., 2002).
The southeast Coast Belt con sists mainly of late Pa leo zoic
to Me so zoic vol ca nic arc rocks and clastic basinal
lithotectonic as sem blages (Schiarizza et al., 1997;
Umhoefer et al., 2002). In con trast, the southwest Coast
Belt is dom i nated by Mid dle Ju ras sic to Late Cre ta ceous
plutonic rocks of the Coast Plutonic Com plex (Friedman
and Armstrong, 1995).

The southern Coast Belt sep a rates the Intermontane
Superterrane to the east from the In su lar Superterrane to the 
west. The Intermontane Superterrane is com posed of the
smaller Cache Creek, Quesnel and Stikine ter ranes, and
was accreted to the west ern mar gin of North Amer ica dur -
ing the Early to Mid dle Ju ras sic (Mon ger et al., 1982).
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Fig ure 2. Geo logic map (mod i fied from MapPlace, 2006) of the Taseko Lakes area, show ing the Coast Plutonic Com -
plex and south east Coast Belt as well as the ap prox i mate ages and lo ca tions of the Bralorne and Pros per ity De pos its
(MINFILE, 2007).



Like wise, the In su lar Superterrane is com posed of the
smaller Wrangellia and Al ex an der ter ranes, and is be lieved
to have accreted to the west ern mar gin of North Amer ica
dur ing lat est Ju ras sic to the mid-Cre ta ceous (Mon ger et al.,
1982; Schiarizza et al., 1997; Is rael et al., 2006). The
southeast Coast Belt is an over lap as sem blage, rep re sent ing 
the geo logic ma te rial pres ent be tween the In su lar and
Intermontane superterranes at the time of the ac cre tion of
the In su lar Superterrane (Mon ger and Journeay, 1994). The 
southeast Coast Belt con sists of the smaller Bridge River,
Cadwallader and Methow oceanic terranes.

An ex ten sive sys tem of north west-trending faults dom i -
nates the struc tural ar chi tec ture of the Taseko Lakes area.
These faults are dom i nantly strike-slip and contractional
faults that de vel oped dur ing at least three phases of
transpressional de for ma tion from the mid-Cre ta ceous to
the Ter tiary (Schiarizza et al., 1997; Is rael et al., 2006).
Steeply dip ping, sinistral, strike-slip faults are in ter preted
to rep re sent the ear li est de for ma tion phase (D1). These
sinistral faults are in ter preted as high-strain, but are dis con -
tin u ous along strike (Is rael et al., 2006; Hollis et al., 2007).
Contractional faults formed dur ing the sec ond phase of de -
for  ma t ion in the Late Cre ta ceous (Rusmore and
Woodsworth, 1991, 1994). This short en ing is char ac ter ized 
by mainly north- to north east-verg ing thrust faults, be -
lieved to have de vel oped dur ing the ac cre tion of the In su lar
Superterrane to the west ern mar gin of North Amer ica and
in ter preted to be a part of the Waddington Thrust Belt
(Rusmore and Woodsworth, 1991). Eocene, dextral, strike-
slip faults are the larg est and dom i nant struc tures in the re -
gion, and ap pear to cut all other faults (Schiarizza et al.,
1997). The largest of these are the Tchaikazan and Twin
Creek faults.

The Taseko Lakes re gion is bounded to the south by the
Mount McLeod batholith, which is part of the Coast
Plutonic Com plex and is dated at 103.8 ±0.5 Ma (Is rael et
al., 2006). This batholith in trudes strati graphic units of the
southeast Coast Belt pre vi ously clas si fied as the Tay lor
Creek Group (Schiarizza et al., 1997). The Tchaikazan fault 
runs through the cen tre of the study area and off sets all ob -

served rock types. The ar eas north of the Tchaikazan fault
are dom i nated by the Powell Creek For ma tion, but also in -
clude units of the Tay lor Creek Group.

Results From First Field Season

The ob jec tives of the first year of the pro ject were 1) to
char ac ter ize the ge ol ogy and geo logic struc tures of the
Taseko Lakes area, 2) to place age con straints on iden ti fied
rock types and faults in the study area, and (3) to iden tify
any struc tural con trols on min er al iza tion in the area (Hollis
et al., 2007). Re sults from the first map ping sea son and sub -
se quent lab o ra tory stud ies include the following:

1) Broad compositional sim i lar i ties be tween the strati -
graphic rock units in the area sug gest that no sin gle unit
pos sesses an ap par ent greater ca pac ity to re act with
min er al iz ing flu ids re sult ing in pre cip i ta tion of ore
minerals from solution.

