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Introduction

The fa mous Cariboo Au rush in east-cen tral BC was trig -
gered by the dis cov ery of rich placer-Au de pos its on sev -
eral creeks in the Likely and Wells-Barkerville ar eas (Fig -
ure 1) be tween 1859 and 1862. This area has sub se quently
yielded an es ti mated 2.5 to 3 mil lion ounces (80–96 tonnes) 
of placer Au (e.g., Levson and Giles, 1993), roughly half of
BC’s to tal his toric placer-Au pro duc tion. Gold-bear ing oro -
genic gold-quartz veins and as so ci ated py ritic re place ment
de pos its in meta mor phic rocks of the Barkerville terrane
were dis cov ered soon af ter placer min ing be gan and have
pro duced ap prox i mately 1.2 mil lion ounces (38.3 tonnes)
of Au since that time. Lode-Au ex plo ra tion con tin ues in
both the Wells-Barkerville area and struc tur ally higher
rock units of the Quesnel terrane far ther to the south and
west, where the Span ish Moun tain and Frasergold de pos its
oc cur (Fig ure 1). To gether with the Wells-Barkerville area,
the Span ish Moun tain and Frasergold de pos its, and sev eral
other ar eas of Au pros pects along and ad ja cent to placer-
Au–bear ing creeks in both the Barkerville and Quesnel ter -
ranes de fine the Cariboo Au dis trict (CGD), which in cludes 
much of the cen tral and north west ern parts of the 093A map 
sheet, as well as the south west ern part of the 093H map
sheet (Fig ure 1).

Al though in di vid ual de pos its of the Quesnel terrane dif fer
in char ac ter from those in the Barkerville terrane, much of
the Au in each of these ter ranes is con tained within quartz-
car bon ate veins of broadly ‘orogenic’ vein type (Goldfarb
et al., 2005) that are com pa ra ble in style and struc tural tim -
ing. In sev eral de pos its in these ar eas, how ever, older styles
of py ritic and quartz-py rite min er al iza tion that pre date

these late orogenic veins are de vel oped in close as so ci a tion
with the later veins, sug gest ing min er al iza tion was a pro -
tracted or multiphase pro cess. De spite ex cit ing new dis cov -
er ies that have been made through out the Cariboo Au dis -
trict over the past two de cades, very lim ited re cent re search
has been done di rectly on the de pos its in the area.

This re port doc u ments the ini tial re sults of a one-year, re -
con nais sance-level study of lode-Au min er al iza tion and
po ten tial of the CGD (Fig ure 1), which be gan in 2008. The
main goals of the study are to pro vide con straints on the
age(s) and struc tural con trols on min er al iza tion in dif fer ent
parts of the CGD. This is be ing achieved through a syn the -
sis of pre vi ous work in the re gion com bined with fo cused
struc tural, geo chron ol ogi cal and Pb iso to pic stud ies of
some of the main lode-Au oc cur rences in the belt. The ob -
jec tive of this work is to im prove the un der stand ing of some 
key as pects of the ge ol ogy and Au metallogeny of the CGD, 
pro vid ing guide lines to the fu ture ex plo ra tion of the dis trict 
and en abling com par i sons to other sim i lar Au dis tricts
glob ally.

Regional Geological Framework

The CGD is un der lain by parts of four main ter ranes (Fig -
ure 1). Bed rock in most of the north ern and east ern parts of
the area com prises mid dle-greenschist– to lower-am phi bo -
lite–grade, polydeformed meta mor phic rocks of the
Barkerville terrane (the north ern ex ten sion of the Kootenay 
terrane) and the struc tur ally over ly ing Cariboo terrane,
which are jux ta posed along the north east-dip ping Pleas ant
Val ley thrust fault (Struik, 1987, 1988). The Barkerville
and Cariboo ter ranes are ‘pericratonic’ in char ac ter, com -
pris ing mainly meta mor phosed equiv a lents of con ti nent-
de rived siliciclastic protoliths with interlayered mar ble
units and gra nitic orthogneiss, and are thought to have
formed in close prox im ity to the west ern mar gin of
Laurentia. Struc tur ally over ly ing both the Barkerville and
Cariboo ter ranes in the north ern part of the area are mafic
vol ca nic rocks and as so ci ated pe lagic sed i men tary units of
the oce anic Ant ler allochthon, which forms part of the Slide 
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Moun tain terrane. The south west ern
mar gin of the Barkerville terrane is
struc tur ally over lain along the Eu reka
thrust by much less de formed and less
meta mor phosed vol ca nic and sed i men -
tary strata of the Quesnel terrane,
which in this area con sists of mainly
Mid dle–Late Tri as sic vol ca nic rocks
and phyllitic siliciclastic units. The
Crooked am phi bo lite (Fig ure 1) oc curs
as a dis con tin u ous, strongly de formed
and meta mor phosed lens of mafic
meta vol can ic rocks and mi nor ser pen -
tin ite along the Eu reka thrust be tween
the Quesnel terrane and the un der ly ing
Barkerville terrane. The na ture and
terrane af fil i a tion of the Crooked am -
phi bo lite is un cer tain, with some work -
ers in ter pret ing it to be ei ther a basal
unit of the Quesnel terrane (e.g.,
Bloodgood, 1992; Panteleyev et al.,
1996), whereas oth ers con sider it to be
a thrust-bounded slice of the Slide
Moun tain terrane that is sandwiched
be tween the un der ly ing Barkerville
terrane and the base of the Quesnel
terrane (e.g., Ash, 2001; Ray et al.,
2001; Ferri and Schiarizza, 2006).
Other iso lated klippe of mafic meta vol -
can ic rocks of un cer tain terrane af fil i a -
tion over lie Barkerville terrane meta -
mor  phic  rocks  on  Hardscrabble
Moun tain and Is land Moun tain (Struik, 
1988; Ferri and Schiarizza, 2006).

The Quesnel terrane in this area mainly
com prises a pack age of weakly de -
formed, vari ably phyllitic, car bo na ceous siliciclastic rocks
(lo cally termed the ‘black phyllite’ by Rees, 1987; equiv a -
lent to the ‘black pelite suc ces sion’ of Lo gan, 2008) with
mi nor mafic vol ca nic and volcaniclastic interlayers. This
lower, dom i nantly metaclastic pack age is over lain along
the Span ish thrust (Struik, 1988; Lo gan, 2008) by mafic to
in ter me di ate vol ca nic rocks as signed to the Late Tri as sic
Nicola Group. The sed i men tary pack age has yielded Mid -
dle–Late Tri  as sic fos si l ages (Bloodgood, 1992;
Panteleyev et al., 1996).

Sev eral suites and ages of in tru sive rocks are pres ent in the
Wells-Barkerville area and ad join ing por tions of the
Barkerville terrane. Strongly de formed gra nitic to
granodioritic orthogneiss bod ies oc cur in sev eral lo cal i ties, 
par tic u larly in the vi cin ity of Quesnel Lake and east of Eu -
reka Peak (Fig ure 1). Sev eral of these in tru sions have
yielded early Mis sis sip pian U-Pb zir con crys tal li za tion
ages (Mortensen et al., 1987; Ferri et al., 1999). Vari ably

fo li ated metadiorite oc curs as small, wide spread but vol u -

met ri cally mi nor sills, dikes and ir reg u lar bod ies within the

Snow shoe Group of the Barkerville terrane (Struik, 1988;

Schiarizza and Ferri, 2003). In rare in stances, the

metadiorite forms sills up to sev eral hun dred metres in

thick ness. Pickett (2001) and Ray et al. (2001) de scribe

dioritic in tru sive rocks in drillcore in the Is land Moun tain

and Mos quito Creek ar eas, re spec tively, that may be long to

this in tru sive suite. Sam ples of diorite from two lo cal i ties

near Barkerville and one in the Keithley Creek area ap prox -

i mately 30 km to the south east have given Early Perm ian U-

Pb zir con crys tal li za tion ages of 277–281 Ma (Ferri and

Fried man, 2002). In the Wells-Barkerville area, sev eral

small, strongly al tered, fo li ated fel sic bod ies termed the

Proserpine in tru sions have been doc u mented, which ap -

pear to have been emplaced prior to the D2 fold ing (Struik,

1988; Schiarizza and Ferri, 2003). Youn ger, rare, lo cally

quartz-phyric rhy o lite dikes that ap pear to be post-tec tonic
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Fig ure 1: Re gional geo log i cal set ting of the Cariboo Au dis trict, show ing prin ci pal ter ranes 
and ma jor lithological pack ages. Ar eas of known lode-Au oc cur rences are shaded in yel -
low, and placer-Au–pro duc ing creeks are in di cated by thick pur ple lines. Prin ci pal known
Au-pro duc ing ar eas in the Barkerville terrane are in ar eas of greenschist-grade meta mor -
phism and do not ex tend into am phi bo lite-grade do mains.



(Hol land, 1954; Struik, 1988) and rel a tively fresh lam pro -
phyre dikes have also been mapped in sev eral lo cal i ties in
the east ern Barkerville terrane area by Struik (1988) and
Termuende (1990). No iso to pic age con straints are cur -
rently avail able for the Proserpine in tru sions or for the rhy -
o lite or lam pro phyre dikes.

Within the black phyllite suc ces sion of the Quesnel terrane, 
sev eral small in tru sions that have been mapped south east of 
Quesnel Lake range from diorite, monzonite and syenite in
com po si tion and are prob a bly Late Tri as sic to Early Ju ras -
sic in age (Panteleyev et al., 1996).

Meta mor phic rocks in the CGD re cord sev eral dis tinct
phases of de for ma tion and meta mor phism. Re gion ally,
mos t  work  e r s  r ec  og  n i ze  two  dom i  nan t  syn -  to
postaccretionary phases of de for ma tion that af fect rocks in
both the Quesnel and Barkerville ter ranes, broadly termed
phase 1 and phase 2 by pre vi ous work ers (e.g., Panteleyev
et al., 1996; Schiarizza and Ferri, 2003; Ferri and
Schiarizza, 2006). Pre-accretionary older fab rics have also
been rec og nized lo cally in the Barkerville terrane, but are
over printed by the later phase 1 and phase 2 events. Phase 1
struc tures (gen er ally the ear li est rec og niz able fab rics,
termed D1 here) pro duced a pen e tra tive slaty to phyllitic
cleav age (S1) that is ax ial pla nar to gen er ally east- to north -
east-verg ing, tight to iso cli nal, gen er ally north west-
trending F1 folds and shear zones. The phase 1 (D1) event is
gen er ally thought to be as so ci ated with the em place ment of
the Nicola Group rocks in the Quesnel terrane onto the
Barkerville terrane along the Eu reka thrust (Rees, 1987;
Bloodgood, 1987, 1992; Panteleyev et al., 1996; Ferri and
Schiarizza, 2006). The phase 1 event was ac com pa nied by,
and was lo cally out lasted by peak re gional meta mor phism.
Phase 2 struc tures (D2) re gion ally in clude the Eu reka Peak
syncline (Fig ure 1), which openly refolds both the ear lier S1

fo li a tion and as so ci ated folds and the D1 Eu reka thrust
(Bloodgood, 1992). The D2 struc tures are as so ci ated with
de vel op ment of a sec ond ary, lo cally dom i nant crenulation
cleav age (S2), which is ax ial pla nar to the Eu reka syncline
and other phase 2 folds (F2; Bloodgood, 1987, 1992). An
in tense, shal lowly north west-plung ing com pos ite in ter sec -
tion and elon ga tion lineation (L2) oc curs at the in ter sec tion
of S2 and older S1 fo li a tion, and is par al lel to F2 fold axes.
The long axes of many Au-bear ing zones in the area are par -
al lel to L2, and extensional veins re lated to many Au de pos -
its in the area are ap prox i mately or thogo nal to L2. Late
north- to north east-trending crenulation cleav age and kink
bands form later, ret ro grade low-strain events re gion ally.

In the Barkerville terrane, sec ond-phase (F2) folds form ex -
ten sive, re cum bent and south west-verg ing nappe struc -
tures that have am pli tudes of ap prox i mately 25 km (Ferri
and Schiarizza, 2006). These re sult in the over turn ing of
large por tions of the Barkerville terrane stra tig ra phy. They,
in turn, are af fected by the Light ning Creek anticline and an

open, north west-trending up right fold that runs through
cen tral por tions of the Barkerville terrane, and to which late 
(S3) crenulation cleav age is ax ial pla nar.

Struc tur ally late north erly to north-north east erly trending,
right-lat eral (dextral) faults oc cur through out the CGD, ex -
tend ing across and off set ting lithological con tacts in clud -
ing ma jor thrust sur faces as so ci ated with terrane bound -
aries. These faults have a pro tracted struc tural his tory,
lo cally dis play ing early semibrittle fab rics, with wide -
spread later brit tle dis place ments along clay gouge seams.
These struc tures are of ten spa tially as so ci ated with late
gold-quartz veins that are wide spread through out the dis -
trict.

