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INTRODUCTION

Ef fec tive min eral ex plo ra tion in the Nechako Pla teau
and ad join ing re gions of cen tral Brit ish Co lum bia has for
many years been hin dered by thick for est cover, an ex ten -
sive blan ket of till and other gla cial de pos its and, lo cally,
wide spread Ter tiary ba salt cover. Where un der taken, re -
gional till and lake sed i ment geo chem i cal sur veys have
been ef fec tive as re con nais sance ex plo ra tion tech niques.
How ever, few pub licly avail able stud ies have been con -
ducted here into the use of surficial geo chem is try to aid in
prioritizing re gional geo chem i cal anom a lies, or in car ry ing
out the most ef fec tive geo chem i cal sur veys at a prop erty
scale in ar eas of ex otic cover. In this re spect, BC has lagged
far be hind other pro vin cial and in ter na tional ju ris dic tions
in un der tak ing ap plied geo chem i cal ex plo ra tion re search.

In re sponse to a call from Geoscience BC for
geoscience pro jects to pro mote re source in vest ment in BC,
this pro ject in ves ti gates the geo chem i cal re sponse, in soil
and Qua ter nary ma te ri als, of a Au-Ag epi ther mal pros pect
(3Ts pros pect) in cen tral BC (Fig. 1). This re gion is highly
pro spec tive for the dis cov ery of epi ther mal Au de pos its,
among other min eral de posit types, and the low-
sulphidization 3Ts pros pect is one of the more sig nif i cant
ex am ples of this type in the re gion. The ob jec tive of the
pro ject is to de ter mine and rec om mend the most ef fec tive
field and lab o ra tory geo chem i cal meth ods for prop erty-
scale eval u a tion of bur ied min eral tar gets in drift-cov ered
ter rain, by 1) eval u at ing the most suit able soil me dia and
ho ri zons for field sam pling, and 2) eval u at ing and com par -
ing com mer cially avail able an a lyt i cal meth ods.

The study com prises an in te grated field and lab o ra tory
in ves ti ga tion of com par a tive soil ho ri zons, an a lyt i cal di -
ges tions and se lec tive ex trac tion meth ods on soil from
transects across two of the 3Ts min er al ized vein sys tems,
the Tommy vein and the Ted vein. Geo chem i cal anal y ses

were con ducted on sam ples from a range of soil ho ri zons
span ning the 3Ts pros pect us ing sev eral com mer cially
avail able par tial and se lec tive ex trac tion meth ods, in clud -
ing

• aqua regia di ges tion – in duc tively cou pled plasma–
mass spec trom e try (ICP-MS),

• Na-Pyrophosphate LeachSM,
• En zyme Leach (EL)SM,
• Mo bile Metal Ion (MMI)SM,
• Soil Gas Hy dro car bons (SGH)SM, and
• Soil Desorption Py rol y sis (SDP)SM.

This prog ress re port will out line the full field and an a -
lyt i cal meth od ol ogy scope of the pro ject, but pre lim i nary
re sults re ported here will fo cus solely on com par a tive aqua
regia di ges tion – ICP-MS Au and Ag re sults for LFH ho ri -
zon hu mus, B ho ri zon soil and un der ly ing C ho ri zon till.

 This pro ject is en vi sioned as a smaller, more re stricted, 
Cordilleran an a logue of the suc cess ful cen tral Ca na dian
CAMIRO ‘Deep Pen e trat ing Geo chem is try’ pro ject and its
suc ces sors. These and sim i lar pro jects, spear headed by the
Geo log i cal Sur vey of Can ada and the On tario Geo log i cal
Sur vey, have pro vided a wealth of ob jec tive data and valu -
able in ter pre tive re sults for ef fec tive geo chem i cal ex plo ra -
tion be neath ex otic over bur den (e.g., Cameron et al., 2004;
Bajc, 1998). No sim i lar, pub licly avail able, com par a tive
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Fig ure 1. Lo ca tion of the 3Ts epi ther mal Au-Ag pros pect and the
Cordilleran Geo chem is try Pro ject study site in the south ern
Nechako Pla teau area of cen tral BC.



geo chem i cal meth od ol ogy stud ies have
been con ducted in the west ern Cor dil lera,
and it is this vac uum that the pro ject at -
tempts to fill. As well, this pro ject com ple -
ments the par al lel Geoscience BC re search 
pro ject ‘Halo gens in sur face ex plo ra tion
geo chem is try: method de vel op ment’
(Dunn et al., 2006); The 3Ts pros pect is
one of three min eral de pos its of vary ing
types se lected for this study of halo gen
geo chem i cal re sponses in B ho ri zon soil
and veg e ta tion.

Pro ject de liv er ables are to in clude
prac ti cal rec om men da tions on the most
ap pro pri ate field sam pling, prep a ra tion
and an a lyt i cal tech niques for epi ther mal
Au de posit ex plo ra tion in this en vi ron -
ment. Where and what to sam ple? Which
an a lyt i cal meth ods re flect the pres ence of
bur ied min er al iza tion, and which do not?
Which of the meth ods pro vide the great est
and op ti mal geo chem i cal con trast for
prop erty-scale ex plo ra tion? An swer ing
these ques tions will as sist min eral ex plo -
ra tion com pa nies in con duct ing the most
ef fec tive geo chem i cal ex plo ra tion pro -
grams for blind tar gets, thereby in creas ing
the like li hood of dis cov ery.

LOCATION, ACCESS AND
PHYSIOGRAPHY

The 3Ts Au-Ag pros pect is lo cated in
the  Fawn ie  Creek  map  a rea  (NTS
093F /03 ) ,  abou t  125  km sou th  o f
Vanderhoof, in the south ern Nechako Pla -
teau re gion of the In te rior Pla teau of cen -
tral BC. The prop erty is reached by fol low -
ing the Kenny Dam Road and then the
Kluskus For estry Road south from
Vanderhoof for about 161 km, and then by
the Green 9000 Road to the old Tsacha ex -
plo ra tion road to the for mer Teck Cor po ra -
tion camp site. As truck ac cess to the prop -
erty via the Green 9000 Road is pre vented
by the re cent re moval of a bridge, cur rent
ac cess is by all-ter rain ve hi cle from the
Teck camp site along old ex plo ra tion roads
(Fig. 2). Poor ac cess brought about by re -
moval of the bridge caused a sig nif i cant in -
crease in the time and ex pense needed to
com plete the pro ject.

The pros pect is lo cated in the Tommy
Lakes re gion of the Naglico Hills, an area of roll ing hills,
small lakes and ponds, and mi nor wet land ar eas (el e va tion
1065–1250 m). It is just north of the Black wa ter River,
which sep a rates the Nechako Pla teau to the north from the
Fra ser Pla teau to the south. Quartz vein ing and as so ci ated
al ter ation sys tems are rel a tively re sis tant to weath er ing and
lo cally form small but prom i nent ridges be tween Tommy
Lake to the north and Adrian Lake to the east. Lodgepole
pine (Pinus contorta) and white spruce (Picea glauca) are
the most com mon trees on the prop erty (Fig. 3). They were
the ob ject, in part, of the par al lel halo gen geo chem is try
study by Dunn et al. (2006). As pen (Populus tremuloides)

is also lo cally pres ent. The dom i nant lodgepole pine here
has, as else where in cen tral BC, been af fected by the re cent
moun tain pine bee tle in fes ta tion.

BEDROCK GEOLOGY AND MINERAL
DEPOSITS

Exploration History

The orig i nal Tommy vein dis cov ery of what is now the
3Ts pro ject area was staked in early 1994 by Teck Cor po ra -
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Fig ure 2. South-fac ing view to ward 3Ts Au-Ag pro ject area, show ing the Lit tle Adrian
Lake drain age and the ef fects of moun tain pine bee tle dam age on lodgepole pine
trees, June 2005.

Fig ure 3. Typ i cal lodgepole pine and white spruce for est, show ing ubiq ui tous thick
cover of sur face moss at 3Ts prop erty, east ern por tion of Ted vein geo chem i cal ori en ta -
tion line (site 570) near Adrian Lake, July 2005.



tion as the Tsacha prop erty (MINFILE 093F 055;
MINFILE, 2005), fol low ing the re lease of BC Geo log i cal
Sur vey sur face rock geo chem i cal data (up to 3.7 g/t gold
and 41.8 g/t sil ver) by Diakow et al. (1994). A bed rock
map ping party had dis cov ered an au rif er ous quartz vein
sys tem out crop ping on hummocky moss-cov ered rock
knobs in the Tommy Lakes area, and re leased the gold re -
sults at the Cordilleran Roundup con fer ence in Van cou ver
in Jan u ary 1994. Other prop er ties staked in cluded the
Taken prop erty (MINFILE 093F 068). Re lease of re gional
lake sed i ment geo chem i cal data (Fig. 4) for the south ern
Nechako area dur ing the sum mer of 1994 (Cook and
Jackaman, 1994) helped bring about ad di tional stak ing in
the area. Ini tial sur face sam pling across the Tommy vein by
Teck re turned as says of up to 61.9 g/t gold and 292.5 g/t sil -
ver (Pautler, 1995). Ex plo ra tion of the Tsacha (Teck) and
Taken (Phelps Dodge) prop er ties dur ing the pe riod 1994–
1999 ex panded the known min er al ized vein sys tem to in -
clude sev eral ad di tional veins, in clud ing the Ted vein. Dur -
ing this pe riod, 81 holes to tal ling more than 16 000 m were
drilled on the Tsacha prop erty, pri mar ily on the Tommy
vein. The in ferred re source on the Tsacha prop erty is
470 700 t grad ing 7.4 g/t Au and 65.2 g/t Ag, based on a 4 g/t 
Au cut off grade (Wallis and Fier, 2002).

Af ter a pe riod of in ac tiv ity, South ern Rio Re sources
Ltd. staked the ad ja cent Tam prop erty in 2001, optioned the 
Tsacha and Taken prop er ties in 2002 from Teck Cominco
and Phelps Dodge, re spec tively, and con sol i dated the claim 
groups (~34 km2) as the 3Ts pro ject. Re cent work by South -
ern Rio has in cluded the con tin ued drill ing of the Tommy
and Larry veins, and the dis cov ery of sev eral ar eas of min -
er al ized boul ders.

