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Introduction

The Babine por phyry cop per dis trict has high po ten tial to
host por phyry cop per de pos its. Sit u ated north of Hous ton,
Brit ish Co lum bia, the dis trict has a rich min eral ex plo ra tion 
his tory and has hosted two pro duc ing por phyry cop per
mines (Bell and Granisle; Fig ures 1, 2). There are nu mer -
ous min eral show ings in the dis trict, in clud ing four de vel -
oped pros pects (Mor ri son, Dor o thy, Hearne Hill,
Fireweed; Fig ure 2). There is unstaked ground within the
Babine por phyry cop per dis trict and, rel a tive to dis tricts to
the east and northwest, it remains underexplored.

Levson (2001a, 2002) mapped the surficial ge ol ogy of the
Babine por phyry cop per dis trict and col lected 937 basal till
sam ples for trace-el e ment geo chem i cal anal y ses on the silt- 
plus clay-sized frac tion (<0.063 mm). As a re sult of this
work, 66 multisite, multi-el e ment geo chem i cal ex plo ra tion
tar gets were iden ti fied, over 13 of which are sit u ated within
unstaked ground (Levson, 2002). An ad di tional 18
multisite, sin gle-el e ment geo chem i cal ex plo ra tion tar gets
are sit u ated within unstaked ground. These tar gets were
iden ti fied by as sess ing the mag ni tude of el e vated metal
con cen tra tions in till within the con text of gla cial dis persal
pat terns and trans port di rec tion, other geo chem i cal
datasets, and surficial and bed rock ge ol ogy data (Levson,
2002).

The ob jec tives of this study are to

· con duct trace-el e ment geo chem i cal anal y ses on the
clay-sized frac tion of ar chived till sam ples col lected in
the Babine por phyry cop per dis trict; and

· use these new geo chem i cal data to fur ther con strain and
better de fine pre vi ously iden ti fied geo chem i cal tar gets
within the Babine por phyry cop per dis trict and pos si bly
iden tify new targets.

The goal of this study is to pro vide to the min eral ex plo ra -
tion com mu nity a new, high qual ity, re gional-scale, geo -
chem i cal dataset that will help guide ex plo ra tion ef forts in
the Babine por phyry cop per dis trict. This study will also
serve as a re in tro duc tion to the orig i nal surficial ge ol ogy
and till geo chem is try work com pleted by Levson (2001a,
2002), and the other geo log i cal and geo chem i cal data col -
lected as part of the Nechako NATMAP pro ject (Struik and
Mac In tyre, 2000). It is hoped that the new geo chem i cal
data gen er ated as part of this study will con trib ute to ward
lon ger-term ben e fits from in creased min eral ex plo ra tion
ac tiv ity in an area ad versely affected by the mountain pine
beetle infestation.

Study Area

The Babine por phyry cop per dis trict is sit u ated in west-
cen tral BC, in NTS map ar eas 093L/09, /16, 093M/01, /02,
/07, /08 (Fig ure 2), and falls within the Nechako Pla teau
phys io graphic re gion. This re gion can be char ac ter ized as
hav ing low re lief and gently roll ing to pog ra phy (Hol land,
1976). Large, elon gate, south west-trending lakes are com -
mon in lower val ley set tings (e.g., Babine, Takla, Mor ri son, 
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Fig ure 1. Lo ca tion of study area in west-cen tral Brit ish Co lum bia.
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Fig ure 2. Lo ca tion of till sam ples col lected within the Babine por phyry cop per dis trict, west-cen tral Brit ish 
Co lum bia. Lo ca tions of past-producing mines, de vel oped pros pects and show ings are also shown.



Nakinilerak and Fulton lakes). Al though the study area
does be come more moun tain ous in the north, as the Skeena
Moun tains are ap proached, bed rock out crop in this re gion
is lim ited as a ubiq ui tous cover of Late Wisconsinan drift
dom i nates the land scape. These sed i men ts have at least par -
tially cov ered the Eocene Babine in tru sive rocks which,
along with neigh bour ing coun try rocks, host the cop per-
gold min er al iza tion that occurs within the Babine porphyry
copper district.

Till is the dom i nant surficial de posit in the study area.
These de pos its vary in thick ness from less than one to sev -
eral metres and can be ridged or roll ing, hummocky or a
sub dued rep re sen ta tion of un der ly ing bed rock to pog ra phy.
On steeper slopes, in the north ern part of the study area in
par tic u lar, the till be gins to thin and is closely as so ci ated
with col lu vial de pos its and dis con tin u ous bed rock out crop. 
Con tin u ous bed rock out crop is lim ited to some of the
higher peaks in the study area, such as Fry pan and Trail
(Levson, 2002). Stream lined gla cial fea tures, pro duced by
mov ing ice (e.g., flutes and drum lins) can be found in the
study area and are typ i cally ori ented subparallel to ma jor
val leys (Levson, 2002). Hin der ing min eral ex plo ra tion are
thick glaciolacustrine units that can be as so ci ated with the
larger lakes, in par tic u lar Babine Lake. Glaciofluvial de -
pos its also oc cur in the study area and are typ i cally in ter -
preted to be as so ci ated with ar eas of stagnant ice along with
ice-proximal and subglacial fluvial systems.

