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INTRODUCTION

The ob jec tive of this pro ject is to eval u ate the min eral
po ten tial of the re gion north east of Fort Nel son, BC, in par -
tic u lar the po ten tial to host dia mon di fer ous kimberlites,
with the in tended ben e fit of pro mot ing fu ture in vest ment in
nat u ral re sources ex plo ra tion. The pro ject is funded by the
Geo log i cal Sur vey of Can ada (GSC) and by Geoscience
BC (GBC). The Re source De vel op ment and Geoscience
Branch (RDGB) of the BC Min is try of En ergy, Mines and
Pe tro leum Re sources (BC MEMPR) also has been con -
duct ing Qua ter nary ge ol ogy stud ies in the re gion and in
col lab o ra tion with the GSC have un der taken a surficial ge -
ol ogy map ping pro ject in this area since 2003. The new pro -
ject out lined here builds on that col lab o ra tive work and re -
ceives ad di tional ben e fit from two Mas ters the ses pro jects,
which are aimed at map ping surficial ge ol ogy and re con -
struct ing the gla cial his tory of re gions on and ad ja cent to
the Etsho Pla teau (Demchuk et al., 2005; Trommelen et al.,
2005).

This pro ject was stim u lated by the an nounce ment of
the first re corded oc cur rence of kimberlite in di ca tor min er -
als (KIMs) in north east ern BC by mem bers of this joint
provincial-fed eral re search group at the Min eral Ex plo ra -
tion Roundup 2005 (Simandl, 2005). KIMs were found in
14 out of 22 sam ples of glaciofluvial sed i ment sub mit ted
for anal y sis (Levson et al., 2004; Fig. 1). Soon af ter the of -
fi cial re lease of re sults, min eral stak ing oc curred in six
areas of northeastern BC.

The cur rent GBC pro ject builds on ac tiv i ties con -
ducted as part of the ex ist ing col lab o ra tive surficial ge ol -
ogy pro ject by the BC MEMPR and the GSC. Brit ish Co -
lum bia Oil and Gas De vel op ment Strat egy fund ing was
pro vided to the RDGB in 2002 to ini ti ate a pro ject with the
prin ci pal ob jec tive of iden ti fy ing new gran u lar ag gre gate

re sources to im prove and de velop ac cess roads in the ex ten -
sive gas fields of north east ern BC (Johnsen et al., 2004;
Levson et al., 2004, 2005; Ferbey et al., 2005). In the fol -
low ing year, the GSC and BC MEMPR in sti gated a four-
year col lab o ra tive pro ject in north east ern BC un der the
GSC’s North ern Re source De vel op ment Pro gram and the
Tar geted Geoscience Ini tia tive (TGI-2) to pro vide
geoscience in for ma tion in sup port of ex plo ra tion for not
only gran u lar ag gre gate re sources, but also shal low gas res -
er voirs in un con sol i dated Ter tiary – Qua ter nary sed i ments,
and the po ten tial pres ence of kimberlites. The study area of
this col lab o ra tive pro ject ex tends into north west ern Al -
berta where sim i lar ob jec tives are be ing pur sued by the
GSC and the Al berta Geo log i cal Sur vey (for an example of
results, see Smith et al., 2005).

The com po si tion of KIMs in glaciofluvial sed i ment
sam ples col lected as part of this col lab o ra tive pro ject
(Levson et al., 2004) was re ported by Simandl et al. (2005a, 
b). Simandl et al. (2005b) sug gested that north east ern BC
“could be more fa vor able for di a mond ex plo ra tion than
pre vi ously thought.” The au thors in di cated that the source
of the KIMs is still un known and that they could be de rived
lo cally, from the North west Ter ri to ries to the north east
and/or Al berta to the east. In light of the ini tial pos i tive
KIMs re sults, it was de cided that ad di tional sam pling of
gla cial sed i ments and stream sed i ments and wa ters in the
Etsho Pla teau re gion would help elu ci date po ten tial
sources of the KIMs, and in so do ing, help to en cour age
investment in this area by the diamond exploration
industry.

