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INTRODUCTION

This two-year re search pro ject will in ves ti gate the
char ac ter is tics of the volcanoplutonic ar chi tec ture and as -
so ci ated por phyry-epi ther mal min er al iza tion in the Taseko
Lakes re gion, lo cated in south west ern Brit ish Co lum bia
(Fig 1). The study will in te grate de tailed geo log i cal, struc -
tural and al ter ation map ping, pe trol ogy, iso tope geo chem -
is try and geo chron ol ogi cal anal y ses, with the aim of de vel -
op ing a con cep tual geo log i cal model for the struc tural and
eco nomic evo lu tion of the area to as sist in the ap pli ca tion of 
pre dic tive ex plo ra tion. Parts of the field area were pre vi -
ously mapped by Mc Laren (1990) and Is rael and Ken nedy
(2001). This paper focuses on the structural and economic
geology of the area.

The pa per pres ents pre lim i nary field ob ser va tions con -
cen trat ing on four main ar eas within the Taseko Lakes re -
gion: the Hub, which is a sus pected Cu-Mo por phyry sys -
tem; the North west Cop per show ing, which is an areally
ex ten sive, sus pected epi ther mal Cu-Au show ing; the Twin
Creeks area, where anom a lous Cu, Mo and Au val ues have
been iden ti fied from pros pect ing and stream sed i ment sam -
ples (Mc Laren, 1990); and the Tchaikazan fault.

REGIONAL GEOLOGICAL SETTING

The pro ject area is lo cated within the Coast Belt, along
the bound ary be tween the south east Coast Belt and south -
west Coast Belt (Mon ger and Journeay, 1994; Fig 1, 2). The 
south east Coast Belt in cludes rocks of the Bridge River
accretionary com plex, the Cadwallader arc terrane and
over ly ing clastic rocks of the Tyaughton-Methow Ba sin.
The south west Coast Belt con sists mainly of Mid dle Ju ras -
sic to mid-Cre ta ceous plutonic rocks, as well as Early Cre -
ta ceous vol ca nic and as so ci ated rocks of the Gam bier
Group. This geo graphic area is lo cated at the east ern limit
of the Coast Plutonic Com plex, and it is along this bound -
ary that many Cu-Mo-Au show ings are lo cated in the
south ern Coast Belt (McLaren, 1990).

The Tchaikazan fault is a ma jor strike-slip fault that
strikes south east through the field area (Fig 2, 3; Umhoefer
et al., 1994). The bed rock to the north east of the Tchaikazan 
fault is mainly clastic sed i men tary rock from the
Tyaughton-Methow Ba sin, in clud ing the Re lay Moun tain,
Jack ass Moun tain and Tay lor Creek groups (Fig 2). The
bed rock to the south west of the Tchaikazan fault forms the
East Waddington thrust belt, which is a north east-verg ing
fold and thrust belt that de forms Tri as sic to Cre ta ceous vol -
ca nic and clastic sed i men tary rock (Fig 2; Rusmore and
Woodsworth, 1991; Umhoefer et al., 1994; Mus tard and
van der Heyden, 1994; van der Heyden et al., 1994;
Schiarizza et al., 1997; Rusmore et al., 2000). The Powell
Creek For ma tion, a Late Cre ta ceous pack age of vol ca nic
and volcaniclastic rock that is abun dant in the field area, oc -
curs on both sides of the Tchaikazan fault. Mid-Cre ta ceous
con trac tion of the south east Coast Belt re sulted in mostly
south west-verg ing thrust faults (Journeay and Fried man,
1993); how ever, in the field area, most thrust faults verge to
the north east and are cor re lated with the East Waddington
Fold and Thrust Belt (Rusmore and Woodsworth, 1994). A
sys tem of re gional-scale dextral strike-slip faults de vel -
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Fig ure 1. Orogenic belts of south west ern Brit ish Co lum bia (mod i -
fied from Is rael and Ken nedy, 2001), show ing the lo ca tion of the
Taseko Lakes re gion.



oped in the south east Coast Belt from lat est Cre ta ceous to
Eocene time (Umhoefer and Schiarizza, 1996; Schiarizza
et al., 1997). These faults in clude the Tchaikazan, Twin
Creek, Chita Creek and Yalakom faults (Fig. 2, 3), and they
ap pear to cut all other struc tures in the area. In to tal, these
struc tures are be lieved to have ac com mo dated as much as
sev eral hun dred kilo metres of off set (Umhoefer and
Schiarizza, 1996). Sinistral faults oc cur lo cally and are de -
mon stra bly older than the Eocene dextral faults (Is rael et
al., in press). It is not yet known if these faults pre date mid–
Late Cre ta ceous con trac tion or if they are ki ne mat i cally
linked to the Cre ta ceous thrusts.