Ab so lute age con straints on the tim ing of the var i ous meta -
mor phic and struc tural events that have af fected the
Barkerville and Quesnel ter ranes prior to this study were
very lim ited. Peak meta mor phism is thought to have oc -
curred at ap prox i mately 174 ±4 Ma, based on a U-Pb age
for meta mor phic ti tan ite from near Quesnel Lake
(Mortensen et al., 1987). An drew et al. (1983) re ported a
sim i lar K-Ar whole-rock age of 179 ±8 Ma for phyllite at
the Cariboo Gold Quartz mine. Po tas sium-ar gon ages of
141 ±5 Ma (An drew et al., 1983) and 139 ±5 Ma (Alldrick,
1983) have been re ported for seri cite as so ci ated with min -
er al ized quartz veins at the Cariboo Gold Quartz and Mos -
quito Creek mines, re spec tively. An es sen tial as pect of un -
der stand ing the rel a tive tim ing and con trols on Au
min er al iza tion through out the CGD dis trict is whether the
dif fer ent-phased fab rics as so ci ated with the prin ci pal de -
for ma tion events and meta mor phism sum ma rized above
are cor re la tive through out the re gion, es pe cially across
terrane bound aries. Since the prin ci pal fab rics across the
re gion are syn- to postaccretionary in tim ing, and foliations
and as so ci ated folds can be traced con tin u ously across the
re gion with sim i lar rel a tive ages, styles and ori en ta tions,
the se quence of re gional de for ma tion is con sid ered here to
be cor re la tive be tween the Quesnel and Barkerville ter -
ranes, al though ab so lute ages of each event could vary lo -
cally both be tween and within in di vid ual ter ranes if de for -
ma tion was transgressive across the area. On go ing
geo chron ol ogy as so ci ated with this study should help to
pro vide fur ther con straints.

Field and Analytical Studies from 2008

Our field work in the CGD in cluded de tailed field ex am i na -
tion of lode-Au oc cur rences and col lec tion of an ex ten sive
suite of sam ples for petrographic, dat ing and geo chem i cal
stud ies. Sys tem atic sur face map ping of the Span ish Moun -
tain de posit area in con junc tion with drillcore re view was
also un der taken dur ing the field work pro gram to fur ther
un der stand the set ting and con trols on min er al iza tion there. 
A sub stan tial amount of 40Ar/39Ar dat ing has now been
com pleted from the Wells-Barkerville area as part of this
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study, and four U-Pb zir con ages have also been de ter mined 
for sam ples from the Span ish Moun tain area. In ad di tion, a
num ber of sul phide sam ples from the Wells-Barkerville
area have been an a lyzed for Pb iso to pic com po si tions. Re -
sults of field stud ies in the prin ci pal field ar eas that were ex -
am ined are sum ma rized be low in the con text of pre vi ously
pub lished and un pub lished work, to gether with a pre lim i -
nary in ter pre ta tion of the re sults of the new dat ing and iso -
to pic stud ies. Ad di tional geo chron ol ogi cal, iso to pic and
petrographic work is cur rently un der way and will be syn -
the sized in fu ture pub li ca tions.

Lode-Au Deposits in the Barkerville Terrane

The Barkerville terrane hosts the high est fre quency of lode-
Au oc cur rences in, and re cords most of the his tor i cal lode
Au and placer pro duc tion from, the CGD. Known lode-Au
oc cur rences are most abun dant over an ap prox i mately
50 km strike length from Cariboo Lake in the north west to
sev eral kilometres north west of Wells (Fig ure 1). Within
this area, min er al iza tion oc curs in two par al lel north-north -
west–ori ented trends:

· The first trend is lo cated along the north east ern mar gin
of the Barkerville terrane, ex tend ing from the Wells-
Barkerville area southeastwards through pros pects on
Ant ler and then Cunningham creeks (Fig ure 1).

· The sec ond trend lies ap prox i mately 10 km to the west-
south west of the above trend in cen tral por tions of the
Barkerville terrane, and com prises two clus ters of lode-
Au de pos its: the Light ning Creek area in the north and
Yanks Peak area to the south east (Fig ure 1). Al though
few Au oc cur rences are re ported be tween these two ar -
eas, nu mer ous quartz veins and vein sys tems are vis i ble
on ridgetops be tween them.

Prin ci pal placer-pro duc ing creeks are spa tially as so ci ated
with, or drain the ridges in these trends (Fig ure 1), sug gest -
ing that much of the placer Au is lo cally sourced. The ter mi -
na tion of these min er al ized trends be fore the in ter sec tion of 
the bi o tite isograd to the south east of Cariboo Lake and to
the west-north west of Wells (Fig ure 1) sug gests that the as -
so ci ated vein sys tems may be pref er en tially lo cal ized in
lower-greenschist–grade rocks (Struik, 1988). These
trends may cor re spond to struc tural cor ri dors formed by
high-strain zones or faults in the re gion, within which ad di -
tional lo cal lithological and struc tural con trols may have
fo cused min er al iza tion.

Wells-Barkerville Area, Barkerville Terrane

The Wells-Barkerville area is by far the most im por tant Au-
pro duc ing camp within the CGD, hav ing been the source of
vir tu ally all his tor i cal lode-Au pro duc tion and much of the
placer pro duc tion from the dis trict (Hall, 1999). Lode-Au
pro duc tion in the camp has come from the Cariboo Gold
Quartz (093H  019), Is land Moun tain (093H  019) and
Mos quito Creek (093H  025) mines, which col lec tively de -

fine a sin gle, shal low north west-plung ing min er al iz ing
sys tem that is de vel oped over a 4.5 km strike length, from
which 1.23 mil lion ounces of Au have been pro duced (Hall, 
1999). Gold min er al iza tion ex hib its both strong struc tural
and strati graphic con trol, and is de vel oped mainly within
150 m of the north east-dip ping con tact  be tween
interbedded quartz ite, seri cite, phyllite and lime stone of the 
Downey suc ces sion to the north east (‘Baker’ unit in mine
ter mi nol ogy), and car bo na ceous metaturbiditic rocks of the 
Hardscrabble suc ces sion to the south west (‘Rain bow’
unit). Show ings and de pos its con tinue for an other 10 km to
the south east from the Cariboo Gold Quartz mine in the
same strati graphic po si tion (e.g., Warspite, Hard Cash,
Ant ler Moun tain; Fig ure 1; Suther land Brown, 1957). Min -
er al iza tion is of two va ri et ies, re place ment and vein min er -
al iza tion, which oc cur to gether within a broad zone of dif -
fuse iron-car bon ate–seri cite al ter ation and high D2 strain
(Skerl, 1948; Suther land Brown, 1957; Hall, 1999; Rhys
and Ross, 2001).

Re place ment Min er al iza tion

Re place ment min er al iza tion com prises mul ti ple small
(500–40 000 tonnes), manto-like, folded, north west-plung -
ing, rod-shaped bod ies of mas sive, fine-grained py -
rite>iron-car bon ate+quartz that re place lime stone bands
within 25 m of the struc tural base of the Downey (Baker
unit) suc ces sion in the Is land Moun tain and Mos quito
Creek mines in north west ern por tions of the camp (Ben e -
dict, 1945; Alldrick, 1983; Rob ert and Tay lor, 1989). Ap -
prox i mately 32% of lode pro duc tion from the camp was
from this min er al iza tion type (Hall, 1999). Ore shoots
plunge par al lel to the axes of, and are spa tially as so ci ated
with the hinge zones of mesoscopic D2 folds, at least lo cally 
where they are in ter sected by north east-dip ping S2-par al lel
thrust sur faces in zones of higher strain. The py rite bod ies
con tain coarse-grained do lo mite, py rite and ar seno py rite
on their mar gins (Fig ure 2a), and are of ten en vel oped by
seri cite±iron-car bon ate/do lo mite±fuch site al ter ation or
sili ci fi ca tion, both of which re place the host lime stone out -
ward from the py rite min er al iza tion. Min er al iza tion is com -
monly banded, with al ter nat ing py rite and car bon ate-dom i -
nant bands (Fig ure 2b). High est Au grades are as so ci ated
with fine-grained py rite within which Au oc curs as grains
along crys tal bound aries and frac tures.

Re place ment min er al iza tion of sim i lar char ac ter at the Bo -
nanza Ledge zone (093H  140) oc curs 2.25 km to the south -
east of the Cariboo Gold Quartz–Mos quito sys tem (Rhys
and Ross, 2001; Yin and Daignault, 2007). How ever, the
Bo nanza Ledge zone is hosted by, and re places thinly bed -
ded metaturbidites of the Hardscrabble suc ces sion that are
ap prox i mately 500 m struc tur ally lower than the Rain bow-
Baker con tact area, which hosts re place ment min er al iza -
tion in the Mos quito and Is land Moun tain mines. This sug -
gests the po ten tial for stratabound min er al iza tion in other
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parts of the lo cal stra tig ra phy. Min er al iza tion in the Bo -
nanza Ledge zone oc curs in dis crete ar eas of mas sive,
banded and veinlet py rite within a 20–100 m wide zone of
in tense seri cite–iron-mag ne sium-car bon ate–py rite al ter -
ation. High-grade min er al iza tion (5–80 g/t Au) oc curs in
ar eas lo cally more than 30 m thick com pris ing 10–70% py -
rite (Fig ure 2c) in a gangue of mus co vite, do lo mite-an ker -
ite and quartz, form ing at least two crudely shal lowly-

plung ing zones. Gold oc curs as 2.5–60 mm na tive grains on
frac tures or grain bound aries in py rite with ga lena and chal -
co py rite, or en cap su lated in py rite. Sheeted pale grey veins
and sili ci fi ca tion oc cur pe riph eral to the al ter ation zone.
Gold-bear ing zones grade lat er ally and ver ti cally into sets
of non-gold–bear ing py rite–pyrrhotite–chlorite–iron-car -
bon ate veinlets in mauve seri cite±al bite±chlorite al ter ation 
(Fig ure 2d).

Quartz Vein Min er al iza tion

At least two stages of quartz vein ing oc cur in the dis trict,
com pris ing an early, poorly min er al ized and de formed set

of veins that are cut by later Au-bear ing, late-tec tonic
quartz-car bon ate-py rite veins. The early veins are mod er -
ately north east-dip ping, vari ably de formed quartz±gold-
car bon ate±mus co vite veins that are com monly de vel oped
in all three of the prin ci pal Wells area mines (Rhys and
Ross, 2001). They are char ac ter ized by sil very to white
mus co vite as ag gre gates and net works in the quartz, as well
as blebby, coarse iron-car bon ate ag gre gates, and of ten have 
green to sil ver mus co vite al ter ation en ve lopes. They are
gen er ally low in py rite con tent, but py rite clots oc cur in
some larger veins. The veins range up to 1 m thick, are
boudinaged and folded, lat er ally dis con tin u ous along strike 
and af fected by most or all D2 strain (Fig ure 3). These veins
con tain only back ground or low (<2 g/t) Au con cen tra tions. 
In some lo ca tions, veins of this type form sev eral gen er a -
tions, which dis play a gra da tion in strain state and min er al -
ogy. Al though lack ing sig nif i cant Au and pre dat ing main-
stage quartz vein ing, they are lo cal ized along the same cor -
ri dor as the later Au-bear ing veins and also ex tend into
basal por tions of the Baker unit to the north east. These dif -
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Fig ure 2: Style of re place ment min er al iza tion in the Wells-Barkerville area: a) band of py rite re place ment min er al iza tion in the fo li ated lime -
stone of the Baker unit, 4400 level, Mos quito Creek mine; field of view 2 m; note pale pe riph eral quartz-car bon ate mar gins to the py rite and
the steeply dip ping, north east-trending quartz extensional veinlets that em a nate off the re place ment zone; b) de tail of fine-grained, banded 
py ritic re place ment min er al iza tion in blue-grey dolomitized lime stone from the Mos quito mine, 4400 level; c) typ i cal re place ment-style py -
ritic min er al iza tion from the Bo nanza Ledge zone, show ing fine-grained per va sively dis sem i nated py rite lamina and bands that al ter nate
with dolomitic (left) and tan seri cite al tered (right) ma trix; the protolith was cal car e ous siltstone (left) and mudstone (right); d) Pur ple-grey
pe riph eral seri cite al ter ation to the Bo nanza Ledge zone con tain ing ptygmatically folded py rite-pyrrhotite veinlets.



fer from the youn ger, north west-trending Au-bear ing
‘strike’ veins such as the BC vein, al though pre vi ous work -
ers have of ten in cluded them in that set. Rel a tive tim ing re -
la tion ships be tween these older de formed quartz veins and
re place ment min er al iza tion was not es tab lished in the field.

