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Introduction

The fa mous Cariboo gold rush in east-cen tral Brit ish Co -
lum bia was trig gered by the dis cov ery of rich placer-gold
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 gold (e.g., Levson and
Giles, 1993), which rep re sents roughly half of BC’s to tal
his toric placer-gold pro duc tion. Nu mer ous gold-bear ing
orogenic quartz veins and as so ci ated py ritic mantos were
dis cov ered in me dium-grade meta mor phic rocks of the
Barkerville Terrane in the Wells–Barkerville area (Fig -
ure 1) soon af ter placer min ing be gan, and have since pro -
duced ap prox i mately 1.2 mil lion ounces (38.3 tonnes) of
gold. Al though these lode de pos its were prob a bly the
source of much of the placer gold in the im me di ate area
(e.g., Johnston and Uglow, 1926), the ul ti mate bed rock
source(s) of much of the placer gold else where in this part
of BC has (have) still not been con clu sively iden ti fied.
Other styles of lode gold known to be pres ent in this re gion
in clude vein-hosted and dis sem i nated gold in low-grade
metasedimentary units of the Quesnel Terrane (e.g., Span -
ish Moun tain and Frasergold de pos its) and these oc cur -
rences, to gether with those in the Wells–Barkerville area,
are re ferred to as the ‘Cariboo gold dis trict’ (CGD; Rhys et
al., 2009; Fig ure 1). Far ther to the west, vol ca nic strata and
in tru sive rocks of the Quesnel Terrane (Fig ure 1) host por -
phyry Cu-Au and skarn Au de pos its such as Mount Polley
and QR, re spec tively, and po ten tially other styles of lode-
gold min er al iza tion. Ac tive min eral ex plo ra tion is on go ing
in this area and in sim i lar rocks along strike to the north.
Air borne geo phys i cal sur veys and par al lel silt and lake-
sed i ment geo chem i cal stud ies car ried out as part of the
QUEST Pro ject by Geoscience BC cover much of the CGD

and initial results of the new work have already generated
an increased level of exploration activity in this region.

A study by Rhys et al. (2009) of orogenic gold in the CGD,
which com prises the Wells–Barkerville min ing camp and
vi cin ity in the Barkerville Terrane, and the Span ish Moun -
tain and Frasergold de posit ar eas in the Quesnel Terrane
(Fig ure 1), has pro vided an im proved un der stand ing of the
na ture and age of orogenic gold min er al iza tion through out
much of the CGD and, in par tic u lar, has shed new light on
the struc tural con trols on min er al iza tion in var i ous parts of
the CGD and re la tion ships be tween the var i ous styles of
lode-gold mineralization.

At tempt ing to match the al loy com po si tion of placer-gold
grains de ter mined us ing an elec tron microprobe with com -
po si tions of known lode oc cur rences in the same vi cin ity
(‘geo chem i cal fin ger print ing’) has pre vi ously been used as
an ex plo ra tion tool in many lo cal i ties, in clud ing the
Cariboo dis trict (e.g., McTaggart and Knight, 1993; Knight 
et al., 1999a; Townley et al., 2003; Chap man, 2007). Over
the past sev eral years, a much more com pre hen sive ap -
proach for ex am in ing the re la tion ships be tween placer and
lode gold has been de vel oped, based on ex ten sive work in
the Klondike gold dis trict in west ern Yu kon and in sev eral
other lo cal i ties world wide (e.g., Chap man and Mortensen,
2006; Mortensen et al., 2006). In this study of re la tion ships
be tween placer and lode gold, a num ber of dif fer ent tools
were used to de ter mine not only the ma jor-el e ment but also
the trace-el e ment com po si tions of gold from plac ers and
their po ten tial lode sources us ing both elec tron microprobe
and la ser ab la tion in duc tively cou pled plasma–mass spec -
trom e try (ICP-MS) meth ods. Other anal y ses fo cused on
ex am in ing and char ac ter iz ing the min eral-microinclusion
suites pres ent within placer and lode gold and car ry ing out
quan ti ta tive stud ies of the evo lu tion of the shapes of placer-
gold grains as they are trans ported in an al lu vial-flu vial en -
vi ron ment. Use of this much broader ar ray of tools to re -
solve the prob lem of re la tion ships be tween placer and lode
gold in a par tic u lar re gion has led to the de vel op ment of
con sid er ably more unique fin ger prints for placer gold,
which makes it pos si ble to more closely match placer-gold
grains with very spe cific lode sources. In ad di tion, work
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done on the evo lu tion of the shapes of gold grains dur ing
trans port (Crawford, 2007) shows great prom ise in pro duc -
ing re al is tic and rel a tively pre cise es ti mates of the dis tance
a par tic u lar set of placer-gold grains has trav elled from its
lode source. The re sults of these stud ies have di rect ap pli -
ca bil ity to gold ex plo ra tion pro grams. Spe cific ques tions
that can be ad dressed us ing this ap proach in clude

· How many in di vid ual pop u la tions of gold (pre sumed to
be de rived from dif fer ent lode sources) are pres ent
within a sin gle sam ple of placer gold based on the sam -
ple’s al loy com po si tion and/or shape?

· What is the most prob a ble style of lode-gold min er al iza -
tion from which each pop u la tion was de rived, com pared 
to es tab lished global compositional fin ger prints for
gold from dif fer ent styles of mineralization?

· What dis tance has each compositional pop u la tion trav -
elled on the ba sis of av er age grain shape?