LITHOLOGICAL UNITS

Paleozoic Rocks

TWIN CREEKS SUCCESSION

The lone unit of Pa leo zoic rock in the study area is the
Twin Creeks suc ces sion. The unit oc curs as a few fault
lenses within the Twin Creeks area (Fig 4) and is com posed
mainly of ma rine sed i men tary rock of Perm ian age. These
rocks con sist of siltstone turbidite se quences and arkosic
and grey sand stone. In ar eas prox i mal to faults, the unit ap -
pears heavily ox i dized and rusty in col our. The min i mum
age for the suc ces sion, based on a U-Pb zir con date from a
cross cut ting aplite dike, is 251 ±16 Ma (Is rael and
Kennedy, 2001).

MESOZOIC ROCKS

The ma jor ity of the study area is un der lain by sev eral
rock units of Cre ta ceous age. These units, from old est to
youn gest, in clude the Tchaikazan River suc ces sion, Falls
River suc ces sion, Tay lor Creek Group and Powell Creek
For ma tion (Is rael and Ken nedy, 2001; Is rael et al., in
press). The Tchaikazan and Falls River suc ces sions con -
sists mainly of in ter me di ate sub ma rine vol ca nic rock and
rel a tively fine grained ma rine sed i men tary rock. The
Powell Creek For ma tion is com posed of subaerial pur ple
andesitic flows and volcaniclastic rocks.

TCHAIKAZAN RIVER SUCCESSION

The Tchaikazan River suc ces sion is the most areally
ex ten sive unit in the Twin Creeks re gion (Fig 4). It con sists
of a sed i ment-dom i nated fa cies and a vol ca nic-dom i nated
fa cies. The sed i men tary fa cies con sists of clastic ma rine
sed i men tary rocks of vary ing grain size interbedded with
mi nor andesitic flows. The vol ca nic fa cies com prises in ter -
me di ate vol ca nic con glom er ate and brec cia, clastic ma rine
sed i men tary rock and an de site flows. These flows con sist
of por phy ritic, mas sive and amyg dule-rich units. These fa -
cies grade into one an other, mak ing the dis tinc tion be tween
them at times some what ar bi trary. Fos sil ev i dence sug gests
an age as old as 140 Ma (Berriasian) for the Tchaikazan suc -
ces sion, whereas U-Pb dates from abraded zir con frac tions
from a cross cut ting in tru sion (Mc Laren, 1990; Is rael and
Ken nedy, 2001) sug gest an age older than 102 ±2 Ma,
which is consistent with fossil evidence.
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Fig ure 2. Re gional ge ol ogy of the south east Coast Belt (mod i fied from P. Schiarizza, un pub lished data), show ing the lo ca tions of the nearby
Bralorne and Pros per ity min eral de pos its.



FALLS RIVER SUCCESSION

The Falls River suc ces sion is an other
areally ex ten sive unit in the Twin Creeks
area. It con tains slightly more vol ca nic
rock than the Tchaikazan River suc ces sion
and gen er ally con sists of andesitic flows,
vol ca nic con glom er ate and mi nor me dium
to fine-grained clastic sed i men tary rock.
Many of the andesitic flows are clast rich
and grade into con glom er ate and brec cia
units. Pos si ble peperite oc curs on the con -
tacts be tween andesitic flows and sed i -
men tary rock. Ura nium-lead zir con dat ing
of a par tially welded tuff within the unit
has given the Falls River suc ces sion an age 
of 102 to 110 Ma (Is rael and Ken nedy,
2001). The age is fur ther con strained to be
older than 103 ±0.5 Ma, based on a U-Pb
zir con date from the cross cut ting Mount
McLeod batholith (Is rael and Ken nedy,
2001).

