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INTRODUCTION

Gla cial sed i ment and pla teau ba salt cov er ing much of
the Brit ish Co lum bia in te rior have lim ited ex plo ra tion for
new min eral de pos its. How ever, a fol low-up of BC Re -
gional Geo chem i cal Sur vey (RGS) drain age sed i ment
anom a lies in ar eas of higher re lief, where bed rock is better
ex posed, has re sulted in the re cent dis cov ery of new min -
eral pros pects, such as Au-min er al ized quartz veins hosted
by Spences Bridge Group rocks be tween Lillooet and Lyt -
ton (Schroeter et al., 2006). Geo chem i cal sam pling in 2006
by the BC Geo log i cal Sur vey (BCGS) north of Lillooet be -
tween Lee Creek and Ward Creek found Au and base-metal
anom a lies in sed i ment from streams that were drain ing in -
tensely faulted vol ca nic and sed i men tary rocks (Lett,
2006). Sources of Au anom a lies in sed i ment were in ter -
preted as pre vi ously known bed rock Au oc cur rences along
Wat son Bar Creek and un iden ti fied min er al iza tion in Jack -
ass Moun tain Group rocks to the west of the area sur veyed.
Spences Bridge and Jack ass Moun tain Group rocks are
known to out crop be yond the north ern limit of the 2006
geo chem i cal pro ject in an area where a past BCGS re gional
sur vey re ported sig nif i cant Au val ues in stream sed i ment
(Jackaman et al., 1992). The re ported Au val ues from this
sur vey were de ter mined by reanalyzing the archived RGS
stream sediment samples for new elements by instrumental
neutron activation (INAA).

Min eral ex plo ra tion has been pre vi ously stim u lated in
dif fer ent parts of BC when the re sults of ar chived RGS
sam ple reanalysis by INAA or by aqua regia di ges tion and
in duc tively cou pled plasma mass spec trom e try (ICP-MS)
were re leased. The aqua regia – ICP-MS reanalysis of ar -
chived RGS sam ples from the McLeod Lake map sheet in
2006 re vealed sev eral Au anom a lies in an area cov ered by
thick gla cial sed i ments, but un der lain by pro spec tive Takla
Group rocks (Lett and Bluemel, 2006).

Mul ti me dia geo chem i cal sur veys were car ried out by
the au thors in 2006 in an area north of Lillooet be tween
Ward Creek and French Bar Creek and in the McLeod Lake
map sheet around Great Bea ver Lake (Fig 1) to identify

• the main types of gla cial sed i ment and their dis tri bu -
tion,

• the sur face en vi ron ment vari a tions likely to in flu -
ence geo chem i cal dis per sion,

• the sam ple me dia most ef fec tive for im prov ing geo -
chem i cal anom aly con trast, and

• the source of pre vi ous re gional stream sed i ment –
wa ter geo chem i cal anom a lies.

Pre lim i nary re sults of the geo chem i cal sur veys are re -
ported in this paper.

SAMPLING AND ANALYTICAL
METHODS

Sam pling and an a lyt i cal tech niques used in both ar eas
have been pre vi ously de scribed by Lett (2006) and are sum -
ma rized as follows:

• anal y sis of the –80 mesh (<0.177 mm) frac tion of
drain age sed i ment and moss sed i ment for Ag, Al,
As, Au, B, Ba, Bi, Ca, Cu, Fe, Ga, Hg, K, La, Mg,
Mn, Mo, Na, Ni, P, Pb, S, Sb, Sc, Se, Sr, Te, Th, Ti,
Tl, U, V, W and Zn by aqua regia di ges tion – in duc -
tively cou pled plasma mass spec trom e try (ICP-MS) 
and for Ag, As, Au, Ba, Br, Ca, Ce, Co, Cr, Cs, Eu,
Fe, Hf, Hg, Ir, La, Lu, Mo, Na, Nd, Ni, Rb, Sb, Sc,
Sm, Sn, Sr, Ta, Tb, Th, U, W, Yb and Zn by in stru -
men tal neu tron ac ti va tion (INAA) and for loss on
ig ni tion (LOI) at 500oC

• anal y sis of the –230 mesh (<0.063 mm) frac tion of
till, col lu vium and B-ho ri zon soil col lected from
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Fig ure 1. Lo ca tion of the Ward Creek – French Bar Creek and
McLeod Lake sur vey ar eas.



roadcuts for el e ments by aqua regia di ges tion – ICP-
MS and INAA

• anal y sis of the –200 mesh (<0.070 mm) frac tion of
rock sam ples col lected from out crop for el e ments
by aqua regia di ges tion – ICP-MS and INAA

• anal y sis of fil tered (0.45 mi cron) acid i fied wa ter
sam ples for Al, B, Ag, As, Ba, Be, Ca, Cd, Ce, Co,
Cr, Cs, Cu, Dy, Er, Eu, Fe, Ga, Gd, Ge, Hf, Ho, In, K, 
La, Li, Lu, Mg, Mn, Mo, Na, Nd, Ni, P, Pb, Pr, Rb,
Re, S, Sb, Sc, Se, Si, Sm, Sn, Sr, Ta, Tb, Te, Ti, Tl,
Tm, U, V, Y, W, Zn and Zr, by ICP-MS and for Ca, K
and Na by in duc tively cou pled plasma emis sion
spec tros copy (ICP-ES). The wa ter sam ples will be
an a lyzed later for sul phate and flu o ride