· Based on a sin gle sam ple of placer gold from near the
out let of a drain age ba sin, one can then eval u ate

- what style(s) of lode gold are pres ent within that
drain age ba sin;

- how far down the drain age sys tem each pop u la tion
of gold in the sam ple has trav elled af ter lib er a tion
from its source; and

- whether the al loy com po si tions and shapes of all of
the placer-gold grains can be en tirely ex plained by
der i va tion from known lode sources in the drain age
ba sin or, al ter na tively, whether other lode sources
con trib uted to the placer.

In the lat ter case, it is also pos si ble to spec u late on the style
of min er al iza tion which re mains to be dis cov ered in situ.
How ever, nu mer ous com pli cat ing fac tors must be con sid -
ered in any in ter pre ta tion, in clud ing

· Has the area been gla ci ated or not, and if so, what is the
ex act na ture of the un con sol i dated ma te rial from which
the placer gold was de rived (e.g., flu vial, glaciofluvial
or till) and what was the di rec tion of gla cial transport?

· Are the host sed i ments first-cy cle de pos its or have they
po ten tially been re worked fol low ing drain age re ver sals
or mod i fi ca tions?

De spite these po ten tial com pli ca tions, char ac ter iza tion of
placer gold has been used ef fec tively to guide lode ex plo ra -
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Fig ure 1. Re gional ge ol ogy of the study area in east-cen tral Brit ish Co lum bia, show ing lo ca tions of the Cariboo gold dis trict (dot ted black
line), sig nif i cant known lode-gold and Cu-Au de pos its (mine sym bols), and sig nif i cant placer streams (red lines).



tion in many parts of the world, in clud ing the Klondike dis -
trict in Yu kon (e.g., Knight et al., 1999a, b; Chap man and
Mortensen, 2006; Mortensen et al., 2006), Great Brit ain
and Eu rope (Chap man, 2007; Chap man et. al., 2009), and
the Otago Schist belt in New Zea land (Youngson and Craw,
1995). This type of in for ma tion can be ob tained at an early
stage in a re con nais sance ex plo ra tion pro gram, at a rel a -
tively low cost.

Research Goals

The cur rent pro ject in volves a one-year re con nais sance
study of placer- and lode-gold com po si tions from a large
area in east-cen tral BC, in clud ing both the CGD and a large
re gion to the west and north west (Fig ure 1). This study
builds di rectly on ear lier work in the area by McTaggart and 
Knight (1993; dis cussed be low). A to tal of ap prox i mately
1600 placer-gold grains were col lected from 34 sep a rate lo -
cal i ties dur ing 2009; to gether with a large num ber of ad di -
tional placer- and lode-gold sam ples from other sources,
these sam ples will be used to con strain re la tion ships be -
tween placer and lode gold in the study area. The main
goals of the pro ject are to de velop more unique micro geo -
chemical ‘fin ger prints’ for each of the known lode-gold oc -
cur rences in the re gion based on ma jor- and trace-el e ment
geo chem is try and min eral-microinclusion suites, as well as 
to eval u ate the dis tri bu tion and likely source(s) of gold with 
sim i lar sig na tures in as many placer de pos its in the re gion
as pos si ble. It is ex pected that the work will val i date this ap -
proach to the study of re la tion ships be tween placer and lode 
gold in east-cen tral BC and pro vide a pre lim i nary as sess -
ment of the na ture of, and po ten tial for, un dis cov ered lode
sources within the study area. These out comes will have di -
rect im pli ca tions for on go ing min eral ex plo ra tion in this
part of BC. Re sults of this study could later be ap plied on a
re gional ba sis to help with re con nais sance of the less well-
ex plored area to the north west, which was re cently in ves ti -
gated by air borne geo phys i cal and geo chem i cal sur veys as
part of Geoscience BC’s QUEST and QUEST-West pro -
jects. Placer-gold de pos its are known to be widely dis trib -
uted through out this large re gion; how ever, few if any sig -
nif i cant gold (or gold-bear ing) lode sources have been
iden ti fied thus far. A de tailed study of the placer gold in var -
i ous de pos its could provide valuable insights into what
style(s) of lode source contributed to each placer deposit,
and some indication of their location.

Regional Geological Setting

The study area is un der lain by parts of five main ter ranes
(Fig ure 1). Bed rock in most of the north ern and east ern
parts of the area com prises meta mor phic rocks of the
Barkerville Terrane and the struc tur ally over ly ing Cariboo
Terrane. Both the Barkerville and Cariboo ter ranes in the
north ern part of the area have been overthrust by mainly
mafic vol ca nic rocks of the Slide Moun tain Terrane. The

south west ern mar gin of the Barkerville Terrane is struc tur -
ally over lain by Mid dle and Late Tri as sic vol ca nic and
sed i men tary rocks of the Quesnellia Terrane (Fig ure 1).
Still far ther to the south west are mafic vol ca nic rocks and
as so ci ated pe lagic sed i men tary units of the Cache Creek
Terrane. A va ri ety of in ter me di ate to fel sic in tru sions of
Me so zoic to Early Ter tiary-age plutons oc cur through out
the area. Parts of the study area are over lain by Ter tiary and
younger sedimentary and volcanic cover (Figure 1).

Placer-gold de pos its in the study area have been de scribed
by Levson and Giles (1993). East-cen tral BC was strongly
gla ci ated dur ing the Pleis to cene and surficial de pos its in -
clude a wide range of gla cial ma te ri als, and al lu vial-flu vial
de pos its from both pre- and postglacial streams. The placer
ge ol ogy in some por tions of the study area is fur ther com -
pli cated by the fact that sev eral dif fer ent drain age sys tems
are su per im posed on one an other and the ex act po si tion of
the older drain age sys tems is not well un der stood. Placer
gold in por tions of the study area oc curs as placer de pos its
de rived di rectly from rel a tively lo cal lode sources, but also
as de pos its that have been re worked from older stream de -
pos its (in some cases still pre served in raised chan nels, as in 
the Span ish Moun tain area; Fig ure 1), as de pos its dis persed 
within gla cial de pos its, and in postglacial streams that may
in part be re work ing gold from gla cially dis persed older
placer de pos its (e.g., the Hixon area; Fig ure 1; Levson and
Giles, 1993). In ter pre ta tion of re la tion ships be tween placer 
and lode gold in the study area is there fore not straight for -
ward. Placer gold in ma jor drainages is likely to have a
more com plex or i gin than that of placer gold near the head -
wa ters of streams, where there is a greater likelihood that
the gold is a primary deposit eroded directly from a local
lode source.