Regional and Property Bedrock Geology

Re gional ge ol ogy of the south ern Nechako Pla teau
was first mapped by Tip per (1963) and more re cently by
Diakow et al. (1994, 1995) and Diakow and Levson (1997). 
This part of the Stikine Terrane is dom i nated by vol ca nic
and sed i men tary units of the Lower to Mid dle Ju ras sic
Hazelton Group. These are in truded by the Late Ju ras sic
Capoose batholith to the north, and lo cally over lain by
Eocene vol ca nic units of the Ootsa Lake Group. Mio cene-
Plio cene Chil cotin Group ba salt flows are pres ent in low-
ly ing ar eas to the south, ob scur ing the pres ence of older,
more pro spec tive rock units.

Prop erty-scale map ping was car ried out by Pautler et
al. (1999). Hazelton Group rocks host ing epi ther mal quartz 
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Fig ure 4. Bed rock ge ol ogy of the 3Ts epi ther mal Au-Ag pro ject area, south ern Nechako Pla teau (NTS 093F/02, 03), show ing lo ca tions of
min er al ized veins and 2005 soil ori en ta tion tra verses over the Tommy and Ted veins; re gional ge ol ogy af ter Diakow et al. (1994, 1995); re -
gional lake sed i ment geo chem i cal data show ing el e vated Au con cen tra tions (re gional me dian: 1 ppb) around 3Ts vein sys tem from Cook
and Jackaman (1994); gla cial striae and flut ings from Levson and Giles (1994) and Giles and Levson (1995). Re fer to Rhys (2003) for all
names of mi nor veins. Di a gram mod i fied from Cook and McConnell (2001).



vein min er al iza tion in the area of the Tsacha and Tam prop -
er ties are char ac ter ized by rhy o lite ash-flow tuff and lapilli
tuff of the Entiako For ma tion. Of these, the dom i nant host
unit is a ma roon quartz-phyric lapilli tuff ap prox i mately
400 m thick. Late Cre ta ceous felsite sills and a Mid dle Ju -
ras sic augite por phyry plug are ex posed to the south of the
3Ts vein sys tem. Lane and Schroeter (1997) re ported a pre -
lim i nary U-Pb zir con date of 73.8 ±2.9 Ma for the bi o tite-
phyric felsite sill that in trudes the Tommy vein. Cre ta ceous
fine-grained diorite sills and dikes are ex posed to the north
of the vein sys tem near the south side of Tommy Lake. One
of these, a shal lowly dip ping sill that is likely anal o gous to
felsite mapped to the south, is ap prox i mately 100–150 m
thick and cuts the Tommy and Ted veins at depth. Smaller
dikes and sills <5 m in thick ness are also com monly ob -
served in drillcore (Rhys, 2003).

Epithermal Au-Ag Mineralization

The 3Ts Au-Ag pros pect is a low-sulphidization epi -
ther mal Au-Ag pros pect that com prises the for mer Tsacha
(MINFILE 093F 055; MINFILE, 2005) and Tam/Taken
(MINFILE 093F 068) show ings. Epi ther mal pre cious
metal de pos its in cen tral BC have been clas si fied as be ing
hosted by ei ther 1) rocks of Eocene or youn ger age, pri mar -
ily fel sic vol ca nic rocks of the Ootsa Lake Group, such as
the Wolf (MINFILE 093F 045) or Clisbako (MINFILE
093C 016) pros pects, or 2) older Lower to Mid dle Ju ras sic
Hazelton vol ca nic rocks (Lane and Schroeter, 1997). The
3Ts vein min er al iza tion here is Late Ju ras sic in age and be -
longs to the lat ter, less well-known group of older epi ther -
mal Au de pos its. Ar gon-ar gon dat ing of po tas sium feld spar 
from the al tered mar gin of the Tommy vein at the Uni ver -
sity of Brit ish Co lum bia re turned a Late Ju ras sic age of
144.7 ±1.0 Ma (Bottomer, 2003a), sim i lar to that of the
Capoose in tru sive event.

The Tommy and Ted veins are the best ex plored of at
least nine par al lel veins and stockworks that make up the
3Ts quartz vein sys tem (Fig. 4). These, which also in clude
the Larry, Johnny, Ian, Bobby, Bar ney,
Goofy and Alf veins (Tsacha prop erty) and 
the Mint vein (Tam prop erty), oc cur over
an area of ap prox i mately 2 km2 within the
host fel sic tuff of the Entiako For ma tion.
In gen eral, subvertically dip ping min er al -
ized quartz-cal cite-po tas sium-feld spar
veins on the prop erty strike north-north -
west erly and ex hibit typ i cal epi ther mal
tex tures, in clud ing vein brec cia frag ments, 
crustiform band ing and comb crys tal
struc tures con sis tent with a shal low depth
of for ma tion (Pawliuk, 2005). They are as -
so ci ated with po tas sium-feld spar(?)-
quartz-seri cite-py rite al ter ation ha loes of
vari able thick ness. Gold in quartz vein
min er al iza tion has also been in ter sected
be low the cross cut ting microdiorite sill at
both the Tommy and Ted veins, and each
re mains open at depth be neath this. The
Tommy vein is con sid ered to rep re sent a
higher level in the hy dro ther mal sys tem
than the Ted vein, based on dif fer ences in
Ag:Au ra tio, base metal con tent and the
ex tent of wallrock al ter ation (Bottomer,
2003b). The fol low ing de scrip tions are
taken from sev eral sources, in clud ing

Lane and Schroeter (1997), South ern Rio re ports (e.g.,
Pawliuk, 2005) and the struc tural study of Rhys (2003).

TOMMY VEIN

The Tommy vein, the larg est on the prop erty, is lo cated
on the Tsacha claim (MINFILE 093F 055) and is a north-
north west erly-strik ing, subvertical, quartz-adu laria-cal -
cite-po tas sium-feld spar vein. It is up to 8 m wide (av er age
width 4 m) and has a known strike length of about 640–
700 m (Fig. 4). The vein re mains open along strike. It ex -
hib its typ i cal epi ther mal tex tures, such as brec cia fea tures,
lo cal crustiform band ing, comb crys tal struc tures and drusy 
cav i ties, and is cut by a diorite sill at an av er age depth of
about 120 m. The Tommy vein has also been traced be low
the sill, and an 11.3 m drill in ter sec tion at 280 m ver ti cal
depth re turned 8.83 g/t Au and 62.6 g/t Ag.

The vein shows some lo cal re lief (Fig. 5). It con sists of
mas sive, clear to milky white crys tal line quartz and sub or -
di nate cal cite with lo cally de vel oped colloform bands of
pale grey chal ce dony, adu laria and rare am e thyst (Lane and
Schroeter, 1997), as well as po tas sium feld spar (Rhys,
2003). Pre cious metal min er al iza tion oc curs as fine-
grained dis sem i na tions in colloform band ing and bladed
veins. Mas sive vein min er al iza tion is typ i cally flanked by
quartz stringer, stockwork or brec cia zones. It is of the low-
sulphidization type and con tains less than 1% me tal lic min -
er als, in clud ing chal co py rite, py rite, stephanite, ar gen tite,
ga lena, na tive gold (±electrum), specularite and mag ne tite.
He ma tite and mal a chite are mi nor con stit u ents. The Ag:Au
ra tio in the vein var ies form <1 to 50, with a mean of about
10.

Wallrock hy dro ther mal al ter ation as so ci ated with the
Tommy vein is patchy, and clay and seri cite al ter ation are
only spo rad i cally and dis tally de vel oped. Lane and
Schroeter (1997) re ported nar row and lo cally in tense zones 
of sili ci fi ca tion to be as so ci ated with broad zones of weak,
red-col oured clay al ter ation as so ci ated with he ma tite.
How ever, Rhys (2003) stated that both the Tommy and ad -
ja cent Larry vein are en vel oped by broad zones of pale grey 
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Fig ure 5. View of Tommy vein, show ing the sam pling of LFH ho ri zon hu mus (site 591),
July 2005.



to pink po tas sium feld spar-quartz-seri -
cite-py rite al ter ation ex tend ing, in some
cases for up to tens of metres into the fel sic
vol ca nic host. Al ter ation was stated to be
wid est in the cen tral and south ern parts of
the Tommy and Larry vein sys tem, and
weaker in the north. In ad di tion to these, a
large (approx. 1000 m by 300–500 m) po -
tas sium-feld spar(?)-quartz-seri cite-py rite 
al ter ation zone has been mapped within
the host rhy o lite tuff to the west of the
Tommy vein (Rhys, 2003).

The Larry vein, about 200 m east of
the Tommy vein, was tra versed by the
same Tommy geo chem i cal ori en ta tion line 
dur ing this study, as was the Ian vein sys -
tem to the west. The Larry vein has been
traced 590 m along strike and 100–200 m
downdip, and is open in all di rec tions. No
re source es ti mate has been com pleted.
Rhys (2003) noted that Larry stockwork
more closely re sem bled a sheeted vein
sys tem than a true stockwork.

TED VEIN

The Ted vein is lo cated on the Tam 2 claim (MINFILE
093F 068) about 1 km east-south east of the Tommy vein. It
is a sim i larly north-north west erly-strik ing (150–170°),
subvertical, quartz-cal cite-sul phide vein with epi ther mal
tex tures. The vein has been traced along strike for at least
300 m and over an av er age width of 10 m, and is the wid est
of the 3Ts veins. It is open along strike both north and south, 
and to depth. The orig i nal Ted vein show ing con sists of a
50 m wide zone of small out crops and subcrop (Fig. 6) of al -
tered rhy o lite and quartz stockworks, one vein of which
reached 15 m in width. Sur face rock sam ples from this
show ing were re ported to con tain 1.5 g/t Au, 82 g/t Ag,
0.1% Zn and 0.3% Pb (Schimann, 1994). The Ted vein is of
the in ter me di ate-sulphidization type and may rep re sent a
lower level within the hy dro ther mal sys tem than the
Tommy vein on the ba sis of sev eral fac tors. These in clude a
higher Ag:Au ra tio, higher Mn and base metal con tents,
greater gangue car bon ate com po nent and more ex ten sive
wallrock al ter ation (Bottomer, 2003b, pers. comm., 2005).