In con trast, main-stage quartz veins as so ci ated with Au
min er al iza tion are struc tur ally late and post date all D1 and
much or all D2 strain in the re gion. They have been the
source of ap prox i mately 68% of the lode-Au pro duc tion in
the Wells-Barkerville area (Hall, 1999), com pris ing al most
all of the Au pro duc tion from the Cariboo Gold Quartz
mine and a sig nif i cant amount from the other two mines.
Al though in di vid ual veins are dis cor dant to stra tig ra phy,
the vein sys tems as a whole are stratabound and gen er ally
con fined to 150–250 m of stra tig ra phy within grey pelitic to 
psam mit ic phyllite of the Rain bow unit over the en tire
>4 km length of the sys tem. The fa vour able por tions of the
Rain bow unit lie im me di ately ad ja cent to, and to the south -
west of the Rain bow-Baker con tact area where re place ment 
min er al iza tion is de vel oped, and veins fre quently ex tend
up to or into the same ho ri zons as the re place ment min er al -
iza tion (Skerl, 1948).

The Au-bear ing veins com prise east-trending, steeply dip -
ping, low dis place ment sinistral shear veins (‘di ag o nal’
veins; Fig ures 4a, b, 5b) with strike lengths of 20–150 m
and co eval, sheeted sets of north east-trending extensional
veins (‘or thogo nal’ or ‘trans verse’ veins; Fig ures 4c, 5a)
that to gether form com plex vein ar rays (Skerl, 1948;
Suther land Brown, 1957). Veins con sist of white
quartz+py rite with iron-car bon ate±mus co vite selvages and 
py ritic cores that of ten dis play a two-stage paragenesis
from early fi brous car bon ate-quartz to youn ger mas sive
quartz-py rite in vein cores (Fig ure 4d). Schee lite and fuch -
site are lo cal ac ces sory min er als, and na tive gold oc curs in
as so ci a tion with py rite and lo cally cosalite and bis muthi -
nite (Skerl, 1948). Extensional trans verse veins com monly

con tain quartz-car bon ate fibres aligned per pen dic u lar to
vein walls, con sis tent with dom i nantly or nearly pure
extensional open ing (Fig ure 4d). Ad ja cent to re place ment
min er al iza tion, the veins typ i cally cut across it, al though in
some lo ca tions extensional veins may em a nate off the mar -
gins of py rite re place ment zones (Fig ure 2a).

The di ag o nal veins are com monly dis trib uted en échelon
along the fa vour able Rain bow strati graphic ho ri zons, and
may be linked by, or ter mi nate in horse tail-like ar rays of
extensional veins. The struc tural style of veins is dom i -
nantly brit tle, but lo cal stylolitic pres sure-so lu tion seams,
sinistral shear bands and sigmoidal shapes to extensional
veins sup port lo cal semibrittle be hav iour dur ing vein
formation (Fig ure 4a, b). The most con cen trated zones of
vein ing are de vel oped mainly in the Rain bow 1 unit (grey,
fine-grained metaturbidite) where north-trending, east-
dip ping, late-D2 dextral faults cross the stra tig ra phy, de fin -
ing in di vid ual min er al ized zones of mul ti ple veins that are
named af ter the cor re spond ing faults. Al though the veins
post date most D2 strain and cut across F2 fold clo sures, they
are ki ne mat i cally con sis tent with formation in re sponse to
north east-di rected D2 short en ing, and extensional (di ag o -
nal) veins in this set are gen er ally ori ented or thogo nal to the 
L2 lineation (Fig ure 4c), sug gest ing that they formed in re -
sponse to extensional open ing par al lel to L2, col lec tively
sug gest ing a late-D2 tim ing. As so ci ated north-trending
dextral faults may also con tain vein ing and Au min er al iza -
tion (Rich ards, 1948), al though the faults have typ i cally
seen much later brit tle dis place ment that dis rupts the vein -
ing and has formed sig nif i cant clay gouge.

A third type of Au-bear ing quartz vein is the ‘strike’ or ‘A’
vein type, which are more con tin u ous, fault-hosted, north -
west-trending and steeply north east-dip ping shear veins
(Johnston and Uglow, 1926; Suther land Brown, 1957). Al -
though not com mon in the main mine trend, the best ex am -
ples of this style of vein ing oc cur to the south east of the
Cariboo Gold Quartz mine near the Bo nanza Ledge zone.
The larg est vein of this type is the BC vein, which has been
traced in out crop and drill ing for 800 m, is lo cally >30 m
thick (Fig ure 6) and is lo cal ized in a car bo na ceous phyllite
termed the BC unit, which lies ap prox i mately 500 m south -
west of the Rain bow-Baker con tact. Sev eral shal lowly
north west-plung ing py ritic ore shoots were his tor i cally
mined from the vein from un der ground work ings con -
nected to the Cariboo Gold Quartz mine. Tim ing re la tion -
ships are sim i lar to other Au-bear ing veins in the dis trict,
with a late tim ing in di cated by its pla nar na ture, and the
pres ence of brecciated wallrock frag ments within it that
con tain ro tated S1 and S2 foliations, in di cat ing that vein
formation con tin ued to late dur ing or af ter D2, since D2 fab -
rics are af fected. The BC vein, like other Au-bear ing veins
in the dis trict, is spa tially as so ci ated with older, folded re -
place ment min er al iza tion. The Bo nanza Ledge zone oc curs 
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Fig ure 3: Folded early quartz-car bon ate vein with mus co vite en -
ve lopes, Mos quito mine, 4400 level. The vein is within the lower
por tions of the Baker lime stone. Field of view is 1.2 m, and view is
south west of drift wall.



be tween, im me di ately within, and for up to 50 m into its
footwall.

Re la tion ships be tween Min er al iza tion Types and their Po -
ten tial Con trols

A block model il lus trat ing vein re la tion ships and ki ne mat -
ics of prin ci pal Au-bear ing veins in the Wells-Barkerville
area is il lus trated in Fig ure 5b. Di ag o nal, sinistral shear
veins may be con ju gate to the north-trending faults. Trans -
verse extensional veins are de vel oped at a high an gle to the
north west-plung ing L2 elon ga tion lineation and prob a bly

formed due to ex ten sion par al lel to L2. To gether, the ki ne -
mat ics, ori en ta tions and strain states of the veins and faults
sug gest that all of these struc tures formed dur ing in clined
north east-di rected short en ing, po ten tially late dur ing D2.
The com mon oc cur rence of older de formed quartz veins
along the same struc tural north west-trending cor ri dors as
the Au-bear ing veins sug gest that the Au-bear ing veins rep -
re sent the cul mi na tion of a se quence of quartz vein ing that
may have oc curred spo rad i cally dur ing re gional D2 de for -
ma tion, but un til the lat ter stages was not sig nif i cantly Au
bear ing.
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Fig ure 4: Main-stage Au-bear ing quartz vein sys tems in the Wells-Barkerville area: a) east-north east-trending quartz vein in in ter me di ate
ori en ta tion be tween di ag o nal and trans verse vein ori en ta tion contains clots of coarse, par tially ox i dized py rite, and is obliquely joined by
north-north east-trending extensional veins; an gu lar re la tion ships be tween the two vein types sug gest that the extensional veinlets formed
in re sponse to a mi nor com po nent of sinistral dis place ment on the prin ci pal vein; note that since this is a view up at the back, the ap par ent
shear sense is re versed; field of view = 2 m, Cariboo Gold Quartz mine 1200 level; b) min er al ized quartz-py rite fault-fill, east-trending di ag -
o nal vein, Mos quito Creek mine, 4400 level; the vein is ap prox i mately 0.8 m thick; dis crete slip sur faces with py ritic pres sure-so lu tion
seams dis rupt vein sur faces in ter nally and syn thetic shear bands oblique to the shear vein walls re cord an ap par ent sinistral shear sense;
note that the view is up at the back so ap par ent shear-sense in di ca tors are re versed; the grey band ing in the vein is py rite; c) sheeted north -
east-trending quartz>py rite+iron-car bon ate extensional veins on the south east side of Wil liams Creek at the Black jack pros pect near
Barkerville; view is to the north east; note the shal lowly north west-plung ing L2 lineation on the fo li a tion sur faces (dips shal lowly to left) to
which the veins are nearly or thogo nal; rusty car bon ate-py rite al ter ation af fects the phyllitic wallrocks; ham mer for scale; d) north east-
trending extensional (‘trans verse’) vein in the Cariboo Gold Quartz mine; two stages of vein fill ing are ap par ent: fi brous quartz-car bon ate
inter growths aligned at high an gles to vein walls form the first, non–Au-bear ing vein ing phase on vein mar gins, while the cen tral vein fill
com prises mas sive quartz with py rite clots; view up at the back, Cariboo Gold Quartz mine, 1200 level, Rain bow zone; the vein is 0.3 m
thick.



There has been much spec u la tion re gard ing the re la tion -
ships be tween the re place ment and vein styles of min er al -
iza tion in the Wells-Barkerville area (e.g., Ben e dict, 1945;
Rob ert and Tay lor, 1989). The re place ment min er al iza tion
is clearly strained, but in the ab sence of def i nite strain
mark ers it is un cer tain whether it is af fected by both D1 and
D2 strains, or only by the lat ter event. The oc cur rence of the
re place ment min er al iza tion in F2 fold hinges and the over -
all plunge of the min er al iza tion par al lel to those folds may
im ply syn-D2 tim ing, al though the tec tonic fo cus of ear lier
min er al iza tion into the fold hinges is also pos si ble.

The close spa tial as so ci a tion of the re place ment and later
vein min er al iza tion in a sin gle, north west-plung ing min er -
al iz ing sys tem could im ply 1) a ge netic link, rep re sent ing
dif fer ent prod ucts of a sin gle, long-lived, synmetamorphic
and syn-Ju ras sic deformational and min er al iz ing event; 2)
a two-stage min er al iz ing pro cess whereby vein-hosted
min er al iza tion was remobilized from older Au-en riched re -
place ment ores late in the struc tural his tory or 3) the re -
place ment and Au-bear ing vein ing ep i sodes rep re sent in -
de pend ent and tem po rally sep a rate min er al iz ing events
that both in tro duced Au into re spec tive ar eas but were con -
trolled by com mon struc tural and fluid chan nels that were
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Fig ure 6: Sur face ex po sure of the BC vein, a ma jor ‘strike’ vein,
look ing south east. This thick, north west-trending fault-fill vein
hosts sev eral ore shoots and lies di rectly ad ja cent to the Bo nanza
Ledge zone. Note per son for scale (right).
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Fig ure 5: Ge om e tries of Au-bear ing veins in the Wells-Barkerville area: a) equal-area pro jec tion of poles to quartz veins in the cen tral
Wells-Barkerville area Au sys tem; data are from un der ground work ings and sur face ex po sures in the Cariboo Gold Quartz and Mos quito
mines, and at the sur face along Lowhee Creek; sym bols are as fol lows: small dots, extensional veins; di a monds, di ag o nal veins; large
crosses, BC vein; note the dom i nant steep north east trends to extensional veins; data are from Rhys and Ross (2001) with ad di tional data
col lected in 2008; b) block model il lus trat ing in ter preted re la tion ships be tween the prin ci pal Au-bear ing vein sets and north-trending dextral 
>east-side-down faults in re sponse to in clined north east-di rected short en ing.



sub ject to later remobilization. Pure in situ or short-dis -
tance remobilization of Au into the later veins from re -
place ment min er al iza tion is un likely, since the quartz veins
are sig nif i cantly greater pro duc ers, and are far more geo -
graph i cally ex ten sive, both within the Wells-Barkerville
area and in other lode-Au–bear ing ar eas through out the
Barkerville terrane. In ad di tion, remobilization does not
ex plain the pref er en tial de vel op ment of the quartz veins
them selves, which rap idly di min ish in abun dance out side
the north west-plung ing zones of re place ment min er al iza -
tion. The spa tial as so ci a tion in stead im plies a com mon con -
trol on fluid flow in the min er al iz ing sys tem. Fur ther work
will at tempt to eval u ate the re la tion ship be tween these min -
er al iza tion types, but ini tial geo chron ol ogi cal re sults out -
lined be low sup port a suf fi ciently short time frame to al low
a ge netic link be tween the min er al iza tion types.

Al though the prin ci pal Au-bear ing vein sys tems in the
Wells-Barkerville area are com monly con cen trated near,
and are ki ne mat i cally com pat i ble with formation dur ing
dextral dis place ment along north-trending faults, this re la -
tion ship does not ex plain the stratabound na ture of the vein
sys tems, which in stead also sug gests a sig nif i cant el e ment
of con trol by north west-trending struc tures. North east-dip -
ping S2 fo li a tion-par al lel slip sur faces and high-strain
zones are com mon in the un der ground work ings, of ten at -
ten u at ing fold limbs, and may have been ac tive up un til late

dur ing D2. If so, as a north west-trending cor ri dor of higher
strain, these could rep re sent the prin ci pal fluid chan nels to
the Au-bear ing veins, which if still ac tive into wan ing
stages of D2 when north erly trending faults formed, then in -
ter sect ing thrust sur faces with the faults may have cre ated
struc tur ally per me able sites for fluid fo cus and vein de po si -
tion. If north east-dip ping, late-D2 thrust cor ri dors con trol
vein min er al iza tion, then this may ex plain the as so ci a tion
with ear lier re place ment min er al iza tion if it too formed ear -
lier along the same D2 high-strain cor ri dors.

