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INTRODUCTION

Dur ing the 2005 field sea son, Geoscience BC funded
two re con nais sance-scale drain age sed i ment and wa ter sur -
veys that were suc cess fully com pleted in pre vi ously
unsurveyed re gions of cen tral Brit ish Co lum bia (Fig. 1).
These sur veys are part of an on go ing ef fort to com plete
first-level geo chem i cal cov er age of the prov ince and pro -
vide the min ing and ex plo ra tion com mu nity with new,
high-qual ity geo chem i cal in for ma tion. The pro gram will
help to,

• out line re gional geo chem i cal trends,
• iden tify new ex plo ra tion tar gets, and
• pro file pre vi ously ex plored min eral prop er ties.

Each com po nent of the work is be ing con ducted ac -
cord ing to Na tional Geo chem i cal Re con nais sance (NGR)
and BC Re gional Geo chem i cal Sur vey (RGS) pro gram
stan dards and spec i fi ca tions. Re sult ing dig i tal data will fit
seamlessly into cur rent NGR and RGS da ta bases, as well as 
com ple ment other geoscience in for ma tion avail able for the
re gion.

Re gional geo chem i cal sur veys have been car ried out
in BC since 1976. A to tal of 45 1:250 000-scale NTS map
sheets and nu mer ous de tailed stud ies have been pub lished
to date, cov er ing ap prox i mately 500 000 km2 of the prov -
ince. An a lyt i cal re sults and field ob ser va tions con trib ute to
the build ing of a na tional geo chem i cal da ta base for re -
source as sess ment, min eral ex plo ra tion, geo log i cal map -
ping and en vi ron men tal stud ies. Sam ple col lec tion, prep a -
ra tion pro ce dures and an a lyt i cal meth ods are strictly
spec i fied and care fully mon i tored to en sure con sis tent and
re li able re sults re gard less of the area, the year of col lec tion
or the lab o ra tory un der tak ing the anal y ses.

SURVEY AREA DESCRIPTION

The Anahim Lake (NTS 093C) and Nechako River
(NTS 093F) map sheets are sit u ated in the Nechako Ba sin

of cen tral BC, in a re gion of low re lief char ac ter ized by
large ex panses of flat and gently roll ing land scape (Hol -
land, 1976). The sur face of the Nechako and Fra ser pla -
teaus is gen er ally be tween 1200 and 1500 m in el e va tion
and com prises a wide va ri ety of phys io graphic en vi ron -
ments, rang ing from rocky sub al pine peaks to boggy low -
lands. To the north, the Fawnie and Nechako ranges break
up the pla teau land scape, and the Ilgachuz and Itcha ranges
in ter rupt the Fra ser Pla teau. In the south west cor ner, the
rug ged Coast Moun tain Range ex tends into the study area.
The pla teaus are mostly for ested with subboreal spruce and
pine, and are gen er ously dot ted with small to me dium-sized 
lakes, as well as ex ten sive wet land sys tems. Through out
the re gion, the north ern pine bee tle kill has sig nif i cantly
im pacted ex ten sive ar eas of for est cover.

The Nechako Ba sin is a postaccretionary ba sin
bounded to the north by the Skeena arch, to the west and
south by the Cost Plutonic Com plex and to the east by the
Cache Creek Group (Fig. 2). The area is cov ered by ex ten -
sive mafic to fel sic vol ca nic flows of Ter tiary to re cent age,
and much of the re gion is cov ered with thick gla cial drift
that has left very lit tle ex posed bed rock. Un der ly ing these
de pos its are Mid dle Ju ras sic to Ter tiary ma rine and
nonmarine sed i men tary rocks and lesser vol ca nic rocks.

Less than one hun dred min eral oc cur rences (Fig. 2) are 
cur rently listed in the pro vin cial min eral in ven tory da ta -
base (MINFILE, 2005). Sev eral of the more im por tant de -
pos its in clude epi ther mal Au-Ag oc cur rences. These in -
clude Wolf (093F 045) and Oboy (093C 015), hosted by
Ootsa Lake Group fel sic vol ca nic rocks, and the 3Ts de vel -
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Fig ure 1. Lo ca tion of Anahim Lake and Nechako River drain age
sed i ment and wa ter geo chem i cal sur vey ar eas, cen tral BC.