TAYLOR CREEK GROUP

The Tay lor Creek Group oc curs in the
area north of the Tchaikazan fault, in the
mapped ar eas of the North west Cop per
show ing (Fig 5) and in the Tchaikazan
River val ley (Fig 6). It con sists of ma rine
sed i men tary rock, vary ing from interbeds
of sand stone and siltstone (Fig 5D) to well-
bed ded grey sand stone, which are pre dom -
i nantly Albian (113–97.5 Ma) in age
(Garver, 1992). The sand stone-siltstone
interbeds likely rep re sent turbidite se -
quences. The Tay lor Creek Group is cut by
the Tchaikazan Rap ids pluton, es tab lish -
ing that the unit is older than 76 Ma (Is rael
and Kennedy, 2001).

POWELL CREEK FORMATION

The Powell Creek For ma tion is well
ex posed through out the north west ern part of the field area,
par tic u larly in the North west Cop per area (Fig 5, 7). Abun -
dant ex po sures of pur ple and red, mas sive an de site flows,
to gether with resedimented vol ca nic brec cia, form much of
the area (Fig 7A). The for ma tion is deeply weath ered and
good, con tin u ous strati graphic sec tions are sep a rated by
hun dreds of metres of weath ered debris (Israel, 2001).

The volcaniclastic rocks vary from tuffaceous ho ri -
zons to mas sive, an gu lar, in ter me di ate vol ca nic brec cia.
Fig ure 7 shows the de tailed stra tig ra phy of a 340 m sec tion
(mea sured as ac cu rately as pos si ble per pen dic u lar to dip) of 
well-ex posed an de site flows and mas sive volcaniclastic
rocks trending south east. Vol ca nic brec cia units range in
thick ness from 15 cm to 30 m. Typ i cally ma roon/pur ple and 
polymictic with subrounded clasts, they have highly un du -
lat ing and of ten ero sive bases (Fig 7B). An de site is the
dom i nant clast com po si tion within these brecciated units.
Clast size is vari able; basal parts are of ten dom i nated by
centi metre-scale clasts (Fig 7C), whereas clast size in -
creases to ward the top of the sec tion, where lahar-style de -
pos its are com mon. Red, mas sive an de site flows are dom i -
nantly plagioclase phyric (Fig 7D) and mod er ately
propylitically al tered. Highly frac tured/quenched flow tops 
form sharp strati graphic bound aries with over ly ing vol ca -

nic brec cia. Way-up struc tures are rare, but fin ing of
volcaniclastic flow units is the most useful tool in the
determination of stratigraphic top for the unit.

Sev eral gen er a tions of highly al tered plagioclase por -
phyry dikes are lo cated within the North west Cop per area.
They show vary ing ori en ta tions and dips, and it has been
pro posed by Is rael and Ken nedy (2001), be cause of an
aero mag net ic anom aly, that they are linked to a deeper
seated pluton be neath the Powell Creek Formation.

Intrusive Rocks

MOUNT MCLEOD BATHOLITH

The most ex ten sive ig ne ous body in the area is the
Mount McLeod batholith, which oc curs in the south ern -
most part of the Twin Creeks area. All plutonic rocks in the
area are, by def i ni tion, part of the Coast Plutonic Com plex.
It com prises me dium to coarse-grained, hornblende-rich
granodiorite. Ar eas of the batholith con tain decimetre-
scale en claves of finer grained ma te rial of sim i lar com po si -
tion. Pre vi ous U-Pb dat ing on the batholith has given ages
of 101.1 ±0.3 Ma from ti tan ite con straints to 103.8 ±0.5 Ma
from 238U/206Pb zir con ages (Israel and Kennedy, 2001).
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Fig ure 3. Ge ol ogy of the Taseko Lakes re gion (mod i fied from Is rael et al., in press),
show ing the lo ca tions of the Twin Creeks (Fig ure 4), North west Cop per (Fig ure 5) and
Tchaikazan River val ley (Fig ure 6) ar eas.



