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INTRODUCTION

Min eral de pos its in Brit ish Co lum bia usu ally have a
com plex sur face geo chem i cal ex pres sion re flect ing bed -
rock ge ol ogy, the style of min er al iza tion, the type of
surficial sed i ment and char ac ter is tics of the sec ond ary en -
vi ron ment such as drain age, to pog ra phy and cli mate. Ori -
en ta tion sur veys are there fore nec es sary to as sess how
these fac tors con trol el e ment dis per sion. Past case his to ries
have shown lo cal i ties where geo chem i cal sur veys may
have been un able to de tect min er al iza tion be cause the in -
flu ence of the near-sur face en vi ron ment on el e ment mi gra -
tion was not fully ap pre ci ated. For ex am ple, at a min eral
prop erty on Van cou ver Is land, the high clay con tent of a
con sol i dated till in hib ited Cu and Zn dis per sion in B-ho ri -
zon soil from bur ied sul phide min er al iza tion, giv ing rise to
a spo radic pat tern of B-ho ri zon soil anom a lies which were
un re lated to the bed rock source. How ever, more co her ent
Cu and Zn B-ho ri zon soil anom a lies were formed over a
more per me able till (Smee, 1987). An ori en ta tion geo -
chem i cal survey was carried out by the authors in 2006 in
an area west of Clearwater, BC, around the Jake prospect,
to identify

• the main types of gla cial sed i ment and their dis tri bu -
tion,

• geo chem i cal sam ple me dia most suit able for de tect -
ing min er al iza tion, and

• the source of re gional stream sed i ment – wa ter geo -
chem i cal anom a lies.

Pre lim i nary re sults of the ori en ta tion sur vey are re -
ported in this paper.

SURVEY AREA

Topography and Surface Environment

The ori en ta tion sur vey was car ried out within min eral
claims cov er ing an area of roughly 300 km2 along the Mann 
Creek val ley west of Clearwater, BC (Fig 1). To pog ra phy is 

typ i cal of the Shuswap High land and is char ac ter ized by
un du lat ing, gently to mod er ately slop ing up lands dis sected
by steep sided val leys and ma jor rivers (Hol land, 1964). El -
e va tions range from about 360 m ASL along the floor of the
Thomp son River val ley near Clearwater to over 2000 m on
Griz zly Cub Moun tain. Mann Creek, flow ing south into the 
North Thomp son River, drains the min eral claims. Up -
stream, the creek me an ders across a broad, of ten marshy
val ley, but closer to the North Thomp son River, the creek
de scends by sev eral wa ter falls where the chan nel has
eroded flat-ly ing ba salt that is par tially in fill ing the val ley.
Lakes and small marshy de pres sions are rel a tively com mon 
through the area, including a small wetland just west of the
Jake prospect.

Veg e ta tion on better-drained soils is pre dom i nantly
sub al pine fir, Engelmann spruce, west ern hem lock and
west ern red ce dar, typ i cal of the In te rior Wet Belt Re gion
(Gough, 1988). Wil low and al der grow along val ley floors
and in wetlands. The area around the pros pect has been
logged and moun tain pine bee tle has dam aged much of the
tim ber being harvested.

Un dis turbed soil formed on better-drained gla cial de -
pos its and col lu vium is typ i cally luvisolic with a de vel -
oped, leached Ae ho ri zon and a pH that is greater than 5.5.
De pend ing on the par ent ma te rial, soil tex ture ranges from
sandy to grav elly loam. Or ganic soils (loss-on-ig ni tion
[LOI] >30%) and gleysolic soils have formed in poorly
drained de pres sions, such as the marshy area just west of
the Jake pros pect. The marsh is typ i cal of many small hill -
side wetlands where there is a thick understorey of ce dar,
alder and devils club.
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Fig ure 1. Lo ca tion of the Jake pros pect.



Surficial Geology

Gough (1988) mapped surficial de pos its along the
Mann Creek val ley, in clud ing the area around the Jake
pros pect, as pre dom i nantly till with lesser col lu vium. A
closer ex am i na tion of surficial ge ol ogy in the im me di ate
vi cin ity of the pros pect, dur ing the pres ent sur vey, re vealed
that col lu vium (i.e., sed i ment trans ported downslope by
grav ity) ap pears to be the dom i nant surficial sed i ment.
Field ob ser va tions con firm Gough’s map ping that till (i.e.,
sed i ment de pos ited by a gla cier or de bris-rich ice) also oc -
curs in the im me di ate vi cin ity of the pros pect. How ever, the 
sandy ma trix and lack of fines (silt–clay), the high clast
con tent and the abun dance of large boul ders (0.75 to >1 m)
at the sur face all sug gest that this till is likely an ab la tion or
melt-out de posit. This ma te rial was likely re leased from the 
melt ing of stag nant/dead ice, not by mech a nisms ac tive at
the ice/sub strate con tact, such as lodg ment pro cesses, that
pro duce ma te rial types such as basal till. Fig ure 2 shows a
typical sandy diamicton at the Jake prospect, interpreted
here as a colluvium.