Ini tial drill ing of the Ted vein by Phelps Dodge in 1996
re turned a 6.46 m true width in ter sec tion of 8.88 g/t Au and
393.6 g/t Ag (Fox, 1996). The up per con tact of the 70 m
thick in tru sive sill cut ting the Ted vein is at 120–140 m
depth, and an above-sill ini tial in ferred re source of
273 800 t grad ing 2.0 g/t Au and 133 g/t Ag has been pre -
pared (Wallis and Fier, 2004). More re cent drill ing (hole
TT-04-37) has en coun tered Au min er al iza tion be neath the
sill, at a depth of 388.3–399.3 m, in ter sect ing 11 m (es ti -
mated true width 6.5 m) of quartz-car bon ate vein re turn ing
3.74 g/t Au and 59.3 g/t Ag (Pawliuk, 2005).

The fol low ing de scrip tion of the Ted vein is para -
phrased from Pawliuk (2005) and Rhys (2003). Quartz-cal -
cite vein ing var ies widely in col our from pale grey to
creamy white, is finely banded, and ex hib its tex tural ev i -
dence for at least three ep i sodes of vein ing and brecciation.
Vein ma te rial typ i cally con tains 10–40% vari ably si lici fied
frag ments of rhy o lite por phyry wallrock and about 5–10%
vari ably col oured cal cite, which oc curs as late-stage in fill -
ing of brecciated zones and open cav i ties. Open cav i ties are
re ported to form up to 2% of the rock vol ume. The Ted vein

con tains ap prox i mately 0.5% finely dis sem i nated sul phide
min er als, pri mar ily py rite but also in clud ing vari able
amounts of chal co py rite, sphalerite, ga lena, Ag-sulphides,
tellurides and sulphosalts. Chal co py rite and sphalerite oc -
cur as ir reg u lar wispy masses and 2–5 mm blebs, re spec -
tively, and both are rimmed by later sulphosalt (?). Early
quartz vein frag ments within the Ted vein brec cia com -
monly have greater sul phide and sulphosalt (?) min eral
con tents than do later gen er a tions of quartz-cal cite in fill -
ing. Dis sem i nated red he ma tite is also lo cally pres ent
within the vein.

Much higher sul phide con cen tra tions are also lo cally
pres ent. Pawliuk (2005) re ported a 0.45 m drill in ter sec tion
of deep hole TT-04-37 con tain ing 30% ga lena and 10% dis -
sem i nated sulphosalt (?); an other ga lena-bear ing vein in -
ter sected in the same hole re turned 171 g/t Ag and 2.27%
Pb over a nar row 0.43 m wide in ter sec tion.

Hy dro ther mal al ter ation of the host rhy o lite tuff at the
Ted vein is sim i lar to that at the Tommy. Per va sive sili ci fi -
ca tion, and po tas sium-feld spar-quartz±py rite al ter ation,
grades out ward from the vein to pale bleached al ter ation
(Rhys, 2003).

SURFICIAL GEOLOGY AND SOILS

Regional Surficial Geology and Quaternary
History

Surficial ge ol ogy of the Fawnie Creek and ad ja cent
Tsacha Lake map ar eas (NTS 093F/02, 03) was mapped by
Levson and Giles (1994) and Giles and Levson (1995), re -
spec tively. The sed i ments com prise mainly basal till with
sub or di nate col lu vial and glaciofluvial de pos its. The en tire
re gion was ice cov ered dur ing the Late Wisconsinan gla cial 
max i mum, and ice-flow stud ies in di cate that the dom i nant
gla cial di rec tion was to the east-north east (Giles and
Levson, 1994a). Mapped surficial cover at the 3Ts area is
mainly thin till ve neer (<1 m thick) and thin col lu vial ve -
neer (<1 m thick) over dis con tin u ous bed rock. Till ve neer
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Fig ure 6. Sam pling site just downslope of the Ted vein (site 559), July 2005.



pre dom i nates in the area around the Tommy vein, whereas
col lu vium and ad ja cent ar eas of till blan ket were mapped
nearer Adrian Lake in the area of the Ted vein (Levson and
Giles, 1994). A drift-pros pect ing po ten tial map of the
Fawnie Creek map area (Giles and Levson, 1994b) high -
lighted the 3Ts area, among oth ers, as hav ing a high to very
high po ten tial for the use of near-sur face geo chem i cal
meth ods in trac ing surficial sed i ment back to its bed rock
source. Lo cal ized ar eas of ex otic glaciofluvial sand and
gravel are re stricted to small stream val leys be tween the
lakes. Small Ho lo cene or ganic wet land de pos its oc cur in a
few ar eas of lower re lief. No sys tem atic prop erty-scale
Qua ter nary map ping or sec tion in ter pre ta tion was at -
tempted as part of this study, but pro fil ing
of sam ple pits here gen er ally con firms, at a 
prop erty scale, the re gional map ping re -
sults of Levson and Giles (1994).

Till and Soil Development

TILL AND OTHER PARENT
MATERIALS

Till is pres ent at most soil pro file sites
along the Tommy transect, other than over
the rel  a t ively weath  er ing-re sis  tant
Tommy vein. It oc curs as both basal and
colluviated tills. Basal till (Fig. 7) is typ i -
cally grey, over consolidated, lo cally
sandy and is most com mon on the west ern
part of the transect. In con trast, colluviated 
till is more wide spread on the steeper slope 
to the east of the Tommy vein. The dis tri -
bu tion of par ent ma te ri als is more com plex 
on the Ted transect line. Most pro files of
gla cial de pos its ex am ined on the Ted
t ran sec t  co n  s i s t  o f  b asa l  t i l l ,  bu t
glaciofluvial outwash sand (Fig. 8) was
en coun tered in three pits along the line.
These sam ples were in cluded with till
sam ples for aqua regia di ges tion and ICP-
MS anal y sis. Sev eral of the Ted basal till
ho ri zons are classed as IIC ho ri zons due to
the wide spread oc cur rence of coarse, an -
gu lar, near-sur face col lu vium de pos its
over pre-ex ist ing till. No sam ples of C ho -
ri zon till or other par ent ma te rial were ob -
tained from four thin rubbly soil sites on
the Tommy transect, mostly near the
Tommy vein, and from one site on the Ted
transect.

SOIL DEVELOPMENT

Two main near-sur face soil ho ri zons
are found above the wide spread basal or
colluviated tills at all sam ple sites: 1) an
or ganic-rich LFH ho ri zon hu mus layer,
and 2) a thin B ho ri zon min eral soil of vari -
able ge netic or i gin. All such soils were
clas si fied in ac cor dance with the Ca na dian 
Sys tem of Soil Clas si fi ca tion (Ag ri cul ture
Can ada, 1987).

Sam ples of LFH ho ri zon hu mus com -
prise a mix ture of par tially de com posed
twigs, nee dles, cones, moss and other fine-
grained or ganic de bris above the un der ly -

ing min eral soil. They are thin, typ i cally in the range of 2–
4 cm, and do not ex ceed 5 cm at any site. The LFH ho ri zon
lies be neath a wide spread cover of sur face moss, which was 
not sam pled here, and is mar gin ally thicker at sites on the
more sub dued to pog ra phy of the Ted transect than on the
steeper Tommy transect.

The B ho ri zon min eral soils on the 3Ts prop erty are
pre dom i nantly brunisols (Fig. 9, 10). They take the form of
thin, brown to red-brown, near-sur face Bm ho ri zons, typ i -
cally 10–20 cm in thick ness. No podzolic Bf ho ri zons were
ob served at any site, al though there is some ev i dence for lo -
cal de vel op ment of eluviated Aej ho ri zons in rare outwash
sand and gravel.
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Fig ure 7. Typ i cal basal till (site 501) from back ground area at west ern end of the
Tommy ori en ta tion line, show ing typ i cal brunisolic Bm soil ho ri zon and LFH ho ri zon hu -
mus de vel op ment.

Fig ure 8. Glaciofluvial outwash sand and Bm soil de vel op ment (site 576) at west ern
end of the Ted ori en ta tion line.



Most Bm ho ri zon soils pro filed on the
Tommy ori en ta tion transect are within rel -
a tively sim ple till or colluviated till par ent
ma te ri als. Four of the soils are, how ever,
de vel oped in an gu lar rub ble±col lu vium in
rocky ar eas where no till is pres ent; three
of these are im me di ately around the
Tommy vein ex po sure. Soil de vel op ment
is much more com plex on the Ted tra verse
line, where brunisolic B ho ri zons are de -
vel oped within till, rub ble and col lu vium
(Fig. 11), col lu vium (?) and lo cal ized
glaciofluvial outwash sand par ent ma te ri -
als. Fur ther more, com pos ite soil pro files
are pres ent at sev eral sites where Bm ho ri -
zons are pref er en tially de vel oped in
coarse, grav elly, near-sur face col lu vium
de pos its above IIC ho ri zon till (Fig. 12).
The col lu vium is from an upslope source,
in this case to the south, whereas the un -
der ly ing till has orig i nated from an up-ice
source to the west. Sev eral such sites are
pres ent along the east ern part of the Ted
transect line near Adrian Lake, all of
which have since been sta bi lized by for est
growth.

Previous Geochemical Surveys 
and Studies

The south ern Nechako River area, in -
clud ing the Fawnie Creek (NTS 093F/03)
map area, was the ob ject of a se ries of re -
con nais sance geo chem i cal pro grams car -
ried out by the BC Geo log i cal Sur vey dur -
ing the pe riod 1992–1995. These pro jects,
car ried out with bed rock map ping pro -
grams un der the ban ner of the In te rior Pla -
teau Pro ject, in cluded re gional lake sed i -
ment geo chem i cal sur veys (Cook and
Jackaman, 1994), lake wa ter geo chem i cal
sur veys (Cook et al., 1999), Qua ter nary
map ping and till geo chem i cal sur veys
(Levson et al., 1994; Cook et al., 1995)
and till ori en ta tion stud ies (Levson, 2001). 
Dis tri bu tion of lake sed i ment Au re sults in
the Tommy Lakes area clearly out lines the
lo ca tion of the orig i nal Tommy vein
(Fig. 2). The sin gle lake sed i ment sam ple
col lected from Adrian Lake re turned the
high est to tal (INAA) Au value (256 ppb)
in that geo chem i cal sur vey (re gional me -
dian 1 ppb Au). In all, four small lakes
con tain ing mod er ately el e vated to highly
el e vated gold con cen tra tions in the range 4–256 ppb were
found to en cir cle the small hills host ing the orig i nal Tommy 
Au vein dis cov ery at what is now the 3Ts pro ject. In ad di -
tion to the high Au con cen tra tion, which was con firmed by
sub se quent INAA reanalysis of the sam ple, this Adrian
Lake sed i ment was also char ac ter ized by very low or back -
ground-level abun dances of other el e ments, in clud ing As
(7.8 ppm), Cu (36 ppm) and Pb (4 ppm). Re gional till geo -
chem i cal data of Levson et al. (1994) also show the down-
ice dis persal of Au in till from the de posit. Of sev eral till
sam ples col lected by the BC Geo log i cal Sur vey in 1993

north east of the Tommy vein, two re turned el e vated Au val -
ues of 23 ppb.

