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Introduction

The QUEST-South Pro ject is the third of a se ries of large-
scale re gional geo chem i cal stud ies that have been spon -
sored by Geoscience BC since 2007 (Fig ure 1). Each of
these pro jects (QUEST, QUEST-West and QUEST-South)
has in cluded a num ber of im por tant ini tia tives such as infill
sam pling and the reanalysis of ar chived sed i ment pulps.
Pro ject re sults have sig nif i cantly im proved the avail abil ity
of ex ist ing geo chem i cal data for each of the study ar eas and
have made a ma jor con tri bu tion of new data to the pro vin -
cial geo chem i cal dataset. Cov er ing a to tal area of over
275 000 km2, over 5000 drain age sed i ment sam ples have
been col lected and 20 000 sed i ment sam ples from pre vi ous
sur veys have been reanalyzed us ing cur rent lab o ra tory
meth ods. The work not only pro duced a vast ar ray of geo -
chem i cal in for ma tion, it  also com ple ments other
geoscience ini tia tives, such as air borne geo phys i cal sur -
veys funded by Geoscience BC that are also aimed at
promoting and stimulating exploration interest in the
project areas.

Lo cated in south ern BC, the QUEST-South Pro ject in -
cludes a com pi la tion of ex ist ing data, new infill sam pling
and reanalysis of ar chived sam ples. Stream-based sam -
pling and the col lec tion of basal till sam ples have been con -
ducted in or der to im prove over all sam ple site cov er age of
parts of the study area. In ad di tion, reanalysis work has tar -
geted over 9000 sed i ment sam ples that had been saved
from pre vi ous sur veys com pleted in the late 1970s and
early 1980s. The avail abil ity of this new geo chem i cal in -
for ma tion for over 10 000 sam ples will rep re sent the larg est 
sin gle in fu sion of data to the pro vin cial geo chem i cal da ta -
base since its in cep tion in the 1970s. Re sults of the work
will help stim u late min eral ex plo ra tion as well as com ple -
ment other geoscience re search and data min ing ac tiv i ties

for an area that is considered to have potential for future
mineral deposit discoveries.

QUEST-South Project Area

The QUEST-South Pro ject in cludes NTS 1:250 000 map
sheets 082E, L and M plus 092H, I, J, O and P (Fig ure 2).
Cov er ing over 120 000 km2, the area ex tends south from the 
Fra ser Pla teau and con tains a large part of the Thomp son
Pla teau, the Okanagan and Shuswap high lands and parts of
the Coast, Cas cade and Monashee moun tain ranges. Ex am -
ples of sev eral dis tinct phys io graphic fea tures can be found
in the re gion such as rug ged moun tains, heavily for ested
roll ing hills and semi-arid grass lands. The com mu ni ties of
Kamloops, Merritt, Prince ton, Lillooet, Kelowna and
Vernon are lo cated in the area as well as ex panses of pri vate
land, cat tle ranches and range land, In dian re serves and des -
ig nated park land. Rel a tively re cent ex panded high way de -
vel op ment, cat tle farm ing and log ging ac tiv i ties have in -
creased the lo cal road net work, pro vid ing improved access
to many parts of the survey area.
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This pub li ca tion is also avail able, free of charge, as col our dig i tal
files in Adobe Ac ro bat® PDF for mat from the Geoscience BC
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Fig ure 1. Lo ca tion of the QUEST, QUEST-West and QUEST-
South Pro ject ar eas, Brit ish Co lum bia.

http://www.geosciencebc.com/s/DataReleases.asp
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Fig ure 2: De tailed map of the QUEST-South study area, south ern Brit ish Co lum bia.



The infill sam pling work was con tained within the bound -
aries of the over all pro ject area and cov ers a 14 000 km2

area pri mar ily fo cused on the Thomp son Pla teau. This area
is char ac ter ized by a gently roll ing up land of low re lief
(Fig ure 3) that av er ages be tween 1200 and 1500 m, and in
ar eas of more re sis tant rock, heights of over 1800 m are
com mon (Hol land, 1976). The higher el e va tions of the pla -
teau in clude late Ter tiary ero sion sur faces that have been
cut by the Thomp son, Similkameen and Okanagan rivers
and their trib u tar ies. Other im por tant hy dro log i cal fea tures
include Okanagan and Kamloops lakes.

