
Stream Geochemical Survey Sample Reanalysis, Terrace and Prince Rupert
Map Areas, Western British Columbia (NTS 103I, part of 103J)

W. Jackaman, Noble Exploration Services Ltd., Sooke, BC, wjackaman@shaw.ca

Jackaman, W. (2009): Stream geo chem i cal sur vey sam ple reanalysis, Ter race and Prince Rupert map ar eas, west ern Brit ish Co lum bia
(NTS 103I, part of 103J); in Geoscience BC Sum mary of Ac tiv i ties 2008, Geoscience BC, Re port 2009-1, p. 15–18.

Introduction

The reanalysis of ar chived stream sed i ment sam ples by in -
duc tively cou pled plasma mass spec trom e try (ICP-MS) is
ac cepted as a cost-ef fec tive means of ob tain ing new and im -
proved re gional geo chem i cal in for ma tion. This tech nique
pro vides a sig nif i cant up grade from the atomic ab sorp tion
spec tros copy (AAS) method rou tinely used for fed eral and
pro vin cial gov ern ment-funded, re con nais sance-scale
drain age sed i ment sur veys con ducted be fore 1999. The use
of ICP-MS not only pro vides a wide range of new an a lyt i cal 
in for ma tion at im proved de tec tion lim its but also of fers
greater data com pat i bil ity with laboratory methods
currently being employed.

Rec og niz ing the ad van tages as so ci ated with this type of ini -
tia tive, Geoscience BC in part ner ship with the Ter race Eco -
nomic De vel op ment Au thor ity (TEDA), the Re gional Dis -
trict of Kitimat Stikine through the North ern De vel op ment
Ini tia tive Trust (NDIT) and the KT In dus trial De vel op ment
So ci ety (KTIDS) pro vided fund ing for the re cov ery and
anal y ses of 2382 stream sed i ment pulps. This ma te rial orig -
i nated from a 1978 geo chem i cal sur vey con ducted in the
Ter race and Prince Rupert ar eas (NTS map sheets 103I and
part of 103J; Figure 1).

Re sults of the Ter race and Prince Rupert Geo chem i cal Sur -
vey Sam ple Reanalysis Pro ject is ex pected to stim u late
min eral ex plo ra tion by pre sent ing new high-qual ity geo -
chem i cal in for ma tion for an area that is con sid ered to have
good po ten tial for fu ture dis cov er ies of pre cious- and base-
metal de pos its. The re gion has an ac tive min ing and ex plo -
ra tion back ground with sev eral past-pro duc ing mines, such
as the Edye Pass mine (MINFILE 103J 015; MINFILE,
2008) and the M&K mine (MINFILE 103I 062). His tor i cal
metal re cov ery for the en tire re gion is es ti mated to in clude
680 kg of gold, 550 kg of sil ver, 71 000 kg of cop per,
42 000 kg of lead and 4000 kg of zinc (MINFILE, 2008).
Pro ject re sults will also sig nif i cantly en hance ex ist ing geo -
chem i cal data and other avail able geoscience in for ma tion

as well as com ple ment new ex plo ra tion ini tia tives. Po ten -
tial long-term eco nomic ben e fits could also be gen er ated
from in creased min eral ex plo ra tion and de posit dis cov er -
ies.

Project History

Orig i nally con ducted in 1978 by the Geo log i cal Sur vey of
Can ada (GSC) as part of their Na tional Geo chem i cal Re -
con nais sance (NGR) pro gram, the Ter race and Prince
Rupert sur vey in cluded the col lec tion of stream sed i ment
and wa ter sam ples from 2128 sites cov er ing an area of
17 500 km2 (Fig ure 2). The re sults of the sur vey were re -
leased in 1981 (Ballantyne et al., 1981) and in cluded an a -
lyt i cal data for only 13 met als (Ta ble 1) in the stream sed i -
ment sam ples. By de sign, por tions of sam ples from these
gov ern ment-funded re gional geo chem i cal sur veys were
saved on the un der stand ing that ad vances in lab o ra tory
meth ods would pro vide op por tu ni ties to fur ther develop
the federal and provincial geochemical databases.

In the early 1990s, as part of the BC Re gional Geo chem i cal
Sur vey (RGS) pro gram and in co-op er a tion with the GSC,
over 24 000 ar chived sam ple pulps were reanalyzed by in -
stru men tal neu tron ac ti va tion anal y sis (INAA) for gold and 
a range of path finder met als and rare earth el e ments
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This pub li ca tion is also avail able, free of charge, as col our dig i tal
files in Adobe Ac ro bat® PDF for mat from the Geoscience BC
website: http://www.geosciencebc.com/s/DataReleases.asp.

