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INTRODUCTION

The ge ol ogy of the east ern Coast Belt in parts of the
Mount Waddington (92N) and Taseko Lakes (92O) map ar -
eas was up dated dur ing the Tatlayoko bed rock map ping
pro ject, car ried out by the Brit ish Columbia Geo log i cal
Sur vey Branch in the early to mid-1990s. The re sults of this
pro gram are sum ma rized in a geo log i cal re port by
Schiarizza and Rid dell (1997) and a 1:100 000-scale
geoscience map by Schiarizza et al. (2002). The geo log i cal
map ping was sup ported by iso to pic dat ing car ried out at the 
Uni ver sity of Brit ish Co lum bia. In this pa per we pres ent
pre vi ously un pub lished data and age in ter pre ta tions on four 
sam ples that were col lected dur ing fieldwork associated
with the Tatlayoko project.

GEOLOGICAL SETTING

The ge ol ogy of the cen tral part of the Tatlayoko pro ject 
area, sim pli fied from Schiarizza et al. (2002), is shown in
Fig ure 1. The area en com passes the bound ary be tween the
Coast and Intermontane morphogeological belts, which
cor re sponds ap prox i mately with the trace of the Yalakom
fault, a ma jor lin ear fea ture that ex tends for about 300 km
and was the lo cus of more than 100 km of Late Cre ta -
ceous (?) to early Ter tiary dextral strike-slip dis place ment
(Umhoefer and Schiarizza, 1996). The old est rocks in the
map area are as signed to three sep a rate ter ranes:
Cadwallader-Methow, Bridge River and Stikine. Youn ger
rocks com prise the Jura-Cre ta ceous Tyaughton-Methow
ba sin and over ly ing Up per Cre ta ceous subaerial vol ca nic
rocks of the Powell Creek for ma tion. Late Cre ta ceous and
Eocene in tru sive rocks are common in the Beece Creek and
Fish Lake areas.

The Cadwallader-Methow Terrane com prises Mid dle
Tri as sic to Mid dle Ju ras sic arc-re lated vol ca nic, plutonic
and sed i men tary rocks that are ex posed south west of the
Yalakom fault in a belt that ex tends from west of Tatlayoko
Lake south east ward to the Nemaia val ley. These rocks are

stratigraphically over lain by sed i men tary rocks of the
Tyaughton-Methow ba sin, in clud ing the Jura-Cre ta ceous
Re lay Moun tain Group and the mid-Cre ta ceous Jack ass
Moun tain Group. This belt is trun cated south of the Nemaia 
val ley by the Taseko fault. The bed rock ge ol ogy south of
the Taseko fault is dom i nated by ex po sures of mid-Cre ta -
ceous sed i men tary rocks of the Tay lor Creek Group (equiv -
a lent in age but lithologically dis tinct from the Jack ass
Moun tain Group) and over ly ing Up per Cre ta ceous vol ca -
nic rocks of the Powell Creek for ma tion. The base ment to
these ex po sures is in ferred to be the oce anic Bridge River
Terrane (Schiarizza et al., 1997), a Me so zoic ac cre tion-
subduction com plex that is lo cally rep re sented by a thin
belt of chert and greenstone along the south side of the
Taseko fault.

Out crop is poor, and geo log i cal re la tion ships are con -
se quently less well un der stood, in the area of sub dued to -
pog ra phy north east of the Yalakom fault. Pre-Neo gene
strata along the Chilko River com prise vol ca nic and
volcaniclastic rocks that have been cor re lated with the
Lower to Mid dle Ju ras sic Hazelton Group of the Stikine
Terrane (Tip per, 1969a,b). To the south east, in the
Chaunigan Lake – Fish Lake area, pre-Neo gene bed rock
con sists of mainly Lower Cre ta ceous sed i men tary and vol -
ca nic rocks that are cor re lated with the up per part of the Re -
lay Moun tain Group and the over ly ing Jack ass Moun tain
Group (Schiarizza et al., 2002).