296 Brit ish Co lum bia Geo log i cal Sur vey

Fig ure 2. Sim pli fied geo log i cal set ting of the Anahim Lake and Nechako River sur vey ar eas, with MINFILE lo ca tions.



oped pros pect (Tsacha [093F055], Taken [093F055] and
Tam claims), oc cur ring in Hazelton Group in ter me di ate
vol ca nic rocks. Also im por tant are Mo and Cu por phyry oc -
cur rences as so ci ated with Ter tiary in tru sions (e.g., C, 093F
004) and por phyry-re lated pre cious and base metal min er -
al iza tion (e.g., Capoose, 093F 040), hosted by Hazelton
Group in ter me di ate vol ca nic rocks as so ci ated with cross -
cut ting rhyolitic dikes of Cre ta ceous age.

PREVIOUS GEOCHEMICAL WORK

Al though the re gion of fers a fa vour able en vi ron ment
for new min eral dis cov er ies, ex ten sive gla cial drift, poor
bed rock ex po sure and an un pro duc tive vol ca nic cover have 
pre vi ously ham pered much of the ex plo ra tion ac tiv ity. In
ad di tion, a col lec tion of com pre hen sive geo chem i cal in for -
ma tion for the Nechako and Fra ser pla teaus has only been
de vel oped rel a tively re cently, start ing in 1993 as part of the
In te rior Pla teau Pro ject (Diakow, 1997) and, more re cently, 
the Nechako NATMAP Pro ject (Struik et al., 2001). In -
cluded in these ac tiv i ties were a num ber of ori en ta tion and
case stud ies, sum ma rized by Cook (1997), that out line the
im por tance of lake sed i ments as an ef fec tive ex plo ra tion
tool in the In te rior Pla teau re gion. Levson and Giles (1997)
and Dunn (1997) high lighted the use of till geo chem is try
and biogeochemistry within the In te rior Pla teau. In ad di -
tion, Cook and Dunn (2006) are con duct ing fur ther stud ies
deal ing with prop erty-scale surficial geo chem is try.

In the Nechako Pla teau, two lake sed i ment and wa ter
geo chem is try sur veys (Cook and Jackaman, 1994) were
com pleted in the Fawnie Range and Ootsa Lake ar eas
(Fig. 3), and sev eral till geo chem is try sur veys were con -
ducted in parts of the south ern Nechako Pla teau (Levson et
al., 1994; Weary et al., 1997; Levson et al., 2001).
Biogeochemical sur veys have been com pleted in parts of
the Nechako Pla teau (Dunn and Hastings, 1998a, b, c, d;
Dunn and Hastings, 2000a, b, c, d) and in the Clisbako area
of the Fra ser Pla teau (Dunn, 1997). The 2005 sur vey ar eas
are also com pletely sur rounded by pre vi ous NGR and RGS
re con nais sance-scale stream sed i ment and wa ter geo chem -
is try pro grams. A list of pub licly avail able geo chem is try
data for the re gion has been pro vided in Ta ble 1.

SURVEY METHODS AND
SPECIFICATIONS

Meth ods and spec i fi ca tions are based on stan dard lake
sed i ment geo chem i cal sur vey strat e gies used else where in

Can ada for the NGR pro gram (Friske, 1991), as well as
prior ori en ta tion stud ies and re gional lake sed i ment sur -
veys com pleted in BC (Cook, 1997).

Sample Collection

He li cop ter-sup ported sam ple col lec tion was car ried
out from July to Sep tem ber 2005, dur ing which 2070 drain -
age sed i ment and wa ter sam ples were sys tem at i cally col -
lected from 1957 sites (Fig. 4). Within the low-ly ing ar eas,
lake sed i ment and wa ter were col lected from 1855 sites. In
the Anahim Lake map sheet, stream sed i ment ma te rial was
col lected from 102 sites in ar eas of greater re lief near
Mount Dent and Char lotte Lake. The sur veys cov ered a to -
tal area of 19 500 km2 and the av er age sam ple site den sity
was 1 site per 9.9 km2. Field du pli cate sed i ment and wa ter
sam ples were rou tinely col lected in each an a lyt i cal block of 
twenty sam ples.