Lode- and Placer-Gold Deposits in
East-Central BC

The study area cov ers a va ri ety of known lode-gold oc cur -
rences, in clud ing both orogenic gold-vein sys tems in the
CGD (com pris ing the Wells–Barkerville min ing camp, to -
gether with the Span ish Moun tain and Frasergold de pos its,
and sev eral other ar eas of gold pros pects along and ad ja -
cent to placer-gold–bear ing creeks in this area), and por -
phyry Cu-Au de pos its, such as Mount Polley, and other
intrusion-re lated de pos its, such as the QR skarn Au de posit
(Fig ure 1). Sev eral dis tinct, but prob a bly re lated, styles of
orogenic gold min er al iza tion have been rec og nized in the
CGD (Rhys et al., 2009). Gold-bear ing extensional quartz
(±car bon ate) veins, in some cases as so ci ated with dextral
shear zones, hosted by low- to me dium-grade phyllite and
schist are the most typ i cal style of lode gold within the
Barkerville Terrane. This style of min er al iza tion oc curs in
many lo cal i ties within the im me di ate Wells–Barkerville
area as well as the Yanks Peak area north of Cariboo Lake
(Fig ure 1), and was the main type of ore mined at the Mos -
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quito Creek, Is land Moun tain and Cariboo Gold Quartz
mines in the Wells area. Gold-bear ing py ritic re place ment
(‘manto-style’) min er al iza tion also oc curs in the Wells
area, where it ac counted for roughly one third of the lode
pro duc tion. The other two main cen tres of orogenic gold
min er al iza tion in the CGD com prise quartz (±car bon ate)
veins and vein brec cias hosted by Mid dle to Late Tri as sic,
low-grade, phyllitic metasedimentary rocks that make up
the struc tur ally lower por tion of the Quesnellia Terrane,
which has been thrust north east ward over the Barkerville
Terrane. This style of min er al iza tion is cur rently be ing ex -
plored in the Span ish Moun tain de posit south east of Likely
and in the Frasergold de posit, which is ap prox i mately
50 km east of Horse fly (Fig ure 1). Some gold at the Span ish
Moun tain de posit also oc curs with py rite dis sem i nated
within the host phyllite. Pub lished BC MINFILE de scrip -
tions of small lode-gold oc cur rences north east of Hixon, in
the north west ern corner of the study area (Figure 1),
indicate that the mineralization may be similar to that at
Spanish Mountain.

His toric and cur rent placer-gold work ings are pres ent
through out much of the west ern part of the study area, and
the main cur rently held placer prop er ties are shown on Fig -
ure 1. The fact that placer de pos its are pres ent in the im me -
di ate vi cin ity of all of the main known lode-gold sources in
the re gion means this area is ideal for eval u at ing the re la -
tion ships be tween placer gold and the var i ous styles of lode
gold, and for de vel op ing well-char ac ter ized mi crochem i -
cal sig na tures for each type of lode deposit.

Previous Gold Compositional Studies in
East-Central BC

A compositional study of placer- and some lode-gold de -
pos its and oc cur rences in the Cariboo area of east-cen tral
BC was car ried out by McTaggart and Knight (1993),
mainly with fund ing from the BC Geo log i cal Sur vey. They
an a lyzed gold from a to tal of 47 placer-gold sam ples from
through out the re gion, as well as 18 lode-gold sam ples (a
to tal of some 3700 in di vid ual anal y ses). Most of the placer
sam ples had been do nated from ac tive placer op er a tions set
on ma jor placer streams, al though a small pro por tion of
sam ples had been col lected in the mid dle or up per reaches
of streams. They also did a lim ited amount of scan ning elec -
tron mi cro scope (SEM) work to char ac ter ize fea tures such
as the pres ence and na ture of high-fine ness rims on placer
grains (fine ness = (Au/[Au + Ag] * 1000)), but the study
was based mainly on ma jor- and mi nor-el e ment con cen tra -
tions de ter mined us ing an elec tron microprobe. Al though a
very large amount of an a lyt i cal data was gen er ated by the
study, no de tailed anal y sis or in ter pre ta tion of the data was
ever com pleted and pre lim i nary con clu sions were not suf fi -
ciently detailed to provide specific constraints for future
exploration in the region.

McTaggart and Knight (1993) rec og nized sev eral dis tinct
compositional pop u la tions for placer and lode gold in the
re gion, based mainly on cal cu lated fine ness and, to a lesser
ex tent, on mea sured Hg con tent of the Au. Their main con -
clu sions about these compositional pop u la tions were

· rel a tively high-fine ness (900–950) gold was char ac ter -
is tic of quartz veins in the Wells–Barkerville min ing
camp and of most of the plac ers in that area, and far ther
to the west;

· gold in py ritic re place ment-style de pos its in the Wells–
Barkerville min ing camp has con sid er ably lower fine -
ness (850–875), is typ i cally much finer-grained than
gold in quartz veins in the same area and has been only
rarely seen in placer de pos its;

· gold from the Proserpine and Warspite quartz-vein oc -
cur rences south east of Barkerville has a some what dif -
fer ent com po si tion, with sam ples from these lodes
yield ing mea sured fine ness val ues of 830–890, which
in di cates that their com po si tion more closely re sem bles
that of the re place ment-style min er al iza tion in the main
Wells–Barkerville min ing camp; and

· lode gold from quartz veins in the Span ish Moun tain de -
posit area and placer gold in streams in the Likely area
nearby have dis tinctly lower fine ness val ues (750–810)
than the lode de pos its and as so ci ated plac ers far ther east 
in the Barkerville Terrane.