Near the Jake pros pect, weath ered bed rock ap pears to
be close to sur face, some times within 1 m, and is di rectly
over lain by col lu vium. Given the ir reg u lar to pog ra phy, rel -
a tive changes in el e va tion and ob served bed rock out crop -
ping lo cally in the area, bed rock is likely within metres
(approx. 1–10 m) of the sur face be neath the hill where the
show ing is lo cated and un der the hill west of the swampy
de pres sion. Bed rock might be more deeply bur ied down-
ice from the show ing or in the lee of the high point of land
where a greater thick ness of till may have been de pos ited.
Lo cal ice-flow di rec tions were not in ves ti gated dur ing the
pres ent field work, but Paulen et al, (2000) re port that re -
gional ice-flow was toward the south to southeast.

Basal till does oc cur in the re gion. One basal till sam -
ple, col lected di rectly north of the Jake pros pect near
Clearwater Peak, has abun dant vol ca nic rock clasts of the
Fen nell For ma tion. Other basal till sam ples were col lected
in the north west part of the min eral prop erty and, in con -
trast, have a higher con tent of granitic clasts.

Bedrock Geology and Mineralization

The ge ol ogy of the area sur round ing the Jake pros pect
has been mapped and de scribed by Schiarizza et al. (2002a,
b). Much of the min eral claim area, in clud ing the Jake pros -
pect, is un der lain by pil lowed and mas sive ba salt with
lesser chert and gab bro rep re sent ing the up per struc tural di -
vi sion of the Car bon if er ous to Perm ian Fen nell For ma tion.
To the east, a lower di vi sion of the Fen nell For ma tion has a
greater abun dance of metasedimentary rocks in the vol ca -
nic se quence. Phyllite and slate, interbedded with quartz ite
and siltstone lamellae rep re sent ing the Lemieux Creek suc -
ces sion of the Mid dle and Up per Tri as sic Nicola Group,
out crop west of the Fen nell For ma tion. The Lemieux Creek 
fault forms a con tact be tween the Fen nell For ma tion to the
east and the Lemieux Creek suc ces sion to the west. Fur ther
west, sed i men tary units within the Lemieux Creek suc ces -
sion are sep a rated from Nicola Group vol ca nic brec cia,
tuff, ba salt, sand stone and con glom er ate by the Taweel
Lake fault. Par tially in fill ing the Mann Creek val ley and
out crop ping north of the Jake pros pect are flat-ly ing Qua -
ter nary al ka line ol iv ine ba salt flows. North and east of Sur -
prise Lake is Jurassic to  Cretaceous granite and
granodiorite forming part of the Raft batholith.

The Jake prop erty con sists of 21 000 ha of con tig u ous
min eral claims, wholly owned by Rimfire Min er als Cor po -
ra tion, cen tred on the Jake pros pect. Rimfire optioned the
pros pect from M. Kaufman, the pros pec tor who made the
orig i nal dis cov ery in 2005. Kaufman was alerted to the
show ing by the gos sa nous na ture of the soils and weath ered 
bed rock ex posed in a new for estry ac cess road. In March of
2006, Rimfire ex ca vated trenches cen tred on the dis cov ery
out crop and ori ented par al lel to the es tab lished road on the
ba sis of the ex ist ing ex plo ra tion per mit. The north-south
ori ented trench cut across mul ti ple steeply dip ping veins
over a trench length of 75 m. Bed rock in the trench con sists
of chlorite-al tered, pil lowed ba saltic flows and lapilli tuff
and con tains 1 to 3% dis sem i nated pyrrhotite and py rite.
Veins have av er age widths of ap prox i mately 50 cm, but
swell to widths of up to 100 cm. In di vid ual veins are com -
posed of quartz, py rite, pyrrhotite, chal co py rite and bis -
muthi nite. Sig nif i cant Au min er al iza tion oc curs in three
sep a rate clus ters of quartz veins over a 36 m length of
trench (ap prox i mately 20 m true thick ness). As an ex am ple
of min er al iza tion, four com pos ite sam ples across vein ing
over a 4 m strike length re turned an arith me tic av er age of
9.9 g/t Au over an av er age width of 0.8 m (Rimfire press re -
lease, 2006). Up to 10 ppm Au was detected in grab samples 
of the vein material collected as part of the orientation
survey.