Wells-Barkerville Area: Dating and Isotopic Studies

Field stud ies in the Wells-Barkerville area dur ing 2008 in -
cluded the re-ex am i na tion of key rock units and styles of
min er al iza tion in out crop and drillcore, and ex ten sive sam -
pling for 40Ar/39Ar and U-Pb zir con dat ing and sul phide Pb
iso tope stud ies. A to tal of thirteen 40Ar/39Ar ages for micas
have been de ter mined from through out the Wells-
Barkerville area, us ing sam ples pre vi ously col lected by
Rhys and Ross (2001) when un der ground work ings were
still ac ces si ble, al low ing ac cess to ar eas of his toric min ing.
New dat ing re sults are pre sented in Ta ble 1.

The better-con strained 40Ar/39Ar re sults de fine a rel a tively
nar row age range, from 138.2 to 155.2 Ma, for sam ples of
coun try rock schist, micaceous al ter ation zones around
known Au de pos its and mica sam ples in and ad ja cent to
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Table 1. Summary of new 40Ar/39Ar dating results from Wells-Barkerville area.



both early (de formed) and late quartz veins.
Mus co vite in hostrock schist and as so ci ated
with early, de formed quartz veins tend to give
slightly older ages (>146.6 Ma), whereas mus -
co vite from within re place ment style and
extensional-vein style Au ore gives largely
over lap ping ages in the range of 138.5–
147.6 Ma. The Wells-Barkerville area has
only ex pe ri enced meta mor phism up to lower-
greenschist fa cies (sub-bi o tite isograd) and
peak meta mor phic tem per a tures (and growth
or recrystallization of mus co vite) were as so ci -
ated with the ear lier stages of de for ma tion (D1

and D2; Struik, 1988; Schiarizza and Ferri,
2003; Ferri and Schiarizza, 2006). Peak tem -
per a tures of meta mor phism in the area, there -
fore, did not ex ceed 400–430ºC and may have
been some what lower. Since the clo sure tem -
per a ture of the Ar iso to pic sys tem in mus co -
vite is ~350ºC, it is sug gested that the 40Ar/39Ar
mus co vite ages listed above are prob a bly
close to the age of for ma tion and do not re flect
slow cool ing of the Barkerville terrane as a
whole. If cor rect, this would sug gest that the
last sig nif i cant meta mor phic event that af fected the re gion
as so ci ated with the D2 event oc curred in Late Ju ras sic to
ear li est Cre ta ceous time, and most or all of the Au min er al -
iza tion in the Wells-Barkerville area formed at ap prox i -
mately the same time or very slightly later. Such tim ing is
fea si ble, given the field re la tion ships de scribed above.
Four ad di tional mus co vite sam ples from oc cur rences
within the Wells-Barkerville area are cur rently be ing dated
us ing 40Ar/39Ar meth ods, along with bi o tite from a late lam -
pro phyre dike.

An drew et al. (1983) re ported Pb iso to pic anal y ses for ga -
lena from four Au-bear ing quartz veins and one re place -
ment-style sul phide oc cur rence in the Wells-Barkerville
area and ar eas far ther to the south. An ad di tional three ga -
lena and six py rite sam ples from veins and two py rite sam -
ples from re place ment-style min er al iza tion have been an a -
lyzed from the Wells-Barkerville area (mainly Mos quito
Creek and Bo nanza Ledge zones). The com bined datasets
are shown in Fig ure 7, along with the ‘shale curve’ of
Godwin and Sinclair (1982) for ref er ence.

All of the sul phide Pb iso to pic anal y ses for the Wells-
Barkerville area and vi cin ity fall on or above the ‘shale
curve’, which is an ap prox i ma tion of the evo lu tion of Pb
iso topes within both the North Amer i can miogeocline in
the north ern Cor dil lera and the pericratonic ter ranes that lie
im me di ately to the west (in clud ing the Barkerville terrane). 
This in di cates that the Pb and pre sum ably all other con -
tained met als in the de pos its and oc cur rences in the Wells-
Barkerville area are en tirely of crustal der i va tion, and could 
po ten tially have been de rived from lo cal bed rock units. In

ad di tion, anal y ses of sul phide min er als from re place ment-
style min er al iza tion com pletely over lap with those from
cross cut ting quartz veins, sug gest ing that the met als in
these two dis tinct styles of min er al iza tion had very sim i lar
sources and the veins and re place ments are very sim i lar in
age (as also sug gested by the 40Ar/39Ar dat ing re sults dis -
cussed above). A to tal of 23 ad di tional sul phide sam ples,
rep re sen ta tive of the com plete range of styles and geo -
graphic lo ca tion of Au oc cur rences within the Wells-
Barkerville area and vi cin ity, are cur rently be ing an a lyzed.

Cunningham Creek Area

South east of the Wells-Barkerville area, vein show ings ex -
tend dis con tin u ously over a 40 km strike length to Cariboo
Lake, and are as so ci ated with sig nif i cant placer-Au–pro -
duc ing drainages such as Cunningham, Keithley, Ant ler
and Grouse creeks (Schiarizza, 2004). These col lec tively
de fine the south ern por tion of the east ern min er al iz ing
trend in the Barkerville terrane il lus trated in Fig ure 1. This
area, and the Yanks Peak area to the west, were both vis ited
dur ing the field work pro gram to as sess min er al iza tion con -
trols and col lect geo chron ol ogi cal and iso to pic sam ples.
Ini tial ob ser va tions from the Cunningham Creek work are
sum ma rized here for com par a tive pur poses to the nearby
Wells-Barkerville area. Geo chron ol ogi cal and iso to pic
anal y ses are un der way.

Gold pros pects along Cunningham Creek (Fig ure 1) in -
clude the Craze Creek, Hibernian, B zone, Jew elry Shop,
Sil ver Vein and Cariboo Hud son (093A  071) pros pects.
Within these ar eas, lode-Au min er al iza tion oc curs mainly
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Fig ure 7. Sul phide Pb iso to pic com po si tions from re place ment- and vein-style Au
min er al iza tion in the Wells-Barkerville area. The ‘shale curve’ of Godwin and
Sinclair (1982) is shown for ref er ence.



in sets of struc tur ally late quartz-sul phide veins of com pa -
ra ble style to those at the Wells-Barkerville area, al though
the con trols by north-trending faults are more ap par ent, and 
veins more fre quently dis play a semibrittle style. The
hostrock type is a north west-trending grey phyllite of the
Downey suc ces sion (Schiarizza and Ferri, 2003).

In the vi cin ity of Craze Creek, three pros pects (Hibernian,
Jew elry Shop and the B zone) com prise at least three north-
trending, min er al ized fault zones in which fring ing ar rays
of Au-bear ing quartz-sul phide veins are de vel oped. The
faults com prise nar row, semibrittle shear zones that trend
north with steep dips, and cut across the north west-
trending, mod er ately north east-dip ping phyllite se quence.
Pri mary compositional lay er ing, dom i nant foliations (S1

and S2) and de formed quartz veins lo cally de flect into par -
al lel ism with more north erly trends as they ap proach the
shear zone slip sur faces (Fig ure 8a), which with off set
lithological con tacts and syn thetic shear bands re cord dom -
i nantly dextral dis place ment on the fault-slip sur faces.
Gold-bear ing quartz veins, of ten with coarse-grained py -
rite-ar seno py rite and mi nor ga lena and sphalerite fill are
abun dant within sev eral metres of, and be tween closely
spaced slip sur faces (Termuende, 1990). The larger veins,
which are up to 1 m thick, trend north west, ex ploit ing S1 fo -
li a tion sur faces, but rap idly thin within a few metres of the
shear-zone slip sur faces. Extensional veins and veinlets ro -
tate from east-west to west-north west trends as they ap -
proach slip sur faces, de fin ing sigmoidal ge om e tries both
con sis tent with the shear sense, and with vein formation si -
mul ta neous with dextral dis place ment on the shear zones.
Mi nor sigmoidal dextral extensional vein ar rays are pres ent 
ad ja cent to the shear zones, re cord ing sim i lar ki ne mat ics
(Fig ure 8b).

To the south of the Craze Creek pros pects, pros pects in -
clud ing Skarn (Sil ver mine), Penny Creek and Cariboo
Hud son com prise north erly to north-north west erly
trending, dis cor dant and steeply dip ping fault-fill veins
(Delancey, 1988; Termuende, 1990). De flec tions of rock
units and foliations, as well as off sets of lithological con -
tacts by a few metres to tens of metres, re cord dextral dis -
place ment across the veins, con sis tent in shear sense to the
shear zones at Craze Creek. These veins con tain abun dant
ga lena, sphalerite, py rite, tetrahedrite and ar seno py rite,
which may be banded par al lel to vein walls (Fig ure 8c). The 
veins are much more Ag-rich than those in the Craze Creek
area to the north west. Col lec tively, these de fine a cor ri dor
of min er al ized faults and veins that is ap prox i mately 600 m
wide along the east side of Cunningham Creek.
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Fig ure 8: Vein sys tems in the Cunningham Creek area: a) plan view of north-
trending, quartz-vein–filled shear-zone slip sur face (at cen tre, runs from left to 
right) that trun cates the ad ja cent grey py rite-ar seno py rite-quartz veins at the
Jew elry Box show ing; the veins em a nate off the slip sur face and are par al lel to
north west-trending S1 fo li a tion; note de flec tion of the de formed quartz veins
and S1 fo li a tion into the shear plane at the cen tre, com pat i ble with dextral dis -
place ment along the struc ture; ham mer for scale; b) north east-trending
sigmoidal en échelon ar ray of extensional veins ad ja cent to the Jew elry Box
shear zone re cords dextral shear; ham mer for scale; c) view north ward of the
Sil ver Vein oc cur rence; this is a north-trending, steeply east-dip ping banded
shear vein that is fault hosted and con tains quartz, py rite, ga lena and
tetrahedrite; de flec tion of S1 fo li a tion and jux ta po si tion of quartz ite (right)
against car bo na ceous phyllite (left) across the fault and vein sug gest dextral
dis place ment; per son for scale.



The Cunningham Creek area veins dis play sim i lar tim ing
re la tion ships to re gional fab rics such as main-stage, Au-
bear ing quartz veins in the Wells-Barkerville area. The
veins post date all D1 and most or all D2 strain, and are as so -
ci ated with north erly trending dextral faults. The style of
as so ci ated shear zones at Craze Creek is more semibrittle in 
char ac ter than is gen er ally seen in the Wells-Barkerville
area or other ar eas, po ten tially sug gest ing slightly higher
tem per a tures or lower strain rates dur ing vein formation.
The veins are also ki ne mat i cally con sis tent with formation
in re sponse to north east-di rected short en ing, po ten tially
late dur ing D2. As in the Wells-Barkerville area, de spite be -
ing hosted by dis cor dant north erly trending fault and shear
zones, min er al iza tion is gen er ally stratabound and is lo cal -
ized prin ci pally in the north west-trending pack age of the
Downey phyllite within sev eral hun dred metres of the con -
tact with black siltite and phyllite of the Hardscrabble suc -
ces sion (Schiarizza and Ferri, 2003).

Geological Setting and Au Mineralization in
Quesnellia Metasedimentary Units

Two sig nif i cant Au de pos its have been dis cov ered within
lower-greenschist–grade metasedimentary and meta vol -
can ic units in the lower part of Quesnellia: these are the
Span ish Moun tain (CPW) de posit, which 
is held by Skygold Ven tures Ltd., and the
Frasergold de posit, which is cur rently be -
ing eval u ated by Haw thorne Gold Corp.
(Fig ure 1).

Spanish Mountain (093A  043)

The Span ish Moun tain de posit oc curs
within the black phyllite pack age of the
Quesnel terrane, ap prox i mately 3 km east 
of its prob a ble thrust con tact with over ly -
ing mafic vol ca nic rocks of the Nicola
Group to the south west (Span ish thrust,
Fig ure 1; Lo gan, 2008). The de posit is
hosted by interbedded slaty to phyllitic,
dark grey to black siltstone, car bo na -
ceous mudstone, greywacke and mi nor
con glom er ate that are lo cally in truded by
plagioclase±quartz–phyric dikes and
sills.