2) Andesitic dikes as young as 22 Ma (Ar-Ar of
hornblende) in the area in di cate that magmatism was ac -
tive in the area un til Mio cene time.

3) Sinistral shear zones be long ing to D1 are lithologically
het er o ge neous, and host vari able al ter ation but neg li gi -
ble min er al iza tion. Ar-Ar dates from shear fab rics de -
fined by mus co vite, bi o tite and illite pro vide cool ing
ages of 96.77 ±0.92, 91.98 ±0.75 and 88.15 ±0.57 Ma,
respectively.

4) Thrust faults be long ing to D2 host mylonitic fab rics,
propylitic (chlorite, epidote, car bon ate) al ter ation and
mi nor min er al iza tion (py rite, chal co py rite). An Ar-Ar
date of illite from the mylonitic fab rics pro vides a cool -
ing age of 60.53 ±0.33 Ma, which may rep re sent the late
stages of move ment along the fault zone.

5) Dextral strike-slip faults be long ing to D3 are char ac ter -
ized by brit tle de for ma tion and ap pear to host no sig nif i -
cant min er al iza tion or al ter ation. No fault ma te rial was
suit able for geo chron ol ogy, but re gional cor re la tions
sug gest that these faults were active during Eocene
time.
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Fig ure 3. Geo logic map (modified from MapPlace, 2006) show ing the lo ca tions of the Mount McLeod batholith,
Tchaikazan fault and min eral oc cur rences in the area south of Taseko Lakes. Lo ca tions of sub se quent fig ures are also
de noted. Line XY de notes the ap prox i mate lo ca tion of the cross-sec tion shown in Fig ure 6.



Short Wavelenth Infrared Analysis

Short wave length in fra red (SWIR) anal y sis can be per -
formed on sam ples in the field with the use of the por ta ble
in fra red min eral an a lyzer (PIMA). A PIMA al lows for
speedy iden ti fi ca tion of hy dro ther mal and clay min er als,
which ul ti mately al lows the map ping of dif fer ent zones of
hy dro ther mal al ter ation when in di vid ual min eral spe cies
are in dis cern ible (Herrmann et al., 2001). The short wave -
length in fra red range con sists of elec tro mag netic wave -
lengths from 1 300 to 2 500 nm. This range in cor po rates
fun da men tal ab sorp tion fea tures of OH, H2O, CO3, NH4,
AlOH, FeOH and MgOH. From the rel a tive mag ni tude of
these ab sorp tion fea tures, rel a tive abun dances of many hy -
dro ther mal al ter ation min er als can be es ti mated (Thomp -
son et al., 1999). SWIR mea sure ments for this pro ject were
made us ing a TerraSpec® SWIR spectrometer from
Analytical Spectral Devices, Inc.

Areas Studied in Second Field Season

Pellaire Gold Deposit

The Pellaire gold de posit is clas si fied as a polymetallic
vein-hosted de posit by Holtby (1988). This de posit was
mapped at a scale of 1:5 000, to de ter mine the struc tural
con trols on the min er al iza tion and to col lect sam ples of
veins and wallrock for lab o ra tory anal y ses in or der to place
con straints on tem per a ture, depth and age of min er al iza -
tion. Re sults from these stud ies will po ten tially pro vide in -
sights into any tem po ral and ge netic links pres ent be tween
min er al iza tion at the Pellaire and the other showings in the
area.

Pellaire is a past-pro duc ing gold-sil ver de posit lo cated ap -
prox i mately 7 km south-south west of Up per Taseko Lake
(Fig ure 3). The de posit oc curs at the con tact of the Falls
River suc ces sion with the Mount McLeod batholith (Hollis
et al., 2007). Min er al iza tion oc curs in quartz veins that are
hosted in south-verg ing thrust faults (Pezzot, 2005). Ore
min er als in clude py rite, chal co py rite, ga lena, sphalerite,
ar seno py rite, tetrahedrite and hessite. The ma jor ity of the
gold in the de posit is as so ci ated with hessite. Hy dro ther mal
al ter ation in the area is not in tense or wide spread, but is
dom i nated by mus co vite, illite, an ker ite and jarosite. Prob -
a ble geo log i cal re serves are 30 841 tonnes grad ing
22.9 grams per tonne gold and 78.8 grams per tonne silver
(Holtby, 1988).