Lit tle in the way of soil geo chem i cal sur veys ap pears
to have been con ducted near the Tommy vein. How ever, at
least three near-sur face B ho ri zon soil geo chem i cal sur veys 
of the ad ja cent Tam and Taken prop er ties were car ried out
dur ing 1994–1998 by Fox Geo log i cal (Fox, 1994, 1995,
1996, 1999) on be half of Phelps Dodge and oth ers. They in -
clude two over lap ping soil grids and sub se quent infill work 
(N = 832 sam ples). Line ori en ta tions of the two grids (east-
west and 060°, re spec tively) are roughly trans verse to the
strike of the vein sys tems. How ever, they are also roughly
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Fig ure 9. Typ i cal soil pro file in the 3Ts area, show ing sur face hu mus (LFH ho ri zon)
above brunisolic Bm ho ri zon and un der ly ing C ho ri zon till (site 505), west ern por tion of
the Tommy ori en ta tion line.

Fig ure 10. Thin Bm soil ho ri zon de vel oped in rub ble and col lu vium di rectly atop bed -
rock at the Tommy vein (site 591); no till pres ent at this site.



par al lel to the dom i nant east or north east-trending ice-flow
di rec tion on the prop erty, sug gest ing the pos si bil ity that
any Au or Ag geo chem i cal sig na tures of soil po ten tially de -
rived from any Au-bear ing till dis persal plumes may have
been missed in the gaps be tween the 200 m or 100 m
gridline spac ings. Nev er the less the soil sam pling ap pears
to have been car ried out con sis tently from year to year, and
it suc cess fully de lin eated the ar eas of the Ted and Mint vein
sys tems.

FIELD AND LABORATORY
METHODS

Quality Control – Quality
Assurance Procedures

A va ri ety of stan dard QA-QC pro ce -
dures was used in both the field and the
lab o ra tory to en sure a uni formly high
qual ity of data. A 20-sam ple block method
of sam pling was used, in which field du pli -
cates and stan dards were col lected and in -
serted at reg u lar in ter vals. Field du pli cates
(n = 5 pairs) were col lected at a rate of 1 ev -
e r y  1 0  s a m p l e s ,  a n d  a p  p r o  p r i  a t e
CANMET and other con trol stan dards in -
serted at a rate of at least 1 in ev ery 20 sam -
ples. For those se lec tive ex trac tion meth -
ods for  which s tan dards are  ei ther
un avail able or poorly con strained, such as
Mo bile Metal Ion (MMI) or En zyme
Leach pro ce dures, mul ti ple in ser tions of a
B ho ri zon bulk sam ple, pre pared as a con -
trol, were in cluded as blind drift mon i tors
in batches to mon i tor an a lyt i cal pre ci sion.
This bulk sam ple was ob tained from a soil
pro file near the Tommy vein. In ad di tion to 
these proactive QA-QC ini tia tives, some
of the lab o ra to ries also re ported the re sults
of their in ter nal QA-QC pro ce dures, such
as those for in ter nal stan dards and an a lyt i -
cal rep li cates.

Field Sampling Procedures

Field work at the 3Ts prop erty was
con ducted dur ing late June to early July
2005. A se ries of soil pro files (N = 36 sites) 
were con ducted on two ap prox i mately
750 m long east-west lines transecting
each of the Tommy and Ted veins (Fig. 2).
The Tommy transect com prises 20 sites;
the Ted transect com prises an ad di tional
16 sites. Sam ple sites (Fig. 13) are spaced
at roughly 50 m in ter vals, al though tighter
25 m site spac ings were used nearer the
vein sys tems, and dis tal sites are lo cally
tele scoped to 75–100 m spac ings. One of
the sites di rectly over the Tommy vein is
off set to the south rel a tive to the sam pling
line. The east ern end of the Tommy soil
transect is at a small wet land area, but the
veg e ta tion transect of the halo gen geo -
chem is try study con tin ues for an other
1.5 km to the east (Dunn et al., 2006).

Three types of or ganic and min eral sam ples, ex clu sive
of veg e ta tion (Dunn et al., 2006), were col lected at each
pro file site:
• LFH ho ri zon hu mus
• B ho ri zon soil
• C ho ri zon till

The two sam pling transects were pur posely cho sen to
cross the veins at rather ar bi trary points, so as not to bias
field work to ward those parts of the veins known to be most
pro spec tive. All-ter rain ve hi cle road ac cess was uti lized
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Fig ure 11. Brunisolic Bm ho ri zon soil de vel oped in loose rub ble and col lu vium atop
weath er ing bed rock at site 570, near the east ern end of the Ted ori en ta tion line; no till
pres ent at this site.

Fig ure 12. Com pos ite soil pro file, show ing pref er en tial de vel op ment of brunisolic Bm
ho ri zon within sta bi lized near-sur face an gu lar col lu vium atop IIC ho ri zon till; site (559)
lo cated im me di ately down-ice and downslope from Ted vein ex po sure.



where pos si ble, but was not a ma jor fac tor
in sit ing of the transects. In all, 7 sep a rate
sam ples were col lected at each site for the
range of in tended an a lyt i cal pro ce dures; a
to tal of 14 such sam ples were col lected at
each field du pli cate site.

A sin gle LFH ho ri zon hu mus sam ple
was col lected at each site, us ing Hubco®

breath able bags to pre vent rot ting of the
sam ple be fore reach ing the lab. Hu mus
sam ples com prise a mix ture of par tially
de com posed twigs, nee dles, cones, moss
and other fine-grained or ganic de bris
above the un der ly ing min eral soil. Sur face 
for est mosses over hu mus were stripped
off prior to hu mus col lec tion, and were not
sam pled as part of this study. Hu mus sam -
ples were col lected first at each site so as to 
pre vent any in ad ver tent con tam i na tion of
this thin ho ri zon (typ i cally <5 cm thick)
from the un der ly ing min eral soil. Each site 
was closely in spected prior to sam pling to
en sure that it was pris tine and there had
been no prior sur face dis tur bance. In the
case of roadcut sam ple sites, the LFH sam -
ple was taken far ther back from the bank to 
elim i nate any pos si bil ity of in ad ver tently
col lect ing ma te rial con tam i nated by soil
dur ing ear lier road-build ing op er a tions.

A to tal of 5 sam ples of B ho ri zon or
ad ja cent near-sur face soil were col lected
at each site. One B ho ri zon sam ple was
col lected for each of aqua regia di ges tion,
En zyme Leach (EL), Soil Gas Hy dro car -
bons (SGH), and Soil Desorption Py rol y -
sis (SDP). In ad di tion, a fifth sam ple was
col lected at con stant depth of 10–25 cm at
each site for Mo bile Metal Ion (MMI)
anal y sis. In prac tice, this con stant depth
typ i cally, al though not al ways, cor re -
sponded to a mixed sam ple of the Bm ho ri -
zon with the un der ly ing tran si tional BC
ho ri zon. All soil sam ples ob tained for pro -
pri etary se lec tive ex trac tions were sam -
pled and pre served in ac cor dance with the
ap pro pri ate lab o ra tory pro to cols. For ex -
am ple, all sam ples for MMI, SGH and
SDP anal y sis were col lected us ing Zipoc®

bags; these were then placed within a pro -
tec tive outer poly bag which was se cured
with a zap strap. Sam ples col lected for
aqua regia di ges tion were also used for
other de ter mi na tions in clud ing LOI, pH
and, where ap pli ca ble, Au fire as say. Note that these B ho ri -
zon sam ples are also, in part, the sub ject of the par al lel halo -
gen geo chem is try study of Dunn et al. (2006). All soils
were clas si fied in ac cor dance with the Ca na dian Sys tem of
Soil Clas si fi ca tion (Ag ri cul ture Can ada, 1987).

A sin gle C ho ri zon till sam ple (mean weight 4.85 kg)
was col lected from shal low ox i dized till ma te rial at most
sites (Fig. 14). Till sam ples were typ i cally ob tained from a
depth of ap prox i mately 45–60 cm on the Tommy transect,
and from about 40–60 cm on the Ted transect. No till sam -
ples were ob tained from four rubbly near-bed rock sites on
the Tommy transect, mostly near the Tommy vein, and from 

one site on the Ted transect. In ad di tion, a few of the C ho ri -
zon sam ples on the Tommy line are of glaciofluvial or i gin.
All sam ples were col lected in large poly bags and se cured
with a zap strap. All sam ples were shipped to their re spec -
tive lab o ra to ries in hard plas tic cases to pre vent any pos si -
ble dam age to the sam ples.

Field du pli cate sam ples (n = 5 pairs) of all me dia were
typ i cally col lected from pits dug a few metres apart at rel e -
vant sites. Overstorey veg e ta tion sam ples were also col -
lected at each site as part of the par al lel halo gen geo chem is -
try study (Dunn et al., 2006). These biogeochemical
sam ples con sisted of lodgepole pine (Pinus contorta) outer
bark and white spruce (Picea glauca) fo liage.
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Fig ure 13. Typ i cal till pit (site 525) in basal till at the east ern end of the Tommy ori en ta -
tion line; note ab sence of out crop and the ex ten sive for est moss cover.