PHYSIOGRAPHY AND GEOLOGY OF
THE STUDY AREA

The study area lies within the Fort Nel son Low lands,
part of the Al berta Pla teau, which is a dom i nantly flat to
gently roll ing re gion sit u ated be low an el e va tion of 600 m
above sea level. More spe cif i cally, it is cen tred on the Etsho
Pla teau, a sub di vi sion of the Fort Nel son Low lands, where
KIMs were first re ported in glaciofluvial sed i ments (Fig. 1;
Simandl et al., 2005a). The sub dued to pog ra phy of the re -
gion is in her ited from the un der ly ing hor i zon tal to gently
dip ping sed i men tary bed rock. The re gion is poorly drained, 
sec ond ary streams are not deeply in cised, ex cept those sit u -
ated in for mer gla cial spill ways, and or ganic de pos its
abound. In con trast, the Etsho Pla teau stands ap prox i -
mately 300 m above the sur round ing low lands with a
denser net work of streams along its flanks com pared to the
ad ja cent low lands. Drain age ra di ates from the Etsho Pla -
teau into the Petitot River to the north, Sahtaneh River to
the west, Kotcho River to the south east and Shekilie River
to the east. The Petitot and Sahtaneh rivers ul ti mately drain
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to the Liard River while the Kotcho and Shekilie rivers flow 
to the Hay River, and then ul ti mately into the Mac ken zie
River and Beau fort Sea. Ac cess to the re gion is lim ited to
the Si erra-Yoyo-Desan (SYD) Road and a lim ited num ber
of sec ond ary all-sea son roads, which can rap idly de te ri o -
rate in wet weather conditions owing to their construction
with clay-rich glacial sediment.

Dur ing the Late Wisconsinan gla ci ation, north east ern
BC was com pletely cov ered by ice which flowed west and
south west across this re gion from the Keewatin ice di vide
of the Laurentide ice sheet (Fig. 1). The gla ciers eroded the
soft fine-grained Cre ta ceous sed i men tary bed rock along
with the glaciolacustrine sed i ments de pos ited at the ad -
vanc ing ice mar gin, re sult ing in a fine-grained silt and clay-
rich re gional till cover. The clast con tent in the tills is gen er -
ally low (<10%), and rock frag ments largely con sist of the
harder rock types de rived from the Ca na dian Shield to the
north east with lesser amounts of car bon ate and sand stone
clasts de rived from Cam brian to De vo nian strata sit u ated
along the west ern Shield mar gin. Clasts of lo cal sand stone

and shale are found in small amounts. Dur ing deglaciation,
large gla cial lakes formed along the gla cier mar gins where
ice blocked the re gional east ward drain age of rivers
(Mathews, 1980). Ex ten sive melt wa ter chan nels flow ing
from the re treat ing ice front and out lets of gla cial lakes
were in cised into the gla cial sed i ments and in some places
bed rock (Fig. 1). Glaciofluvial sed i ments as so ci ated with
these for mer melt wa ter chan nels are the fo cus of some KIM 
sam pling as they are thought to pro vide a greater re gional
sig na ture com pared to till sam ples and is ap pro pri ate to the
re con nais sance-scale ex plo ra tion be ing con ducted here.
None the less, in much of the study area, ex ten sive bogs and
fens with more than a metre of accumulated organic
material greatly impede the systematic sampling of glacial
sediments.

North east ern BC is un der lain by Archean and Pro tero -
zoic base ment rocks (Gehrels and Ross, 1998; Simandl,
2004; Simandl et al., 2005b) that ex tend into Al berta where
dia mon di fer ous kimberlites have been re ported (Dufresne
et al., 1996; Carlson et al., 1999; Eccles et al., 2003;
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Fig ure 1. Lo ca tion map of study area show ing ma jor ice-flow di rec tion in di ca tors and glaciofluvial sam ple sites. See Simandl et al.
(2005a, b) for de tails on the KIM sur vey re sults.



Skelton et al., 2003). The base ment rocks are over lain by a
suc ces sion of Pa leo zoic and Me so zoic sed i men tary rocks
in clud ing the Cre ta ceous Shaftesbury and Dunvegan for -
ma tions, which out crop in a lim ited num ber of places. As a
re sult, the pros pect ing meth od ol ogy used by this pro ject
restricts po ten tial dis cov er ies of kimberlites to those
younger than or con tem po ra ne ous with the Cre ta ceous host 
rocks. Lo cal kimberlites older than the Cre ta ceous rocks
and thus over lain by them would not con trib ute in di ca tor
min er als to the surficial sed i ments. Fur ther more, it is pos si -
ble that older or Cre ta ceous kimberlites have been eroded
and con trib uted KIMs into the Cre ta ceous bed rock. Con se -
quently, the KIM content of a limited number of Cretaceous 
bedrock samples will be evaluated.