GEOCHRONOLOGY

Con ven tional iso tope-di lu tion ther mal-ion iza tion
mass spec trom e try (ID-TIMS) U-Pb data are re ported and
in ter preted for zir cons from three rock sam ples from the
An vil Moun tain and Fish Lake ar eas, and K-Ar data are re -
ported from a sin gle sam ple col lected near Tatlayoko Lake.
All sam ple prep a ra tion and anal y ses were car ried out at the
De part ment of Earth and Ocean Sci ences, Uni ver sity of
Brit ish Co lum bia. Sam ple prep a ra tion and U-Pb an a lyt i cal
tech niques are given in Fried man et al. (2001). The U-Pb
data are listed in Ta ble 1 and plot ted on con cordia di a grams
in Fig ure 2. The K-Ar data are listed in Ta ble 2.

Fish Lake Dacite

Sed i men tary and vol ca nic rocks that crop out along
and near the lower reaches of the creek that drains Fish
Lake in clude peb bly sand stone and peb ble con glom er ate
con tain ing vol ca nic and granitoid clasts, tuffaceous sand -
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Fig ure 1. Sim pli fied geo log i cal map of the Beece Creek – Tatlayoko Lake area, show ing lo ca tions of sam ples dis cussed in this re port.



stone, hornblende-feldspar–phyric an de site, and dacite
con tain ing quartz and feld spar pheno crysts. These rocks
may cor re late with the vol ca nic and sed i men tary pack age
(ob served only in drillcore) that hosts the Fish Lake por -
phyry cop per-gold de posit a few kilo metres to the east.
They were as signed to the in for mal Fish Creek suc ces sion
(unit lKsv) by Schiarizza and Rid dell (1997), but
Schiarizza et al. (2002) sep a rated them into a lower shale-
sand stone unit, as signed to the lower Cre ta ceous Re lay
Moun tain Group, and an up per unit of sand stone, con glom -
er ate and vol ca nic rocks that was in cluded in a vol ca nic-
bear ing fa cies of the mid-Cre ta ceous Jack ass Moun tain
Group. Co lum nar-jointed quartz-feldspar–phyric dacite
that crops out along the Taseko Lakes road is part of the sed -
i men tary-vol ca nic suc ces sion that is in cluded in the Jack -
ass Moun tain Group. Sam ple PSC95-10-2-1 was col lected
from this dacite exposure to determine the age of the
volcanic rocks in this succession.

Sam ple PSC95-10-2-1 yielded a mod est quan tity of
good-qual ity, clear, pale pink, stubby pris matic and equant
mul ti fac eted zir con grains. Zir cons with di am e ters of about 
150 to 60 mm were se lected and air abraded to re move all
fac ets. The grains were then sub di vided into three frac tions
on the ba sis of size. Re sults for these three frac tions, plot ted 
in Fig ure 2, de fine a lin ear ar ray, with the coars est grains
con cor dant at ca. 100 Ma and finer grains dis cor dant with
youn ger Pb/U and Pb/Pb dates. This ar ray is in ter preted to
re sult from Pb loss with no ev i dence of older in her ited zir -
con. An in ter preted age of 100.5 +7.2/-0.6 Ma is based on

the weighted mean of 207Pb/206Pb dates for the three frac -
tions; the 206Pb/238U date for con cor dant frac tion A
pro vides a min i mum age for the sam ple.

The sed i men tary-vol ca nic suc ces sion along Fish
Creek is as signed to the Jack ass Moun tain Group on the ba -
sis of char ac ter is tic rock types, in clud ing granitoid-bear ing 
con glom er ates and peb bly sand stones. The oc cur rence of
vol ca nic rocks is un usual for the Jack ass Moun tain Group,
but the mid-Cre ta ceous age ob tained from the dacite sam -
ple sup ports the in clu sion of these vol ca nic rocks in the
group. Vol ca nic rocks ex posed to the north and north west,
as signed to the Chaunigan Lake unit by Schiarizza and Rid -
dell (1997) and Schiarizza et al. (2002), may be cor re la tive,
al though these rocks are as signed to the age-equiv a lent
Spences Bridge Group by Hickson and Higman (1993).