Fig ure 14. Till pro file from same site as pre vi ous photo on Tommy ori en ta tion line,
show ing LFH hu mus and brunisolic Bm soil ho ri zons above grey basal till; sam ple bag
at right is C ho ri zon till sam ple TOM-S-525-3.



Sample Preparation and Analytical
Procedures

Sam ples from each ho ri zon were an a lyzed for a range
of com mer cially avail able par tial di ges tions and pro pri -
etary se lec tive ex trac tions (Ta ble 1). Aqua regia di ges tion – 
ICP-MS multielement anal y ses and both pH and LOI de ter -
mi na tions were com mon to all three types of soil me dia, but
the ma jor ity of the se lec tive ex trac tions were con ducted
solely on the near-sur face B ho ri zon min eral soil sam ples
that have tra di tion ally been used for prop erty-scale geo -
chem i cal ex plo ra tion in BC. These in cluded En zyme Leach 
(EL), Mo bile Metal Ion (MMI), Soil Gas Hy dro car bons
(SGH) and Soil Desorption Py rol y sis (SDP), as well as to -
tal Au de ter mi na tion by Pb-col lec tion fire as say – ICP-MS.
Sam ples of the LFH ho ri zon hu mus were also an a lyzed by
Na-pyrophosphate leach and con duc tiv ity in ad di tion to
aqua regia – ICP-MS. All C ho ri zon sam ples were an a lyzed 
by aqua regia di ges tion – ICP-MS and for to tal Au by Pb-
col lec tion fire as say – ICP-MS only.

Aqua regia geo chem i cal work on hu mus, soil and till,
as well as Au fire as say, pH, LOI and other de ter mi na tions,
were con ducted at Acme An a lyt i cal Labs, Van cou ver. Spe -
cial ized pro pri etary se lec tive ex trac tions were car ried out
at ALS Chemex, Perth, Aus tra lia (MMI); Ac ti va tion Lab o -
ra to ries, Ancaster, On tario (EL and SGH); and SDP Pty.,
Bris bane, Aus tra lia (SDP).

SAMPLE PREPARATION

Sam ple prep a ra tion pro ce dures for all hu mus, soil and
till sam ples pre pared and an a lyzed for trace el e ments by
aqua regia di ges tion – ICP-MS at Acme An a lyt i cal Labs are 
out lined here. Prep a ra tion pro ce dures for those LFH and B
ho ri zon soils sub mit ted for pro pri etary se lec tive ex trac -
tions (Na-pyrophosphate, EL, MMI, SGH and SDP) are de -
scribed in the ap pro pri ate sec tions that fol low. Note that all
sam ple prep a ra tion ac tiv i ties were car ried out at the rel e -
vant lab o ra to ries; no prior prep a ra tion work was con ducted 
in the Tatelkuz Lake field camp on any sam ples.

All LFH ho ri zon hu mus sam ples were first al lowed to
air dry in the field prior to ship ping, and were then dried in
the lab o ra tory at low heat (40°C), disaggregated within
their orig i nal bags by pound ing with a mal let, and screened
to <250 µm (–60 mesh ASTM) us ing stain less steel sieves.

All B ho ri zon soil sam ples were dried at low heat
(40°C) and sieved in their en tirety to <180 µm (–80 mesh
ASTM) us ing stain less steel sieves, with 30 g splits be ing
taken for each of group 1F aqua regia – ICP-MS anal y sis
and group 3B-MS Pb-col lec tion Au fire as say. The widely
used –80 mesh soil frac tion was used here to fa cil i tate com -
par i sons with most ex plo ra tion in dus try soil datasets.

The C ho ri zon till sam ples were dried at low heat
(40°C) and then sieved in their en tirety to <63 µm (–230
mesh ASTM) us ing stain less steel sieves in ac cor dance
with stan dard till prep a ra tion pro ce dures of the Geo log i cal
Sur vey of Can ada and the BC Geo log i cal Sur vey. Splits of
30 g were taken for each of group 1F aqua regia – ICP-MS
anal y sis and group 3B-MS Pb-col lec tion Au fire as say.

AQUA REGIA (AR) DIGESTION

Aqua regia di ges tions with ICP-MS fin ish (Acme
group 1F) were con ducted on all pre pared 3Ts hu mus (LFH
ho ri zon), min eral soil (B ho ri zon) and till (C ho ri zon) sam -
ples at Acme An a lyt i cal Labs, Van cou ver. In each case,
30 g an a lyt i cal subsamples were di gested with 180 ml 2-2-2 
HCl-HNO3-H2O at 95°C for 1 hour, di luted to 600 ml and
then an a lyzed for a 53-el e ment suite by both ICP-MS and
ICP-ES on Perkin-Elmer Elan 6000 and SpectroCirus in -
stru men tal units, re spec tively. This rel a tively weak aqua
regia di ges tion is a par tial di ges tion, pro vid ing a par tial re -
cov ery of nu mer ous sil i cate-bound and re frac tory el e ments 
such as Ni, Ba and Cr. It is typ i cally near-com plete, how -
ever, for sul phide-as so ci ated el e ments such as Cu, Zn, Pb,
Ag and Co.

An a lyt i cal subsamples of 30 g were used in each case
here in an at tempt to in crease sam ple rep re sen ta tive ness
and min i mize Au par ti cle sparcity ef fect, but aqua regia –
di gest ible Au as re ported here may or may not be com plete,
de pend ing on the na ture of the sil i cate host. At the time of
writ ing, to tal Au de ter mi na tions by Pb-col lec tion fire as say 
were un der way on all min eral soil and till sam ples to ver ify
ear lier re sults.

Sub se quent to this, 20 g of pre pared B ho ri zon soil
pulp was sup plied in most cases to the halo gen geo chem is -
try study (Dunn et al., 2006), a fur ther 15–30 g re moved for
Au fire as say pur poses and the re main ing <180 µm (–80
mesh ASTM) frac tion then fur ther sieved to <63 µm (–230
mesh ASTM) for fur ther group 1F aqua regia – ICP-MS
trace el e ment de ter mi na tion of the finer soil frac tion. This
work was in prog ress at time of writ ing.

MOBILE METAL ION (MMI) S M

The Mo bile Metal Ion (MMI) method is a pro pri etary
com mer cial se lec tive ex trac tion method of Wamtech Pty.
Ltd., Aus tra lia; anal y ses are con ducted un der li cense at a
num ber of lab o ra to ries around the world. There is a pau city
of pub lished case stud ies on the use of MMI geo chem is try
in the search for epi ther mal Au de pos its in the Cor dil lera
and, in fact, there are only a few such stud ies of any sort in
north ern gla ci ated ter rain (e.g., Fedikow, 2005; Bajc,
1998). The MMI-M par tial ex trac tion suite was con ducted
on near-sur face soil sam ples by ALS Chemex at their fa cil -
ity in Perth, West ern Aus tra lia. The MMI-M method (ALS
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LFH Horizon B Horizon C Horizon
Humus Soil Till

Au by fire assay X X

Aqua regia �  ICP-MS X  X 1 X
Na-pyrophosphate X
Enzyme Leach X
Mobile Metal Ion Multi- 

element (MMI-M)SM
  X 2

Soil Gas Hydrocarbons 

(SGH)SM

X

Soil Desorption 

Pyrolysis (SDP)SM

X

pH X X X
Conductivity X
Loss-on-ignition X X X

1 with halogen geochemistry project of Dunn et al. (2006)
2 sampled at constant depth, typically from Bm/BC horizons

Note that aqua regia �  ICP-MS determinations were conducted on both 
� 80 mesh and � 230 mesh fractions of B horizon soils.

TABLE 1. SUMMARY OF DIGESTION AND OTHER METHODS
USED FOR ANALYSIS OF ORGANIC AND MINERAL SOIL

HORIZONS: FIRE ASSAY FUSION, AQUA REGIA, NA-
PYROPHOSPHATE, ENZYME LEACH (EL), MOBILE METAL
ION (MMI-M), SOIL GAS HYDROCARBON (SGH) AND SOIL

DESORPTION PYROLYSIS (SDP)



Chemex code ME-MS17) is one of sev eral MMI an a lyt i cal
suites that use pro pri etary leach re agents stated to be suit -
able for the ex trac tion of tar get el e ments, in this case a
multielement suite. An a lyt i cal fin ish is by ICP-MS. Re sults 
are to be re ported by Cook and Dunn (work in prog ress).

ENZYME LEACH (EL) S M

The En zyme Leach (EL) method is a pro pri etary com -
mer cial se lec tive ex trac tion method of Ac ti va tion Lab o ra -
to ries Ltd., Ancaster, On tario. En zyme Leach has at tracted
much at ten tion from the min eral ex plo ra tion in dus try but,
as with MMI, most pub lished case stud ies are con fined to
nonglaciated ar eas. En hanced En zyme Leach anal y ses
(Actlabs code 7EnhEL) of all B ho ri zon soil sam ples were
con ducted by Ac ti va tion Lab o ra to ries us ing an ICP-MS
fin ish. The method, al though pro pri etary, is con sid ered to
be se lec tive for those met als as so ci ated with the amor phous 
man ga nese ox ide phase that coats min eral par ti cles in the
near-sur face en vi ron ment. A 1 g sam ple of <250 µm (–60
mesh) soil ma te rial is leached in a glu cose oxidaze so lu tion
con tain ing a pro pri etary en zyme, which re acts with and
dis solves any amor phous man ga nese ox ide pres ent. Any
met als are re ported to be complexed with gluconic acid,
and the so lu tions are an a lyzed us ing a Perkin-Elmer Elan
6000 or 6100 ICP-MS unit. Re sults will be re ported at a
later date by Cook and Dunn (work in prog ress).