2009 Placer Sampling

A to tal of 34 new placer-gold sam ples were col lected dur -
ing the 2009 field sea son, us ing gold pans and a por ta ble
test sluice. Sam pling in 2009 was ham pered by rel a tively
high-wa ter con di tions dur ing the fieldwork (Fig ures 2a, b).
Placer sam pling in east-cen tral BC is also made dif fi cult by
the pre pon der ance of low-gra di ent streams, deep over bur -
den and cur rent pau city of ac tive placer op er a tions al low -
ing ready ac cess to gold-bear ing gravel de pos its. De spite
these ob sta cles, an ex cel lent suite of placer-gold sam ples
was ob tained from sites through out the CGD and other
scat tered localities farther to the west and northwest.

Preliminary Results

Sam ples ob tained dur ing the 2009 field sea son are cur -
rently be ing pre pared for anal y sis. How ever, anal y sis of
bulk lode-gold sam ples from the CGD, which were col -
lected dur ing field stud ies of orogenic gold in the area
(Rhys et al., 2009), and gold grains in pol ished thin sec tions 
(K. Ross, un pub lished petrographic stud ies, 2008) has been 
com pleted. In ad di tion, the en tire dataset gen er ated by the
McTaggart and Knight (1993) study has been dig i tized and
this data is cur rently be ing re-eval u ated and re-in ter preted
in light of re cent re-in ter pre ta tions (Rhys et al., 2009) of the 
na ture and dis tri bu tion of orogenic gold in the CGD. The
en tire suite of gold sam ples pre vi ously stud ied by
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McTaggart and Knight (1993) has been re-ex am ined us ing
SEM and en ergy dispersive spec tros copy (EDS) meth ods
to iden tify and quan tify the mineral-microinclusion suites
present in each sample.

Fig ures 3a and b show lode- and placer-gold compositional
data from the Wells–Barkerville area of the CGD. Cu mu la -
tive per cen tile plots are used to por tray the compositional
range(s) of the var i ous sam ples, in stead of the sim ple his to -
grams used by McTaggart and Knight (1993). This method

al lows straight for ward in ter ro ga tion of data from in di vid -
ual sam ples; for ex am ple, the data for the Burns Moun tain
lode sam ple in Fig ure 3a shows three dis tinct compos -
itional pop u la tions cor re spond ing to ‘steps’ in the cu mu la -
tive per cen tile plot for Ag from this sam ple at 10, 12 and
15–17% Ag. These rel a tively sub tle vari a tions in com po si -
tion are nearly im pos si ble to rec og nize us ing sim ple his to -
gram rep re sen ta tions of the data. In ad di tion, when us ing
cu mu la tive per cen tile plots data from a large num ber of
sam ples can be plot ted on the same di a gram (e.g., Fig -
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Fig ure 2. Col lect ing placer-gold sam ples in east-cen tral Brit ish Co lum bia, us ing A) pan ning meth ods and B) a por ta ble test sluice and hand
pump.

Fig ure 3. Com po si tions of A) lode gold and B) placer gold from the Wells–Barkerville area of the Cariboo gold dis trict, in east-cen tral Brit ish
Co lum bia, ex pressed as cu mu la tive per cen tile plots of Ag con tents. Spe cific lode oc cur rences are veins that were sam pled by McTaggart
and Knight (1993).



ure 3b), which al lows direct comparison of the compos -
itional signatures from various sources.

Pre lim i nary re sults and sam pling strat e gies for spe cific
parts of the study area are dis cussed in de tail below.

Wells–Barkerville Area

Fig ure 4 pres ents the sim pli fied ge ol ogy of the Wells–
Barkerville area, show ing the lo ca tions of the main mines
and other sig nif i cant lode-gold oc cur rences. Also shown
are the lo ca tions of placer- and lode-gold sam ples from the
McTaggart and Knight (1993) study, as well as new placer-
and lode-gold sam ples col lected dur ing this study. The data
for lode gold from var i ous oc cur rences in the Wells–
Barkerville min ing camp in Fig ure 3a clearly shows sig nif i -
cant and rec og niz able dif fer ences be tween the com po si -
tions of gold from var i ous lode sources in this area. By
com par ing the com po si tions of placer gold in streams in the 
vi cin ity of these lode sources, one can im me di ately be gin to 
eval u ate the con tri bu tion of gold from the dif fer ent lode
sources into in di vid ual placer de pos its. Cur rent work fo -
cuses on as sess ing the compositional data from lodes and

plac ers in terms of past drain age pat terns in the area, and
spe cif i cally at tempt ing to de ter mine whether all of the gold
in each placer sam ple could have been de rived en tirely
from known lode oc cur rences within that drain age sys tem
or whether there are other, still un dis cov ered lode sources
to be found. The McTaggart and Knight (1993) dataset is
too lim ited for most of the drainages to be able to make def i -
nite con clu sions about this; be cause most of these sam ples
came from ac tive placer op er a tions in main-trunk streams,
they are likely to show mixed compositional sig na tures re -
sult ing from the pres ence of gold from more than one lode
source. Placer sam pling dur ing 2009 fo cused on sam ples
from nearer to the heads of streams, where gold is likely to
be derived from a single lode occurrence or group of related 
occurrences.