The Falls River suc ces sion was de fined by Is rael et al.
(2006). Prior to this it was in cluded in the Tay lor Creek
Group (Jeletzky and Tip per, 1968; Mc Laren, 1990;
Schiarizza et al., 1997). The suc ces sion con sists of in ter me -
di ate, co her ent and clastic vol ca nic units with sub or di nate
amounts of sed i men tary rocks, typ i fied by siltstone and
shale. At the Pellaire de posit, it is in truded by the Mount
McLeod batholith to the south (Fig ure 4). A min i mum age

of  de  po  s i  t ion  for  the  Fa l l s  River  suc  ces  s ion  is
103.8 ±0.5 Ma, based on a ura nium-lead zir con age from
the Mount McLeod batholith (Israel et al., 2006).

The Mount McLeod batholith, part of the Coast Plutonic
Com plex, oc curs in the south ern part of the study area (Fig -
ures 4 and 5). The gold-bear ing quartz veins on Pellaire are
dom i nantly hosted within the granodiorite of the Mount
McLeod batholith (Fig ure 4A).

The batholith is a me dium- to coarse-grained, hornblende
granodiorite. It is equigranular, with crys tal sizes rang ing
from 1 to 10 mm and an av er age size of about 2–3 mm (Fig -
ure 5A). It is com posed of about 40% quartz, 30% euhedral
plagioclase, 15% subhedral hornblende, 10% euhedral K-
feld spar, 3% he ma tite and mag ne tite, and 2% subhedral bi -
o tite. The quartz crys tals ap pear to oc cur in ter sti tially to all
other min er als, and the feld spars oc cur in ter sti tially to the
mafic min er als. Ox ide min er als ap pear to be a post-crys tal -
li za tion over print of the hostrock. In some ar eas at Pellaire,
the Mount McLeod batholith also con tains up to 20% cob -
ble-sized, fine-grained mafic en claves. Ar eas of sig nif i cant 
clay al ter ation and ox i da tion oc cur spo rad i cally through out 
the batholith in the study area. The grain size of the
batholith de creases slightly to wards its mar gin. Dis crete
zones of in tense Cu- and Fe-ox ide al ter ation are commonly
observed in the Mount McLeod batholith.

The min er al ized quartz veins range in tex ture from iso lated
mas sive veins, to stockworks, to brecciated veins ce mented 
by sub se quent gen er a tions of quartz. The veins vary in
thick ness from about 20 cm to 2 m and strike west to south -
west with dips rang ing from 40 to 80 de grees to the north.
Faults of sim i lar ori en ta tion to the veins are ob served in the
coun try rock sur round ing the granodiorite. The veins are
in ter preted to have formed dur ing or af ter the dis place ment
along these faults, but only pre cip i tated from hy dro ther mal
so lu tion when the cir cu lat ing flu ids in ter acted with the
granodiorite. Sub se quent dis place ment along these faults
also oc curred af ter vein em place ment, as ev i denced by
faulted lower con tacts along some veins. The ki ne mat ics
ob served in fault gouge are consistent with thrusting
towards the south.

Hy dro ther mal brecciation oc curs at the con tact be tween the 
Mount McLeod batholith and the Falls River suc ces sion on
the east ern side of the prop erty (Fig ure 4B). Clasts of both
units are pres ent in the brec cia and are ce mented by quartz,
seri cite and mi nor jarosite and gyp sum. Dis sem i nated py -
rite is also pres ent in the granodiorite clasts within the brec -
cia. The con tact be tween the granodiorite and quartz-seri -
cite-ce mented hy dro ther mal brec cia has sub se quently been 
faulted (Fig ure 4C), but only mi nor dis place ment is ob -
served across the fault, and quartz veins are con tin u ous a
short way into the hy dro ther mal breccia from the
granodiorite.