SOIL GAS HYDROCARBONS (SGH) S M

The Soil Gas Hy dro car bons (SGH) method is a pro pri -
etary com mer cial an a lyt i cal method of Ac ti va tion Lab o ra -
to ries Ltd., Ancaster, On tario. Sam ple prep a ra tion and
anal y sis for SGH was con ducted on all B ho ri zon soil sam -
ples by Ac ti va tion Lab o ra to ries. Sam ples were air dried at
no more than 40°C, sieved to <250 µm (–60 mesh) and a
0.5 g sam ple ex tracted and an a lyzed by gas chro ma tog ra -
phy – mass spec trom e try. The method, al though pro pri -
etary, tar gets a range of 162 or ganic com pounds that are
thought to be ad sorbed onto clay min er als and amor phous
iron and man ga nese ox ides pres ent in the soil. Hy dro car -
bons in the C5–C17 range are mea sured, as these are stated
to be more ro bust from a field sam pling per spec tive, and
less af fected by de cay ing biogenic ma te rial than hy dro car -
bons in the C1–C4 range. The SGH method has been the
sub ject of a re cent CAMIRO re search study (Suther land
and Hoffman, 2003), but, to the knowl edge of the au thors,
no pub lished case stud ies on the use of the SGH method are
known from the west ern Cor dil lera. Re sults for 3Ts are to
be re ported by Cook and Dunn (work in prog ress).

SOIL DESORPTION PYROLYSIS (SDP) S M

Soil Desorption Py rol y sis (SDP) is a pro pri etary com -
mer cial an a lyt i cal method of SDP Pty. Ltd., Bris bane, Aus -
tra lia. The B ho ri zon soil sam ples were shipped to Aus tra lia 
by air to min i mize elapsed time be tween col lec tion and
anal y sis, and prep a ra tion and SDP anal y sis of the sam ples
was con ducted at that fa cil ity. The SDP method is stated to
mea sure trace amounts of vol a tile com pounds, such as light 
hy dro car bons and other gases, which are ad sorbed onto
clay-size soil par ti cles. Sam ples are dried at 40°C, the 0.2–
2 µm clay-size par ti cle frac tion sep a rated us ing a cen tri -
fuge, and to tal ad sorbed gases de ter mined by py rol y sis at
450°C. Study of the SDP re sponse here is timely, as most
SDP ori en ta tion stud ies have been con fined, with a few ex -
cep tions, to de pos its in arid desert en vi ron ments of Aus tra -

lia, Chile and Ne vada. Re sults from the 3Ts pros pect will be 
re ported by Cook and Dunn (work in prog ress).

SODIUM PYROPHOSPHATE LEACH

So dium pyrophosphate leaches (Acme group 1SLO)
were con ducted on all LFH ho ri zon hu mus sam ples at
Acme An a lyt i cal Labs, Van cou ver. This is a non pro pri etary 
se lec tive ex trac tion method for or ganic-rich sam ples that is
widely avail able at com mer cial lab o ra to ries. The pro ce -
dure used here in volves the leach ing of a 1 g pre pared hu -
mus sam ple with 10 ml 0.1M Na-pyrophosphate
(Na3P2O7), bot tle roll ing for two hours and ICP-MS de ter -
mi na tion of a 58-el e ment an a lyt i cal suite us ing a Perkin-
Elmer Elan 6000 unit. The leach is se lec tive for el e ments
ad sorbed by or ganic mat ter (humic and fulvic com pounds)
and was car ried out on or ganic-rich hu mus sam ples only.
Re sults will be re ported at a later date by Cook and Dunn
(work in prog ress).

FIRE ASSAY FOR TOTAL AU
DETERMINATION

Lead-col lec tion Au fire as says (Acme group 3B-MS)
were con ducted at Acme An a lyt i cal Labs, Van cou ver on all
3Ts min eral soil and till sam ples to 1) ver ify the pres ence of
el e vated Au con cen tra tions in soil; and 2) as cer tain, by to tal 
de com po si tion of the sam ples, what dif fer ences, if any,
might ex ist be tween the par tial (aqua regia di ges tion) and
to tal Au de ter mi na tions. Fire as says of 30 g subsamples of
<180 µm (–80 mesh ASTM) B ho ri zon pre pared soil and
<63 µm (–230 mesh ASTM) pre pared till, with ICP-MS
fin ish, were in prog ress at time of writ ing.

OTHER DETERMINATIONS

In ad di tion to the above par tial and se lec tive ex trac -
tions, other de ter mi na tions, in clud ing pH and loss-on-ig ni -
tion (LOI), were car ried out on all or ganic and min eral soils
at Acme An a lyt i cal Labs. Con duc tiv ity was also de ter -
mined on only the hu mus sam ples.

Soil pH was de ter mined in the lab on a 5 g sam ple
slurry in 10 ml of dis tilled-deionized wa ter. Field pH was
not de ter mined. Loss-on-ig ni tion, an ap prox i mate mea sure
of or ganic mat ter con tent, was de ter mined at 500°C. Con -
duc tiv ity of hu mus sam ples was mea sured by con duc tiv ity
elec trode.

PRELIMINARY RESULTS AND
DISCUSSION

Quality Control – Quality Assurance
Results

For the pur poses of this pre lim i nary re port, qual ity
con trol – qual ity as sur ance re sults pre sented here are lim -
ited to an as sess ment of an a lyt i cal ac cu racy and pre ci sion
for se lected el e ments de ter mined by aqua regia di ges tion –
ICP-MS. An a lyt i cal ac cu racy is mon i tored by the in ser tion
of con trol stan dards of known com po si tion and eval u a tion
of the re sults. Rep li cate anal y ses of these stan dards also
pro vide an es ti ma tion of an a lyt i cal pre ci sion at var i ous
con cen tra tion lev els. Cer ti fied CANMET till and lake sed i -
ment stan dards were used, as were a va ri ety of in ter nal till
and or ganic soil stan dards from both BC Geo log i cal Sur vey 
and ex plo ra tion in dus try sources.
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An a lyt i cal ac cu racy for se lected el e ments is well
within ac cept able lim its for most el e ments of eco nomic in -
ter est. For ex am ple, mul ti ple in ser tions (n = 3) of
CANMET till stan dard TILL-3 in the B ho ri zon soil suite
re turned mean ±1σ re sults of 1410 ±54 ppb Ag, rel a tive to
the rec om mended value of 1.4 ±0.2 ppm (1400 ±200 ppb)
Ag re ported by Lynch (1996). At the lower end of the Ag
con cen tra tion range, mul ti ple in ser tions of CANMET till
stan dard TILL-1 in each of the B ho ri zon soil (n = 4) and till
(n = 3) suites re turned mean ±1σ re sults of 206 ±8 ppb and
210 ±12 ppb Ag, re spec tively, rel a tive to a rec om mended
value of <0.2 ppm (<200 ppb) Ag. Three in ser tions of each
of TILL-1 and TILL-4 in the till suite re turned Cu re sults of
48.6 ± 1.3 ppm and 224.5 ± 9.5 ppm rel a tive to rec om -
mended val ues of 49 ±2 ppm and 254 ±15 ppm Cu, re spec -
tively. Ac cu racy of hu mus anal y ses are sim i larly within ac -
cept able lim its. For ex am ple, three in ser tions of the
or ganic-rich CANMET stan dard LKSD-4 in the LFH ho ri -
zon suite re turned mean ±1σ re sults of 209 ±7 ppm Zn, 34.6 
±1.3 ppm Cu and 238 ±4 ppb Ag rel a tive to rec om mended
val ues of 195 ±16 ppm Zn, 31 ±2 ppm Cu and 0.2 ±0.1 ppm
(200 ± 100 ppb) Ag, re spec tively (Lynch, 1999).

Ex am i na tion of pre ci sion re sults shows that an a lyt i cal
pre ci sion, as de ter mined by rep li cate anal y ses of stan dards,
is gen er ally better than 10% for most trace el e ments of eco -
nomic in ter est, such as Ag, Zn, Pb and Cu. For ex am ple,
rep li cate anal y ses of five sets of CANMET and other stan -
dards in the till and min eral soil suites by aqua regia di ges -
tion – ICP-MS re turned pre ci sion re sults in the range 5.3–
11.1% for Ag, 3.1–10.0% for Zn and 3.9–9.8% for Pb. Rep -
li cate blind anal y ses (n = 5) of the B ho ri zon field stan dard
re turned very sim i lar pre ci sion re sults of 8.3% for Ag,
5.2% for Zn and 5.1% for Pb. Pre ci sion re sults for these
same three el e ments in the LFH ho ri zon hu mus suite, as de -
ter mined by three anal y ses of LKSD-4, are 3.0% for Ag,
7.1% for Zn and 2.4% for Pb.

Summary Statistics and Overview of
Results

Sum mary sta tis tics for se lected el e ments de ter mined
by aqua regia di ges tion – ICP-MS for each of LFH ho ri zon
hu mus, B ho ri zon soil and C ho ri zon till and other par ent
ma te ri als are shown for the com bined ori en ta tion lines (Ta -
ble 2) and for both the Tommy (Ta ble 3) and Ted (Ta ble 4)
transects. Dis cus sion here of the re sults for the geo chem i -
cal ori en ta tion lines will be con fined to com par a tive aqua
regia di ges tion data, par tic u larly Au and Ag, for each of the
three soil ho ri zons sam pled. Re main ing se lec tive ex trac -
tion and other geo chem i cal re sults will be re viewed in the
fi nal pro ject re port (Cook and Dunn, work in prog ress).

El e vated Au con cen tra tions in min eral soil and hu mus
are pres ent in all Tommy transect ho ri zon suites, and in
most Ted transect ho ri zon suites. In most cases, the high est
Au con cen tra tions are on the Tommy transect. Here, up to
41 ppb Au is pres ent in LFH ho ri zon hu mus (me dian
1 ppb), up to 223 ppb Au in B ho ri zon soil (me dian 5.3 ppb)
and up to 41 ppb Au in C ho ri zon till and other par ent ma te -
ri als (me dian 3.2 ppb). Some what lower but nev er the less
el e vated Au con cen tra tions are also pres ent in Ted transect
sam ple me dia. These in clude up to 24 ppb and 85 ppb Au in
B ho ri zon soil (me dian 1.8 ppb) and C ho ri zon till (me dian
3.1 ppb), re spec tively. In the case of till, sam ples from both
transects re turned sim i lar back ground me dian re sults
(3.2 ppb and 3.1 ppb), but the high est con cen tra tions are on

the Ted transect. Only LFH hu mus ho ri zons on the Ted
transect failed to yield any el e vated Au con cen tra tions
(max i mum 2.5 ppb).