GRIZZLY CABIN PLUTON

The Griz zly Cabin pluton out crops as an el lipse-
shaped in tru sion. Parts of the in tru sion show ir reg u lar in -
ter min gling of het er o ge neous rock types (Fig 4E), whereas
other ar eas show a sin gle ho mo ge neous phase. The ho mo -
ge neous zones com prise me dium to fine-grained
hornblende-bi o tite quartz diorite, whereas the het er o ge -
neous ar eas show seg re ga tion of me dium to fine-grained
hornblende diorite and quartz monzodiorite. The in tru sion
cuts all other vis i ble rock units and has been pre vi ously U-
Pb dated, from three abraded zir con frac tions, to about
102 to 99 Ma. An other zir con frac tion re corded the crys tal -
li za tion age of the rock at 101.5 Ma (Israel and Kennedy,
2001).

TCHAIKAZAN RAPIDS PLUTON

The Tchaikazan Rap ids pluton dom i nates the mapped
area to the north of the Tchaikazan fault. The pluton is a
plagioclase-hornblende por phyry with plagioclase pheno -

crysts up to 2 cm in size. Much of the pluton has un der gone
sig nif i cant clay al ter ation. It cuts the Tay lor Creek Group,
which is the only rock unit that it con tacts, but is it self cut by 
the Tchaikazan fault. From pre vi ous U-Pb dat ing, the in tru -
sion has a min i mum crys tal li za tion age of 76 Ma (Is rael and 
Kennedy, 2001).

STRUCTURAL GEOLOGY

The Taseko Lakes re gion has un der gone at least three
sep a rate phases of de for ma tion: sinistral/re verse slip faults, 
mid to Late Cre ta ceous compressional de for ma tion, and
dextral strike-slip faults. This sec tion will fo cus on three ar -
eas mapped in de tail: Twin Creeks, Tchaikazan River val -
ley and North west Cop per. The pur pose of the de tailed
map ping was to de ter mine the ge om e try and ki ne mat ics of
the struc tures and to de duce their role, if any, in lo cal iz ing
or offsetting mineralization.
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Fig ure 4. Ge ol ogy of the Twin Creeks re gion, show ing lo ca tions of pho to graphs: A) sinistral/re verse shear zone; B) de flected foliations giv -
ing a sinistral shear sense with re spect to the shear zone; (C) dike that has un der gone drag fold ing, giv ing dextral move ment sense next to
fault zone; D) sus pected dextral fault zone run ning par al lel to the Twin Creeks fault; and E) in ter min gling of quartz monzodiorite (light grey)
and diorite (dark grey) from within the Griz zly Cabin pluton.



Twin Creeks Area

Sev eral north west-strik ing and nearly ver ti cal shear
zones oc cur in the Twin Creeks area (Fig 4A). The fault
zones are dis con tin u ous along strike, as they are cross cut
by later struc tures. These later cross cut ting faults tend to
have north east ori en ta tions and un known senses of move -
ment. Many of them are in ferred and were in ac ces si ble dur -
ing this field sea son. The shear zones are gen er ally wide,
rang ing from 10 to 60 m in thick ness. Very well de vel oped
shear fab rics, with sigmoidal asym me try pro vid ing a

sinistral shear sense, are com mon (Fig 4B) and slickenside
lineations in di cate a com po nent of re verse move ment.
Siltstone units ap pear to ac com mo date most strain, with the 
more com pe tent an de site units containing only a weak
shear fabric (Fig 4B).

Chloritization and sili ci fi ca tion of the rocks prox i mal
to these sinistral faults is com mon. Mi nor py rite and ar -
seno py rite are rarely as so ci ated with these faults. An Ar/Ar
cool ing age of illite, col lected from a sinistral fault fab ric, is 
89 Ma (Is rael et al., in press). This is sim i lar to the age of
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Fig ure 5. Ge ol ogy of the North west Cop per area, show ing lo ca tions of pho to graphs: A) north-verg ing thrust fault; B) sig nif i cantly chloritized
my lon ite sam ple from the fault shown in (A); C) dense quartz-epidote vein ing in an de site lo cated in the hangingwall of the thrust fault shown
in (A); and D) siltstone and sand stone interbeds of the Tay lor Creek Group, north of the Tchaikazan fault.



other sig nif i cant sinistral faults in the re gion, par tic u larly a
sys tem of re verse-sinistral faults, lo cated ap prox i mately
50 km south east of the area (Fig 2), that hosts the Bralorne
gold veins and has been con strained to be tween 91 and
86 Ma in age (Leitch et al., 1991).