• col lec tion of bulk drain age sed i ment sam ples for
prep a ra tion of a heavy min eral con cen trate. The
heavy min eral con cen trate will be used for min er al -
og i cal ex am i na tion and for geo chem i cal anal y sis

Wa ter sam ple pres er va tion was car ried out in the field;
sed i ment and rock sam ples were pre pared in the BC Geo -
log i cal Sur vey Lab o ra tory, Vic to ria. Pre-prep a ra tion (i.e.,
in the field) and post-prep a ra tion du pli cate sam ples and
stan dard ref er ence ma te ri als were in cluded with sam ples
sent for anal y sis to com mer cial lab o ra to ries. The drain age
sed i ment, moss sed i ment, gla cial sed i ment and soil and
rock sam ples were an a lyzed by aqua regia di ges tion – ICP-
MS at Acme An a lyt i cal Lab o ra to ries Ltd., Van cou ver, and
by INAA at Ac ti va tion Lab o ra to ries, Ancaster, On tario.
Wa ter sam ples were an a lyzed by the En vi ron men tal
Geochemistry Laboratory, Geological Survey of Canada,
Ottawa, Ontario.

Field and an a lyt i cal du pli cate sam ples and stan dard
ref er ence ma te ri als were an a lyzed with rou tine sam ples to
gen er ate the data for as sess ing ac cu racy and pre ci sion. The
per cent dif fer ence for an a lyt i cal du pli cates was less than
5% for most el e ments and be low 10% for field rep li cates.
Pre ci sion at the 95% con fi dence limit cal cu lated from rep li -
cate anal y ses of a BCGS stan dard was less than ±15% for
most el e ments. Larger vari a tions be tween rep li cate sam -
ples and precision more than ±15% were measured for Au
and Sb.

LILLOOET AREA

Description

Geo chem i cal sam ples were col lected in a 400 km2 area
west of Ward Creek and French Bar Creek. To pog ra phy of
this area ranges from deep val leys oc cu pied by creeks that
flow through the rug ged Camelsfoot Range into the Fra ser
River to a more sub dued up land re lief char ac ter is tic of the
dis sected Fra ser Pla teau. This pla teau was formed by the
ero sion of flat-ly ing Mio cene vol ca nic and as so ci ated sed i -
men tary rocks (Hol land, 1964). The Fra ser River val ley
forms the east ern bound ary of the area sur veyed. Cli mate
and veg e ta tion of the area re flect a tran si tional en vi ron ment 
from that of the Coast Ranges to the Fra ser Pla teau. An nual
rain fall is less than 280 mm and tem per a tures range from –1oC
in win ter to above 40oC in sum mer. Veg e ta tion in the
Camelsfoot Range is mainly In te rior Douglas fir, Montane
spruce and Engelmann spruce. Much of the ma ture tim ber
has been har vested and the re main ing stands are heavily
dam aged by moun tain pine bee tle. Closer to the Fra ser
River and on the Fra ser Pla teau veg e ta tion is typ i cally

steppe or bunchgrass prai rie with sage brush and scat tered
Pon der osa pine or Douglas fir. Ward Creek and French Bar
Creek flow east from the up lands into the Fra ser River
through deeply in cised val leys. Com monly, there is a dense
al der and wil low growth in the val leys. Moore Lake, the
source of Ward Creek, is sup plied by wa ter flow ing through 
an aq ue duct that crosses the wa ter shed and in ter sects an up -
per reach of French Bar Creek 20 km to the west.

Al pine gla ciers in creased in size at higher el e va tions
dur ing the early stages of the Fra ser Gla ci ation. Ice flowed
north east and south west from a dis persal cen tre in the
Camelsfoot Range form ing gla ciers that filled the ma jor
north east and east-trending val leys (e.g., French Bar
Creek). Even tu ally the val ley gla ciers co alesced to block
the Fra ser River re sult ing in the for ma tion of a large,
proglacial lake. Sand and gravel de pos its are com mon
along the Fra ser River and up to 300 m of lac us trine,
glaciofluvial and flu vial sed i ment may have been de pos ited 
in the Fra ser River val ley dur ing the Pleis to cene. De bris
flows, crossbedding and climb ing rip ples re flect the de po -
si tion of sed i ment into the river val ley from braided
streams, gla cial lakes and al lu vial fans. Hunt ley and
Broster (1993) in fer the pres ence of an ice di vide sep a rat -
ing north and south-flow ing ice near Ward Creek and
French Bar Creek from the ori en ta tion of cirques in the
Camelsfoot Range. Broster and Hunt ley (1992) have iden -
ti fied mas sive ma trix-sup ported, mas sive clast-sup ported
and strat i fied diamict units in the area. Lo cally, surficial
sed i ments range from a sandy till de pos ited on the up lands
to ta lus and col lu vium cov er ing steeper hill slopes. Ice
melt-out fea tures and glaciofluvial de pos its in the area in -
clude eskers and gravel ter races along valleys. An example
of an esker in the French Bar Creek area is shown in
Figure 2.