An ex am ple of how the placer and lode compositional data
can be used to con strain the source(s) of gold in a spe cific
placer de posit is shown in Fig ure 5, which com pares the
compositional range of a sam ple of placer gold from the
mid dle reaches of Cunningham Creek (in the south east ern
part of the area shown in Fig ure 4) with that of gold from the 
Hiber nia lode oc cur rence ap prox i mately 5 km up stream
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Fig ure 4. Sim pli fied ge ol ogy of the Wells–Barkerville and Cunningham Creek ar eas, east-cen tral Brit ish Co lum bia, show ing pre vi ous
(McTaggart and Knight, 1993) and new (this study) lode- and placer-gold sam pling lo cal i ties. Past-pro duc ing gold mines and sig nif i cant
lode oc cur rences in clude Mos quito Creek mine (MC), Is land Moun tain mine (IM), Cariboo gold quartz mine (CGQ), Bo nanza Ledge de posit 
(BL) and Cariboo Hud son mine (CH).



from the placer lo cal ity. Gold in the Hiber nia lode
shows a nar row range of com po si tions (pos si bly
two sep a rate pop u la tions) be tween 12 and 20% Ag.
Al though a sub stan tial por tion of the gold in the
Cunningham Creek placer sam ple gives com po si -
tions that are sim i lar to gold from the Hiber nia lode,
more than half of the placer sam ple com prises gold
with Ag con tents that dif fer sig nif i cantly from the
Hiber nia lode. This in di cates ei ther that there is
greater compositional di ver sity in the Hiber nia and
re lated vein sys tems than is in di cated by this sin gle
sam ple or that other un dis cov ered lode sources
contributed gold to the placer deposit.

Likely–Cariboo Lake Area

Fig ure 6 pres ents the sim pli fied ge ol ogy map of the
Likely–Cariboo Lake area, show ing the lo ca tions of
the Span ish Moun tain de posit and the Mi das adit in
the Yanks Peak area north of Cariboo Lake (lode
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Fig ure 5. Com par i son of com po si tions of gold from the Hiber nia lode on
up per Cunningham Creek (this study) with a placer-gold sam ple from the
mid dle reaches of Cunningham Creek (data from McTaggart and Knight,
1993), east-cen tral Brit ish Co lum bia.

Fig ure 6. Sim pli fied ge ol ogy of the Likely–Cariboo Lake area, east-cen tral Brit ish Co lum bia, show ing
pre vi ous (McTaggart and Knight, 1993) and new (this study) placer- and lode-gold oc cur rences.



sam ples), as well as pre vi ous and new placer sam pling
localities.

The compositional data for lode oc cur rences (Fig ure 7)
dem on strates the very lim ited range of com po si tions (13–
14% Ag) from the Mi das vein oc cur rence in the Barkerville
Terrane, as com pared to that of veins in the Span ish Moun -
tain de posit (18–27% Ag). Most of the placer-gold grains
an a lyzed in the two Span ish Creek placer sam ples (data
from McTaggart and Knight, 1993) yielded ex pected com -
po si tions, con sis tent with hav ing been de rived from Span -
ish Moun tain veins; how ever, ap prox i mately 30% of the
grains yielded much lower Ag con tents, which sug gests
that they are more sim i lar in com po si tion to lode gold from
the Cow Moun tain area (in clud ing the Cariboo Gold Quartz 
mine; Fig ure 3a). It ap pears likely that a com po nent of
Barkerville Terrane gold, more spe cif i cally a Cow
Mountain-Cariboo Gold Quartz–type com -
po nent, has been in cor po rated into the Span -
ish Creek placer, per haps via an earlier west- 
or southwest-directed drainage system.

Frasergold Area

A sig nif i cant lode-gold re source has been
es tab lished at the Frasergold de posit, ap -
prox i mately 52 km east of Horse fly. The ge -
ol ogy of this area is shown in Figure 8.

Gold-bear ing veins at the Frasergold de posit 
are hosted within the same pack age of
Quesnellia Terrane, Mid dle to Late Tri as sic,
phyllitic sed i men tary rocks as that which
hosts the Span ish Moun tain de posit; how -
ever, veins at Frasergold are the prod uct of
an ear lier vein ing event than that at Span ish
Moun tain (Rhys et al., 2009). The com po si -
tion of lode gold at Frasergold is also dis -
tinctly dif fer ent from that at Span ish Moun -
tain, al though this is based on a lim ited
num ber of anal y ses (Fig ure 7). Gold grains
at Frasergold have Ag con tents of 26–34%,
whereas those from sev eral dif fer ent veins at 
Span ish Moun tain range from 18–27% Ag.
This sug gests that it may be pos si ble to dis -
crim i nate be tween early Frasergold-type
vein sys tems and later Span ish Moun tain-
type veins on the basis of the alloy com po si -
tion.