24 Geoscience BC Sum mary of Ac tiv i ties 2007



Geoscience BC Re port 2008-1 25

Fig ure 4. Geo logic map of the Pellaire area, show ing the lo ca tions of pho to graphs: A) one of the main quartz-veins (qv) hosted by the
Mount McLeod batholith at Pellaire; B) part of the hy dro ther mal brec cia at Pellaire, which con tains clasts from both the Mount McLeod 
batholith and the Falls River suc ces sion (Ar-Ar date of seri cite is pend ing for the hy dro ther mal brec cia ma trix); C) a faulted con tact
sep a rat ing the Mount McLeod granodiorite (grd) from the hy dro ther mal brec cia unit (hb) and D) ir reg u lar, in tru sive con tact be tween
the Mount McLeod granodiorite (grd) and an an de site of the Falls River suc ces sion.
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Fig ure 5. Geo logic map of the Mount McLure area show ing lo ca tions of pho to graphs: A) aplite dike (apl) cut ting the Mount McLeod
granodiorite (grd), B) con tact be tween the rusty Mount McLure pluton (mmp) and the grey Mount McLure pluton (mmu), C) ir reg u lar con tact
be tween the Mount McLure pluton (mmp) and the Mount McLeod granodiorite (grd), D) si lici fied fault zone (Ar-Ar date for seri cite from the
fault zone is pend ing).



On the west ern side of the prop erty, the Mount McLeod
batholith has an in tru sive con tact with the Falls River Suc -
ces sion (Fig ure 4D). The Falls River suc ces sion is highly
si lici fied prox i mal to this con tact, but there are no ob served
signs of brecciation.

Empress Deposit

The Em press de posit is clas si fied as a cop per por phyry de -
posit (Lam bert, 1991). Work was un der taken to map in de -
tail the al ter ation and min er al iza tion in the de posit and to
place tem per a ture, depth and age con straints on the con di -
tions of its formation.

The Em press de posit oc curs ap prox i mately 12 km to the
south east of Up per Taseko Lake, east of Gran ite Creek, just
above its junc tion with the Taseko River (Fig ure 3). The al -
tered and min er al ized zone ex tends out wards from the con -
tact with the Coast Plutonic Com plex into rocks in ferred to
be part of the Lower Cre ta ceous Tay lor Creek Group, and is 
un der lain by a por phy ritic gran ite, named the Em press
pluton for the pur pose of this study. There is no out crop ex -
posed in the vi cin ity of the de posit, thus in for ma tion on it is
lim ited to ex am i na tion of drill core. The Em press de posit
has been in ter preted as a por phyry cop per de posit; how -
ever, much of the re ported al ter ation in the area is also char -
ac ter is tic of high-sulphidization epi ther mal sys tems
(Osborne, 1999).  The Em press de posi t con tains
10 048 000 tonnes of 0.61 per cent cop per and 0.79 gram per 
tonne gold (MINFILE, 2007), with chalcopyrite being the
predominant ore mineral.

The only out crop ex po sure in the area oc curs in the gulley
around Gran ite Creek, just be yond the west ern mar gin of
the de posit. Six drillholes (89-3, 89-6, 90-17, 90-19, 90-22
and 90-30) from the 1989 and 1990 ex plo ra tion pro grams
on the prop erty by Westpine Met als Ltd. were logged and
sam pled in de tail (Fig ure 7). In drill core, three in tru sive
phases were dis tin guished, in clud ing a por phy ritic gran ite
and as so ci ated dikes, andesitic dikes and aplit ic dikes. Five
sep a rate al ter ation types were dis tin guished: their clas si fi -
ca tion was aided by SWIR anal y sis. The al ter ation types in -
clude clay-dom i nated, quartz-chlorite–dominated, quartz-
seri cite–dom i nated, quartz-dom i nated and quartz-mag ne -
tite–dom i nated. Quartz ap pears to be over printed by all
other al ter ation min er als, and chlorite ap pears to over print
mag ne tite. Up to sev eral per cent py rite and chal co py rite
oc cur in all al ter ation phases, but the highest sulphide
grades occur within quartz-magnetite alteration.

The Gran ite Creek unit crops out west of the Em press de -
posit in the gulley sur round ing Gran ite Creek (Fig ure 5). It
is com posed of feld spar-phyric dacite and as so ci ated
volcaniclastic rocks and in ter preted to be part of the Tay lor
Creek Group (Jeletzky and Tip per, 1968; Mc Laren, 1990;
Schiarizza et al., 1997). It is in ferred to be the host li thol ogy 
of the Empress deposit.