Rocks of the Lower Cre ta ceous Jack ass Moun tain
Group, an Eocene vol ca nic as sem blage and the Chil cotin
Group out crop in the sur veyed area. The north west-
trending Slok Creek fault, a splay of the Fra ser fault sys tem, 
sep a rates Eocene vol ca nic rocks in the north east from the
pre dom i nantly sed i men tary Jack ass Moun tain Group in the 
south west. Cathro et al. (1998) de scribe the Jack ass Moun -
tain Group as a south west-dip ping as sem blage of
volcaniclastic sed i men tary rocks de pos ited dur ing the Cre -
ta ceous as a sub ma rine fan com plex in the Tyaughton Ba -
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Fig ure 2. Wind ing east-trending esker near French Bar Creek. The
esker is ap prox i mately 2 km in length.



sin. South and west of Moore Lake, out crop ping Jack ass
Moun tain rocks range from mas sive sand stone to
polymictic con glom er ate (Hickson et al., 1994). Eocene
rocks are typ i cally green to ma roon an de site and dacite
with mi nor banded rhy o lite that most likely are rep re sen ta -
tive of unit Evd mapped by Read (1988). The Eocene vol ca -
nic rocks in the area have been de scribed in de tail by
Hickson et al. (1994). Chil cotin Group rocks are mainly
vesicular and amygdaloidal basalt flows.

No pre cious or base-metal min er al iza tion has been
found in the sur veyed area, but there are sev eral Au-vein
oc cur rences south of Moore Lake in the Wat son Bar Au
belt. These oc cur rences are spa tially as so ci ated with a clus -
ter of por phyry bod ies that have in truded the Jack ass
Moun tain Group. At the larg est min eral oc cur rence, the
Wat son Bar de posit (MINFILE 092O 051), a shal low
south west-dip ping thrust (Zone 5) con tains an es ti mated
136 962 tonnes grad ing 14.33 g/t Au. Other styles of Au
min er al iza tion found in the Wat son Bar Au belt are Fe car -
bon ate sil ica al ter ation zones en riched in Au, As, Sb and
Hg; quartz-sul phide veins re lated to quartz-feld spar por -
phyry sills, high-an gle quartz-sul phide vein stockworks
and con form able Au-rich zones in the sed i ments (Cathro et
al., 1998). North west of the Wat son Bar de posit are sev eral

smaller Au pros pects such as the MAD (MINFILE
092O 092), Buster (MINFILE 092O 055), Aston ish er
(MINFILE 092O 054) and GB (MINFILE 092O 060). The
GB, an epi ther mal low-sul phur Au-min er al ized vein with
el e vated Hg, Sb, Pb and Zn, is close to the head wa ters of
Roderick Creek im me di ately south of the sur veyed area.
Be tween the Wat son Bar de posit and the Fra ser River is the
Big Bar (MINFILE 092O 091) epi ther mal Au pros pect.
Quartz-car bon ate veins in a Late Cre ta ceous an de site con -
tain chal co py rite, sphalerite and ar seno py rite with up to
2.17 ppm Au. Read (1988) mapped sev eral perlite, vol ca nic 
glass and ben ton ite min eral oc cur rences in the surveyed
area, such as the French Bar Creek (MINFILE 092O 106)
and Moore Lake (MINFILE 092O 103).

Results

Re sults of the 1992 RGS, shown in Fig ure 3, re veal
that sed i ment from French Bar Creek be low the con flu ence
with Boiler Creek has more than 95 ppb Au. The anal y sis of
100 sam ples col lected at 50 sites in the same area dur ing
2006 iden ti fies sev eral ad di tional stream sed i ment, moss
sed i ment and till multi-el e ment anom a lies. Site lo ca tions,
sam ple types and the num bered anom a lies with their multi-
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Fig ure 3. Dis tri bu tion of re gional geo chem i cal sur vey (RGS) Au val ues in the French Bar Creek – Ward Creek sur vey area. Sym bols rep re -
sent in ter vals at the 90th, 95th and 98th per cen tiles from data pre vi ously pub lished by Jackaman et al. (1992).



el e ment sig na ture are shown on Fig ure 4. Me dian, third
quartile and max i mum val ues for ore in di ca tor and path -
finder el e ments rep re sent ing each sam ple type and listed in
Ta ble 1. Third quartile values have been used an anomaly
threshold.

Anom aly 1 in moss sed i ment from a stream flow ing
into Pony Val ley Creek, a trib u tary of French Bar Creek,
has up to 10.4 ppb Au (by ICP-MS) with anom a lous Zn, Ag
and Se. This stream flows through a marshy area and the
anom a lous lev els could re flect the ef fect of higher or ganic
mat ter (17% LOI) in the sed i ment. How ever, there is a sim i -
lar Au con tent (9.7 ppb) in sed i ment from Pony Val ley
Creek down stream from the con flu ence with the anom a -
lous trib u tary. Col lu vium over ly ing a steeply dip ping frac -
ture zone filled with Fe-car bon ate and he ma tite in a con -
glom er ate ex po sure on a road 500 m east of Pony Val ley
Creek has anomalous Zn, Cu, Fe, As, Sb, Hg and V.