Rocks in the vi cin ity of the Span ish
Moun tain de posit are folded, but gen er -
ally trend north west with over all north -
east  e r ly  d ips .  Graded  bed  d ing  in
drillholes ob served sug gests that the se -
quence is in an over turned, megascopic
F1 fold limb (Singh, 2008). Pre vi ous
work by Skygold Ven tures (Singh, 2008)
and sur face map ping and drillcore re view 
con ducted dur ing this study have es tab -

lished that the stra tig ra phy in the de posit area com prises
two main lithological pack ages:
· An ex ten sive lower pack age of siltstone and fine-

grained greywacke that un der lies south west ern por tions 
of the ridge crest of Span ish Moun tain south west of the
main zones of the de posit and forms the struc tur ally
low est, but stratigraphically high est part of the im me di -
ate lithological se quence of the de posit.

· A se quence of car bo na ceous phyllite and interbedded
siltstone that struc tur ally over lays the siltstone-
greywacke se quence to the north east and con tains two
prom i nent marker units: a fine-grained, pale-grey
greywacke unit (typ i cally 40–100 m thick) that con tains
a heterolithic and mud-chip con glom er ate marker (<1–
10 m thick) at its base, and a siltstone unit (70–130 m in
thick ness) that is of ten si lici fied and car bon ate-seri cite–
al tered, and con tains al tered, thin sills of prob a ble mafic
protolith. This se quence of dom i nantly car bo na ceous
phyllite is the prin ci pal host to min er al iza tion at the de -
posit. It has been fur ther sub di vided into three units
based on their strati graphic po si tion with re spect to the
mark ers termed from struc tur ally low est (in the south -
west) to high est (in the north east): the Lower, Main zone 
and North zone argillites (Singh, 2008). Vol u met ri cally
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Fig ure 9: View to the south west of a drill cut-out in lower por tions of the car bo na ceous
phyllite se quence on Span ish Moun tain. The photo il lus trates two con cor dant, de -
formed and S1-par al lel por phy ritic sills (in pink in the sche matic di a gram) that are cut by
north west-trending, steeply north west-dip ping quartz extensional veins (shown in red).
These in tru sions have yielded U-Pb zir con ages of 185.6 ±1.5 to 187 ±0.8 Ma.



mi nor amounts of interlayered mafic tuff and amyg da -
loid al ba salt also oc cur within the se quence out side of
the im me di ate de posit area (Singh, 2008).

The Span ish Moun tain se quence is also char ac ter ized by
the pres ence of plagioclase±quartz±hornblende sills and
lo cally dikes, which com monly oc cur in the Lower argillite
at the struc tural base of the car bo na ceous phyllite se quence
(Fig ure 9). They are also pres ent in the siltstone-greywacke 
se quence to the south west on the top of the ridge. The sills
range in thick ness from a few tens of centi metres to lo cally
up to 100 m thick, the lat ter in one len tic u lar sill at the con -
tact be tween the car bo na ceous phyllite and un der ly ing
siltstone and greywacke se quences south west of the de -
posit. These sills are af fected by all phases of fold ing, al ter -
ation and quartz-vein min er al iza tion (Fig ure 9). Lo cally ir -
reg u lar out lines to the con tacts of these sills and brecciation 
on their finer-grained mar gins that may rep re sent peperitic
tex tures sug gest that they may have been in truded into un -
con sol i dated sed i ments. Vari able pro por tions of quartz,
feld spar and por phy ritic tex tures sug gest a suite of dif fer ent 
in tru sions. Prob a ble mafic sills that are pres ent within the
al tered siltstone marker unit are gen er ally nar row and may
be lat er ally dis con tin u ous, lo cally be com ing dis cor dant to
S0.

Al ter ation

Wide spread al ter ation af fects rock types on Span ish Moun -
tain. The most ex ten sive al ter ation con sists of iron-mag ne -
sium-car bon ate+mus co vite (seri cite)±py rite with ac ces -
sory rutile that var ies in style be tween dif fer ent rock types.
Two gen er  a t ions  of  car  bon ate  oc  cur  as  dis  cre te
porphyroblasts in the finer-grained car bo na ceous phyllite
and silty units; an early phase with rounded porphyroblasts
up to 0.8 cm in di am e ter, which is wrapped by the dom i nant
fo li a tion, dis play ing a ‘knot ted’ tex ture and a youn ger
phase of rhombic porphyroblasts that over grows at least the 
S1 fo li a tion. In the greywacke and the feld spar-por phyry
sills, car bon ate-seri cite al ter ation is finer grained, more
per va sive and com monly tex tur ally de struc tive, which in
some cases hin ders dis tinc tion be tween the two rock types.
The al ter ation does not af fect car bo na ceous ma te rial in the
car bo na ceous phyllite, which re mains dark in col our. Al -
tered greywacke and feld spar-phyric in tru sions are pale tan
to nearly white. Lo cally, in the greywacke marker of the up -
per se quence and in quartz-bear ing in tru sive phases, fuch -
site oc curs as man tles around iso lated, prob a ble xeno crysts
of chro mite and small an gu lar mafic or ultra mafic xe no -
liths. The most in tense al ter ation af fects the siltstone
marker that lies be tween the Main and Up per argillite units
in the up per car bo na ceous phyllite se quence, and the struc -
tur ally lower por tions of the greywacke marker unit. The
siltstone marker pack age is in tensely car bon ate-seri cite–al -
tered, bleached and si lici fied, and tex tural ev i dence sug -
gests that siltstone may have been hornfelsed (quartz-bi o -

tite al tered), pos si bly re lated to the in tru sion of mafic sills,
prior to the bleach ing, which is re lated to the car bon ate-
mus co vite al ter ation. In this unit, bright green chrome mica
(fuch site), intergrown with in tense car bon ate al ter ation as -
sem blages, re places the mafic sills that cut the si lici fied
siltstone pack age. Per va sive al ter ation of the types de -
scribed above pre date at least S2 fo li a tion, since mus co vite
is aligned within fo li a tion planes, fuch site may oc cur as S2-
par al lel stylolitic pres sure-so lu tion seams, and car bon ate
porphyroblasts are of ten wrapped by dom i nant fo li a tion.

Struc tural His tory

The se quence of de for ma tion in the Span ish Moun tain area
is con sis tent with the gen eral phase 1–phase 2 events de -
fined by Bloodgood (1992) and Panteleyev et al. (1996) for
the re gion, al though lo cal dif fer ences in fold ge om e try and
an ad di tional fold ing event that dif fer from these pre vi ous
in ter pre ta tions are also ev i dent. First-phase (S1) fo li a tion is
gen er ally layer par al lel and pen e tra tive. Iso cli nal F1 fold
hinges were lo cally ob served in the greywacke marker unit, 
where they are likely intrafolial and may re sult in lo cal tec -
tonic thick en ing of some units. Pres ence of dom i nantly
over turned bed ding fac ing di rec tions in drillholes in the de -
posit area sug gest that the host ing lithological se quence is
in verted (Singh, 2008). This im plies that the de posit may
lie on the over turned limb of an F1 fold nappe, a ge om e try
that has not been pre vi ously doc u mented in this part of the
Quesnel terrane.

Sec ond-phase fo li a tion de vel op ment at Span ish Moun tain
com prises mod er ate to shal low south west-dip ping spaced
fo li a tion that is ax ial pla nar to the folds, crenulates and lo -
cally trans poses S1, and is ax ial pla nar to dom i nant, north -
east erly verg ing phase 2 folds. Fold axes plunge shal lowly
south east. Map pat terns and cross-sec tional in ter pre ta tion
sug gest that a megascopic, re cum bent phase 2 fold hinge
with a broad hinge zone lies in the north east por tions of the
de posit area, sep a rat ing the se quence into mod er ately
north east dip ping and subvertical limbs to the south west
and north east, re spec tively, on the north ern flanks of Span -
ish Moun tain in the vi cin ity of the North zone. At a prop erty 
scale, phase 2 fold hinges may be noncylindrical and vary
in plunge di rec tion (B. Singh, pers. comm., 2008), po ten -
tially due to in ter ac tion with pre vi ous phases of fold ing.

A sig nif i cant ob ser va tion from the cur rent study is that an
ad di tional phase of fold ing is ev i dent in the Span ish Moun -
tain area be tween the re gional phase 1 and phase 2 events of 
Panteleyev et al. (1996). These open to tight folds af fect S1

fo li a tion but are obliquely crossed and over printed by the
spaced, sec ond-phase fo li a tion. Folds of this type plunge
mod er ately to the south east, and have steeply dip ping ax ial
planes; ax ial-pla nar cleav age is weakly de vel oped or ab -
sent. These folds are best de vel oped and wide spread in the
siltstone-sand stone unit south west of the main de posit area, 
but also oc cur lo cally in the higher car bo na ceous phyllite
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se quence where they were ob served to af fect por tions of the 
si lici fied siltstone unit. For the pur poses of this pa per, they
are coded F2a folds, whereas the folds and fo li a tion as so ci -
ated with the wide spread sec ond-phase fo li a tion are coded
F2b and S2, re spec tively, for con sis tency with the de fined re -
gional no men cla ture. The megascopic phase 2 fold (F2b)
men tioned above is likely ac cen tu ated by, and may tighten
ear lier folds as so ci ated with this ad di tional F2a event. The
pres ence of these folds sug gests that the re gional struc tural
his tory may be more com plex than has been pre vi ously de -

ter mined, al though tele scop ing of sub se quent events may
ob scure such pat terns.

As in other parts of the dis trict, lat est prom i nent struc tural
fea tures in the Span ish Moun tain area com prise north- to
north east-trending brit tle faults. Faults mea sured dur ing
this study most fre quently have mod er ate to steep west-
north west dips and north-north east trends. Sig nif i cant
north west-trending faults were also ob served lo cally. The
faults are typ i cally de fined by zones of clay gouge, which
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Fig ure 10: Early py rite-quartz veinlets and dis sem i nated py rite in car bo na ceous phyllite, Span ish Moun tain de posit: a) folded quartz-py rite
veinlets; note fine- to me dium-grained habit of py rite and euhedral na ture of the py rite grains in the lower sam ple; (top) DDH515, 102.9 m;
(bot tom) DDH697, 155.5 m; both of these sam ples con tained <1 g/t Au; b) (top) py rite-quartz string ers at high an gle to S0 in thinly lam i nated
phyllite are af fected by in cip i ent ptygmatic fold ing; py rite is euhedral; DDH259, 57.0 m, from in ter val grad ing 2.22 g/t Au; (bot tom) dis sem i -
nated py rite±quartz ag gre gates in tec toni cally dis rupted car bo na ceous mudstone; DDH289, 21.0 m, 3.13 g/t Au; c) scan ning elec tron mi -
cro scope (SEM) back scat ter im age of euhedral py rite ag gre gate from sam ple in b) (bot tom); note mica trails in side the py rite that de fines S1

fo li a tion, in di cat ing py rite for ma tion af ter D1; a grain of electrum (yel low ar row) oc curs on a frac ture be tween py rite grains, while chal co py rite 
(red ar row) and sphalerite (blue ar row) are en cap su lated in the py rite; ‘um’ = mi crons; d) photomicrography il lus trat ing a quartz pres sure
shadow on a euhedral py rite grain (opaque, at left); fibres in the pres sure shadow are aligned par al lel to the S2 fo li a tion de fined by seri cite in
the sur round ing phyllite; note folded quartz veinlet at right; DDH252, 116.7 m, in an in ter val grad ing 3.46 g/t Au; plane-po lar ized light, field of 
view 3 mm.



com monly in clude cataclastically de formed quartz-vein
ma te rial. These, how ever, may in part be lo cal ized along
ear lier, prob a bly more semibrittle shear zones since it was
noted, par tic u larly in drillcore, that fo li ated chloritic or
more in tensely fo li ated shear zones and fo li ated cataclasite
were com monly pres ent, and lo cal ized some quartz vein -
ing. Fault thick ness is highly vari able, with thicker faults
con tain ing up to sev eral metres of gouge and broad dam age
zones. Car bo na ceous ma te rial has in some cases been
remobilized along frac tures and veinlets into car bon-poor
greywacke and in tru sions, lo cally form ing black crackle
brec cia ad ja cent to faults and larger as so ci ated quartz
veins.

Gold Min er al iza tion

The Span ish Moun tain de posit is a bulk ton nage Au sys tem
that also in cludes lo cal higher-grade Au-bear ing quartz
veins. The most eco nom i cally sig nif i cant Au min er al iza -
tion (>1 g/t Au) oc curs in wide zones (10–135 m) hosted
dom i nantly within the black argillite and siltstone, and to a
lesser ex tent in greywacke, of ten strad dling the con tact
(Singh, 2008). These zones may oc cur as a set of stacked,
roughly lensoidal zones, which at a lo cal scale are
stratabound and spread most widely along car bo na ceous
phyllite (‘argillite’) units, but at a de posit scale are stacked
and linked, de fin ing an over all north erly elon gate min er al -
iz ing sys tem that is de vel oped dis cor dantly across sev eral
strati graphic ho ri zons. The larg est zone iden ti fied to date is
the ‘Main zone’, which has been traced by drill ing over a
strike length of ap prox i mately 1.3 km and width of 500 m
(Singh, 2008). The ‘Lower zone’ oc curs be neath the Main
zone, in the struc tur ally lower, car bo na ceous argillite unit

of the same name. The smaller, less well-de fined North
zone oc curs in the struc tur ally high est car bo na ceous unit
(Singh, 2008).