The Em press pluton un der lies the zone of in tense al ter ation
and min er al iza tion at the Em press de posit. Prox i mal to the
de posit, the pluton does not crop out at the sur face and is
only vis i ble in drill core. Sim i lar rock types crop out in
Gran ite Creek south west of the de posit and on the ridge
above it to the south east, and are in ter preted to be part of the 
same in tru sive phase. The pluton is com posed of por phy -
ritic hornblende-bi o tite gran ite, with quartz and feld spar
pheno crysts rang ing from 0.5 to 1 cm in size (Fig ure 7H).
Hornblende tends to be vari ably al tered to bi o tite, which is
then in turn vari ably al tered to chlorite. The groundmass of
the in tru sive rock is also vari ably al tered to K-feld spar.
Small dikes of the in tru sion are ob served in drill core of the
over ly ing rocks and pos sess sim i lar al ter ation styles. The
Em press pluton is lo cally a host to min er al iza tion, but fur -
ther in ves ti ga tion is re quired to establish whether it has any
causative role in mineralization.

A sim i lar por phy ritic monzonite oc curs in the Em press and
Mount McLure ar eas and is in ter preted to be from the same
in tru sive phase as the pluton that un der lies the Em press de -
posit, al though more de tailed study is re quired to con firm
this in ter pre ta tion. It con sists of about 40% euhedral feld -
spar laths rang ing from 5 to 10 mm in size, and 15% mafic
pheno crysts (bi o tite and hornblende vari ably al tered to
chlorite) in a grey, apha ni tic groundmass. It of ten con tains
mi nor amounts (up to 5%) of dis sem i nated mag ne tite
and/or he ma tite. The por phy ritic monzonite cuts the Mount 
McLeod batholith, but is cut by other porphyritic dikes in
the area.

Clay-dom i nated al ter ation of the Em press de posit is char -
ac ter ized by blotchy, in ter min gling lay ers and patches of
paragonite, mont mo ril lo nite, halloysite, pyrophyllite,
dickite, kaolinite (Fig ure 7A). These zones typ i cally also
con sist of sig nif i cant quartz and Fe-ox ide, but are com -
posed of at least ca. 30% clay min er als. Fe-ox ide, car bon ate 
and gyp sum veinlets, as well as clay frac ture coat ing, are
ob served in clay-dom i nated al ter ation. Clay-dom i nated al -
ter ation tends to host the low est con cen tra tion of py rite and
chalcopyrite out of any alteration type.

Quartz-chlorite–dom i nated al ter ation con sists of at least
10% chlorite in a quartz-dom i nated rock (Fig ure 7B).
Chlorite can be patchy, dis sem i nated or grade in as veinlets. 
Mi nor amounts of illite are also pres ent in quartz-chlorite
al ter ation. Mag ne tite and he ma tite are pres ent in vari able
pro por tion with chlorite, and grade into quartz-mag ne tite–
dom i nated al ter ation. Gyp sum and Fe-ox ide veinlets typ i -
cally cut quartz-chlorite alteration.

Quartz-seri cite–dom i nated al ter ation is char ac ter ized by
one or more phases of quartz al ter ation that ap pear to have
been weakly to mod er ately over printed by illite-dom i nated
al ter ation (Fig ure 7C). Illite oc curs as blebs or patches
within the quartz al ter ation and com prises at least 10% of
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Fig ure 6. Cross-sec tion of the Em press de posit con structed from the al ter ation map ping (in con junc tion with in for ma tion from SWIR
anal y ses) from the drill holes in di cated. Lo ca tions of pho to graphs are in di cated on the cross-sec tion: A) blotchy quartz-seri cite-dom i -
nated al ter ation (Ar-Ar date of seri cite is pend ing), B) a quartz-dom i nated brec cia with dark grey quartz clasts and light grey quartz ma -
trix, C) rel a tively uni form quartz-mag ne tite–dom i nated al ter ation, D) mag ne tite-ce mented, quartz-mag ne tite brec cia, E) K-feld spar-al -
tered por phy ritic gran ite of the Em press pluton.



the rock. Illite and Fe-ox ide veinlets and frac ture coat ing
are typ i cally pres ent in quartz-seri cite–dom i nated al ter -
ation. Quartz-seri cite al ter ation can also show gradational
changes into both clay-dom i nated and quartz-dom i nated
al ter ation, and is in ferred to be an in ter me di ate alteration
style between the two.