There are no cur rently ac tive placer leases
any where in the area shown in Fig ure 8;
how ever, an ec dotal in for ma tion in di cates
that some placer de pos its are known in the
area (the Frasergold de posit was dis cov ered
by trac ing placer gold up the MacKay
River). Of the three placer-gold sam ples col -

lected from the Frasergold area (Fig ure 8), two come from
small trib u tar ies drain ing into the MacKay River from the
slope on which the Frasergold de posit was lo cated and the
third is from the MacKay River it self, at a point ap prox i -
mately 8 km down stream from the de posit. These three
sam ples should pro vide an ex cel lent rep re sen ta tion of the
range of gold com po si tions in the Frasergold de posit and
as so ci ated oc cur rences in the area. Rhys et al. (2009)
pointed out that two other min eral oc cur rences in the area
(Kusk and Tep 1 [or Forks], MINFILE 093A  061 and
093A  092, re spec tively; MINFILE, 2009; Fig ure 8)
closely re sem ble the Frasergold de posit in terms of
hostrocks, as well as style of min er al iza tion and al ter ation.
This cor re la tion could be fur ther tested by com par ing the
com po si tion of gold ob tained from veins, lo cal plac ers or
heavy-min eral sam ples in these two occurrences with that
of the gold at the Frasergold deposit.
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Fig ure 7. Compositional ranges from gold in veins at the Span ish Moun tain de posit,
the Mi das adit (Yanks Peak area north of Cariboo Lake) and the Frasergold de posit,
east-cen tral Brit ish Co lum bia, and two sep a rate placer sam ples from the Span ish
Creek placer im me di ately down stream from the Span ish Moun tain de posit (data from 
McTaggart and Knight, 1993).



Hixon Area

Placer de pos its have been mined on Hixon Creek and its
trib u tar ies in the ex treme north west cor ner of the study area 
(Fig ure 1) for many years. The ge ol ogy of the Hixon area is
shown in Fig ure 9, to gether with the lo ca tions of placer-
and lode-gold oc cur rences, cur rently valid placer leases in
the area, and the lo ca tions of a placer sam ple pre vi ously
col lected by McTaggart and Knight (1993) and one col -
lected during this study.

The na ture of the lode source(s) from which gold in the
Hixon Creek placer de pos its was de rived has not been re -
solved. Sev eral lode oc cur rences im me di ately up stream
from the Hixon Creek placer are hosted within the same
Mid dle to Late Tri as sic black phyllite pack age that hosts
the Span ish Moun tain and Frasergold de pos its to the south -
east, or in green stones that are in ter preted to be part of the

Tri as sic vol ca nic pack age of Quesnellia. This in cludes the
Quesnel Quartz oc cur rence (MINFILE 093G  015), which
pro duced a small amount of gold in the 1930s, and the Cay -
enne oc cur rence (MINFILE 093G  014). Both of these oc -
cur rences com prise quartz-vein sys tems in fo li ated schist
and greenstone of the Quesnellia Terrane (Allan, 1984;
MINFILE, 2009). The Pi o neer oc cur rence (MINFILE
093G  013), sit u ated on an up stream trib u tary into Hixon
Creek (Fig ure 9), com prises quartz veins within Tri as sic
black phyllite of Quesnellia. Al though it was mined on a
very small scale for Pb, Zn and Ag in the 1920s, the veins
are also anom a lous for gold, which in di cates they re sem ble
those at Span ish Moun tain. An al ter na tive in ter pre ta tion of
the or i gin of the placer gold on Hixon Creek might be that it
is de rived from pres ently un rec og nized epi ther mal-vein
oc cur rences in the area. This is a pos si bil ity be cause the rel -
a tively high Ag con tents of most of the gold an a lyzed from
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Fig ure 8. Sim pli fied ge ol ogy of the Quesnel Lake–Crooked Lake area, east-cen tral Brit ish Co lum bia, show ing
the lo ca tion of the Frasergold de posit and two geo log i cally sim i lar oc cur rences (Kusk and Tep 1), and placer-gold
sam ples col lected dur ing 2009.



Hixon Creek and the range of Ag con tents (Fig ure 10) over -
all can be sug ges tive of an epi ther mal en vi ron ment (Chap -
man and Mortensen, 2006). How ever, the close as so ci a tion
of the Hixon Creek plac ers with Span ish Moun tain (or
Frasergold)–type gold-bear ing veins within phyllite of
Quesnellia strongly sug gests that min er al iza tion anal o gous 
to that at Span ish Moun tain or Frasergold is pres ent in the
area. The forth com ing ex am i na tion of the in clu sion as sem -
blages pres ent in gold from Hixon Creek may as sist in de -
ter min ing the or i gin of the gold. No in clu sions that would
be di ag nos tic of a par tic u lar style of min er al iza tion were
iden ti fied in the sam ple of fine gold that was col lected by
McTaggart and Knight (1993). Placer gold is also pres ent
on Naver Creek ap prox i mately 15 km south east of Hixon
Creek, in an area also un der lain by black phyllite of
Quesnellia (Fig ure 9). No lode-gold oc cur rences are pres -
ently known in that area; how ever, the in fer ence that gold in 
the Hixon Creek area is likely de rived from Span ish Moun -
tain- or Frasergold-type–lode oc cur rences sug gests that ex -
plo ra tion for sim i lar min er al iza tion in the Naver Creek area 
is warranted.

Mineral Microinclusions in Gold

Pre lim i nary re sults of SEM and EDS ex am i na tion of the
min eral microinclusions pres ent in the placer- and lode-

gold sam ples from the McTaggart and Knight (1993) sam -
ple suite show that, al though in clu sions are rel a tively rare
in many of the grains (es pe cially the finer placer grains),
there is a gen eral cor re la tion be tween the in clu sion suites
pres ent in the placer gold and the spe cific min er al ogy of the
lode sources from which the gold is thought to have been
de rived (e.g., ar gen tite, sulpharsenide min er als and py rite
in lodes and plac ers in the Span ish Moun tain area, and a
strong bis muth sig na ture—in clud ing Bi sul phide,
sulpharsenide and car bon ate min er als—in lodes and plac -
ers in the im me di ate vi cin ity of Wells). The re sults of de -
tailed petrographic work on lode-gold oc cur rences
through out the CGD, now un der way as part of the Rhys et
al. (2009) study of orogenic gold in the CGD, will as sist in
pro vid ing a more complete evaluation of the micro -
inclusion suite.