Within these min er al ized zones, there are at least two pe ri -
ods of min er al iza tion: an ear lier phase of dis sem i nated py -
rite and py rite-quartz veinlets, and a later phase of fault-re -
lated quartz vein ing. The early py rite min er al iza tion
com prises string ers and up to 2 cm wide veinlets of py -
rite+quartz+iron-mag ne sium-car bon ate and spa tially as so -
ci ated dis sem i nated py rite that are pref er en tially de vel oped 
within car bo na ceous phyllite in min er al ized zones (Fig -
ure 10a, b). The dis sem i nated py rite of ten oc curs in ag gre -
gates with quartz. Py rite in both the veinlets and dis sem i na -
tions var ies from fine to me dium grained and is of ten
euhedral. Car bo na ceous phyllite may be tec toni cally dis -
rupted, with de struc tion of S1 fo li a tion and in cip i ent
cataclastic brecciation in ar eas of py rite de vel op ment (Fig -
ure 10b), and veinlets and py rite may oc cur on or ad ja cent
to slip sur faces that de fine nar row shear zones, sug gest ing
po ten tial con trol by fault ing, pos si bly thrust faults, along
the car bo na ceous (gra phitic) argillite units. Py rite-quartz
veinlets are of ten ptygmatically folded and are af fected by
at least D2 strain (Fig ure 10a). The euhedral dis sem i nated
py rite grains and ag gre gates over grow S1 fo li a tion and
early folds, which may be pre served as micaceous trails
within the grains (Fig ure 10c), but in turn are wrapped by S2

fo li a tion and have fi brous quartz pres sure shad ows aligned
par al lel to S2 sur faces (Fig ure 10d), col lec tively sug gest ing
that they formed late dur ing or af ter D1, and prior to most
D2b strain. Electrum and na tive gold have been ob served as

<5–20 mm grains en cap su lated in and along frac tures in this 
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Fig ure 11: Equal-area pro jec tions of poles to ori en ta tions of quartz veins in the Span ish Moun tain de posit. All data were col lected by the au -
thors in 2008: a) quartz veins <5 cm thick; these are dom i nantly extensional veins; steep north west dips pre dom i nate, but veins also range
to more north erly and north west erly trends with west to south west dips; b) quartz veins >5 cm thick, in clud ing fault-hosted and shear veins;
note the dom i nant north erly trends and steep west erly dips, which in clude sev eral sig nif i cant faults con tain ing cataclastically de formed vein
ma te rial; large dots rep re sent rib boned shear veins, mainly from the North zone.
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Fig ure 12: Span ish Moun tain Au-bear ing quartz veins: a) sheeted north west-dip ping quartz extensional veins hosted by car bo na ceous
phyllite in the North zone sur face ex po sures, view south west, per son for scale; b) sheeted north west-dip ping quartz extensional veins
hosted by car bo na ceous phyllite in the Main zone sur face ex po sures, view south west, per son for scale; c) extensional vein in sill hosted by
the south ern siltstone se quence shows paragenesis from early fi brous quartz-car bon ate on mar gins, to more mas sive quartz-py rite in core, 
pen cil for scale; d) M1 pit, quartz extensional vein (be low) with py rite en ve lope (cen tre) in car bo na ceous phyllite, quar ter for scale; e)
brecciated, fri a ble rusty quartz vein in north erly trending, west-dip ping fault; view south, Main zone ex po sures; core is ap prox i mately 5 cm
wide; f) high-grade (23.9 g/t Au) rib boned quartz shear vein with py rite clots (above) and car bo na ceous-py ritic black slip sur faces and brec -
cia bands (be low) in a fault zone; hole 269, 157.7 m; ham mer for scale.



style of py rite and free in the quartz car bon ate within the
veinlets (Ross, 2006), in di cat ing that this early py rite-
quartz ep i sode in tro duced Au into the sys tem, where it may
con tain a sig nif i cant amount of low-grade min er al iza tion in 
the de posit (Singh, 2008). Al though it is pos si ble that some
of  the euhedral  py r i te  could  have  formed f rom
recrystallization or remobilization of an ear lier, po ten tially
Au-bear ing diagenetic or synsedimentary py rite phase (that 
has lo cally been iden ti fied at Span ish Moun tain; R. Large,
pers. comm., 2007), the com mon as so ci a tion of the
euhedral py rite with quartz veinlets, oc cur rence of py ritic
zones as mul ti ple stacked zones that oc cur across dif fer ent
strati graphic ho ri zons, lat eral de creases in py rite abun -
dance in strati graphic units away from min er al ized zones,
and lo cal cataclastic brecciation of car bo na ceous phyllite
in py ritic ar eas sug gests that the py rite is dom i nantly hy dro -
ther mally and tec toni cally con trolled. Al though this style
of min er al iza tion is clearly au rif er ous in many ar eas, no di -
rect cor re la tion be tween Au grade and py rite con tent has
been es tab lished (Singh, 2008).

The sec ond min er al iz ing event at Span ish Moun tain is as -
so ci ated with tec toni cally late quartz veins and faults that
share sim i lar i ties with the dom i nant, late vein-re lated Au
min er al iza tion ep i sode in the Barkerville terrane. They cut
the folded, early quartz-py rite veins de scribed above and
are most of ten man i fested by sets of sheeted, north east-
trending and steeply north west-dip ping (Fig ures 11a, 12a,
b) quartz±iron-car bon ate extensional veins <5 cm thick
that may con tain mi nor py rite, ga lena, sphalerite and
tetrahedrite. In sur face ex po sures, base met als were noted
most abun dantly in veins within the North zone. Sheeted
extensional veins are typ i cally spaced from a metre to sev -
eral metres apart in min er al ized car bo na ceous phyllite
(Fig ure 12a, b). Vein den si ties are of ten much higher in
sand stone and in feld spar- or quartz-phyric sills. While
usu ally hav ing blocky quartz fill, pris matic quartz and fi -
brous quartz-car bon ate aligned at high an gles to vein walls
are also of ten pres ent, con sis tent with an extensional or i -
gin. A paragenesis of early quartz-car bon ate on vein mar -
gins and cen tral blocky quartz vein fill is lo cally ap par ent,
and sim i lar to vein paragenesis ob served in the Wells-
Barkerville area (Fig ures 4b, 12c). Lo cally, more than one
gen er a tion of vein ing is de vel oped, with suc ces sive gen er -
a tions be com ing less car bon ate rich and more quartz rich,
con sis tent with the paragenesis de scribed above (B. Singh,
pers. comm., 2008). The extensional veins may have dis -
sem i nated py rite en ve lopes that ex tend for sev eral centi -
metres into the sur round ing wallrock (Fig ure 12d).

In drillcore, ar eas of high est Au grade and most oc cur -
rences of vis i ble Au were as so ci ated with quartz veins.
Gold grades typ i cally in crease in ar eas of quartz vein ing,
par tic u larly in as so ci a tion with min er al ized faults (see be -
low), al though a di rect as so ci a tion be tween quartz vein
den sity and grade has not been es tab lished (Singh, 2008). It

was noted, how ever, that quartz-vein dis tri bu tion in out -
crop mim ics that of the dis tri bu tion of min er al ized zones.
To the south in the lower siltstone pack age, Au pros pects
(e.g., Ropes of Gold) oc cur prin ci pally in folded
plagioclase-phyric sills where they are cut by sets of quartz
extensional veins, which of ten have py rite en ve lopes.

Extensional veins are also as so ci ated with shear veins and
fault-hosted veins. North-north east-trending, west-north -
west-dip ping (Fig ure 11b) clay gouge-filled faults, com -
monly con tain ing un con sol i dated, cataclastically de -
formed vein ma te rial (Fig ure 12e), are pres ent within many
out crop ex po sures, and are of ten in ter sected in drillcore in
min er al ized zones. These may be sur rounded by more con -
cen trated sets of extensional veins, which were in sev eral
cases noted to join the fault-hosted veins sug gest ing a co -
eval tim ing. Sev eral fault-hosted shear veins up to 2 m thick 
were also noted in core and out crop, com pris ing rib boned
quartz-py rite veins with car bo na ceous or py ritic stylolitic
slip sur faces and band ing (Fig ure 12f), and which have
been vari ably brecciated by later, postmineralization brit tle
dis place ment. These lo cally con tain high Au grades.

Since sig nif i cant postmineralization fault ing has oc curred
along the faults host ing vein min er al iza tion and has
brecciated the quartz and ob scured any pri mary ki ne matic
in di ca tors that may have been pres ent, it is not pos si ble to
de ter mine the syn-vein ki ne mat ics of faults. How ever, the
as so ci a tion of steeply dip ping, north east-trending quartz
extensional veins with the faults, and junc tion of some
extensional veins with fault-fill veins, are geo met ri cally
com pat i ble with the vein ori en ta tions in most por tions of
the Barkerville terrane, sug gest ing syn-vein dextral
oblique slip (north west side down) fault ing in re sponse to
north east-di rected short en ing. The struc tur ally late tim ing
of extensional veins at Span ish Moun tain, which cut across
all fab rics and folds with out de flec tion, and the oc cur rence
of extensional vein ing at high an gles to the shal low south -
east-plung ing L2 in ter sec tion lineation are also com pat i ble
with a late D2 tim ing of vein for ma tion.

Dis cus sion

The pro posed two-stage his tory of Au min er al iza tion at the
Span ish Moun tain prop erty may be anal o gous to the min er -
al iz ing his tory in the Wells-Barkerville area. As with that
area, the later vein min er al iza tion is spa tially co in ci dent
with ear lier forms of more de formed sul phide-bear ing min -
er al iza tion. It is un clear what the rel a tive pro por tions of Au
the early py rite and later fault-re lated quartz-vein ing events 
each con trib ute at Span ish Moun tain, but the later quartz-
vein–as so ci ated min er al iza tion is more wide spread and of -
ten higher grade than the early py ritic min er al iza tion. To
ex plain the co in ci dence of the two forms of min er al iza tion,
sim ple remobilization of early min er al iza tion dur ing later
events into the later quartz veins is con sid ered un likely
here, as this pro cess does not ex plain why vein quartz den -
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si ties are high est in the min er al ized zones. As with the
Wells-Barkerville area, if remobilization was the main
mech a nism by which Au was lo cal ized into the later veins,
the later veins them selves would be ex pected to be de vel -
oped re gion ally, and not co in ci den tally fo cused in the older
ar eas of min er al iza tion. The oc cur rence of both the early
min er al iza tion and quartz vein ing in a se ries of stacked
zones that col lec tively cross strati graphic bound aries in a
crudely north erly elon gate zone with ev i dence for
cataclasis and fault ing as so ci ated with both the early and
later min er al iz ing ep i sodes sug gest that the Span ish Moun -
tain de posit may be de vel oped in a zone of lon ger-lived tec -
tonic ac tiv ity. Wide spread early al ter ation of the Span ish
Moun tain se quence near min er al ized zones in the form of
car bon ate porphyroblast de vel op ment, seri cite-car bon ate
al ter ation of feldspathic rock types, and fuch site-car bon ate
al ter ation of mafic sills in the si lici fied siltstone marker
may be co in ci dent with the ear lier py rite-quartz event, as
these styles of al ter ation are af fected by D2b fab ric. Early,
lo cal sili ci fi ca tion of the siltstone marker, po ten tially as so -
ci ated with the mafic sills, may have also aided in fluid fo -
cus and vein de vel op ment dur ing the later quartz-vein ing
events, by form ing an im per me ably and rheologically com -
pe tent but tress to fluid flow.

On go ing Dat ing, Petrographic and Iso to pic Stud ies at
Span ish Moun tain

Dur ing the field work at Span ish Moun tain, an ex ten sive
suite of sam ples for 40Ar/39Ar mica and U-Pb zir con dat ing,
as well as for de tailed petrographic, lithogeochemical and
Pb iso to pic stud ies were col lected, and anal y ses are cur -
rently un der way. A lithogeochemical study of the in tru sive
rocks is also cur rently in prog ress.