Fig ure 1. Lo ca tion of the study area in west ern Brit ish Co lum bia.

http://www.geosciencebc.com/s/DataReleases.asp


(Table 2). This prov ince-wide ini tia tive pro vided ac cess to
im por tant new an a lyt i cal in for ma tion at im proved de tec -
tion lim its and has sig nif i cantly en hanced the util ity of the
pro vin cial geo chem i cal da ta base (Jackaman et al., 1992).
INAA re sults for the Ter race and Prince Rupert sam ples
were re leased in 1995 (BC Min is try of En ergy, Mines and
Pe tro leum Re sources, 1995). The work gen er ated re newed
in ter est in the ar eas sur veyed and stim u lated in creased ex -
plo ra tion ac tiv ity.

More re cently, saved NGR and RGS sam ple pulps are be ing 
reanalyzed by ICP-MS. The BC Geo log i cal Sur vey

(BCGS), in co-op er a tion with the GSC, funded the
reanalysis of 1152 stream sed i ment sam ples from the
McLeod Lake map sheet (Lett and Bluemel, 2006). As part
of Geoscience BC’s QUEST ini tia tive, reanalysis re sults
for a to tal of 3976 drain age sed i ment pulps, from around the 
Prince George area, were re leased to the pub lic in Jan u ary
2008 (Jackaman and Balfour, 2008; Geoscience BC, 2008). 
A to tal of 4160 stream and lake sam ples, from the White
Sail Lake and Smithers area, have been reanalyzed as part
of the QUEST-West pro ject (Jackaman et al., 2009). The
cur rent Ter race and Prince Rupert reanalysis work will also
con trib ute to this ef fort of pro vid ing up-to-date an a lyt i cal
in for ma tion for pre vi ously surveyed areas within the
province.

Project Methodology

Drain age sed i ment pulps from pre vi ous NGR and RGS
pro grams are cur rently stored at fa cil i ties in Ot tawa and
Vic to ria. The col lec tions are main tained by Nat u ral Re -
sources Can ada (NRCan) and the BCGS, re spec tively.
Sam ples are stored in plas tic con tain ers or ga nized by NTS
map sheet des ig na tion and in or der of sam ple iden ti fi ca tion
num bers. Op por tunely, the ar chive also in cludes orig i nal
an a lyt i cal du pli cate and con trol ref er ence sam ples that can
be used to mon i tor and as sess the ac cu racy and pre ci sion of
any sub se quent an a lyt i cal work. On av er age, up to 30 g of
the –80 mesh (180 µm) sed i ment frac tion is avail able but, in 
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Fig ure 2. Ge ol ogy of the Ter race and Prince Rupert map ar eas with the dis tri bu tion of sam ple sites (af ter Massey et al., 2005; Ballantyne et
al., 1981).

Table 1. List of elements and associated
detection limits from published atomic
absorption spectroscopy (AAS) analysis
(Ballantyne et al., 1981).

Element Detection limit Units

Arsenic 0.5 ppm

Cobalt 2 ppm

Copper 2 ppm

Iron 0.02 %

Lead 2 ppm

Manganese 5 ppm

Mercury 10 ppb

Molybdenum 1 ppm

Nickel 2 ppm

Silver 0.2 ppm

Tungsten 1 ppm

Uranium 0.5 ppm

Zinc 2 ppm



some cases, sam ples may be miss ing or there is insufficient
material remaining in the storage vials.

Geoscience BC, with sup port from NRCan and the BCGS,
was pro vided ac cess to the Ter race and Prince Rupert sam -
ples stored in Ot tawa. A 1 to 2 g por tion of ar chived stream
sed i ment sam ple was care fully ex tracted from stor age con -
tain ers. Ma te rial from each vial was in de pend ently split
and trans ferred to a Ziploc® bag la belled with the sam ple’s
orig i nal unique iden ti fi ca tion num ber. Once se cured for
ship ping, the re cov ered ma te rial was de liv ered to Acme
An a lyt i cal Lab o ra to ries Ltd. (Van cou ver). At the lab, each
sam ple was an a lyzed for 53 el e ments by ICP-MS anal y sis
us ing an aqua regia di ges tion. A com plete list of the el e -
ments and associated detection limits are provided in
Table 3.