Smaller scale dextral-slip faults are also pres ent
through out the Twin Creeks area (Fig 4C). They are char ac -
ter ized by smaller zones of dam aged fault zone ma te rial,
con sist ing gen er ally of highly frac tured and fo li ated clastic
sed i men tary rocks (<10 m thick ness). Other smaller dextral 
faults in the re gion show lit tle de for ma tion in the sur round -

ing wallrock and are char ac ter ized more by slickensided
sur faces and the nar row lin ear gul lies in which they are
found (Fig 4D). The ma jor ity of these smaller scale dextral
faults strike south east, similar to the Tchaikazan fault.

Northwest Copper

North to north east-verg ing thrust faults oc cur in the
North west Cop per area (Fig 5A). The best ex posed thrust
fault in the area hosts my lon ite that has un der gone sig nif i -
cant chlorite and epidote al ter ation (Fig 5B). The my lon ite
forms a zone ap prox i mately 1 to 2 m thick and was likely
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Fig ure 6. Ge ol ogy of the Tchaikazan River val ley area, show ing lo ca tions of pho to graphs: A) ma jor fault zone rep re sent ing ei ther the
Tchaikazan fault or a smaller par al lel struc ture; B) small dextral fault in ter preted as an ti thetic to the Tchaikazan fault; and C) well-bed ded,
fresh grey sand stone.



formed in andesitic rocks of the Powell Creek For ma tion.
Asym met ric shear fab rics within the my lon ite in di cate a
top-to-the-north east shear sense (i.e., contractional). The
hangingwall above the my lon ite is be lieved to be the
Tchaikazan River  suc  ces  s ion ,  which  i s  lo  ca ted
stratigraphically be low the Powell Creek For ma tion. The
hangingwall im me di ately above the fault is densely epidote 
veined and hosts some sul phide min er als, such as py rite, ar -
seno py rite and pos si bly some chal co py rite. These sul phide
min er als oc cur within the epidote veins as well as in small
(<10 cm) al ter ation ha los sur round ing the veins (Fig 5C).
These were the only ex po sures of my lon ite ob served in the
area: all other faults were much more brit tle in na ture, host -
ing fault gouge and cataclasite rather than my lon ite.
Compressional de for ma tion in the re gion is cor re lated with
the East Waddington thrust belt (EWTB; Rusmore and
Woodsworth, 1994).

Tchaikazan River Valley

Dextral strike-slip faults oc cur in the area on a va ri ety
of scales and cut all other struc tures. Move ment along the
faults oc curred largely dur ing the Eocene (Schiarizza et al.,
1997; Is rael and Ken nedy, 2001). The Tchaikazan fault is

the larg est dextral fault in the field area. Out crop is rare but
it is ex posed in the Tchaikazan River val ley as thick zones
(>50 m) of dam aged wallrock. The fault zones com prise
clastic sed i men tary rocks that have been highly de formed
and sheared to form gouge lay ers as well as cataclasite, and
en claves of rel a tively undeformed coun try rock (Fig 6A).
Smaller an ti thetic faults are as so ci ated with the main faults. 
These smaller faults (<1 m wide) have sus pected dextral
move ments in ferred from asym met ric ki ne matic in di ca tors
from within the fault (Fig 6B, C).

The EWTB formed dur ing a pe riod of compressional
de for ma tion in the mid-Cre ta ceous, from ap prox i mately 87 
to 84 Ma (Umhoefer et al., 1994). The Tchaikazan and
Twin Creek faults may be cor re lated with other re gional
dextral faults, in clud ing the Chita Creek and Yalakom
faults to the north, that to gether would form a fault sys tem
known as the Yalakom fault sys tem. This sys tem is be lieved 
to have evolved to gether as a left-step ping sys tem and has
ac com mo dated ap prox i mately 120 to 130 km of dextral off -
set (Schiarizza et al., 1997). The Tchaikazan fault has ac -
com mo dated ap prox i mately 7 to 8 km of dextral off set
(Mus tard and van der Heyden, 1997). Schiarizza et al.
(1997) sug gested a sinistral com po nent to the Tchaikazan
fault prior to the more re cent dextral move ment, based on
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Fig ure 7. Sche matic strati graphic col umn of a 340 m mea sured sec tion from the North west Cop per area (left): A) de tailed strati graphic rep -
re sen ta tion of 2.9 m of vol ca nic and re worked vol ca nic rocks; B) con tact be tween a com pe tent an de site flow (above) and a lahar-style de -
posit (be low); C) brecciated an de site flow with large com pe tent clasts in a fine-grained ma trix; and D) ve sic u lar con tact be tween a com pe -
tent an de site flow and a re worked vol ca nic flow.



ap par ent sinistral off set of Lower Ju ras sic sed i men tary
rock to the west of the study area. The rel a tive tim ing of this
trun ca tion has been given by a batholith (the Dick son-
McLure) that ap par ently plugs the Tchaikazan fault and has 
a K-Ar age of 86 Ma (Schiarizza et al., 1997).