Anvil Mountain Pluton

Hornblende diorite, quartz diorite and hornblende-
feld spar por phyry oc cur as stocks, plugs and dikes that are
com mon within the Tay lor Creek Group east of Taseko
Lake (Fig. 1). These in tru sive rocks are as so ci ated with
por phyry cop per-mo lyb de num min er al iza tion at the Chita
show ing (MINFILE 092O 049) east of Taseko Lake, and
with epi ther mal-style min er al iza tion at the Knight show ing 
(MINFILE 092O 002) near the head wa ters of Nadila Creek
(Schiarizza et al., 2002). The larg est pluton in this area
com prises diorite to quartz diorite that un der lies the An vil
Moun tain ridge sys tem, north east of Beece Creek. Sam ple
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Fraction1
Wt U2 Pb*3 206Pb4 Pb5 208Pb6 Isotopic ratios (1s,%) 7

(mg) (ppm) (ppm)
204Pb (pg)

206Pb/238U 207Pb/235U 207Pb/206Pb 206Pb/238U 207Pb/235U

PSC95-10-2-1  Fish Lake dacite: 100.5 +7.2/-0.6 Ma; weighted 207Pb/206Pb and one concordant analysis 

A 0.080 230 3.7 1185 15 11.4 0.01571 (0.10) 0.1040 (0.34) 0.04803 (0.27) 100.5 (0.2) 100.5 (0.6) 101 (13)

B 0.113 336 5.1 2465 23 12.8 0.01451 (0.17) 0.09608 (0.29) 0.04802 (0.22) 92.9 (0.3) 93.2 (0.5) 100 (11)

C 0.069 441 6.1 1052 24 14.1 0.013169 (0.18) 0.0872 (0.43) 0.04803 (0.37) 84.3 (0.3) 84.9 (0.7) 101 (17/18)

PSC92-26-4 Anvil Mountain pluton: ca. 93 Ma; one concordant analysis

A 0.161 105 1.4 448 35 6.7 0.01432 (0.18) 0.0955 (0.69) 0.04839 (0.61) 91.6 (0.3) 92.6 (1.2) 119 (29)

B 0.156 106 1.5 1101 14 7.1 0.01460 (.06) 0.0964 (0.24) 0.04789 (0.22) 93.4 (0.1) 93.4 (0.4) 94 (11)

JRI92-39-8: Fish Lake quartz diorite: 91.5 +1.1/-5.6 Ma; lower intercept age

A 0.779 265 3.9 2214 85 9.8 0.01460 (0.11) 0.0974 (0.18) 0.04837 (0.11) 93.5 (0.2) 94.4 (0.3) 117 (5)

G 0.043 285 4.1 1003 11 10.8 0.01571 (0.09) 0.0954 (0.35) 0.04803 (0.31) 92.2 (0.2) 92.5 (0.6) 101 (15)

H 0.046 286 4.1 1103 11 10.8 0.01571 (0.12) 0.0969 (0.32) 0.04796 (0.24) 93.8 (0.2) 93.9 (0.5) 97 (11)

Apparent ages (2s,Ma) 7

207Pb/206Pb

1 Upper case letter = zircon fraction identifier.  All zircon fractions were air abraded to remove grain facets; PSC95-10-2-1: zircon nonmagnetic 
at 20 degrees sideslope and 1.8 amperes field strength on Franz™ magnetic separator; (front slope 15 degrees for all samples).  Fraction A 

+134mm, B -134+74mm, C-74mm.  PSC92-26-4: zircon nonmagnetic at ~2 degrees sideslope and 1.8 amperes field strength on Franz™ 

magnetic separator; All grains >134mm picked and strongly abraded.  JRI92-39-8: zircon nonmagnetic at 1 degree sideslope and 2.0 amperes 

field strength on Franz™ magnetic separator; >134mm, H comprises tips broken off of these grains. 
2 U blank correction of 1pg  ± 20%; U fractionation corrections were measured for each run with a double 233U-235U spike (about 0.004/amu).
3Radiogenic Pb
4Measured ratio corrected for spike and Pb fractionation of 0.0043/amu ± 20% (Daly collector) which was determined by repeated analysis of 
NBS Pb 981 standard throughout the course of this study.
5Total common Pb in analysis based on blank isotopic composition.
6Radiogenic Pb
7Corrected for blank Pb (1-4 pg, throughout the course of this study), U (1 pg) and common Pb concentrations based on Stacey Kramers 

(1975) model Pb at the age of the rock or the 207Pb/206Pb age of the rock.