The re sult ing data was care fully checked for an a lyt i cal
qual ity us ing in serted blind du pli cate and con trol ref er ence
sam ples. When the in for ma tion was de ter mined to be com -
plete and ac cu rate, the data was dig i tally merged with orig i -
nal sam ple site lo ca tion in for ma tion, AAS and INAA an a -
lyt i cal re sults and field ob ser va tions. This data com pi la tion
was pre pared for pub lic dis tri bu tion in dig i tal and hard
copy for mats and is sched uled to be released by Geoscience 
BC in December 2008.
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Table 2. List of elements and associated
d e t e c t i o n  l i m i t s  f r o m  p u b l i s h e d
instrumental neutron activation analysis
(INAA; BC Ministry of Energy, Mines and
Petroleum Resources, 1995).

Element Detection limit Units

Antimony 0.1 ppm

Arsenic 0.5 ppm

Barium 100 ppm

Bromine 0.5 ppm

Cerium 5 ppm

Cesium 10 ppm

Chromium 5 ppm

Cobalt 5 ppm

Gold 2 ppb

Hafnium 1 ppm

Iron 0.2 %

Lanthanum 5 ppm

Lutetium 0.2 ppm

Molybdenum 1 ppm

Nickel 10 ppm

Rubidium 5 ppm

Samarium 0.5 ppm

Scandium 0.5 ppm

Sodium 0.1 %

Tantalum 0.5 ppm

Terbium 0.5 ppm

Thorium 0.5 ppm

Tungsten 2 ppm

Uranium 0.2 ppm

Ytterbium 2 ppm

Zirconium 200 ppm

Table 3. List of elements and associated
detection limits from inductively coupled
plasma mass spectrometry (ICP-MS)
analysis using an aqua regia digestion,
Terrace and Prince Rupert map areas.

Element Detection limit Units

Aluminum 0.01 %

Antimony 0.02 ppm

Arsenic 0.1 ppm

Barium 0.5 ppm

Beryllium 0.1 ppm

Bismuth 0.02 ppm

Boron 20 ppm

Cadmium 0.01 ppm

Calcium 0.01 %

Cerium 0.1 ppm

Cesium 0.02 ppm

Chromium 0.5 ppm

Cobalt 0.1 ppm

Copper 0.01 ppm

Gallium 0.1 ppm

Germanium 0.1 ppm

Gold 0.2 ppb

Hafnium 0.02 ppm

Indium 0.02 ppm

Iron 0.01 %

Lanthanum 0.5 ppm

Lead 0.01 ppm

Lithium 0.1 ppm

Magnesium 0.01 %

Manganese 1 ppm

Mercury 5 ppb

Molybdenum 0.01 ppm

Nickel 0.1 ppm

Niobium 0.02 ppm

Palladium 10 ppb

Phosphorus 0.001 %

Platinum 2 ppb

Potassium 0.01 %

Rhenium 1 ppb

Rubidium 0.1 ppm

Scandium 0.1 ppm

Selenium 0.1 ppm

Silver 2 ppb

Sodium 0.001 %

Strontium 0.5 ppm

Sulphur 0.02 %

Tantalum 0.05 ppm

Tellurium 0.02 ppm

Thallium 0.02 ppm

Thorium 0.1 ppm

Tin 0.1 ppm

Titanium 0.001 %

Tungsten 0.1 ppm

Uranium 0.1 ppm

Vanadium 2 ppm

Yttrium 0.01 ppm

Zinc 0.1 ppm

Zirconium 0.1 ppm



Project Summary

The pri mary ob jec tive of the Ter race and Prince Rupert
Geo chem i cal Sur vey Sam ple Reanalysis Pro ject is to stim -
u late min eral ex plo ra tion in ter est in the re gion by pro vid -
ing the min ing and ex plo ra tion com mu nity with new, high-
qual ity an a lyt i cal in for ma tion. To ac com plish this, a to tal
of 2380 ar chived sam ple pulps from a re gional geo chem i -
cal sur vey com pleted in the re gion al most 30 years ago have 
been reanalyzed by ICP-MS. The re sult ing geo chem i cal
data com pi la tion will pro vide lo cal min ers and pros pec tors
with over 90 el e ments in stream sed i ments for each of the
2128 sam ple sites at an av er age den sity of one site ev ery
8 km2. In ad di tion, the work will com ple ment on go ing ef -
forts by the BCGS and GSC to de velop a com pre hen sive
col lec tion of geo chem i cal in for ma tion for the prov ince.
The pro vin cial geo chem i cal da ta base in cludes an a lyt i cal
information for approximately 65 000 sample sites and
covers over 70% of BC (Lett, 2005).
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