MINERALIZATION

Min er al iza tion in the study area is char ac ter ized by a
num ber of por phyry and sus pected epi ther mal de pos its.
This study has fo cused on two such de pos its within the re -
gion, the Hub and North west Cop per (Fig 3). The pri mary
fo cus of this year’s field work was de tailed geo log i cal
trench map ping in ar eas of the Hub at a scale of 1:100. Fig -
ure 8 shows a rep re sen ta tive trench map from the Hub area,
il lus trat ing li thol ogy and its re la tion ship to min er al iza tion
and al ter ation. Ap prox i mately 300 m of ex po sure was
mapped us ing the An a conda method of trench map ping.
The An a conda method is a method of map ping geo log i cal
trenches that uti lizes de tailed map ping tech niques in or der
to ac cu rately re cord lithological in for ma tion and struc tural
and cross cut ting re la tion ships, as well as hydrothermal
veining, mineralization and alteration.

Hub Showing

H. War ren from the Uni ver sity of Brit ish Co lum bia
first iden ti fied the Hub show ing in the 1940s. The area is
dom i nated by the in ter ac tion of two main rock types,
granodiorite and a mag ne tite±bi o tite-ce mented brec cia,
both of which act as hosts to min er al iza tion. The Hub is lo -
cated ap prox i mately 4 km south east of the North west Cop -
per show ing and is also at a much lower el e va tion. One of
the key ques tions to be an swered re gard ing these two ar eas
is whether the Hub rep re sents a deep-seated por phyry sys -
tem. And if so, is the North west Cop per show ing the shal -
low epi ther mal-style min er al iza tion re lated to this plutonic
en vi ron ment? The Hub out crop forms a south east-trending
ex po sure that par al lels the Tchaikazan River. Granodiorite
forms the pri mary ig ne ous phase and con tains large, hex ag -
o nal bi o tite crys tals that are readily iden ti fi able with the na -
ked eye (Fig 8F). The granodiorite is not dated, but its re la -
tion ship with sev eral cross cut ting feld spar por phyry dikes
al lows a rel a tive tim ing of in tru sive events to be in ter -
preted. The granodiorite dis plays a com plex in tru sive re la -
tion ship, interfingering with the sec ond most abun dant li -
thol ogy, a dark grey-black, mag ne tite±bi o tite-ce mented
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Fig ure 8. Ge ol ogy of the Hub trench area, show ing lo ca tions of pho to graphs: A) lithological con tact be tween mag ne tite±bi o tite-ce mented
brec cia and feld spar por phyry dike; B) lithological con tact be tween diorite dike and mag ne tite±bi o tite-ce mented brec cia; C) un du lat ing
con tact be tween mag ne tite brec cia and granodiorite; D) quartz vein with mag ne tite cen tral vein fill; E) frac ture-coat ing mal a chite on frac -
ture plane; and F) granodiorite clast in cluded within mag ne tite±bi o tite-ce mented host rock.



breccia. Together, these rock types account for more than
90% of the observed outcrop (Fig 8B, C).

Sev eral fel sic dikes cross cut both the granodiorite and
the mag ne tite brec cia. These in clude an in ter me di ate
plagioclase-phyric dike with abun dant bi o tite and a late,
quartz-feld spar por phyry dike (Fig 8A, B). Part of the fu -
ture work will be to as cer tain whether the mag ne tite brec cia 
is a re place ment or forms as a brec cia infill. The
granodiorite and mag ne tite±bi o tite-ce mented brec cia are
cut by 1.5 cm thick quartz veins that are filled with apha ni -
tic magnetite (Fig 8D).