TABLE 1. URANIUM-LEAD ANALYTICAL DATA.
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PSC92-26-4, com pris ing hornblende quartz diorite, was
col lected from the east ern part of this ridge sys tem in or der
to de ter mine the crystallization age of this pluton.

Clear, colour less, equant rounded to stubby pris matic
mul ti fac eted zir cons were re cov ered from sam ple PSC92-
26-4. The mod est amount of ma te rial pres ent was only suf -
fi cient for two frac tions. An age of ca. 94 Ma is sug gested
on the ba sis of con cor dant frac tion B, with a 206Pb/238U date
of 93.4 ± 0.1 Ma. Frac tion A is dis cor dant, just be low the
con cordia curve at ca. 92 Ma, due to Pb loss and/or the pres -
ence of mi nor in her ited zir con. It is dif fi cult to sug gest an
age with as so ci ated pre ci sion on the ba sis of one con cor -
dant re sult. How ever, a con ser va tive es ti mate would be
93.7 ± 10.5 Ma, based on the 207Pb/206Pb date for con cor -
dant frac tion B.

The date ob tained from the An vil Moun tain pluton
com pares closely with an Ar-Ar date of 92 ± 1.3 Ma ob -
tained from vol ca nic rocks near the base of the Powell
Creek for ma tion by J.A. Maxson (re ported in Wynne et al.,
1995) in the Mount Tatlow area. It sug gests that the in tru -
sive rocks cut ting the Tay lor Creek Group in this area may
be comagmatic with the over ly ing Powell Creek for ma tion.

Fish Lake Quartz Diorite

The Fish Lake por phyry cop per-gold de posit is lo cated 
in an area of vir tu ally no bed rock ex po sure about 5 km east
of the Taseko River (Fig. 1). Based on 143 945 m of drill ing
in 326 holes, In de pend ent Min ing Con sul tants cal cu lated a
mineable re serve of 633 mil lion tonnes at an av er age grade
of 0.253% Cu, 0.466 g/t Au and 0.5 g/t Ag (Taseko Mines
Lim ited, press release, March 16, 1998). The de posit is de -
scribed by Wolfhard (1976) and Caira et al. (1995). Ac -
cord ing to Caira et al., the Fish Lake de posit is spa tially and
ge net i cally re lated to a steeply dip ping len tic u lar body of
por phy ritic quartz diorite that is sur rounded by an east-west 
elon gate com plex of steep, south erly-dip ping, subparallel
quartz-feld spar por phyry dikes. These rocks, re ferred to as
the Fish Lake Intrusive Complex, cut vol ca nic and
volcaniclastic rocks, as well as an older in tru sive body of
por phy ritic diorite that may be co eval with the volcanics.
Min er al iza tion oc curs within both the in tru sive com plex
and ad ja cent vol ca nic, volcaniclastic and plutonic coun try
rocks. Core sam ple JRI92-39-8, of hornblende-quartz-
feld spar por phyry from the Fish Lake In tru sive Com plex,
was col lected in order to determine a crystallization age for
the synmineralization intrusions.

Zir cons re cov ered from sam ple JRI92-39-8 are pri -
mar ily clear, colour less, euhedral prisms with length-width
ra tios of ~2.5–3.5. Re sults for three analyzed
frac tions are dis cor dant to mar gin ally con cor -
dant and de fine a lin ear ar ray. Al though cores
were not ob served dur ing grain se lec tion, all
frac tions are in ter preted to con tain mi nor in -
her i tance, even frac tion H, which com prised
tips bro ken from more elon gate prisms. The
in ter preted age of 91.5 +1.1/-5.6 Ma is based
on the lower in ter cept of a three-point re gres -
sion (MSWD = 0.12). A very poorly con -
strained up per in ter cept of 908 +695/-563 Ma

pro vides an es ti mate for the av er age age of in her i tance in
analyzed grains.