Sed i ment from a trib u tary of Boiler Creek con tains
420 ppb Au by aqua regia – ICP-MS, a value con firmed by
an INAA anal y sis of 367 ppb (Anom aly 2). In ad di tion to
the anom a lous Au value, only high Mn (>2800 ppm) was
de tected in the sam ple. Slightly al ka line (pH 7.8)
streamwater con tains el e vated Al, Zn, Si and rare earth el e -

ments; this sig na ture could be ex plained by the weath er ing
of clay min er als in rhy o lite bed rock. A sam ple from Boiler
Creek about 3 km to the west also has el e vated lev els of the
rare earth el e ments La, Ce, Nd, Sm, Eu, Tb, Yb and Lu in
the stream sed i ment and the wa ter, al though Au is not
anom a lous (Anom aly 3). The weath er ing of clay min er als
may also be the rea son for the elevated rare earth elements
in the sediment.

Up to 85 ppm As with anom a lous Mo, Mn, Hg and V
and a trace (3.9 ppb) of Au were found in or ganic (i.e., 70%
LOI) sed i ment from a small creek flow ing east through a
swampy val ley into the Fra ser River (Anom aly 4). High or -
ganic mat ter con tent and ob served col loi dal iron-hy drox ide 
pre cip i tate in the sed i ment could par tially ex plain the el e -
va tion of metal val ues caused by ad sorp tion to the or ganic
matter and iron hydroxide.

Moss sed i ment from south French Bar Creek has
110 ppb Au (INAA), but only anom a lous Pb (6 ppm) in the
cor re spond ing steam sed i ment (Anom aly 5). Till from a
road ex po sure on the south side of the val ley near the stream 
site con tains anom a lous Cu and Ag lev els. The most likely
cause for the Au anom aly is the cap ture of Au grains by
moss from the sus pended sed i ment load, but the source of
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Fig ure 4. Lo ca tion of sam ples in the French Bar Creek – Ward Creek sur vey area. Bed rock ge ol ogy, min eral oc cur rences and ma jor faults
are shown on the map. Sam ple types are dis tin guished by sym bols and num bered anom a lies with their geo chem i cal sig na ture are de -
scribed in the text. Ge ol ogy is based on dig i tal data pub lished by Massey et al. (2006a).



the Au in the sed i ment can not 
be de ter mined pre cisely be -
cause of a large catch ment
ba sin up stream from the
sample site.

Up to 220 ppb Au (ICP-
MS) in moss sed i ment oc curs
a l o n g  a  2   k m r e a ch  o f
Roderick Creek (Anom -
aly 6). Anom a lous Ag, Ni and 
As val ues oc cur with Au, but
no other el e ments are above
the thresh old in stream sed i -
ment. A stream drain ing from
the east into the up per ba sin
of Roderick Creek has anom -
a lous Ag, As, Ni, Hg, Se and
Zn in sed i ment with 4.3 ppb
As in streamwater, but no de -
tect able Au. This creek me -
an ders across an in clined,
swampy val ley floor that has
been dis turbed by log ging
and the high (i.e., 27% LOI)
sed i ment or ganic con tent
could ex plain the el e vated
met als. How ever, the creek
drains an area where there are 
sev eral known epi ther mal
Au-Ag-As-Sb-Hg min eral
oc cur rences (e.g., Buster)
and this type of min er al iza -
tion could be a likely source
for the sediment-water multi-
element anomaly.

Sed i ment from a stream
drain ing a ridge un der lain by
the Jack ass Moun tain Group
south of Moore Lake has an Au con tent of 101 ppb by
INAA and 28.5 ppb by aqua regia – ICP-MS with anom a -
lous Cu and Zn (Anom aly 7). This sam ple site is al most di -
rectly over the sur face pro jec tion of the Slok Creek fault
and Au min er al iza tion as so ci ated with this struc ture or in
Jack ass Moun tain Group rocks up stream could ex plain the
elevated Au, Cu and Zn.

Colluvial till from an ex po sure on the West Pa vil ion
Road roughly 4 km south of the Big Bar ferry con tains
28 ppb Au by INAA and 26.5 ppb Au by aqua regia – ICP-
MS with anom a lous As and Pb val ues (Anom aly 8). No Au
or other anom a lous metal could be de tected in a dark
brown, clay-rich sed i men tary or volcaniclastic rock out -
crop ping be neath the col lu vium. The source of this anom -
aly may be epi ther mal Au min er al iza tion sim i lar to that re -
ported at the Big Bar oc cur rence (MINFILE 092O 091).