Discussion

Pre lim i nary re sults of this study sug gest that dis tinct sig na -
tures can be es tab lished for var i ous styles of lode gold in the 
study area based on gold-al loy com po si tion and, to some
ex tent, on the min eral-microinclusion suite pres ent. Sig nif -
i cant compositional vari a tions ex ist, even within in di vid ual 
min ing camps (e.g., the Wells–Barkerville min ing camp;
Fig ure 3a), and these dif fer ences may make it pos si ble to
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Fig ure 9. Sim pli fied ge ol ogy of the Hixon area, east-cen tral Brit ish Co lum bia; cur rently valid placer leases are shown as red
boxes.



con strain the spe cific vein oc cur rences from which in di vid -
ual placer de pos its were de rived. How ever, this out come
will re quire that con sid er ably more de tailed sam pling be
un der taken, es pe cially fo cus ing on placer oc cur rences in
the up per reaches of gold-bear ing streams. In ad di tion, gold 
sam ples must be ob tained from more of the lode oc cur -
rences in the re gion to fur ther de velop the compositional
‘fin ger print’ of specific mineral occurrences.

Compositional in for ma tion for gold from the Mount Polley
por phyry Cu-Au de posit or the QR skarn Au de posit (Fig -
ure 1) is not yet avail able. A sig nif i cant amount of Cu is
likely to be pres ent in Au from the Mount Polley de posit
and, if so, this may serve to dis crim i nate be tween Au from
por phyry sys tems and that from orogenic vein sys tems in
the area, which con tain no mea sur able Cu. Work by Stan ley 
(1993) on Cu:Au ra tios in many of the alkalic por phyry Cu-
Au de pos its in the Ca na dian Cor dil lera sug gested that two

sep a rate min er al iz ing pro cesses com monly oc -
curred in many of these sys tems, one char ac ter -
ized by a mod er ate Cu:Au ra tio and one by a low
Cu:Au ra tio. Gold de pos its formed dur ing these
pro cesses are also ex pected to show sig nif i cant
compositional dif fer ences. The na ture of, and re -
la tion ships be tween, these two min er al iz ing pro -
cesses is not clear. The rel a tively Au-rich phase
has in many in stances been in ter preted to have
formed af ter the more Cu-rich phase, pos si bly re -
lated to a late, lower tem per a ture hy dro ther mal
event or to lo cal post-min eral remobilization
(e.g., Stan ley, 1993; Sillitoe, 1993). In any case,
two quite dif fer ent com po si tions of gold may be
pres ent within the Mount Polley and sim i lar de -
pos its. Gold in the Mount Polley and sim i lar de -
pos its is likely to be very fine grained and may
tend not to be con cen trated in ad ja cent placer de -
pos its; in stead, gold plac ers such as are found in
the vi cin ity of Mount Polley may be related to
a s s o c i a t e d  b u t  m o r e  d i s t a l  s t y l e s  o f
mineralization, which contain coarser grained
gold.

The Mount Polley de posit oc curs in an area of rel -
a tively sub dued to pog ra phy with mainly low-
gra di ent drainages. For this rea son, placer de pos -
its that might be re lated to Mount Polley, if pres -
ent, are ex tremely dif fi cult to sam ple us ing hand
meth ods, and new placer sam ples from this area
could not be ob tained. One sam ple pre vi ously an -
a lyzed by McTaggart and Knight (1993) from
near the mouth of Morehead Creek (Fig ure 6)
could po ten tially con tain gold de rived from the
Mount Polley area, al though Mount Polley lies
ap prox i mately 16 km to the south east of the sam -
ple lo cal ity. In ad di tion, the placer sam ple was
col lected near the mouth of Morehead Creek, and 

may sim ply be gold that was re worked from raised benches

along the Quesnel River. Compositional data for the

Morehead Creek sam ple (not shown) closely re sem bles

that of placer gold in the Wells–Barkerville min ing camp,

sug gest ing that it was likely de rived from lodes in the

Barkerville Terrane to the east rather than from oc cur rences 

in the Mount Polley area. How ever, there are cur rent placer

leases far ther up Morehead Creek that may con tain gold

from the Mount Polley area. Gold grains that have been

iden ti fied in suites of pol ished thin sec tions from pre vi ous

stud ies of Mount Polley min er al iza tion by per son nel from

the Min eral De posit Re search Unit at the Uni ver sity of

Brit ish Co lum bia will be an a lyzed to es tab lish the

compositional sig na ture of this min er al iza tion; in ad di tion,

gold will be sep a rated from sam ples of gold-bear ing ore

from the QR skarn Au deposit to determine the signature of

this style of mineralization.
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Fig ure 10. Com par i son of com po si tions of lode gold from the Span ish Moun tain
and Frasergold de pos its with placer gold from Hixon Creek, east-cen tral Brit ish
Co lum bia.



Planned Outcomes for the Project

The three main prod ucts ex pected from the study are

· a com plete char ac ter iza tion of the al loy com po si tion
and microinclusion suite for each type of lode gold ex -
am ined, which will pro vide a tem plate to iden tify the
source(s) of var i ous placer-gold pop u la tions for use in
fu ture stud ies of the re gion;

· an in ter pre ta tion of the most prob a ble source of gold in
each placer sam ple, to gether with doc u men ta tion of the
compositional data it self (in dig i tal form) for ar chiv ing;
and

· a dis cus sion of the im pli ca tions of the new data for fu -
ture lode ex plo ra tion in the study area and else where in
the QUEST Pro ject area.

Acknowledgments

The au thors thank K. Hickey for a crit i cal re view of an early 
draft of the pa per.