Quartz-dom i nated al ter ation is char ac ter ized by one or
more gen er a tions of quartz co ex ist ing in the same rock
(Fig ure 7D). These sep a rate quartz phases vary from milky, 
to clear, to light and dark grey phases. They co ex ist as ei ther 
sep a rate zones of blotchy or patchy, un even al ter ation, or
can oc cur as brecciation with one or more phases com pris -
ing the clasts of the brec cia, and the other com pris ing the
ma trix. For this study, quartz-dom i nated al ter ation is de -
fined to be at least 90% quartz. This al ter ation phase typ i -
cally con tains small amounts of mag ne tite, he ma tite,
chlorite or illite. It may also con tain small Fe-ox ide veinlets 
and quartz-cemented fractures.

Quartz-mag ne tite al ter ation is char ac ter ized by at least
10% mag ne tite over print ing quartz-dom i nated al ter ation
(Fig ure 7E). Mag ne tite has a dis sem i nated or banded oc -
cur rence, and also oc curs as the ma trix of a quartz-mag ne -
tite brec cia. It can grade in as dense mag ne tite and he ma tite
vein ing in quartz-dom i nated al ter ation. In tense quartz-
mag ne tite al ter ation may con sist of up to 90% mag ne tite.
This al ter ation type also tends to host the high est grades of
ore (up to 40% dis sem i nated chal co py rite in dis crete
zones). Py rite and chal co py rite also oc cur as veinlets cut -
ting quartz-mag ne tite al ter ation. Chlorite also ap pears to
vari able re place mag ne tite and he ma tite and cer tain zones.
This can re sult in a gradational change in alteration style
from quartz-magnetite to quartz-chlorite.

The Em press de posit is cut by at least two gen er a tions of
post-min er al iza tion dikes. One gen er a tion is slightly to
mod er  ately chlori te-car  bon ate–al  tered,  sparsely
plagioclase-phyric andesitic dikes (Fig ure 7F). These dikes 
tend to host sig nif i cant car bon ate vein ing. They vary from
less than 1 to greater than 10 metres in ap par ent thick ness in 
drill core, and are in ter preted to have been emplaced post-
min er al iza tion be cause of the lack of sig nif i cant hy dro ther -
mal al ter ation and min er al iza tion ob served in them rel a tive
to the rocks that they in trude. The other set of dikes are fine-
grained, pink, feld spar-dom i nated, aplit ic dikes (sim i lar to
those de scribed in the Lo cal Ge ol ogy sec tion) that con tain
dis sem i nated Fe-ox ide (Fig ure 7G). No cross-cut ting re la -
tion ships were ob served be tween the two gen er a tions of
dikes, but the aplite dikes are in ter preted to be emplaced
late- to post-min er al iza tion and are there fore older than the
andesitic dikes. This in ter pre ta tion is based on the higher
Fe-oxide content and higher degree of alteration observed
in the aplite dikes.

Taylor-Windfall Deposit

The Tay lor-Wind fall de posit is clas si fied as a high grade
epi ther mal gold-sil ver vein de posit (Lane, 1983). The de -
posit was mapped at scales of 1:5 000 and 1:10 000 with the
aim of char ac ter iz ing the in tense al ter ation zones pres ent in
the vi cin ity of the de posit and to iden tify any struc tural con -
trols on the al ter ation and min er al iza tion. Re sults from
field and lab o ra tory work will pro vide in sights into the con -
di tions of for ma tion of the Tay lor-Wind fall de posit and
possible links with the Empress deposit.

The Tay lor-Wind fall de posit is a past-pro duc ing, vein-
hosted gold de posit. It oc curs within the Up per Cre ta ceous
Powell Creek For ma tion (Price, 1986). Pro duc tion re cords
show that 555 tonnes of ore were mined in 5 years:
14 525 grams of gold and 156 grams of sil ver were re cov -
ered from this ore. The de posit is lo cated in the gulley sur -
round ing Bat tle ment Creek just above its junc tion with the
Taseko River; ap prox i mately 15 km south east of Up per
Taseko Lake (Fig ure 3). Hy dro ther mal al ter ation of the
host rock is dom i nated by min er als char ac ter is tic of ad -
vanced argillic al ter ation (co run dum, an da lu site,
pyrophyllite, alu nite, dickite, kaolinite) and sili ci fi ca tion
(Price, 1986). Known min er al iza tion is largely re stricted to
two dis crete veins: one, sul phide-dom i nated and one, tour -
ma line-dom i nated (Lane, 1983). The oc cur rence of ore
min er als in clud ing chal co py rite, ten nan tite, en ar gite,
sphalerite, ga lena and na tive gold, to gether with the
a l te ra t ion  minera logy,  i s  sugges t ive  of  a  h igh-
sulphidization epithermal system.