MCLEOD LAKE

Description

Geo chem i cal sam ples were col lected in an area around 
Great Bea ver Lake in the west ern part of the McLeod Lake
map sheet (NTS 093J/05, 06, 11, 12). A pre dom i nantly roll -
ing to hilly land sur face re flects the ef fects of ex ten sive gla -
ci ation across the Fra ser Ba sin, a phys io graphic sub di vi -
sion of the In te rior Pla teau. The high est fea ture of the

un du lat ing land scape is Mount Prince south west of Great
Bea ver Lake, which is drained by the Salmon River into the
Fra ser River. Smaller streams, while clearly marked on
1:20 000 scale maps, are com monly dry or have min i mal
wa ter flow. Veg e ta tion, dom i nated by White spruce, re -
flects a cold, dry cli mate and ba sic soils. Lo cally, there are
stands of Black spruce and Lodgepole pine fa vour ing
better-drained, acid soils. Tam a rack is com mon on or ganic
soils in val leys formed by melt wa ter and Trem bling as pen
fa vours soils with a higher base sat u ra tion or where the area 
has been disturbed by logging (Dawson, 1989).

A till blan ket de pos ited by an ice sheet ad vanc ing from
the Coast Moun tains onto the In te rior Pla teau dur ing the
later stages of the Fra ser Gla ci ation (15 Ka) cov ers much of
the area. South west to north east ice ad vances de pos ited the
till and formed sur face fea tures such as gla cial grooves and
nu mer ous ci gar and egg-shaped drum lins that are up to
30 m high (Clague et al., 1987). A dark grey-brown, dense,
cal car e ous till is the most com mon gla cial de posit form ing
the drum lins. West and south of Great Bea ver Lake there
are ex ten sive lac us trine varved clay, silt and sand de pos ited 
into a large gla cial lake that ex tended into the Nechako Pla -
teau. Lo cally, the lac us trine sed i ments are fluted and
mounded by mi nor ice re-ad vances into drum lins.
Glaciofluvial sand, silt, clay and gravel, lo cally up to 70 m
thick, were de pos ited around Great Bea ver Lake and along
the Salmon River val ley in di cat ing a sig nif i cant melt wa ter
chan nel. Luvisolic soil has de vel oped on well-drained gla -
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Median
Third 

quartile

Max- 

imum
Median

Third 

quartile

Max- 

imum
Median

Third 

quartile

Max- 

imum

Ag (ppb; ICP) 63 73.8 199 54 71 169 130 91 359
Al (%; ICP) 1.82 1.96 2.27 1.81 1.97 2.61 3.28 2.83 5.03
As (ppm; ICP) 6.0 9.4 45.1 6.0 8.2 72.8 15.75 7.50 93.2
As (ppm; INA) 9 13.75 57.3 9.3 11.5 85.4 21.28 10.75 111
Au (ppb; ICP) 1.2 2.9 220.0 0.7 1.2 420.4 4.03 1.90 26.6
Au (ppb; INA) 2 8.5 198 2 2 367 8.00 5.00 37
Ba (ppm; INA) 505 535 640 580 613 760 680 615 770
Bi (ppm; ICP) 0.07 0.08 0.09 0.06 0.07 0.12 0.12 0.11 0.2
Br (ppm; INA) 15 24.8 72.1 11.9 19.8 92.3 2.80 1.50 6
Ca (%; ICP) 1.11 1.22 1.82 1.16 1.61 6.23 1.42 0.97 11.42
Cd (ppm; ICP) 0.1 0.2 0.3 0.13 0.17 0.6 0.15 0.10 0.3
Co (ppm; ICP) 12.3 13.9 17.4 11.8 13.5 24.8 21.08 15.75 31.1
Co (ppm; INA) 16 17 19 15 16 25 21.50 17.00 28
Cr (ppm; ICP) 43.3 48.3 56.9 33.0 44.2 76 57.98 47.10 64.6
Cr (ppm; INA) 166 210 276 106 151 220 120 106 146
Cu (ppm; ICP) 24.3 29.2 53.3 21.86 25.38 59.41 56.45 50.12 124.37
Fe (%; INA) 4.03 4.40 4.69 3.84 4.02 5.34 5.00 4.77 9.47
Hg (ppb; ICP) 43 50 208 37 49 234 74.75 52.50 191
La (ppm; INA) 16.6 18.2 21.8 14.6 15.2 27.5 20.55 17.95 31.5
LOI (%) 12.35 19 33.8 14.1 23.2 71.8 n.d. n.d. n.d.
Mn (ppm; ICP) 569 626 3099 631 1401 4102 759.25 531.50 1301
Mo (ppm; ICP) 0.62 0.74 1.87 0.57 0.81 3.02 0.63 0.54 2.02
Ni (ppm; ICP) 33.9 37.6 46.5 31.7 36.3 65.6 48.03 45.80 57.9
P (%; ICP) 0.084 0.098 0.114 0.074 0.083 0.46 0.09 0.08 0.099
Pb (ppm; ICP) 5.74 5.88 7.62 5.02 5.97 8.84 7.70 6.72 13.15
Sb (ppm; INA) 1 1.6 3.1 0.8 1.2 3.4 1.93 1.25 5.1
Se (ppm; ICP) 1.0 1.425 2.8 0.9 1.3 3.5 0.20 0.10 0.5
V (ppm; ICP) 83 91 95 76 84 238 102.25 88.00 233

Zn (ppm; ICP) 63.3 65.8 81.5 60.0 66.5 87.3 69.73 64.90 136.4

Abbreviation: n.d., not determined

Moss Stream sediments Till
Analytical 

parameter

TABLE 1. MEDIAN, THIRD QUARTILE AND MAXIMUM VALUES FOR ELEMENTS IN STREAM
SEDIMENT (SED; 25 SAMPLES), MOSS SEDIMENT (MOSS; 10 SAMPLES) AND TILL (TILL;

17 SAMPLES); ABBREVIATIONS: ICP, AQUA REGIA  – ICP-MS; INA, NEUTRON ACTIVATION;
N.D., NOT DETERMINED.



cial sed i ments, whereas gleysolic and organic have formed
in poorly drained areas (Dawson, 1989).