Previous Work

Levson (2002) pres ents high qual ity, re gional-scale, till
geo chem i cal data for the Babine por phyry cop per dis trict.
In cluded in these re gional till geo chem i cal data are
property-scale, ori en ta tion till sur veys con ducted in the vi -
cin ity and down-ice of past-pro duc ing por phyry cop per
mines (Bell and Granisle) and de vel oped pros pects. In his
study, till sam ples col lected down-ice of nearly all ex ist ing
min eral prop er ties (0.5 km or more) have >95th per cen tile
metal con cen tra tions, com monly of more than one metal.
For ex am ple, till sam ples in the vi cin ity of the de vel oped
pros pects of Mor ri son and Hearne Hill (por phyry cop per,
mo lyb de num, gold) have >98th per cen tile con cen tra tions of 
copper, lead, gold, silver and antimony.

The util ity of till-based sur veys in the re gion is proven by a
study south of the study area, in the Fawnie Creek map area
(NTS 093F/03). Cook et al. (1995) con ducted a com par a -
tive study on the abil ity of re gional lake sed i ment and till
geo chem is try sur veys to iden tify known min eral oc cur -
rences. In this study, tills iden ti fied all seven known pros -
pects in the study area with >95th per cen tile el e ment con -
cen tra tions. Nine of eleven po ten tial new pros pects
pre sented in this study were also iden ti fied with till sam -
ples, which had >95th per cen tile concentrations of multiple
elements.

Other work has been con ducted in ar eas ad ja cent to the
Babine por phyry cop per dis trict. Tip per (1994) de scribes
the ice-flow his tory of the Smithers map area (NTS 093L).
Tip per (1971) also de scribes gla cial fea tures and gla cial
his to ries of ar eas south of the study area. Plouffe and
Ballantyne (1993) and Plouffe (1997, 2000) have also
mapped Qua ter nary de pos its and con ducted till geo chem is -
try sur veys for ar eas south and west of the study area.
Ferbey (2008) pro vides a geo graph i cally ref er enced list of
drift pros pect ing sur veys that have been conducted in BC.

Methodology

Till geo chem i cal sur veys can de tect known sources of min -
er al iza tion and iden tify new geo chem i cal ex plo ra tion tar -
gets (e.g., Sibbick and Kerr, 1995; Plouffe, 1997; Ferbey
and Levson, 2007). Till geo chem i cal sur veys are well
suited to as sess ing the min eral po ten tial of ground cov ered
by gla cial drift. Basal till, a spe cific type of drift and the
sam ple me dium used in these sur veys, is ideal for these as -
sess ments as it has a rel a tively sim ple trans port his tory, is
de pos ited di rectly down-ice of its source, and pro duces a
geo chem i cal sig na ture that is ae ri ally more ex ten sive than
its bed rock source and there fore at a re gional-scale can be
more easily detected (Levson, 2001b).

To date, re gional till geo chem i cal sur veys con ducted by the
Brit ish Co lum bia Geo log i cal Sur vey (BCGS) have only
used the silt- plus clay-sized frac tion of tills (i.e.,
<0.063 mm frac tion). Trace-el e ment geo chem i cal anal y ses
on clay sep a ra tions, or heavy min eral anal y ses, have not
been con ducted. Pro duc ing a clay-sized frac tion from tills
has in the past been cost pro hib i tive. With an in crease in in -
ter est in this size frac tion by cli ents, how ever, prep a ra tion
labs now of fer clay sep a ra tions at reasonable and
competitive prices.

Clay sep a ra tions have been rou tinely used for geo chem i cal
in ter pre ta tions by the Geo log i cal Sur vey of Can ada (GSC)
since 1973 (Shilts, 1995). Anal y sis of the clay-sized frac -
tion in basal tills is ideal for ex plo ra tion tar gets such as por -
phyry cop per de pos its as it has been shown that base met als
(more spe cif i cally, some chalcophile el e ments) tend to con -
cen trate in this frac tion due to clay-sized par ti cles’ (dom i -
nated by phyllosilicate) high cat ion ex change ca pac ity
(Nikkarinen et al., 1984; Shilts, 1984, 1995; DiLabio,
1995). In the con text of base-metal ex plo ra tion, trace-
element anal y ses of the clay-sized frac tion of tills
(<0.002 mm) can in crease the con trast be tween el e vated
and back ground el e ment con cen tra tions, as com pared to
the same anal y ses us ing silt- plus clay-sized frac tion
(<0.063 mm). This is due to the fact that minerals such as
quartz and feld spar are re duced in clay-sized frac tion and
there fore do not di lute the geo chem i cal sig na ture of the
sam ple. As a re sult, el e vated geo chem i cal val ues can be
iden ti fied with more cer tainty. It is hoped that this in crease
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in geo chem i cal con trast will fur ther con strain and better de -
fine the geo chem i cal tar gets pre vi ously iden ti fied by
Levson (2002) within the Babine porphyry copper district,
and possibly identify new ones.