The un der ground work ings at the Tay lor-Wind fall de posit
were in ac ces si ble dur ing field work. As a re sult, sam pling
and map ping were re stricted to lim ited sur face ex po sures,
and in cor po rated log ging of drill hole 84-03 from an 1984
ex plo ra tion pro gram by Westmin Re sources. The Powell
Creek For ma tion un der lies the re gion north of the
Tchaikazan fault on the north side of Taseko Val ley (Fig -
ure 6). These rocks were orig i nally as signed to the Powell
Creek For ma tion by Mc Laren (1990). Maxon (1996) doc u -
mented ages for the Powell Creek For ma tion that ranged
from 94.6 ±6.6 Ma and 95.9 Ma at its base to 78.95 ±4.1 Ma
upsection. The base of the for ma tion is in truded by the
Dick son-McClure batholith, which has been dated at 92 Ma 
(Parrish, 1992). The Powell Creek For ma tion is in ferred to
host the Tay lor-Wind fall de posit (Price, 1986). The ma jor -
ity of the rocks ex posed at the sur face and in drill core are
in tensely al tered, how ever, and it was not pos si ble dur ing
this study to discern the protolith and therefore to confirm
the hostrock.

The ma jor ity of the al ter ation ob served in the gulley around 
the Tay lor-Wind fall de posit ex hib its some de gree of frac -
ture con trol (Fig ure 6A). As a re sult, vari a tions in al ter ation 
style and in ten sity are eas ily ob served, de pend ing on prox -
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im ity to per va sive frac tures at the out crop scale. Com mon
al ter ation as sem blages ob served are vug gy quartz±py rite
(Fig ure 6B), quartz-seri cite-py rite, and quartz-chlorite-
seri cite. Illite, paragonite, halloysite, kaolinite and dickite
are com mon clay min er als as so ci ated with the quartz-seri -
cite-py rite and quartz-chlorite-seri cite al ter ation phases.
Dis sem i na tion and vein ing of tour ma line is also ob served
in con cen tra tions up to 10%. Dis crete zones of hy dro ther -
mal brecciation are also ob served in sur face ex po sures
(Fig ure 6C). These zones are less than ca. 2 m thick and are
ce mented by quartz-illite-palygorskite. On the ridge to the
east and above the de posit, sig nif i cant quartz-alu nite al ter -
ation is pres ent (Fig ure 6D). This al ter ation also ap pears to
be con fined to a few tens of metres on ei ther side of a
marked frac ture or fault zone, and is characteristic of
leached cap alteration that commonly overlies epithermal
systems.

Mount McLure Area

The con tact be tween the Coast Plutonic Com plex and the
southeast Coast Belt was stud ied mainly in the Mount
McLure area, be tween the Em press and Pellaire de pos its
(Fig ure 3). This work was done in or der to iden tify the dif -
fer ent in tru sive phases that oc cur along the mar gin of the
Coast Plutonic Com plex, and to de ter mine any po ten tial re -
la tion ship among the in tru sive phases, al ter ation zones, and 
ob served min er al iza tion. Sep a rate lith o logical units, al ter -
ation zones and in tru sive were iden ti fied, mapped and
sampled (Figure 5).

In tru sive phases in the Mount McLure area in clude por phy -
ritic plagioclase-hornblende-pyroxene por phyry (named
the Mount McLure pluton for the pur poses of this study),
aplit  ic to por phy rit ic bi o ti te-hornblende gran ite,
porphyritic plagioclase diorite, and the Mount McLeod
granodiorite. A zone of in tense al ter ation in the west ern
area of Mount McLure is cen tred on the Mount McLure
pluton. There is a sharp con tact in the wes tern most part of
the area, marked by a sharp change in col our and al ter ation
style (Fig ure 5A). This con tact is in ferred to re sult from pri -
mary lithological dif fer ences be tween the units prior to the
al ter ation event. The Mount McLure pluton is ob served to
in trude the Mount McLeod granodiorite (Fig ure 5B).
Aplite dikes are com mon within the Mount McLeod
batholith (Fig ure 5C) and at the Em press de posit in the
Gran ite Creek unit. A sub-ver ti cal fault zone trends south-
south east through the cen tre of the Mount McLure area.
The rocks within the fault zone are vari ably si lici fied and
fo li ated (Fig ure 5D). The fault is in ter preted to have acted
as a con duit for hy dro ther mal flu ids, re sult ing in in tense al -
ter ation of the rocks within the zone. Mafic dikes cut the
fault zone, and run par al lel to the trend of the fault. These
dikes are there fore in ferred to have intruded after the
deformation and silicification events.