Box plots show ing Au and Ag (ppb) dis tri bu tion in
each of hu mus, B ho ri zon soil and C ho ri zon till par ent ma -
te ri als for the com bined Tommy and Ted ori en ta tion
transects (Fig. 15) in di cate that el e vated Au con cen tra tions
(>50 ppb) are re stricted to B and C ho ri zon min eral soil, al -
though one hu mus sam ple (41 ppb Au) from di rectly over
the Tommy vein does ap proach this level. Con versely, all
but one of those sam ples con tain ing >2000 ppb (2 ppm) Ag
are or ganic-rich hu mus from the LFH ho ri zon; min eral soil
had sub stan tially lower back ground Ag con cen tra tions.

Downprofile Geochemical Variations with
Soil Horizon

Some gen eral downprofile geo chem i cal re la tions are
ap par ent in the sum mary of sta tis ti cal re sults for the com -
bined lines. A few el e ments (e.g., Mo) have near-con stant
me dian con cen tra tions (range of me di ans 0.82–1.00 ppm)
with depth, re gard less of soil ho ri zon, but ab so lute con cen -
tra tions of most el e ments in crease with in creas ing depth in
3Ts soil. Me dian con cen tra tion of many el e ments, in clud -
ing those re lated to epi ther mal min er al iza tion (e.g., Au and
As), in min eral soil are sev eral times those in or ganic-rich
hu mus, but there is lit tle dif fer ence in me dian re sults from
one min eral ho ri zon to an other. In the case of Au (Fig. 15),
for in stance, me dian con cen tra tions in B ho ri zon soil
(3.7 ppb) and C ho ri zon till (3.2 ppb) do not dif fer ap pre cia -
bly from one an other, but are 8–9 times that of the over ly ing 
hu mus (0.4 ppb Au). Other el e ments, in clud ing Cu, Ce, Y
and Zr, show a more grad ual in crease in me dian con cen tra -
tion with in creas ing depth in the soil pro file.

Me dian con cen tra tions of sev eral el e ments, no ta bly
Ag, Cd, Hg and S, are much higher in sur face hu mus rel a -
tive to un der ly ing min eral soil. For ex am ple, me dian, or
back ground-level, Ag con cen tra tions are 4 times greater in
hu mus (582 ppb) than in the C ho ri zon (145 ppb), as shown
in Fig ure 15. Sim i larly, the me dian con cen tra tion of Hg in
hu mus (214 ppb) is more than 10 times that pres ent in B ho -
ri zon min eral soil (19 ppb) and more than 23 times that of
the C ho ri zon (9 ppb). Me dian loss-on-ig ni tion (LOI) re -
sults are sim i larly much greater in or ganic-rich hu mus
(90.8%) rel a tive to the un der ly ing B ho ri zon soil (11 times)
and C ho ri zon par ent ma te rial (21 times).

Geochemical Contrast Over Gold
Mineralization

El e vated Ag (Fig. 16, 17) and Au (Fig. 18, 19) geo -
chem i cal re sponses in all ori en ta tion soil me dia re flect, to
vary ing de grees, the pres ence of epi ther mal Au min er al iza -
tion as so ci ated with quartz veins on both the Tommy and
Ted prop er ties. In gen eral, Ag tends to form more co her ent
multisite anom a lies, whereas Au, per haps as a con se quence 
of the par ti cle sparcity ef fect, more com monly oc curs as
sin gle-site anom a lous val ues.

The ab so lute con cen tra tions of el e ments in soil ho ri -
zons may be the prod uct of a host of fac tors, such as bulk
com po si tion, lithological or i gin, surficial cover, to pog ra -
phy, weath er ing and biogeochemical cy cling. It is not the
ab so lute mag ni tude of Au, Ag or other el e ments in a soil
ho ri zon that de ter mines its ef fec tive ness for geo chem i cal
ex plo ra tion, but rather the ex tent of geo chem i cal con trast
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be tween re sults from min er al ized and unmineralized ar eas.
Con trast is mea sured here with re sponse ra tios, which are
shown in transect plots for all Ag and Au in hu mus, B ho ri -
zon and C soil re sults at each vein (Fig. 16–19). Re sponse
ra tios level all sets of re sults to a com mon base line for com -
par i son. They are cal cu lated, for each el e ment, by cal cu lat -
ing the ra tio for each site con cen tra tion to the me dian value
for that ori en ta tion line. For ex am ple, a re sponse ra tio of 1
in di cates a sam ple con cen tra tion at the me dian, or 50th per -
cen tile, of the dataset; a re sponse ra tio of 4 in di cates a con -
cen tra tion of 4 times the me dian, re gard less of the ab so lute
mag ni tude.

TOMMY VEIN RESULTS

Soil geo chem i cal re sults at the Tommy vein show
highly el e vated Ag con cen tra tions in hu mus of up to
5380 ppb (site 591), which are more than 11 times that of
back ground hu mus Ag con cen tra tions (me dian 475 ppb)
along the Tommy ori en ta tion line. Per haps even more sig -
nif i cantly, el e vated lev els of Ag in hu mus in ex cess of
2000 ppb per sist in hu mus sam ples down ice and
downslope along the line for a fur ther 75–80 m to the east.
This pat tern mim ics a sim i lar, al though slightly lower in
mag ni tude and less co her ent, Ag dis tri bu tion in B ho ri zon
soil; soil Ag con cen tra tions here of up to 2899 ppb (site
591) have re sponse ra tios of 8–16 times back ground (me -
dian 182 ppb) and oc cur di rectly over and ad ja cent to the
Tommy vein at two sites. Highly el e vated soil Ag con cen -
tra tions do not per sist as far to the east downslope and down 
ice as they do in hu mus, but nev er the less pro vide greater
geo chem i cal con trast, as shown by the re sponse ra tios
(Fig. 16).

El e vated Au val ues of up to 223 ppb are pres ent in B
ho ri zon soil (me dian 5.3 ppb) at two sites di rectly above
and ad ja cent to the Tommy vein, and up to 41 ppb in LFH
ho ri zon hu mus (me dian 1 ppb). De spite the dif fer ences in

mag ni tude be tween Au re sults in the two sam ple me dia, re -
sponse ra tios in di cate that geo chem i cal con trast lev els of
the two are al most iden ti cal. Re sponse ra tios for soil at two
sites are in the range 13–43 times, whereas those for hu mus
at an over lap ping set of sites are in the range 10–41 times.
Con sid er ation of all ad ja cent sites with re sponse ra tios >5,
how ever, shows that B ho ri zon soil of fers a slightly more
co her ent geo chem i cal re sponse to Tommy vein min er al iza -
tion than does hu mus.

There is no di rect Ag or Au re sponse in till at the
Tommy vein, as no till is de vel oped di rectly over the out -
crop ping and moss-cov ered vein along the sam pling line
(Fig. 5, 10). How ever, el e vated Ag con cen tra tions up to
571 ppb, up to 8 times back ground lev els (me dian 72 ppb),
are pres ent at two down-ice sites to the east. Sim i larly el e -
vated Au con cen tra tions up to 41 ppb at two sites here
would seem to in di cate a lo cal down-ice dis persal of min er -
al ized till ma te rial from the Tommy vein of ap prox i mately
100 m, al though the spotty oc cur rence of till in this area
makes it dif fi cult to quan tify more pre cisely.

In ad di tion there is a lo cal Au re sponse in till (39 ppb;
site 521) at the Larry vein to the east. Sil ver con cen tra tions
in till here are a mod est 363–392 ppb, but these nev er the -
less cor re spond to el e vated re sponse ra tios of ap prox i -
mately 5 times back ground at three sites over about 60 m at
and ad ja cent to the Larry vein. Cor re spond ing Au re sponse
ra tios in till are 3–12 times back ground here. In ter est ingly,
nei ther hu mus nor B ho ri zon soil at the Larry vein showed
any el e vated Ag or Au con cen tra tions.

Con versely, el e vated Ag and Au in both hu mus and B
ho ri zon soil do de fine a sin gle-site anom a lous zone (site
518) be tween the Tommy and Larry veins. Highly el e vated
Ag con cen tra tions up to 3888 ppb in hu mus and 1182 ppb in 
B ho ri zon soil, for ex am ple, are re ported from pre dom i -
nantly rub ble and col lu vium; no till was en coun tered at the
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site. It is not pres ently known whether these pre cious metal
con cen tra tions re flect the lo ca tion of a pre vi ously un known 
zone or are sim ply the prod uct of downslope colluviation of 
min er al ized ma te rial from the Tommy vein.

TED VEIN RESULTS

Gold and sil ver in hu mus, B ho ri zon soil and till all re -
flect the pres ence of pre cious met als min er al iza tion at the
Ted vein to vary ing de grees, al though the mag ni tudes of the 
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Fig ure 16. Dis tri bu tion of Ag con cen tra tions (left) and cal cu lated re sponse ra tios (right) in hu mus, B ho ri zon soil and C ho ri zon till and other
par ent ma te ri als along the east-west Tommy vein ori en ta tion transect.

Fig ure 17. Dis tri bu tion of Ag con cen tra tions (left) and cal cu lated re sponse ra tios (right) in hu mus, B ho ri zon soil and C ho ri zon till and other
par ent ma te ri als along the ap prox i mately east-west Ted vein ori en ta tion transect.



geo chem i cal re sponses for these el e ments are slightly less
than those re ported for the Tommy vein. Con versely, soil at
Ted vein con tains higher con cen tra tions of cer tain base
met als such as Zn (max i mum 891 ppm) and Pb (max i mum
113 ppm) than does soil at the Tommy vein. These re sults
are con sis tent with the re ported higher sul phide min eral
con tent of the Ted rel a tive to the Tommy vein, where dis -
sem i nated sul phide min er als are not al ways ob served to be

pres ent (Rhys, 2003). Such aqua regia base metal re la tions
are not the sub ject of this pre lim i nary re port, which cen tres
on pre cious met als geo chem is try re sults, but they will be
ad dressed in the fi nal pro ject re port (Cook and Dunn, work
in prog ress).

The Ted vein is brack eted by two ori en ta tion sites
(sites 558 and 559), with the high est pre cious met als con -
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Fig ure 18. Dis tri bu tion of Au con cen tra tions (left) and cal cu lated re sponse ra tios (right) in hu mus, B ho ri zon soil and C ho ri zon till and other
par ent ma te ri als along the east-west Tommy vein ori en ta tion transect.