PROJECT DESCRIPTION AND
OBJECTIVES

As part of a multidisciplinary ef fort to in ves ti gate the
re source po ten tial for kimberlite, di a monds, gold, base
metal and other eco nomic com mod i ties in north east ern BC, 

an in te grated gla cial sed i ment sur vey over one year and a
stream sed i ment, wa ter and heavy min eral con cen trate sur -
vey over two years are be ing com pleted in north east ern BC. 
Re sults ob tained from both com po nents of this project will
complement each other.

Stream Sediment and Water Geochemistry

The main ob jec tive in the first year (2005) of this ac tiv -
ity is to fully eval u ate the ef fec tive ness of stream sed i ment
and wa ter geo chem is try at de tect ing po ten tial kimberlites
in the re gion of the Etsho Pla teau. Based on the re sults of
the sam pling com pleted in 2005 (Fig. 2), a sec ond year of
stream sed i ment and wa ter sam pling (2006) cov er ing the
equiv a lent of one or two 1:50 000-scale map sheets will be
un der taken. Geo chem i cal sur veys com bin ing the col lec -
tion of stream silt, wa ter and coarse sed i ment for heavy
min eral con cen trates has proven ef fec tive at de tect ing
kimberlites in the Buf falo Head Hills re gion of Al berta
(Friske et al., 2003), where the physiography is similar to
the Etsho Plateau.
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Glacial Sediment Survey

Sam pling of gla cial sed i ments was com pleted dur ing
the sum mer and fall of 2005 (Fig. 3). It was prin ci pally fo -
cussed in the vi cin ity of the Etsho Pla teau in the re gion
where KIMs were pre vi ously re ported. The main ob jec tive
of this com po nent is to better de fine the ex tent of the re gion
where KIMs oc cur in gla cial sed i ments and the po ten tial
source area. As part of the sam pling pro gram, till and
glaciofluvial sed i ments have been sam pled. Till sam ples
gen er ally re flect a more lo cal source and glaciofluvial sed i -
ments can re flect a prox i mal or dis tal source de pend ing on
their na ture and gen e sis. There fore, sam pling of these two
sed i ments will pro vide additional information as to the
source of the KIMs.

In creased he li cop ter ac cess, gained from the fund ing
pro vided by GBC, will also al low an im prove ment in the
qual ity and ac cu racy of the surficial ge ol ogy maps pro -
duced as part of the on go ing GSC and BC MEMPR col lab -
o ra tive pro ject. Surficial ge ol ogy maps are one of the fun -
da men tal sources of in for ma tion nec es sary to re con struct
the gla cial and ice-flow his to ries of the re gion, which are
cru cial el e ments to trace min er al og i cal or geo chem i cal
anom a lies iden ti fied in the surficial sed i ment cover. Two
surficial ge ol ogy maps have been re leased from this area
(Bednarski, 2005a, b) while full cov er age of NTS 094I and
094P is ex pected to be com pleted by spring 2007. A fur ther
added ben e fit of the im proved re gional ac cess gained
through this pro ject is the sup port it pro vides for ex plo ra -
tion and as sess ment of new gran u lar ag gre gate re sources in
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the more in ac ces si ble ar eas. Lo cal ag gre gate sources are
crit i cal to the pro mo tion and sus tain able de vel op ment of
pe tro leum re sources in north east ern BC.

METHODOLOGY

Stream Sediment and Water Sample
Collection

The in te grated stream sed i ment, wa ter and coarse sed i -
ment sur vey con sists of two com po nents:

• the col lec tion of stream sed i ments and stream wa ter
sam ples at ev ery site; and

• the ad di tional col lec tion of a bulk sed i ment sam ple
(10–15 kg wet-screened through a 12-mesh [1.68
mm] sieve) from ev ery sec ond site (on av er age),
from which the heavy min eral frac tion is de rived.