References

Allan, J.R. (1984): 1983 Sum mary re port: Hixon Creek gold pro -
ject; BC Min is try of En ergy, Mines and Pe tro leum Re -
sources, As sess ment Re port 12 129, 35 p.

Chap man, R.J. (2007): An over view of gold min er al iza tion in the
Caledonides of Great Brit ain and Ire land: in sights from
placer gold geo chem is try (ab stract); Pro ceed ings of the 9th

Bi en nial SGA Meet ing, C.J. An drew (ed.), So ci ety for Ge ol -
ogy Ap plied to Min eral De pos its, Dub lin, p. 943–946.

Chap man, R.J. and Mortensen, J.K. (2006): Ap pli ca tion of
microchemical char ac ter iza tion of placer gold grains to ex -
plo ra tion for epi ther mal gold min er al iza tion in re gions of
poor ex po sure; Jour nal of Geo chem i cal Ex plo ra tion, v. 91,
p. 1–26.

Chap man, R.J., Leake, R.C., Bond, D.P.G., Stedra, V. and
Fairgrieve, B. (2009): Chem i cal and min er al og i cal sig na -
tures of gold formed in ox i diz ing chlo ride hy dro ther mal sys -
tems and their sig nif i cance within pop u la tions of placer gold 
grains col lected dur ing re con nais sance; Eco nomic Ge ol ogy, 
v. 104, no. 4, p. 563–585.

Crawford, E. (2007): Klondike placer gold—new tools for ex am -
in ing mor phol ogy, com po si tion and crystallinity; M.Sc. the -
sis, Uni ver sity of Brit ish Co lum bia, 100 p.

Johnston, W.A. and Uglow, W.L. (1926): Placer and vein de pos its
of Barkerville, Cariboo Dis trict, Brit ish Co lum bia; Geo log i -
cal Sur vey of Can ada, Mem oir 149, 246 p.

Knight, J.B., Mortensen, J.K. and Morison, S.R. (1999a): Lode
and placer gold com po si tion in the Klondike Dis trict, Yu kon

Ter ri tory, Can ada: im pli ca tions for the na ture and gen e sis of
Klondike placer and lode gold de pos its; Eco nomic Ge ol ogy, 
v. 94, p. 649–664.

Knight, J.B., Mortensen, J.K. and Morison, S.R. (1999b): The re -
la tion ship be tween placer gold par ti cle shape, rim ming and
dis tance of flu vial trans port as ex em pli fied by gold from the
Klondike, Yu kon Ter ri tory, Can ada; Eco nomic Ge ol ogy,
v. 94, p. 635–648.

Levson, V.M. and Giles, T.R. (1993): Ge ol ogy of Ter tiary and
Qua ter nary gold-bear ing plac ers in the Cariboo re gion, Brit -
ish Co lum bia (93A, B, G, H); BC Min is try of En ergy, Mines
and Pe tro leum Re sources, Bul le tin 89, 202 p.

McTaggart, K.C. and Knight, J. (1993): Geo chem is try of lode and
placer gold in the Cariboo Dis trict, BC; BC Min is try of En -
ergy, Mines and Pe tro leum Re sources, Open File 1993-30,
25 p.

MINFILE (2009): MINFILE BC min eral de pos its da ta base; BC
Min is try of En ergy, Mines and Pe tro leum Re sources, URL
<http://minfile.ca/> [No vem ber 2009].

Mortensen, J.K., Chap man, R., LeBarge, W. and Crawford, E.
(2006): Compositional stud ies of placer and lode gold from
west ern Yu kon: im pli ca tions for lode sources; in Yu kon Ex -
plo ra tion and Ge ol ogy 2005, D.S. Emond, G.D. Bradshaw,
L.L. Lewis and L.H. Weston (ed.), Yu kon Geo log i cal Sur -
vey, p. 247–255.

Rhys, D.A., Mortensen, J.K. and Ross, K. (2009): In ves ti ga tions
of orogenic gold de pos its in the Cariboo gold dis trict, east-
cen tral Brit ish Co lum bia (parts of NTS 093A, H): prog ress
re port; in Geoscience BC Sum mary of Ac tiv i ties 2008,
Geoscience BC, Re port 2009-1, p. 49–74.

Sillitoe, R.H. (1993): Gold-rich por phyry cop per de pos its: geo log -
i cal model and ex plo ra tion im pli ca tions; in Min eral De posit
Mod el ling, R.V. Kirkham, W.D. Sinclair, R.I. Thorpe and
J.M. Duke (ed.), Geo log i cal As so ci a tion of Can ada, Spe cial
Pa per 40, p. 465–478.

Stan ley, C.R. (1993): A ther mo dy namic geo chem i cal model for
the coprecipitation of gold and chal co py rite in alkalic
copper-gold de pos its; Min eral De posit Re search Unit An -
nual Tech ni cal Re port, De part ment of Geo log i cal Sci ences,
Uni ver sity of British Columbia.

Townley, B.K., Herail, G., Maksaev, V., Palacios, C., de Parseval,
P., Sepuldeva, F., Orellana, R., Rivas, P. and Ulloa, C.
(2003): Gold grain mor phol ogy and com po si tion as an ex -
plo ra tion tool: ap pli ca tion to gold ex plo ra tion in cov ered ar -
eas; Geo chem is try: Ex plo ra tion, En vi ron ment, Anal y sis,
v. 3, p. 29–38.

Youngson, J.H. and Craw, D. (1995): Evo lu tion of placer gold de -
pos its dur ing re gional up lift, cen tral Otago, New Zea land;
Eco nomic Ge ol ogy, v. 90, p. 731–745.

76 Geoscience BC Sum mary of Ac tiv i ties 2009

http://minfile.ca/