Struik (1989) mapped sev eral dis tinct, fault-bounded
as sem blages within the McLeod Lake map sheet. Mainly
Pre cam brian to early Pa leo zoic car bon ate and clastic sed i -
men tary rocks were de pos ited in the east ern half of the map
sheet. The west ern half of the map sheet is com posed of late
Pa leo zoic to Tri as sic ba salt, diorite, gab bro, lime stone,
greywacke and chert of the Slide Moun tain, Cache Creek
and Takla Groups. The Wol ver ine com plex, which con sists
mainly of quartz-feldspathic paragneiss and gra nitic
plutonic rocks with smaller postdeformational gran ite,
tonalite, syenite and granodiorite in tru sions, forms the an -
other as sem blage in the north-cen tral part of the map sheet.

Penn syl va nian to Tri as sic Cache Creek rocks are pre -
dom i nantly mas sive blue-grey recrystallized lime stone
with mi nor bed ded lime stone, mar ble chert, argillite and
greenstone. The Cache Creek Group is in fault con tact with
vol ca nic and sed i men tary rocks of the Up per Tri as sic Takla
Group. Lo cally, Cache Creek rocks have been sub di vided
into the Pope and Sowchea suc ces sions. Great Bea ver Lake 

is partly un der lain by a north west-trending belt of Takla
Group mudstone, siltstone and fine sed i men tary rocks in
fault con tact to the south west with calcalkaline vol ca nic
flows, ag glom er ate and brec cia. To the north west, the Takla 
Group has been in truded by small granodiorite and ultra -
mafic bod ies and is partly cov ered by flat-ly ing ve sic u lar,
co lum nar-jointed ol iv ine ba salt flows of the Chil cotin
Group. The ba salt erupted from cen tres such as Tea pot
Moun tain and Coffeepot Mountain to the east of the
surveyed area.

North west, north and north east-trending strike-slip
and extensional faults cross the McLeod Lake map sheet
and are be lieved to re flect two dis tinct plate-mo tion con fig -
u ra tions be tween the North Amer i can and the Kula-Pa cific
plates. The Pinchi Fault cross ing the south west cor ner of
the area is one ex am ple of a ma jor north west-trending
struc ture that forms the Cache Creek – Takla contact.

Only two min eral oc cur rences, the Mount Prince
South east (MINFILE 093J 010) and the Mount Prince
North west (MINFILE 093J 011), have been re ported in the
area sur veyed. The few known oc cur rences most likely re -
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Fig ure 5. Lo ca tion of sam ples in the McLeod Lake sur vey area. Bed rock ge ol ogy, min eral oc cur rences and ma jor faults are shown on the
map. Sam ple types are dis tin guished by sym bols and num bered anom a lies with their geo chem i cal sig na ture are de scribed in the text. Ge -
ol ogy is based on dig i tal data pub lished by Massey et al. (2006b).



flect the prob lem of pros pect ing in an area cov ered by thick, 
al most con tin u ous over bur den. Mount Prince South east
and North west are Hg pros pects where mi nor cin na bar oc -
curs in carbonatized, sheared Takla Group mafic vol ca nic
rocks close to the Pinchi Fault. North of the area sur veyed is 
the Windy (MINFILE 093J 024), de scribed as an ex am ple
of alkalic por phyry Cu-Au min er al iza tion. This show ing is
un der lain by poorly ex posed Takla Group augite por phyry
flows and mi nor tuffaceous rocks to the north and an ex ten -
sively chloritized and sheared diorite in tru sion to the south.
Chal co py rite with mi nor py rite with up to 0.57 ppm Au and
1.25 ppm Pd occurs disseminated and in veinlets in the
diorite.

Results

The lo ca tion of stream sed i ment, moss sed i ment and
till geo chem i cal anom a lies re vealed by the anal y sis of 40
sam ples col lected at 22 sites around Great Bea ver Lake are
shown on Fig ure 5. Me dian, third quartile (thresh old) and
max i mum val ues for Au and se lected el e ments in till and
stream sed i ment are listed in Ta ble 2. Till sta tis tics were cal -
cu lated from data for the 17 sam ples col lected dur ing the
pres ent sur vey, whereas the stream sed i ment sta tis tics were
cal cu lated us ing the re sults of the reanalysis of re gional sur -
vey sam ples previously reported by Lett and Bluemel
(2006).