Zir con grains have been sep a rated from four sep a rate in tru -
sive bod ies that in trude the con tact area be tween the lower
siltstone and up per car bo na ceous phyllite se quence at
Span ish Moun tain. These have re cently been dated at the
Uni ver sity of Brit ish Co lum bia (UBC) us ing la ser ab la tion
in duc tively cou pled plasma–mass spec trom e try (ICP-MS)
U-Pb meth ods. The four sam ples give sim i lar ages of 185.6
±1.5 Ma to 187.3 ±0.8 Ma. These in tru sions have been af -
fected by D1 de for ma tion and later events, hav ing been
boudinaged and wrapped by S1 fo li a tion. Con se quently,
these ages place a max i mum age on both the D1 de for ma -
tion that has af fected the phyllite in this area and the Au
min er al iza tion and as so ci ated al ter ation. These in tru sions
may be re lated to the suite of Ju ras sic-aged in tru sions (unit
7 of Panteleyev et. al., 1996), which are mapped as iso lated
stocks in the same sed i men tary pack age of rocks to the
south of Quesnel and Horse fly lakes, and to the west where
they in trude the Tri as sic–Early Ju ras sic ba saltic rocks and
re lated volcaniclastic rocks. The only dated bod ies in the
unit 7 suite, how ever, have given some what older ages
(>193 Ma) and compositionally, these bod ies most closely
re sem ble those in the Mt. Polley area, all of which have

been dated at ca. 200 Ma us ing U-Pb meth ods (Mortensen
et al., 1995). The only in tru sions within Quesnellia that
have given re li able (U-Pb) crys tal li za tion ages sim i lar to
those in the Span ish Moun tain area are those that are as so -
ci ated with the Mt. Milligan Cu-Au por phyry sys tem north
of Prince George.

Frasergold (093A  150)

The Frasergold prop erty, lo cated ap prox i mately 60 km
south east of Span ish Moun tain, cov ers an ~10 km long,
north west-trending area of min er al ized pros pects, de fined
by drill ing and anom a lous Au in soils along the north east
limb of the Eu reka Peak syncline (Fig ure 1). Min er al iza tion 
at Frasergold is hosted by the same gen eral se quence of
Mid dle–Up per Tri as sic metasedimentary rocks that oc curs
at Span ish Moun tain, com pris ing a fine-grained turbidite
se quence that is dom i nated by black car bo na ceous phyllite
with lo cal thin interbeds of metasiltstone, and more rarely,
fine-grained metasandstone. Un like Span ish Moun tain,
how ever, in tru sive rocks ap pear to be ab sent from the sec -
tion at Frasergold. Stra tig ra phy in the Frasergold de posit
area dips mod er ately to shal lowly to the south west in the
de posit area. Re gional map ping sug gests that the over all
se quence is up right and oc curs on the north east limb of the
re gional Eu reka syncline (Bloodgood, 1987, 1992).

Al ter ation

The car bo na ceous phyllite in the Frasergold de posit area,
like por tions of the Span ish Moun tain se quence, is char ac -
ter ized by the pres ence of coarse iron-car bon ate
porphyroblasts. Fo li a tion (both S1 and S2, see be low) wraps 
around the porphyroblasts, cre at ing a bumpy to dim pled
‘knot ted’ tex ture to fo li a tion sur faces. The porphyroblasts
may rep re sent a broad al ter ation en ve lope to the min er al iz -
ing sys tem, as in other sed i ment-hosted dis tricts glob ally.
Al though the car bon ate porphyroblasts are wrapped by,
and there fore pre date S2 fo li a tion, they over grow S1 fo li a -
tion sur faces and folds, in di cat ing their for ma tion dur ing or
af ter D1, but prior to D2 (Fig ure 13), and con sis tent with a
sec ond ary or i gin that could be al ter ation re lated. If they are
re lated to min er al iza tion, then this re la tion ship helps con -
strain min er al iza tion tim ing.

Gold Min er al iza tion

Gold min er al iza tion on the Frasergold prop erty oc curs
within, or is spa tially as so ci ated with stratabound sets of
white quartz>iron-car bon ate+mus co vite+py rite veins that
a r e  de  ve l  oped  i n  the  ‘kno t  t ed ’ i r on -ca r  bon  a t e
porphyroblastic car bo na ceous phyllite unit. The veins form 
com plex sets that are de vel oped in con cen trated zones sev -
eral metres to tens of metres wide that dip col lec tively to the 
south west and form a bulk ton nage low-grade Au de posit.
An in ferred his tor i cal re source (not com pli ant with NI43-
101) of 6.6 mil lion tonnes grad ing 0.055 oz/t Au to depths
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of 100 m and over a 3 km strike length has been re ported
(Goodall and Camp bell, 2007).

Struc tural His tory

Quartz veins within min er al ized zones at Frasergold com -
prise mainly subparallel, ap prox i mately S0/S1 par al lel
(con cor dant) quartz veins and veinlets (Fig ure 14a) that are
com posed of blocky, recrystallized white quartz with mi nor 
iron-car bon ate, and com mon sil very mus co vite selvages.
These veins are af fected by both D1 and D2 strain and are of -
ten trans posed and boudinaged in the plane of S1, lo cally
with the de vel op ment of in ter nal S1-par al lel seri cite
stylolite. The veins are af fected by F2 folds (Fig ure 14b)
and vary in ori en ta tion across F2 fold limbs, al though are
gen er ally within or al most par al lel with S0/S1. Yel low-
brown, coarse, blocky iron-car bon ate typ i cally oc curs as
clots, bands and selvages on veins, and con tains dis sem i -
nated py rite ±pyrrhotite with lo cal trace amounts of chal co -
py rite, sphalerite and ga lena.

The con cor dant S0/S1 and thicker, dis cor dant veins join one
an other with out cross cut ting re la tion ships (Fig ure 14c),
have the same min er al ogy, and are equally as de formed,
sug gest ing that they are all part of a sin gle vein gen er a tion,
or sev eral very closely timed but now in dis tin guish able
vein gen er a tions that form part of a sin gle vein ing ep i sode.
Al though pri mary ge om e tries and morphologies of the
veins have now been ob scured by de for ma tion, the nar -
rower con cor dant veins fre quently form ar rays with lo cal
en échelon pat terns that splay off the larger dis cor dant
veins in a re la tion ship that could rep re sent a shear vein or
extensional vein re la tion ship, with the larger veins form ing
mi nor re verse oblique slip or shear veins (Fig ure 14c). The
vein sys tems may have orig i nally formed net works of
widely spaced, re verse shear veins that were joined by sets
of abun dant extensional veins that could have been broadly
lo cal ized along with, or ad ja cent to a thrust within the
phyllite se quence. Col lec tively the vein net works, and po -
ten tial stringer or dis sem i nated py rite min er al iza tion in the
vein wallrock, de fine a bulk-ton nage, low-grade de posit.

The Frasergold vein sys tem could rep re sent a semibrittle
shear vein or extensional vein ar ray that formed along with,
or ad ja cent to a con cor dant or semiconcordant D1 shear
zone. Sim i lar sets of veins as so ci ated with D1 thrusts are re -
ported through out the re gion by Bloodgood (1992). An
early to syn-D1 tim ing of min er al iza tion is sug gested based
on the strain state and re la tions of the veins to fab rics, since
the veins are af fected by a sig nif i cant amount of D1 strain,
but pre date all D2 de for ma tion. This is con sis tent with the
late-D1 to pre-D2 im plied tim ing of the car bon ate
porphyroblasts based on tex tural re la tion ships. Apart from
a few iso lated string ers, struc tur ally late, steeply dip ping
and north east-trending quartz extensional veins and shear
veins seen in the Barkerville lode-Au de pos its and at Span -
ish Moun tain are ab sent at Frasergold.

Other Au oc cur rences of a sim i lar style oc cur along strike
to the south east and north west of the Frasergold de posit in
the same belt of Tri as sic phyllite. The Kusk oc cur rence
(093A  061; Belik, 1988) is lo cated ap prox i mately 4 km
south-south east of Frasergold, and the Forks oc cur rence
(093A  092; Howard, 1989) is just south of the east end of
Horse fly Lake, ap prox i mately 20 km north west of
Frasergold. At both the Forks and Kusk oc cur rences, like
the Frasergold de posit, Au oc curs in vari ably de formed and
boudinaged quartz veins within grey car bo na ceous phyllite 
with iron-car bon ate porphyroblasts. Col lec tively, these oc -
cur rences and the Frasergold de posit de fine a min er al ized
cor ri dor that is nearly 35 km long.

Dis cus sion

If the S1 and S2 fab rics at Frasergold can be con vinc ingly
dem on strated to be re lated across the CGD, then the
Frasergold veins could be com pa ra ble to the early, de -
formed sets of py rite-quartz veins ob served at Span ish
Moun tain and the quartz-car bon ate-mus co vite veins that
pre date main phases of Au vein ing in the Wells-Barkerville
area, which are also wide spread in other lode-Au trends in
the Barkerville terrane. Al ter na tively, if D1 and D2 de for -
ma tion events and as so ci ated fab rics (S1, S2, L2) that are re -
corded across the CGD are not co eval and in stead are pro -
gres sively transgressive across the area, the Frasergold
min er al iza tion may be co eval with other gen er a tions of
vein ing, or po ten tially may rep re sent a sep a rate min er al iz -
ing event that is not man i fested in other parts of the dis trict.
The for mer is con sid ered most likely, since the Eu reka Peak 
syncline and its as so ci ated fab rics can be traced con tin u -
ously to the north west to the Span ish Moun tain area by
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Fig ure 13: Pho to mi cro graph of a car bon ate porphyroblast (right
side of im age) in car bo na ceous phyllite at the Frasergold de posit.
Note the porphyroblast over grows S1 fo li a tion, which is pre served
as mus co vite and quartz align ment in ter nally within it. The S2 fo li a -
tion wraps around the porphyroblast at left and crenulates and
trans poses the older S1 fo li a tion out side the porphyroblast.
Frasergold drillhole 07-295, 124.2 m. Plane-po lar ized light, field of
view 3 mm.
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Bloodgood (1987, 1992), and the ex ist ing K-Ar age is sim i -
lar to the ages of ear li est min er al iza tion in the Wells-
Barkerville area.

On go ing Dat ing, Petrographic and Iso to pic Stud ies at
Frasergold

A K-Ar age of 151 ±5 Ma was re ported by Panteleyev et al.
(1996) for seri cite from a min er al ized quartz vein at the
Frasergold oc cur rence. This is sim i lar to 40Ar/39Ar ages ob -
tained for mica grains from meta mor phic rocks and early
de formed quartz veins in the Wells-Barkerville area (dis -
cussed above), which would be con sis tent with the min er al -
ized veins at Frasergold be ing older than most of the Au-
bear ing veins in the Wells-Barkerville area. This age re -
mains to be cor rob o rated by 40Ar/39Ar dat ing. Dur ing the
field work, a rep re sen ta tive suite of sam ples for 40Ar/39Ar
dat ing (n = 5) was col lec tion from both un der ground and
sur face ex po sures and from drillcore, which in cluded mus -
co vite from veins, in vein selvages and from sur round ing
wallrock. Min er al ized sam ples for the sul phide Pb iso tope
and de tailed petrographic stud ies were also col lected and
will be an a lyzed as the pro ject pro gresses.

Discussion: Initial Conclusions and
Outstanding Questions

Our new 40Ar/39Ar ages from the Wells-Barkerville area in -
di cate that early, de formed quartz veins were emplaced
some time be tween 146.6 and 155.2 Ma, whereas both Au-
bear ing py ritic re place ment de pos its and extensional veins
formed in the range of 138.5–147.6 Ma in lat est Ju ras sic to
ear li est Cre ta ceous time. If these vein sys tems formed dur -
ing, and in the wan ing stages of D2 de for ma tion as is in ter -
preted, then these ages not only date the for ma tion of the Au 
de pos its and oc cur rences in the re gion but also con strain
the tim ing of the D2 event in the Barkerville terrane.

We rec og nize a sep a rate de for ma tion event in the Span ish
Moun tain area that oc curred be tween the re gion ally de -
fined D1 (phase 1) and D2 (phase 2) fo li a tion form ing
events. Al though an ad di tional phase of fold ing be tween D1

and D2 has not been rec og nized in the Wells-Barkerville
area, the in ten sity of the D2 event in that area is suf fi ciently

high that ev i dence for it may be ob scured by over print ing
de for ma tion.

Al though iso to pic age data has not yet been ob tained for
Au-bear ing veins in the Span ish Moun tain area, the Au-
bear ing veins there ex hibit sim i lar ge om e tries and tim ing
re la tion ships as vein sys tems in the Barkerville terrane.
Based on sim i lar i ties in vein style, ori en ta tions and sug -
gested ki ne mat ics, and tim ing with re spect to the dom i nant
foliations, it is spec u lated that the Au-bear ing extensional
veins in the Wells-Barkerville area and the Span ish Moun -
tain area oc curred at the same time, prob a bly in wan ing
stages of D2, and in re sponse to short en ing to the north east,
dur ing ini tial for ma tion of the north-trending dextral faults. 
Gold-bear ing veins in the Frasergold area are clearly older
than those at Span ish Moun tain, but it is per mis sive that
they formed at the same time as the early, de formed and lo -
cally Au-bear ing quartz veins in the Wells-Barkerville
area, and the early py rite-quartz min er al iza tion at Span ish
Moun tain. Al though clearly re lated to dis cor dant late faults 
in many parts of the Barkerville terrane, the com monly
stratabound na ture to these quartz veins also sug gests a
form of com bined struc tural-strati graphic con trol, where
wan ing ac tiv ity on D2 thrusts could have con trib uted to the
dis tri bu tion of min er al ized cor ri dors within which dis cor -
dant faults may have lo cal ized vein min er al iza tion early in
their his tory dur ing a change in tec tonic con di tions.