Discussion and Future Work

The southeast Coast Belt hosts sev eral pro spec tive and
past-pro duc ing min eral de pos its, in clud ing the Bralorne
( M I N F I L E  0 9 2 J N E  0 0 1 ) ,  P i  o  n e e r  M i n e s
(MINFILE 092JNE 004), and Pros per ity de pos its
(MINFILE 092O 041). The Bralorne and Pi o neer Mines
de pos its are lo cated ap prox i mately 50 km south east of the
Taseko Lakes area, and to gether rep re sent Brit ish Co lum -
bia’s larg est his tor i cal gold pro duc ers (Bellamy and Ar -
nold, 1985; Fig ure 2). These de pos its and sim i lar ones to
the south are vein-hosted mesothermal gold de pos its. The
Bralorne min ing area was in op er a tion from the late 1920s
to the early 1970s, dur ing which it pro duced over 4 mil lion
ounces of gold (Sanche, 2004). The Pros per ity de posit, for -
merly known as Fish Lake, is a de vel oped por phyry Cu-
Mo-Au pros pect. It is sit u ated ap prox i mately 30 km north
of the Taseko Lakes re gion and most re cent in for ma tion
gives an es ti mated mea sured and in di cated re source of
491 mil lion tonnes grad ing 0.43 grams per tonne gold and
0.22 per cent cop per (Brommeland and Wober, 1999). The
Bralorne area is lo cated more or less along strike with the
Taseko Lakes area, and has a min er al iza tion age con -
strained at 85.7 ±3 Ma by a K-Ar date from hornblende
within a syn-post mineralization hornblende porphyry dike
(Ash, 2001).

The Em press, Pellaire and Tay lor-Wind fall de pos its all
show dif fer ent styles of min er al iza tion and al ter ation, but
oc cur in sim i lar geo logic set tings. The con nec tion, if any,
among the de pos its re mains un clear, but lab o ra tory stud ies
dur ing the win ter of 2007–2008 should help to better un -
der stand the P-T con di tions of for ma tion and the ages of
min er al iza tion. If there is a tem po ral link among the de pos -
its, it is pos si ble that they are in some way ge net i cally
linked and may be a part of the same sys tem, with lo cal dif -
fer ences per haps re flect ing lo cal vari ances in depth of for -
ma tion in the crust, or rel a tive con tri bu tions of mag matic
fluids versus buffering due to crustal interactions of fluids.

Lab o ra tory work will also pro vide more in for ma tion on
lith o logical com po si tions and al ter ation min er al ogy, as
well as pro vide in sight into age re la tion ships be tween sep a -
rate al ter ation and in tru sive phases. Fur ther study of fluid
in clu sions and thermochronological data will pro vide in -
sight into tem per a tures and depths of min er al iza tion for the
de pos its stud ied. From these data, it is an tic i pated that the
min eral de pos its within the Taseko Lakes re gion will be
placed into a re gional geo logic con text and a model for
mineralization of the area can be developed.
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Fig ure 7. Ge ol ogy of the Tay lor-Wind fall and Bat tle ment Ridge ar eas, show ing lo ca tions of pho to graphs: A) marked changes in al ter ation 
in ten sity in ferred to be frac ture-con trolled; B) hy dro ther mal brec cia (hb) cut ting an de site of the Powell Creek For ma tion (an Ar-Ar date of
seri cite is pend ing for the hy dro ther mal brec cia); C) red stain ing on frac tures in an in tensely si lici fied, vug gy unit; D) per va sive, bright or -
ange, in tense quartz-allunite al ter ation prox i mal to a fault-frac ture zone on Bat tle ment Ridge, in dic a tive of leached cap en vi ron ments.
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