Anom aly 1 re flects in creased Mo (2.06 ppm), Cu
(61 ppm), Ni (117 ppm) and Cd (1.76 ppm) val ues in sed i -
ment from a small, dry creek north west of Great Bea ver
Lake. The anom a lous met als could re flect ad sorp tion of
metal to or ganic mat ter be cause the sed i ment from this
creek has high or ganic mat ter con tent (i.e., LOI = 30%).
Faulk ner (1987) com mented on the fre quency of highly or -
ganic RGS sed i ment sam ples in the McLeod Lake map
sheet. Pre vi ously pub lished re gional geo chem i cal sur vey
data from the re gion north west of Great Bea ver Lake re -
vealed high Cr and Ni val ues in stream sed i ment (BC Min -
is try of En ergy, Mines and Pe tro leum Re sources, 1986).
Anom aly 2 out lines part of the same area where sev eral
sam ples of a dense, cal car e ous till from sites over an 8 km
dis tance have anom a lous Cr, Ni, V, Co, Cu and Zn. While
Cu val ues in the till are less than 100 ppm, Cr and Ni ex ceed
200 ppm. Sim i lar Cu and V lev els (up to 700 ppm) have
been re ported by Lett and Jackaman (2000) in till down-ice
from the Samatosum Cu-Pb-Zn-Au-Ag mas sive sul phide
de posit where mafic rocks in the min er al ized zone con tain
the Cr-rich mica, fuch site. The source for the Cr-Ni-V–rich
till can not be con firmed, but the south west to north east ice
flow sug gested that the metal-rich till may have orig i nated
from the ba sin pres ently oc cu pied by Great Bea ver Lake.
Moss sed i ment from a dry creek within 30 m of one anom a -
lous till site also has el e vated Cr and over 900 ppb Hg. The
cor re spond ing stream sed i ment also has anom a lous Cr, but
back ground Hg values and the high Hg concentration in the
moss could reflect sample contamination.

Sed i ment from a creek drain ing into the Salmon River
from a large catch ment ba sin to the north had up to 289 ppb
Au (INAA), 441 ppm Cr and 2213 ppm Mn (Anom aly 3).
The pres ence of Au is con firmed by an 82.8 ppb value by
aqua regia – ICP-MS in a split of the pre pared sed i ment
sam ple. A re gional geo chem i cal sur vey sam ple from the
Salmon River about 4 km to the south of the anom a lous site
re corded 63 ppb Au in the sed i ment (Lett and Bluemel,
2006). The source of the anom a lous Au can not be de ter -
mined for cer tain ex cept that the higher Cr as so ci ated with

the Au may re flect stream sed i ment that has been largely
derived from Cr-rich till.

Anom aly 4 is rep re sented by an Au value of 1010 ppb
(INAA) in a till sam ple from a site east of Great Bea ver
Lake. Anal y sis of a sec ond split of the sam ple de ter mined a
value of 121 ppb Au by aqua regia and ICP-MS. No other
el e ments are anom a lous in the sam ple and a pos si ble source 
for the Au is most likely con cealed in bed rock to the south -
west. East of Mount Prince, sev eral till sites have sam ples
con tain ing anom a lous Ba, As, Hg, Sb and Se. Anom aly 5,
for ex am ple, has 229 ppb Hg and the most likely source for
the metal is Hg min er al iza tion along the Pinchi Fault sim i -
lar to that re ported at the Mount Prince occurrences.

Most of the wa ter sam ples col lected are weakly al ka -
line and have no de tect able or very low metal con tents. One
wa ter sam ple, how ever (Anom aly 6), has sev eral ppb of Al,
Mn, Co, Ni and Y. The stream flows through a swampy area
and the el e vated met als could be ex plained by nat u ral com -
plexes formed with dis solved or ganic mat ter. There are no
anom a lous met als in stream sediment at the site.

CONCLUSIONS

• De tailed geo chem i cal sur veys north of Lillooet and
in the McLeod Lake map sheet have iden ti fied new
Au and base-metal anom a lies.

• In the French Bar Creek – Ward Creek area, a pos si -
ble source for the high Au val ues with anom a lous
Hg and As in stream and moss sed i ment from
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Median
Third 