Fig ure 19. Dis tri bu tion of Au con cen tra tions (left) and cal cu lated re sponse ra tios (right) in hu mus, B ho ri zon soil and C ho ri zon till and other
par ent ma te ri als along the ap prox i mately east-west Ted vein ori en ta tion transect.



cen tra tions gen er ally re ported at the east ern most of the two
(site 559; Fig. 6, 12), im me di ately downslope and down
ice. El e vated Au con cen tra tions are pres ent in a B ho ri zon
soil (24.4 ppb; site 559) at the Ted vein and at two sites in C
ho ri zon till (26.9–84.9 ppb), both above and down ice of
the vein. These cor re spond, at site 559 clos est to the vein, to 
highly el e vated re sponse ra tios of 9 and 14 times back -
ground in soil and till, re spec tively. In the case of Ag, el e -
vated val ues are pres ent in all three me dia, par tic u larly at
the east ern most site 559. Sil ver con cen tra tions of 1523 ppb
in B ho ri zon soil (me dian 186 ppb) and 1271 ppb in till (me -
dian 156 ppb) both rep re sent re sponse ra tios of about 8
times those of back ground val ues. Sil ver con cen tra tions in
LFH ho ri zon hu mus at both of the Ted vein sites are also
very high, in the or der of 2000 ppb, but yield re sponse ra -
tios of only about 3 times due to the rel a tively high Ag
back ground con cen tra tions in hu mus on the Ted ori en ta tion 
line (me dian 621 ppb) rel a tive both to the un der ly ing min -
eral soil and to hu mus on the Tommy. In ter est ingly, there
are no co in ci dent el e vated Au con cen tra tions in LFH ho ri -
zon hu mus at the Ted vein, al though Au con cen tra tions up
to 41 ppb were re ported from sim i lar hu mus above the
Tommy vein (Fig. 5).

El e vated Au and Ag con cen tra tions in both B ho ri zon
soil and till at site 559 on the Ted ori en ta tion line are of very
sim i lar mag ni tude (e.g., 24–27 ppb Au), even though the
soil in this com pos ite pro file is de vel oped in a sta bi lized
col lu vial sed i ment (Fig. 12) rather than the un der ly ing IIC
ho ri zon till. This is likely, in this par tic u lar case, due to the
site be ing both downslope of (to the north east) and down
ice of (to the east) the same Ted vein. Else where, the lower
back ground Au con cen tra tions of B ho ri zon soil on the Ted
line (me dian 1.8 ppb) rel a tive to those on the Tommy line
(me dian: 5.3 ppb) may be, at least in part, due to the wide -
spread pres ence, over ly ing the till, of now-sta bi lized sur -
face col lu vium from a south erly, ap par ently unmineralized
source area. Sim i lar re la tions were re ported by Cook and
Fletcher (1994) for vary ing Pt con tents of ultra mafic col lu -
vium over ly ing till in the Tulameen area of south ern BC.

Per haps the most in trigu ing as pect of pre cious met als
dis tri bu tion on the Ted ori en ta tion line is the very high Ag
con tent (4907 ppb) of hu mus at one site (574), lo cated west
of the Ted vein. This highly el e vated Ag con cen tra tion is
the high est on Ted line and cor re sponds to a re sponse ra tio
of al most 8 times the me dian con cen tra tion in hu mus
(621 ppb). This LFH ho ri zon is de vel oped on a till-based
soil pro file in rel a tively flat ter rain. The Au con cen tra tion,
al though only 2.5 ppb, is nev er the less the high est of any of
the six teen hu mus sam ples on the Ted line (me dian:
0.1 ppb) and it yields a re sponse ra tio of 25 times back -
ground. The un der ly ing B ho ri zon soil con tains only back -
ground Au lev els but does yield an el e vated Ag con tent of
554 ppb, the sec ond high est on the line af ter the Ted vein it -
self, with a re sponse ra tio of al most 3 times back ground
(me dian 186 ppb). The prox im ity to ad ja cent hu mus sites
on the Ted line with high Ag sug gests two pos si ble ex pla na -
tions. It may re flect the pres ence of a par al lel or pe riph eral
min er al ized zone. Al ter na tively, given the sim i lar site el e -
va tion to the ad ja cent Ted vein, it may in stead sim ply re flect 
lo cal hydromorphic scav eng ing of met als de rived from
weath er ing of Ted vein min er al iza tion.

In ad di tion to the above, lo cally el e vated sin gle-site Au 
con cen tra tions of un known or i gin oc cur in till on the Ted
line, both near its west ern end (22 ppb) and at its east ern end 

(34.6 ppb). Nei ther B ho ri zon soil nor hu mus are sim i larly
en riched in Au at these sites.

PRELIMINARY CONCLUSIONS

Pre lim i nary re sults from a geo chem i cal ori en ta tion
study car ried out at the 3Ts epi ther mal Au-Ag pros pect in
cen tral BC show that Au and Ag de ter mined by aqua regia
di ges tion – ICP-MS in hu mus, B ho ri zon soil and C ho ri zon 
till all re flect, to vary ing de grees, the pres ence of Au in epi -
ther mal quartz vein min er al iza tion at both the Tommy and
Ted veins. In ad di tion to this, Au and Ag in till alone re flect
the pres ence of the Larry vein, which is transected by the
Tommy ori en ta tion line.

Re sults sug gest that, for prop erty-scale geo chem i cal
ex plo ra tion, B ho ri zon min eral soil and LFH ho ri zon or -
ganic-rich hu mus of fer sim i lar lev els of geo chem i cal con -
trast for aqua regia – di gest ible Au and Ag, with the B ho ri -
zon soil of fer ing slightly su pe rior con trast over all.
Brunisolic Bm ho ri zon soil is com monly de vel oped around
the 3Ts prop erty, pri mar ily in the basal and colluviated tills
that are the dom i nant gla cial par ent ma te rial in the area.
How ever, they are also found to be de vel oped in rubbly
near-bed rock col lu vium, sta bi lized col lu vium and
glaciofluvial sed i ments, un der lin ing the im por tance of the
proper iden ti fi ca tion of Qua ter nary de pos its in in ter pret ing
source di rec tions of any anom a lous geo chem i cal pat terns.

Geo chem i cal re sults vary slightly from vein to vein
with vari a tions in pri mary min er al ogy, to pog ra phy and
surficial cover. In gen eral aqua regia – di gest ible Au and
Ag re sults at the Tommy vein show slightly greater geo -
chem i cal con trast, as mea sured by re sponse ra tios, than do
those at Ted vein. At the Tommy vein, Au re sponse ra tios
for B ho ri zon soil and hu mus over the vein are al most iden -
ti cal. El e vated Ag re sults in hu mus pro vide a larger geo -
chem i cal foot print, but el e vated Ag in B ho ri zon soil of fers
slightly better anom aly con trast over the min er al iza tion.
Rubbly B ho ri zon soil and LFH hu mus are de vel oped di -
rectly over subcopping and out crop ping quartz vein min er -
al iza tion here, and likely in cor po rate a sig nif i cant com po -
nent of near-re sid ual min er al ized frag ments. There is no
di rect till re sponse, as nei ther basal nor colluviated till is
pre served di rectly over the vein. How ever, el e vated Au and 
Ag val ues in till im me di ately to the east are ten ta tively in -
ter preted to rep re sent, at least in part, gla cially trans ported
ma te rial that was lo cally de rived from the Tommy vein.

Surficial cover is more com plex on the Ted ori en ta tion
line. Lo cal ized glaciofluvial outwash sed i ments and more
wide spread sta bi lized near-sur face col lu vium are pres ent
in ad di tion to basal and colluviated tills. As with the
Tommy vein re sults, B ho ri zon min eral soil here pro vides
the best over all anom aly con trast for prop erty-scale geo -
chem i cal ex plo ra tion. Gold and sil ver in hu mus, B ho ri zon
soil and till all re flect the pres ence of pre cious met als min -
er al iza tion at the Ted vein to vary ing de grees, al though the
mag ni tudes of the geo chem i cal re sponses are slightly less
than those re ported for Tommy vein. In ad di tion, highly el -
e vated Au and Ag con cen tra tions are pres ent in both B ho ri -
zon soil and C ho ri zon till, both above and down ice of the
vein. El e vated Ag is sim i larly pres ent in LFH ho ri zon hu -
mus here, al though Au it self is ab sent. Read ers are re ferred
to the com pan ion pa per of Dunn et al. (2006) for ad di tional
in for ma tion on cor re spond ing lodgepole pine and white
spruce biogeochemical re sults at 3Ts.
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Al though the re sults of this study dem on strate that the
lo ca tions of both the Tommy and Ted veins may be suc cess -
fully de lin eated us ing min eral soil and or ganic-rich hu mus,
they do not nec es sar ily in di cate that sim i lar, but blind, de -
pos its may be de tected at greater depths. The fel sic tuff that
hosts epi ther mal Au-Ag min er al iza tion at 3Ts is only
poorly ex posed at sur face be neath the wide spread till ve -
neer, sta bi lized col lu vium and abun dant for est moss cover
that hin der ef fec tive pros pect ing here. How ever, the pos i -
tive aqua regia – di gest ible geo chem i cal re sults here are
strongly in flu enced by the near-sur face out crop ping and
subcropping of subvertical, highly re sis tant quartz veins
be neath a thin near-re sid ual soil. Con tin u a tion of fur ther
field stud ies in ar eas where the Tommy and Ted veins are
known to ex ist at greater depth may, how ever, help pro vide
some of these an swers.

A fi nal re port to Geoscience BC, in cor po rat ing com -
par a tive re sults of all an a lyt i cal meth ods em ployed in this
study (Cook and Dunn, work in prog ress), will be sub mit -
ted by March 31, 2006. The fi nal re port will as cer tain
which of the par tial and se lec tive ex trac tion meth ods de -
scribed here de lin eate the pres ence of min er al iza tion and
pro vide the great est lev els of geo chem i cal con trast over
each of the Tommy and Ted veins at the 3Ts pros pect. Spe -
cific field sam pling and an a lyt i cal rec om men da tions will
be pro vided for con duct ing the most ef fec tive prop erty-
scale geo chem i cal sur veys for sim i lar epi ther mal Au de -
pos its in the BC in te rior pla teau.
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