Un der ly ing the re gion are a num ber of pro spec tive geo log i -
cal en vi ron ments in clud ing the Quesnel and Stikine ter -
ranes. Ac cord ing to Hol land (1976), the area con tains a
very di verse range of rocks that in clude stocks of gra nitic
rock that have in truded sed i men tary and vol ca nic for ma -
tions of Pa leo zoic age as well as flat-ly ing early Ter tiary
lavas that blan ket large ar eas of the older rock. The re gion
was oc cu pied by Pleis to cene ice and a thick man tle of drift
cover, and other ev i dence of gla cial pro cesses, can be noted
through out most of the region (Bobrowsky et al., 2002).

The re gion has a his tory of suc cess ful ex plo ra tion and min -
ing that has been in flu enced by a num ber of no ta ble min eral 
de pos its. Cur rently there are over 3200 known min eral oc -
cur rences that in clude sev eral sig nif i cant op er at ing and
past-pro duc ing, pre cious- and base-metal mines as well as
pros pects (MINFILE, 2009). Of the 533 listed pro duc ing
and past-pro duc ing mines, the por phyry Cu±Mo±Au High -
land Val ley cop per mine (MINFILE 092ISW012; MIN -
FILE, 2009) is rec og nized as one of the larg est cop per min -
ing and con cen trat ing op er a tions in the world and has
pro duced more than 2.8 Mt of copper concentrate since the
early 1960s.

Re gional geo chem i cal sur veys were first com pleted in the
study area in 1977, 1978, 1980 and 1982 as part of the Na -

tional Geo chem i cal Re con nais sance (NGR) and BC Re -
gional Geo chem i cal Sur vey (BCRGS) pro grams. The
government-funded work in cluded the col lec tion of
stream-sed i ment and wa ter sam ples from a to tal of 8071
stream-based sam ple sites. In the early 1990s, ar chived sed -
i ment pulps from these sur veys were reanalyzed by in stru -
men tal neu tron ac ti va tion anal y sis (INAA) and re sults for
gold and a range of path finder met als and rare earth el e -
ments was added to the provincial database (Lett, 2005).

QUEST-South Sample Reanalysis

Drain age sed i ment pulps from pre vi ous gov ern ment-
funded sur veys com pleted in the study area are cur rently
stored at fa cil i ties in Ot tawa, ON, and main tained by Nat u -
ral Re sources Can ada (NRCan). Sam ples are stored in plas -
tic vi als or ga nized by NTS map sheet des ig na tion and in or -
der of sam ple iden ti fi ca tion num bers. Op por tunely, the
ar chive also in cludes orig i nal an a lyt i cal du pli cate and con -
trol ref er ence sam ples that can be used to mon i tor and as -
sess the ac cu racy and pre ci sion of any sub se quent an a lyt i -
cal work. On av er age, up to 30 g of the –80 mesh (180 µm)
sed i ment frac tion is avail able, but in some cases sam ples
may be miss ing or there is insufficient material remaining
in the storage vials.

Af ter ob tain ing per mis sion to ac cess the ar chive from
NRCan, sam ple ma te ri als from the QUEST-South study
area were re trieved in May 2009. A 1–2 g por tion of each
sed i ment sam ple was care fully ex tracted from stor age con -
tain ers (Fig ure 4). Ma te rial from each vial was in de pend -
ently split and trans ferred to a Ziploc® bag la belled with
the sam ple’s orig i nal unique iden ti fi ca tion num ber. Once
se cured for ship ping, the re cov ered ma te rial was de liv ered
to ALS Chemex (North Van cou ver, BC). At the lab, each
sam ple was an a lyzed for 37 el e ments by in duc tively cou -
pled plasma–mass spec trom e try (ICP-MS) us ing an aqua-
regia di ges tion. A com plete list of the el e ments and
associated detection levels are provided in Table 1.
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Fig ure 3. Typ i cal gently roll ing to pog ra phy of the Thomp son Pla -
teau re gion, Brit ish Co lum bia.

Fig ure 4. Sam ple re cov ery of sed i ment pulps from ar chive
stor age fa cil ity in Ot tawa, On tario.



QUEST-South Infill Stream Drainage and
Till Surveys

The 2009 QUEST-South infill sam pling pro gram cov ered
ap prox i mately 14 000 km2 and fo cused on a re gion that had
re ceived rel a tively lim ited cov er age dur ing ear lier geo -
chem i cal sur veys (Fig ure 2). In parts of the study area, orig -
i nal sam ple site den sity was found to be less than one site
per 20 km2. To ad dress this de fi ciency, the tar get sur vey
area of fered many op por tu ni ties to ac cess new stream sam -
ple sites (Fig ure 5) and basal till sites (Figure 6).