Min er al iza tion is con sis tently fo cused on ran domly
ori ented frac ture planes, where frac ture-coat ing chal co py -
rite±py rite is the dom i nant form of sul phide and of ten oc -
curs in as so ci a tion with mal a chite (Fig 8E). The late feld -
spar por phyry dike con tains up to 7% dis sem i nated py rite
and is the most min er al ized li thol ogy ob served to ward the
south (Fig 8A). Min er al iza tion is in ter preted to in crease in
con cen tra tion to the north, where mo lyb de nite and chal co -
py rite are found in as so ci a tion with centi metre-scale quartz
veins. These veins show a rel a tive his tory of em place ment:
in tru sion of granodiorite, mag ne tite±bi o tite-ce mented
brec cia, quartz veins and finally emplacement of the
quartz-feldspar porphyry dike.

Northwest Copper Showing

The North west Cop per show ing hosts nu mer ous
subcropping quartz-car bon ate veins, most of which are not
min er al ized but may form part of the hy poth e sized epi ther -
mal system.

A 30 m wide, ir reg u lar subcropping zone of sec ond ary
cop per min er al iza tion, con sist ing of mal a chite and az ur ite,
oc curs at one of the north-north east-trending ridges (in for -
mally known as Rav i oli ridge). As so ci ated with these ox -
ides is con sid er able sec ond ary sil ica re place ment of the
hostrocks, which could be in ter preted as the re sult of mo bi -
li za tion of sil ica and sub se quent for ma tion of cop per min -
er als in ox i dized zones. As so ci ated with this zone is an 8 m
wide zone of si lici fied vein ma te rial con tain ing mag ne tite
in fill ings. To the south west, dark green, propylitically al -
tered an de site of the Powell Creek For ma tion hosts mi nor
dis sem i nated py rite. Cop per ox ide min er al iza tion (usu ally
mal a chite) is dis trib uted spo rad i cally in centi metre-scale
coat ings through out the Powell Creek For ma tion. The mal -
a chite min er al iza tion is as so ci ated with the high est den sity
of quartz-carbonate veining and is typically associated with 
maroon, plagioclase-phyric andesite flows.

DISCUSSION AND FUTURE WORK

The eco nomic po ten tial for cop per in the area was first
iden ti fied in the early 1930s and, since then, sev eral pros -
pects have been iden ti fied, in clud ing the Late Cre ta ceous
Pros per ity de posit (for merly known as the Fish Lake de -
posit), Taseko Em press and Chita show ings. The Pros per -
ity de posit is a low-grade Cu-Au re source lo cated ap prox i -
mately 30 km north of field area (Caira et al., 1995). It is
hosted in quartz diorite and Early Cre ta ceous an de site,
which are typ i cally as so ci ated with quartz-feld spar por -
phyry dikes (Caira et al., 1995).

The Pros per ity de posit dis plays many sim i lar i ties to
the study area, in clud ing the pres ence of potassically al -
tered rock (char ac ter ized by re place ment of mafic min er als

by bi o tite), the de vel op ment of propylitic and phyllic al ter -
ation zones, and pos si bly a sim i lar age of mineralization.

The Twin Creek area hosts sev eral min eral oc cur -
rences pre vi ously iden ti fied by Mc Laren (1990). Anom a -
lous Cu, Mo and Au val ues have been iden ti fied from pros -
pect ing and stream sed i ment sam ples. Many of the
anom a lous Au val ues have been found prox i mal to the
Twin Creek fault. Whether the min er al iza tion has any re la -
tion to the fault has yet to be de ter mined and is a topic of
ongoing research.

Con tin u ing re search will in clude ex ten sive U-Pb and
Ar/Ar dat ing of rock units and fault zone ma te ri als, in or der
to better con strain dates of both de for ma tion and min er al -
iza tion. For ex am ple, what is the role of de for ma tion in lo -
cal iz ing and/or off set ting min er al iza tion in the field area?
De tailed stud ies of rock types, min er al iza tion and al ter -
ation as sem blages in both min er al ized ar eas and fault zones 
will be car ried out in an at tempt to de ter mine any re la tion -
ship that ex ists be tween fault zone flu ids and min er al iz ing
flu ids. Sam ples from fault zones will also be fur ther stud -
ied, in or der to better un der stand the ki ne mat ics of fault
movement and the physical conditions of deformation.
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