Through out most of the CGD, Au min er al iza tion oc curs
dom i nantly in or as so ci ated with quartz veins, but the
Wells-Barkerville area and Span ish Moun tain de posit dem -
on strate their po ten tial as so ci a tion with ear lier, more sul -
phide-rich types of min er al iza tion. If these early styles of
min er al iza tion are ge net i cally re lated to the youn ger
quartz-vein sets, they sug gest that these de pos its de fine
zones of long-lived hy dro ther mal fluid flow that ex ploited
com mon, but evolv ing fluid channelways. If so, the dif fer -
ent styles of min er al iza tion may re flect tem po ral changes in 
fluid com po si tion, strain state, paleodepth and tem per a ture
span ning re gional D2 de for ma tion. The spa tial as so ci a tion
also sug gests the po ten tial for early sul phide-rich styles of
min er al iza tion in ar eas where only quartz-vein de pos its
have been ex plored for thus far. It might be ex pected that
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Fig ure 14: Style of de formed vein sys tems in the Frasergold de posit: a) stratabound na ture of de formed quartz veins in out crop near
Grouse Creek; the S2 fo li a tion is par al lel to the rock ham mer, and ax ial pla nar to folds of the veins; view north west; b) folded, con cor dant
extensional veins; view south east in un der ground work ings, field of view 2 m; c) a banded, south west-dip ping dis cor dant vein, at the lower
right, is joined in its hangingwall by folded, nar rower semiconcordant quartz extensional veins; al though folded by F2 folds, the veins in the
hangingwall of the larger vein dis play ge om e tries com pat i ble with de vel op ment as sigmoidal extensional-vein ar rays in the hangingwall of a 
larger shear vein; view north west in un der ground work ings; d) larger, steeply dip ping 0.5 m wide white quartz veins with Au-bear ing or ange-
brown iron-car bon ate>py rite bands; view south east in un der ground work ings; larger, 15–50 cm thick quartz-car bon ate veins (Fig ure 14c)
that are de vel oped at mod er ate to high an gles to S0/S1 are also as so ci ated with the con cor dant veins; these gen er ally have higher iron-car -
bon ate con tent than the smaller con cor dant veins, but con tain the same blocky recrystallized white quartz fill; al though thicker than the
other veins, these veins are also dis con tin u ous and may ter mi nate lat er ally or ver ti cally. These thicker veins are openly folded by folds with
ax ial-pla nar S2 fo li a tion; high est grades (>3 g/t Au) com monly oc cur as so ci ated with the larger veins where they con tain most abun dant
clots of iron-car bon ate+py rite, which may be aligned in dis con tin u ous lenses of bands par al lel to vein walls (Fig ure 14c); Au oc curs both as
rel a tively coarse, free grains as so ci ated with masses of iron-car bon ate, py rite and/or pyrrhotite within the veins and also as fine grains
within quartz near vein mar gins.



these ear lier py ritic forms of min er al iza tion could vary in
style de pend ing on the hostrock, as is dem on strated by the
vari a tion from per va sive re place ment of lime stone seen at
the Is land Moun tain and Mos quito de pos its, to the co alesc -
ing se ries of py ritic veinlets with dis sem i nated py rite that
com prises the siltstone-hosted Bo nanza Ledge zone. If so,
if more cal car e ous units are pres ent in the Span ish Moun -
tain stra tig ra phy, it is pos si ble that these might also be pref -
er en tially re placed by py rite as so ci ated with the early min -
er al iz ing event there.

Regional Indicators for Au Mineralization in
the CGD

Car bon ate al ter ation is wide spread in all three Au-bear ing
ar eas that have been ex am ined in the CGD. At Frasergold
and Span ish Moun tain, min er al ized zones are char ac ter -
ized by the pres ence of dis tinc tive ‘knot ted’ schist tex tures
caused by the pres ence of abun dant iron-car bon ate
porphyroblasts. These porphyroblasts formed rel a tively
early in the struc tural evo lu tion of each area (syn-D1 or
ear ly  D 2 ) .  At  Span  i sh  Moun ta in ,  the car  bon  a te
porphyroblasts are wide spread and ex tend well be yond
min er al iza tion, but they may re flect a broad pe riph eral ef -
fect to the al ter ation as so ci ated with the early py rite-quartz
min er al iza tion. The porphyroblasts at Frasergold, how -
ever, could po ten tially rep re sent an al ter ation ef fect re lated
to the em place ment of the Au-bear ing veins, since both the
veins and the porphyroblasts formed early. It is in ter est ing
to note that very sim i lar iron-car bon ate porphyroblasts are
closely as so ci ated with de formed Au-bear ing quartz veins
at both the Kusk Au oc cur rence 4 km to the south of
Frasergold and the Forks oc cur rence 20 km to the north -
west. ‘Knot ted’ schist fab rics have not been re ported thus
far from any other lo cal i ties within the Tri as sic black
phyllite; thus this could rep re sent a use ful field cri te rion for
iden ti fy ing po ten tially Au-bear ing zones in the region.

Rusty brown iron-car bon ate al ter ation, com monly as so ci -
ated with dis sem i nated py rite, is also com monly as so ci ated
with Au-bear ing veins in the Wells-Barkerville area, where
it oc curs per va sively, of ten af fect ing feld spar in sand stone
and siltstone beds and lami na tions over broad por tions of
the se quence sur round ing the ar eas of vein ing in the
Cariboo Gold Quartz and Is land Moun tain mines. Much of
the fine-grained car bo na ceous grey phyllite in the Wells
area have no vis i ble al ter ation if coarser beds are not pres -
ent, ex cept for lo cal ar eas of car bon ate and/or py rite
porphyroblast de vel op ment.

In most of the lode-bear ing por tions of the Barkerville
terrane, min er al iza tion in late quartz veins and re place ment
min er al iza tion are spa tially as so ci ated with sets of early,
de formed and boudinaged quartz-car bon ate-mus co vite
veins. These are also abun dant be tween Yanks Peak and
Light ning Creek, where thick, blocky early quartz vein rub -

ble is com monly ex posed on ridgetops and in al pine ar eas,
link ing the Au-bear ing do mains at Yanks Peak and Light -
ning Creek. These as so ci a tions sug gest that quartz vein
gen er a tions of all types, even if not sig nif i cantly Au bear -
ing, may be in di ca tors of nearby, or along-strike ar eas of Au 
min er al iza tion as so ci ated with later gen er a tions of quartz-
vein min er al iza tion.

Possible Role of Intrusions in Au
Mineralization

Al though all of the min er al iza tion in the CGD is con sid ered 
to be orogenic in style, in tru sive rocks are pres ent in the vi -
cin ity of Au min er al iza tion in both the Span ish Moun tain
area and the Wells-Barkerville area. At Span ish Moun tain,
mafic (?) to fel sic sill com plexes dated at 185–187 Ma are
spa tially as so ci ated with the main min er al ized area. The in -
tru sions pre date all de for ma tion phases in the area and have 
been over printed by the late car bon ate-fuch site al ter ation
that ap pears to be as so ci ated with the min er al iza tion. It is
in ter est ing, how ever, to note that the in tru sions also co in -
cide spa tially with iron-car bon ate porphyroblast de vel op -
ment, rais ing the pos si bil ity that porphyroblast de vel op -
ment, and pos si bly an early in tro duc tion of Au into the
sed i men tary se quence in this area, may have been as so ci -
ated with the em place ment of Early Ju ras sic in tru sions.
How ever, there is no ev i dence at this point for in tru sions of
this age in any of the other ar eas of iron-car bon ate
porphyroblast de vel op ment and Au min er al iza tion else -
where in the Tri as sic black phyllite pack age (e.g.,
Frasergold).

Al though both predeformation (Proserpine in tru sions) and
postdeformation (rhy o lite and lam pro phyre dikes) in tru -
sions have been rec og nized in the Wells-Barkerville area, it
seems un likely that ei ther of these in tru sive events is re -
lated to the Au min er al iza tion, al though iso to pic dat ing of
the youn ger set of in tru sions is now un der way to test this.

Some of the prob lems that the au thors are tack ling in the
CGD also bear di rectly on the or i gin of orogenic Au de pos -
its glob ally. Work that is cur rently un der way in two of the
other main Phanerozoic orogenic Au dis tricts in the world
(Klondike Au belt, Yu kon and Otago schist belt, New Zea -
land) by Mortensen and col lab o ra tors from the Uni ver sity
of Otago (Mac Ken zie et al., 2007; Mortensen et al., un pub -
lished data) has clearly dem on strated that at least two dis -
tinct end-mem bers of orogenic Au de pos its can be rec og -
nized on the ba sis of the source of met als and flu ids
in volved. In the Otago schist belt in New Zea land, it has
been shown con vinc ingly that met als and flu ids that formed 
orogenic Au veins were de rived by meta mor phic de hy dra -
tion re ac tions across the greenschist-am phi bo lite fa cies
tran si tion at con sid er able depth be neath the min er al ized re -
gion (e.g., Pitcairn et al., 2007). This is the most com mon
ge netic model for orogenic Au de pos its es poused in the re -
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cent lit er a ture (e.g., Goldfarb et al., 2005). In the Klondike
Au dis trict in west ern Yu kon, how ever, Mac Ken zie et al.
(2008) and Mortensen (un pub lished data) have shown that
the met als con tained within orogenic veins in that area are
lo cally de rived from a dis tinc tive pack age of sub ma rine fel -
sic meta vol can ic rocks that con tain small, pre cious-metal–
en riched VMS oc cur rences, and host or im me di ately un -
der lie the vein sys tems. Vein-hosted Au min er al iza tion in
the Wells-Barkerville area closely re sem bles that in the
Klondike Au dis trict, and the in ti mate as so ci a tion be tween
clus ters of Au-bear ing quartz veins and Au-rich hostrocks
in dif fer ent parts of the CGD (Au-bear ing py ritic mantos in
the Wells-Barkerville area and dis sem i nated Au in al tered
metaclastic rocks at Span ish Moun tain) ar gues that the
CGD likely has more in com mon with the Klondike Au dis -
trict than with the Otago schist belt.

Dunne et al. (2001) car ried out a re con nais sance level fluid
in clu sion study of Au-bear ing quartz veins in the Wells-
Barkerville area. An ex ten sive suite of sam ples of vein
quartz for fluid in clu sion anal y sis was col lected from
through out the CGD dur ing the course of the 2008 field -
work pro gram. These sam ples will form the ba sis for a fluid 
chem is try study that is cur rently planned of Au-bear ing
veins in the Barkerville terrane and lower por tions of the
Quesnel terrane by Mortensen and col leagues from the
Uni ver sity of Leeds. In ad di tion, compositional data for
placer- and lode-Au sam ples from through out the CGD that 
were re ported by McTaggart and Knight (1993) are cur -
rently be ing re in ter preted and ad di tional compositional
work on the McTaggart and Knight sam ple suite is un der -
way. This will in clude work on ad di tional lode-Au sam ples
that were col lected dur ing 2008.

There are some out stand ing ques tions re gard ing lode-Au
de pos its and po ten tial in the CGD:

· What are the ab so lute ages of, and re la tion ships be -
tween, Au-bear ing veins and ear lier py rite min er al iza -
tion in the CGD?

· If re lated, are they part of a co eval or tem po rally
transgressive min er al iz ing event across the dis trict now
ex posed at dif fer ent struc tural lev els?

· What are the ages of Au-bear ing veins at the Frasergold
de posit, and are they re lated to older forms of min er al -
iza tion that are ob served else where in the dis trict?

· What are the spe cific struc tural con trols on min er al iza -
tion in each of these ar eas, and is there ev i dence for in -
ter ac tion be tween late D2 thrust ac tiv ity and youn ger
faults that lo cal ized min er al iza tion?

· What is the na ture and source of the met als and min er al -
iz ing flu ids in each camp?

The au thors’ on go ing re search in the CGD is di rected at
these and other key ques tions. It is be lieved that re solv ing
these ques tions will pro vide valu able new in sights into the
na ture and or i gin of Au in the CGD, and will re sult in new

ex plo ra tion cri te ria that can be ap plied to on go ing ex plo ra -
tion ef forts not only within the CGD, but also else where in
BC.
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