Lake sites were ac cessed us ing a float-equipped Bell
Jet Ranger he li cop ter. The sam pling crews col lected sed i -
ment ma te rial with a tor pedo style sam pler, and wa ter sam -
ples were saved in 250 mL bot tles. Sam ples were suc cess -
fully col lected from most of the lakes lo cated in the sur vey
area. How ever, some of the smaller ponds were not sam -
pled due to poor land ing con di tions, and sam ples were not
col lected from sev eral very large and deep lakes. Lake bot -
tom ma te rial typ i cally con sisted of or ganic gels with vary -
ing amounts of or ganic mat ter. Field ob ser va tions and site
lo ca tions were man u ally and dig i tally re corded for each
site.

Sample Analysis

Af ter dry ing, each sam ple was pul ver ized to ap prox i -
mately –150 mesh (100 µm) in a ce ramic ring mill, and two
an a lyt i cal splits (5 g and 30 g) were ex tracted from the ma -
te rial. To mon i tor and as sess ac cu racy and pre ci sion of an a -
lyt i cal re sults, con trol ref er ence ma te rial and an a lyt i cal du -
pli cate sam ples were rou tinely in serted into each block of
twenty sed i ment sam ples. The sed i ment sam ples were an a -
lyzed for base and pre cious met als, path finder el e ments and 
rare earths by in stru men tal neu tron ac ti va tion anal y sis
(INAA) and in duc tively cou pled plasma – mass spec trom e -
try (ICP-MS). Loss-on-ig ni tion and flu o rine were also de -
ter mined for sed i ment ma te rial, and flu o ride, con duc tiv ity
and pH were de ter mined for the wa ter sam ples. A com plete
list of el e ments and an a lyt i cal de tec tion lim its is pro vided
in Ta bles 2 and 3.
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Survey Type Survey Date NTS Map Sheets Survey Name Reference

Till geochemistry 1994 93F/03 Fawnie Creek Levson et al ., 1994

Till geochemistry 1997 93F/07 Chedakuz Creek Weary et al ., 1997
Till geochemistry 2001 93F/05, 12 Tetachuk Creek and 

Marilla
Levson et al ., 2001

Lake sediment and 
water geochemistry

1994 93F/02, 03 Fawnie Range Cook and Jackaman, 1994

Lake sediment and 
water geochemistry

1994 93F/06, 11, 12, 13, 
14

Ootsa Lake Cook and Jackaman, 1994

Biogeochemistry 1996 93C/09 Clisbako Dunn, 1997
Biogeochemistry 1998 93F/03, 05, 07, 12 Ootsa-Francois Lakes Dunn and Hastings, 1998
Biogeochemistry 2000 93F/12, 13, 14 Nechako River Dunn and Hastings, 2000

TABLE 1. PREVIOUS GEOCHEMICAL SURVEYS CONDUCTED IN THE ANAHIM LAKE AND NECHAKO RIVER 
AREAS
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Fig ure 3. Lo ca tion of pre vi ous geo chem i cal sur veys in the Anahim Lake and Nechako River ar eas.
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Fig ure 4. Lo ca tion of sam ple sites, Anahim Lake and Nechako River sur vey ar eas.



RELEASE DETAILS

Re con nais sance-scale drain age sed i ment and wa ter
sur veys are widely rec og nized as one of the most im por tant
re con nais sance ex plo ra tion tools in the Ca na dian Cor dil -
lera. To date, more than 70% of BC has been sur veyed.
These high-qual ity grass roots data are di rectly re spon si ble
for fol low-up min eral ex plo ra tion that is val ued in the mil -
lions of dol lars and has been cred ited with the dis cov ery of
nu mer ous min eral pros pects. Sur vey re sults from the 2005
pro grams will pro vide the ex plo ra tion com mu nity ac cess to 
new geo chem i cal in for ma tion for underexplored ar eas of
high min eral po ten tial and will help stim u late min eral ex -
plo ra tion.

Fi nal sur vey re sults will be com piled into an
NGR-RGS – style data pack age that will in clude sur vey de -
scrip tions and de tails re gard ing meth ods; an a lyt i cal and

field-data list ings; sum mary sta tis tics; and sam ple lo ca tion
maps and maps for in di vid ual el e ments. In ad di tion, ex ist -
ing lake sed i ment re sults from pre vi ous sur veys con ducted
in the study area will be in cor po rated into the fi nal data
pack age. The pub li ca tions will be re leased on a CD as PDF
files and will in clude all raw dig i tal data files used in the
pro duc tion pro cess. The data pack age is sched uled for re -
lease by March 31, 2006.
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Detection 
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Element Units
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