The 91.5 +1.1/-5.6 Ma date pre sented here for the Fish
Lake Intrusive Complex is about 10 mil lion years older
than the pre lim i nary 80 Ma es ti mate from the same sam ple
pre sented by Schiarizza and Rid dell (1997). It is also older
than a pre vi ous whole-rock K-Ar date of 77.2 ± 2.8 Ma ob -
tained from a hornfels con tain ing 40% sec ond ary bi o tite,
which was in ter preted as the date of min er al iza tion
(Wolfhard, 1976). It is very sim i lar to the date ob tained
from the compositionally sim i lar An vil Moun tain pluton,
sug gest ing that the two in tru sive suites are re lated.

Skinner Gold-Quartz Vein

The Skin ner min eral oc cur rence (MINFILE 092N
039), lo cated 5 km north of the north end of Tatlayoko Lake
(Fig. 1), com prises a sys tem of gold-bear ing quartz veins
within Late Tri as sic quartz diorite and diorite of the Mount
Skin ner Ig ne ous Com plex. In di vid ual veins are ar ranged
en ech e lon within a struc tur ally con trolled lin ea ment that
trends 070° (Berniolles, 1991). De vel op ment has fo cused
on the Vic to ria vein, at the south west end of the sys tem,
which has been traced for more than 130 m and ranges up to
1.4 m thick. It strikes be tween 050° and 060° and dips
steeply to the north west. The vein walls are de fined by
slickensided faults, and the veins them selves are cut by par -
al lel faults, at least some of which ac com mo dated sinistral
move ment. The vein con sists al most en tirely of quartz,
with mi nor amounts of py rite, chal co py rite, mal a chite and
rare vis i ble gold. Gold val ues are vari able, and con cen tra -
tions as high as 136 g/t across 0.65 m have been re corded
(Berniolles, 1991). A 172 t bulk sam ple ex tracted from the
vein by Ottarasko Mines Lim ited in 1992 and 1993
produced 11 351 g of gold (Northern Miner, June 6, 1994).

White mica lo cally lines vugs and open frac tures in
quartz of the Vic to ria vein. Sam ple PSC94-34-3-5, of mus -
co vite-bear ing vein ma te rial, was col lected for K-Ar dat ing 
of the mica. The mica sep a rate yielded an Early Eocene date 
of 51.9 ± 2.6 Ma (Ta ble 2). This pro vides a min i mum age
for the vein and most likely dates the late stages of the hy -
dro ther mal sys tem re spon si ble for the vein ing. If this in ter -
pre ta tion is cor rect, then the vein ing was prob a bly co in ci -
dent with dextral move ment along the Yalakom fault,
which is just 5 km north east of the Skin ner oc cur rence
(Fig. 1). This sug gests that the Skin ner vein sys tem formed
along an an ti thetic sinistral fault sys tem re lated to dextral
move ment along the Yalakom fault. The Lingfield Creek
and Cheshi Creek faults to the south east may have had a

Geo log i cal Field work 2004, Pa per 2005-1 157

Size fraction
40Ar rad 40Ar rad

(mesh) (mole/g x 10-10) (% of total)

PSC94-34-3-5

Muscovite -40+80 7.98 16.3 72.4 51.9 ± 2.6

Sample K (%)
Age (Ma; 2s 

error)

Notes: Samples analysed in the Geochronology Laboratory, Department of Earth and Ocean 

Sciences, U.B.C., by Janet Gabites (potassium) and Joe Harakal (argon).

Decay constants   le=0l581 x 10-10 yr-1, lb = 4.962 x 10-10 yr-1, 

                                40K/K = 1.167 x 10-4 mole/mole.

TABLE 2. K-AR ANALYTICAL DATA.



sim i lar or i gin, al though these struc tures and the Skin ner
vein sys tem are ori ented slightly more east erly than would
be ex pected for an ti thetic riedel shears in an ideal sim ple
shear model (e.g. Wilcox et al., 1973). These de par tures
may re flect vary ing de grees of clock wise ro ta tion in the
struc tural blocks south west of the Yalakom fault, as is sug -
gested by the struc tural anal y sis of Umhoefer and
Kleinspehn (1995), who re late this block ro ta tion to the
area’s po si tion be tween the Tchaikazan and Yalakom
faults.
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