Ad her ing to stan dards out lined by Ballantyne (1991) and
used by the NGR and BCRGS pro grams, truck-sup ported
stream-based sam ple col lec tion was car ried out from June
to Sep tem ber 2009. A to tal of 800 stream-sed i ment and wa -
ter sam ples were sys tem at i cally ac quired. The sam ples
were col lected from the ac tive stream chan nel of first and
sec ond or der drainages not pre vi ously sam pled and from
orig i nal sites where ar chived ma te rial was found to be
miss ing. Field ob ser va tions re gard ing lo ca tion, sam ple in -
for ma tion and site char ac ter is tics were re corded for each
site. In ad di tion, to as sist fol low-up ac tiv i ties, a tag was
placed at each sam ple site that identified the project and
unique sample site number.

To fur ther aug ment the geo chem i cal cov er age of parts of
the study area, basal till sam ples were also col lected from
200 sites at an av er age den sity of one site per 4 km2 over a
1000 km2 area. Con sid er ation of this sam ple me dia was
mo ti vated by ori en ta tion stud ies com pleted in the re gion by 
Bobrowsky et al. (2002), which con cluded that the com bi -
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Element Detection levels Units

Aluminum 0.01 to 25 %

Antimony 0.02 to 10ÿ 000 ppm

Arsenic 0.1 to 10ÿ 000 ppm

Barium 0.5 to 10ÿ 000 ppm

Bismuth 0.01 to 10ÿ 000 ppm

Boron 10 to 10ÿ 000 ppm

Cadmium 0.01 to 2000 ppm

Calcium 0.01 to 40 %

Chromium 0.5 to 10ÿ 000 ppm

Cobalt 0.1 to 10ÿ 000 ppm

Copper 0.01 to 10ÿ 000 ppm

Gallium 0.05 to 10ÿ 000 ppm

Gold 0.2 to 100 ppb

Iron 0.01 to 50 %

Lanthanum 0.2 to 10ÿ 000 ppm

Lead 0.01 to 10ÿ 000 ppm

Magnesium 0.01 to 30 %

Manganese 1 to 50ÿ 000 ppm

Mercury 5 to 100 ppb

Molybdenum 0.01 to 10ÿ 000 ppm

Nickel 0.1 to 10ÿ 000 ppm

Phosphorus 0.001 to 5 %

Potassium 0.01 to 10 %

Scandium 0.1 to 10ÿ 000 ppm

Selenium 0.1 to 1000 ppm

Silver 2 to 100 ppb

Sodium 0.001 to 10 %

Strontium 0.2 to 10ÿ 000 ppm

Sulphur 0.01 to 10 %

Tellurium 0.01 to 500 ppm

Thalium 0.02 to 10ÿ 000 ppm

Thorium 0.1 to 10ÿ 000 ppm

Titanium 0.001 to 10 %

Tungsten 0.05 to 10ÿ 000 ppm

Uranium 0.05 to 10ÿ 000 ppm

Vanadium 1 to 10ÿ 000 ppm

Zinc 0.1 to 10ÿ 000 ppm

Table 1. List of elements and associated
detection levels from inductively coupled
plasma–mass spectrometry (ICP-MS) analysis
using an aqua–regia digestion, QUEST-South
Project areas.

Fig ure 6. A typ i cal roadcut basal till sam ple site, south ern Brit ish
Co lum bia.

Fig ure 5. A typ i cal sec ond or der stream, south ern Brit ish Co lum -
bia.



na tion of basal till avail abil ity, a rel a tively thin over bur den
cover and a uni form ice-flow di rec tion pro vided for an
ideal sam pling en vi ron ment for re con nais sance-scale till
geochemistry exploration programs.

In gen eral, the col lec tion of basal till sam ples was based on
pro ce dures de vel oped dur ing pre vi ous Brit ish Co lum bia
Geo log i cal Sur vey (BCGS) and Geo log i cal Sur vey of Can -
ada till pro grams con ducted in the Ca na dian Cor dil lera
(Levson, 2001). As part of this pre vi ous work, de tailed
surficial geo log i cal map ping and stud ies of ice-flow his -
tory are of ten con ducted prior to the sam pling pro gram. De -
signed to pro vide pre lim i nary and timely geo chem i cal in -
for ma tion for the study area, it was de cided to forgo
de tailed Qua ter nary stud ies and pro ceed with the re gional
sam pling of basal till as a com ple ment to stream-based
work as well as pro mot ing the use of this sam pling tech -
nique. It is strongly sug gested that more com pre hen sive
Qua ter nary re search should be com pleted in order to
properly interpret resulting till geochemical data.