Sample Preparation and Analysis

An a lyt i cal de ter mi na tions by in duc tively cou pled plasma
emis sion spec trom e try (ICP-ES) and in stru men tal neu tron
ac ti va tion anal y sis (INAA) have al ready been car ried out
on the silt- plus clay-sized frac tion (<0.063 mm) of 937
basal till sam ples col lected within the Babine por phyry
cop per dis trict, and are pre sented in de tail by Levson
(2002). Of the orig i nal 937 sam ples, ma te rial from 529
sam ples remains in BCGS archives (Figure 2).

As part of this study, the clay-sized frac tion of the 529 ar -
chived till sam ples will be sep a rated fol low ing the pro ce -
dures out lined by Gi rard et al. (2004). It is im per a tive that a
reg i mented pro ce dure be fol lowed, in par tic u lar the length
of time sam ples are spun in a cen tri fuge and the ve loc ity at
which the cen tri fuge op er ates, in or der for a clay-sized sep -
a ra tion (<0.002 mm) to be con sis tently pro duced. For this
study, de-ion ized wa ter will be used through out the cen tri -
fuge and de cant ing pro cess, in stead of the so dium
hexametaphosphate solution suggested by Girard et al.
(2004).

For each re pro cessed sam ple, a 0.5 g split will be an a lyzed
for a to tal of 37 el e ments by in duc tively cou pled plasma
mass spec trom e try (ICP-MS) fol low ing an aqua regia di -
ges tion. These anal y ses will be con ducted at Acme An a lyt i -
cal Lab o ra to ries Ltd. (Vancouver).

Quality Control

Qual ity con trol mea sures were im ple mented dur ing the ini -
tial col lec tion of the ar chived sam ples. For each block of 20
sam ples sub mit ted for anal y sis, one field du pli cate (taken
at a ran domly se lected sam ple site) was in cluded. As part of
this study, one an a lyt i cal du pli cate (a sam ple split af ter
sam ple prep a ra tion but be fore anal y sis) and one ref er ence
stan dard will be in cluded for each block of 20 sam ples. Ref -
er ence stan dards will ei ther be cer ti fied Can ada Cen tre for
Min eral and En ergy Tech nol ogy (CANMET) stan dards or
one of sev eral BCGS geo chem i cal ref er ence ma te ri als.
Field du pli cate sam ples will be used to mea sure the com -
bined sam pling and an a lyt i cal vari abil ity, whereas an a lyt i -
cal du pli cates will pro vide a mea sure of an a lyt i cal vari abil -
ity only. Cer ti fied ref er ence stan dards will be used to
mea sure the ac cu racy of each an a lyt i cal method and BCGS
geochemical reference materials will be used to measure
analytical precision.

Summary and Future Data Release

At pres ent, clay sep a ra tions are be ing pro duced for 529 ar -
chived till sam ples from the Babine por phyry cop per dis -

trict. Upon com ple tion of sep a ra tions, these sam ples will be 
an a lyzed by ICP-MS fol low ing an aqua regia di ges tion.
An a lyt i cal de ter mi na tions on the clay-sized frac tion
(<0.002 mm) can in crease the con trast be tween el e vated
and back ground el e ment con cen tra tions, as com pared to
the same anal y ses us ing the silt- plus clay-sized frac tion
(<0.063 mm). These new, high qual ity, geo chem i cal data
will be used to fur ther con strain and better de fine geo chem -
i cal tar gets within the Babine por phyry cop per dis trict and
tar gets pre vi ously iden ti fied by Levson (2002) us ing de ter -
mi na tions on the silt- plus clay-sized frac tion of these till
sam ples, and to potentially identify additional geochemical 
exploration targets.

An up date on this study will be given at the Min eral Ex plo -
ra tion Roundup 2009 poster ses sion. The new geo chem i cal
data gen er ated from this study will be re leased in the spring
of 2009. This re lease will in clude in ter pre ta tions of these
data and an in te gra tion of them with work pre sented by
Levson (2002), in clud ing the re gion’s ice-flow his tory and
in ferred de tri tal trans port di rec tion(s) in basal till.
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