Stream sed i ment (silt) and wa ter sam ples are col lected
at pre de ter mined sites at an av er age den sity of one sam ple
per 13 km2. At the stream sites (first or sec ond-or der
streams), a clean wa ter sam ple(s) and a silt-clay – rich sed i -
ment sam ple are col lected. Ac cess is usu ally by he li cop ter,
but also in cludes the more cost-ef fec tive use of trucks along 
ex ist ing roads, and all-ter rain ve hi cle ac cess along win ter
roads, pipe line right-of-ways and seis mic lines. At sites se -
lected for bulk sed i ment sam pling (1 sam ple/25 km2),
coarse sed i ment (ide ally from up stream points of mid-
chan nel bars) is wet-sieved through a 12-mesh (1.68 mm)
screen to col lect 10 to 15 kg of ma te rial. Rou tine stream
sed i ment sam ples (silt) and one or two wa ter sam ples are
also col lected at the coarse sed i ment sam ple sites. Sam ple
lo ca tions are re corded with a global po si tion ing sys tem
(GPS) receiver, field observations are noted and the site is
flagged.

Glacial Sediment Sample Collection

As with the stream sed i ment sur vey, two types of gla -
cial sed i ment sam ples were col lected:

• large bulk sam ples (equiv a lent to a 15 gal lon pail) of 
till or glaciofluvial sed i ment for KIM anal y ses; and

• smaller sam ples (ap prox i mately 2 kg) of bulk till for 
geo chem i cal anal y ses (Fig. 3).

The gla cial sed i ment sur vey fol lows a meth od ol ogy
which has proven suc cess ful at iden ti fy ing the pres ence of
kimberlites through out Can ada; bulk gla cial sed i ment sam -
ples are ana lyzed for their KIM con tent (McClenaghan et
al., 2002; McClenaghan, 2005). Us ing this method, bulk
gla cial sed i ment sam ples are col lected be low the depth of
the ox i dized soil ho ri zon from road cuts, river bluffs, hand-
dug pits, bor row pits and sump pits. Till sam pling for geo -
chem i cal anal y ses was com pleted in the Etsho Pla teau re -
gion and was ex tended to the west and south of the study
area to pro vide re con nais sance-scale eval u a tion of the min -
eral po ten tial of this vast ter ri tory. Fur ther more, in ad di tion
to the large bulk sed i ment sam ples col lected in the Etsho
Pla teau re gion, two large glaciofluvial sed i ment sam ples
were col lected ap prox i mately 150 km north west of Fort St.
John (Fig. 3). Gla cial sed i ment sam ple sites were re corded
with a GPS receiver, field observations were noted, and
sites were flagged.

Sample Processing and Analysis

Gla cial and stream sed i ment sam ples are shipped to a
com mer cial lab o ra tory, which con ducts the heavy min eral
sep a ra tion us ing a com bi na tion of a shak ing ta ble and
heavy liq uid to sep a rate the nonferromagnetic heavy
mineral frac tion. This heavy min eral frac tion is picked for
KIMs and other in di ca tors, such as gold, in the same lab o ra -
tory. Po ten tial KIMs are sent to the GSC for microprobe
anal y sis. Spiked and du pli cate sam ples are in cluded in the
sam ples sent to the lab o ra to ries to mon i tor an a lyt i cal qual -
ity. Clasts from the gla cial sed i ment samples are retained
for glacial transport study.

Bulk sed i ment subsamples are sent to a sep a rate lab o -
ra tory for geo chem i cal anal y ses. In duc tively cou pled
plasma mass spec trom e try anal y ses are con ducted on the
silt and clay-sized frac tion (-250 mesh or <0.063 mm) of
the till sam ples only. An a lyt i cal qual ity will be mon i tored
with stan dard and duplicate samples.

ACHIEVEMENTS TO DATE

Field ac tiv i ties for both com po nents of this pro ject
were con ducted in the sum mer and fall of 2005. Stream sed -
i ment and wa ter sam ples were col lected at 51 sites in clud -
ing 36 sites with bulk sed i ment sam ples (10–15 kg; Fig. 2).
A to tal of 123 gla cial sed i ment sam ples were col lected in -
clud ing 25 glaciofluvial sam ples and 98 till sam ples (Fig.
3). Sam pling was hin dered by wet weather con di tions and
the rar ity of sed i ment ex po sures suit able for the col lec tion
of adequate KIM sediment samples.

The sam ples will be an a lyzed in the win ter of 2006.
Re sults will be re leased in 2006 in the form of open file re -
ports.
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