quartile

Max- 

imum
Median

Third 

quartile

Max- 

imum

Ag (ppb; ICP) 106 114 245 111 194 2571
Al (%; ICP) 1.67 1.86 2.06 1.15 1.50 4.23
As (ppm; ICP) 9.50 12 14.0 3.7 5.5 91.8
As (ppm; INA) 13.60 14.90 20.5 n.d. n.d. n.d.
Au (ppb; ICP) 2.10 3.70 121 1.1 1.7 147.5
Au (ppb; INA) 2 6 101 n.d. n.d. n.d.
Ba (ppm; INA) 1020 1100 1310 n.d. n.d. n.d.
Bi (ppm; ICP) 0.13 0.15 0.18 0.09 0.13 0.73
Br (ppm; INA) 0.5 0.5 1.3 n.d. n.d. n.d.
Ca (%; ICP) 2.23 2.78 3.54 0.57 0.83 6.8
Cd (ppm; ICP) 0.67 0.77 1.37 0.32 0.53 8.97
Co (ppm; ICP) 21.1 15.8 31.1 10.4 13.5 24.8
Co (ppm; INA) 19 23 28 n.d. n.d. n.d.
Cr (ppm; ICP) 83.80 101.80 131.9 37.1 55.6 175.3
Cr (ppm; INA) 190 211 256 n.d. n.d. n.d.
Cu; (ppm; ICP) 55.8 66.2 72.8 21.3 30.5 107.0
Fe (%; INA) 3.50 3.68 4.04 2.20 2.73 12.98
Hg (ppb; ICP) 136 195 229 92 151 4437
La (ppm; INA) 12.40 13.40 18.2 12.6 16.9 96.2
LOI (%) n.d. n.d. n.d. 8.2 18.4 92.4
Mn (ppm; ICP) 770 871 1051 544 838 7832
Mo (ppm; ICP) 1.14 1.34 2.71 0.71 1.13 21.39
Ni (ppm; ICP) 122.4 160.1 210.8 31.0 47.0 293.4
P (%; ICP) 0.088 0.096 0.120 0.085 0.104 0.353
Pb (ppm; ICP) 8.08 9.06 16.9 6.44 9.02 32.8
Sb (ppm; INA) 0.61 0.72 1.65 0.28 0.40 4.35
Se (ppm; ICP) 0.3 0.3 0.5 0.4 0.8 19.6
V (ppm; ICP) 69 75 85 40 56 156

Zn (ppm; ICP) 91.30 114.90 191.5 66.6 87.6 922.8

Abbreviation: n.d., not determined

Till Stream sediments
Analytical 

parameter

TABLE 2. MEDIAN, THIRD QUARTILE AND MAXIMUM
VALUES FOR ELEMENTS IN STREAM SEDIMENT (1152

SAMPLES) AND TILL (17 SAMPLES). ABBREVIATIONS: ICP,
AQUA REGIA – ICP-MS; INA, NEUTRON ACTIVATION; N.D.,

NOT DETERMINED.



Roderick Creek is epi ther mal Au-Ag-As-Hg min er -
al iza tion.

• There is no ob vi ous source for high Au val ues in
sed i ment from Boiler Creek drain ing Eocene vol ca -
nic rocks north of French Bar Creek. El e vated rare
earth el e ment and Al in wa ter may be caused by the
weath er ing of the Eocene vol ca nic rocks. Sim i larly,
there is no known min er al iza tion to ex plain Au and
trace-el e ment anom a lies in the Pony Creek val ley
area. More de tailed stream sed i ment sam pling and
pros pect ing should be carried out in both areas.

• While there is no clear source for the Au anom a lies
in stream sed i ment and till around Great Bea ver
Lake in the McLeod Lake map sheet, the high Cr, Ni
and V in till in di cates the pres ence of mafic and/or
ultra mafic rocks. Ice flow in di ca tors sug gest that
these rocks are con cealed be neath the lake or south
of the lake.

• An ab sence of ac tive first-or der drainages in both
ar eas lim its more de tailed fol low-up stream sed i -
ment sam pling. Moss sed i ment is of ten more ef fec -
tive than drain age sed i ment for de tect ing Au where
there are streams. How ever, moss is not al ways
pres ent in low-re lief ar eas and there fore can not be
used for rou tine geo chem i cal sam pling. Moss sam -
pling is most ef fec tive in moun tain ous, high-rain fall 
ar eas where drain age sam ples are com monly de -
pleted in fine-tex tured sed i ment. An abun dance of
lakes in the McLeod Lake map sheet sug gests that a
lake sed i ment sur vey would be a good fol low-up
strategy for the RGS stream-sediment anomalies.

• Basal till (i.e., a first de riv a tive of bed rock), is very
ef fec tive for stream sed i ment anom aly fol low-up.
Well-de vel oped basal or lodg ment till in Great Bea -
ver Lake area should be sam pled as part of a re -
gional till sur vey to iden tify the source of the Au and 
base-metal anom a lies. Ide ally, in com bi na tion with
col lect ing basal till sam ples, the ice flow his tory of
the area would have to be es tab lished by surficial
map ping so that the trans port di rec tion of the till,
and ul ti mately the trace-el e ment chem is try, could
be more ac cu rately in ter preted. A min er al og i cal ex -
am i na tion of till heavy min eral con cen trates in ad di -
tion to geo chem i cal analysis should be a routine
component of a till survey.

• A sandy till in the French Bar Creek – Ward Creek
area sug gests a pre dom i nantly ice melt-out sed i -
ment de rived from a rel a tively large source area. Till 
or soil geo chem is try would less ef fec tive for stream
sed i ment anom aly fol low-up be cause melt-out till,
un like basal till, is a less well-de fined source of
anom a lous metal. How ever, sys tem atic pros pect ing
and col lu vium sam pling would be better fol low-up
tech niques be cause of the greater bedrock exposure.

• Highly or ganic sed i ment and soil can lead to spu ri -
ously el e vated trace el e ment val ues (e.g., Cu, Pb, Zn 
and Hg) in steam sed i ment and soil. Field re cord ing
of sam ple site char ac ter is tics and loss on ig ni tion
(LOI) anal y sis of sam ples are sim ple ways for in ter -
pret ing spu ri ous anom a lies caused by the presence
of organic matter.
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