Estwing Geo/Paleo Picks™ were used to ex pose un dis -
turbed basal till ma te rial iden ti fied at roadcut ex po sures.
The tar get ma te rial typ i cally con sisted of dense, ma trix-
sup ported, silt- and clay-rich, dark grey to brown diamicton 
with subrounded to subangular clasts. At each site, ap prox -
i mately 3 kg of the basal till ma te rial was col lected at an av -
er age depth of 1.0 m. Field data was re corded on BCGS
field data forms and a tag was placed at each sam ple site that 
iden ti fied the pro ject and unique sample site number.

At Eco Tech Lab o ra tory Lim ited (Kamloops, BC) the dried
stream-sed i ment sam ples were sieved to –80 mesh
(<177 mm) and basal till sam ples were sieved to –230 mesh

(<62.5 mm). To mon i tor and as sess ac cu racy and pre ci sion
of an a lyt i cal re sults, con trol ref er ence ma te rial, an a lyt i cal
du pli cate and field du pli cate sam ples were in cluded in each 

block of 20 sam ples. The sam ple pulps will be an a lyzed for
base and pre cious met als, path finder el e ments and rare
earth el e ments by ICP-MS and INAA. Loss-on-ig ni tion
and flu o rine con tent will also be de ter mined for stream and
till ma te rial. Flu o ride con tent, con duc tiv ity and pH will be
de ter mined for the raw streamwater sam ples.

Data Release

Re sults of the reanalysis work are sched uled to be re leased
to the pub lic in Jan u ary 2010 and the new infill sur vey re -
sults will be pub lished in the late spring 2010. Prior to the
re lease, pro ject data will be care fully checked for an a lyt i cal 
qual ity us ing in serted blind du pli cate sam ples and con trol
ref er ence ma te rial. When the in for ma tion is de ter mined to
be com plete and ac cu rate, the reanalysis data will be dig i -
tally merged with sam ple site lo ca tion in for ma tion, an a lyt i -
cal re sults and field ob ser va tions from the orig i nal sur vey’s
dig i tal data re ports and the new infill an a lyt i cal data will be

com piled with its as so ci ated field in for ma tion. The re lease
pack ages will be made avail able from the Geoscience BC
and BCGS websites and will in clude de tailed de scrip tions
of the work. The sur vey data will be dis trib uted in a va ri ety
of dig i tal for mats. Pro ject re sults will out line a num ber of
ex plo ra tion op por tu ni ties in clud ing pro spec tive re gional
trends as well as in di vid ual sam ple anom a lies. In com bi na -
tion with other geoscience in for ma tion, care ful as sess -
ments of the data will generate increased mineral tenure
acquisition and encourage more detailed follow-up
investigations.

Project Summary

Add ing value to the BC geo chem i cal da ta base has been one
of the pri mary ob jec tives of Geoscience BC’s QUEST ini -
tia tives and other geo chem i cal sur vey work. Since 2005,
this has been suc cess fully ac com plished with the reanalysis 
of over 20 000 ar chived sed i ment pulps, 8800 new drain age 
sed i ment and wa ter sam ples and in ex cess of 1000 till sam -
ples. This com pi la tion of high qual ity, publically avail able
geo chem i cal in for ma tion has in fused a vast range of new
multi-el e ment data into the existing collection.

Rec og nized as a valu able ex plo ra tion tool, the on go ing de -
vel op ment of the da ta base from a rel a tively lim ited an a lyt i -
cal suite of el e ments has been ac com plished uti liz ing a
strong ad her ence to na tional stan dards com bined with an
in ter est by gov ern ment agen cies to pro duce and main tain a
con sis tent and up-to-date ex plo ra tion re source. Al though
the da ta base re mains a work in prog ress, its cur rent con di -
tion is im pres sive. The col lec tion cur rently in cludes close
to 70 000 re gion ally dis trib uted sam ples, cov ers close to
70% of BC and sam ple sites are at trib uted with up to 70
analytes. In for ma tion ex tracted from the da ta base con tin -
ues to com ple ment ex plo ra tion ac tiv i ties and has been suc -
cess fully used to dis cover min eral pros pects, re-eval u ate
previously explored regions and investigate newly
identified prospective areas.
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