There is no re cord of re gional scale ex plo ra tion for dis -
crete Au-quartz vein de pos its in the Fen nel For ma tion
within the Jake prop erty, al though sev eral Cu-Zn min er al -
ized quartz vein oc cur rences have been noted on the prop -
erty, i.e., Mann Creek (MINFILE 092P 029) and CP
(MINFILE 092P 116, 117, 118). The most sim i lar style of
Au min er al iza tion to the Jake pros pect in the re gion is the
Windpass de posit east of the North Thomp son River and
ap prox i mately 24 km south of Clearwater. At Windpass,
min er al iza tion oc curs within rel a tively shal lowly dip ping,
north-strik ing Au-bear ing quartz veins (typ i cally about
40 cm wide) hosted by rocks of the Fen nell For ma tion. Vein 
min er al iza tion con tains vari able amounts of py rite, chal co -
py rite, bis muth sul phide, free Au, mag ne tite and Au
tellurides. Min ing be tween 1934 and 1939 ex tracted
93 425 t of rock yield ing 1 071 684 g of Au, 53 469 g of Ag
and 78 906 kg of Cu. The Windpass de posit is con sid ered a
prox i mal in tru sion-re lated Au deposit associated with the
Baldy batholith (Logan, 2001).
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Fig ure 2. Sandy de posit ex posed in a trench at the Jake pros pect.
The de posit is in ter preted as col lu vium.



The Cam-Glo ria Au pros pect, a pyrrhotite-py rite
quartz vein oc cur rence, is lo cated 9 km from the south east
mar gin of the Baldy batholith (Cathro et al., 2000). The
vein has a Au-Bi-Cu-Pb-Mo-Te-W-As geo chem i cal as so -
ci a tion re sem bling the Windpass de posit sug gest ing that
the Baldy batholith could be a driver for mid-Cre ta ceous in -
tru sion-re lated Au systems (Logan, 2002).

SAMPLE COLLECTION AND ANALYSIS

Over bur den (till, col lu vium and soil), stream sed i -
ment, moss and streamwater sam ples were col lected dur ing 
a visit to the Jake prop erty in June 2006. Over bur den sam -
ples were col lected from ver ti cal pro files along the south
side of a trench cross ing the main show ing, from a wet land
on the north side of the trench and from roadcuts north and
north west of the show ing. Stream sed i ment, moss sed i ment
and streamwater sam ples were taken from drainages within 
the prop erty (Fig 3). Bulk stream sed i ment for heavy min -
eral con cen tra tion was taken from sev eral of the streams.
Wa ter sam ple pres er va tion was car ried out in the field; sed -
i ment and rock sam ples were pre pared in the BC Geo log i -
cal Sur vey Lab o ra tory, Vic to ria, BC. Wa ter sam ples were
an a lyzed for el e ments by the Geo log i cal Sur vey of Can ada
Meth ods De vel op ment Lab o ra tory, Ot tawa, On tario. Pre-
prep a ra tion (i.e., field) and post-prep a ra tion du pli cate sam -
ples and stan dard ref er ence ma te ri als were in cluded with
the sam ples sent for anal y sis to com mer cial lab o ra to ries.
The –230 (<0.063 mm) frac tion of over bur den sam ples was 
an a lyzed at ASL Chemex for Au by lead col lec tion fire as -
say – ICP-ES (in duc tively cou pled plasma emis sion spec -
tros copy) and for trace el e ments by aqua regia di ges tion –
ICP-MS (in duc tively cou pled plasma mass spec trom e try).
The –80 (<0.177 mm) frac tion of stream sed i ment and moss 
sed i ment sam ples was an a lyzed for Au and trace met als by
the same meth ods as over bur den sam ples. There is less than 
10% dif fer ence be tween path finder el e ment (e.g., Cu, As
and Bi) anal y ses of du pli cate field and du pli cate an a lyt i cal
samples. Gold, arsenic, bismuth and silver analyses of a
standard reference material differ by less than 25% of the
recommended value for the standard.

RESULTS

Stream Sediment, Moss Sediment and
Water Geochemistry

Most Au and path finder el e ment (e.g., As, Sb, Hg, Cu,
Pb and Zn) val ues in moss and sed i ment sam ples col lected
as part of the pres ent ori en ta tion sur vey are be low thresh -
olds cal cu lated at the 95 per cen tile from re gional stream
sed i ment data for NTS 092P map sheet RGS (Matysek et
al., 1992). Val ues at the 95 per cen tile are com monly used to 
de fine anom aly thresh olds for larger datasets, whereas
quartiles are more re al is tic for small sam ple groups. The
third quartile value thresh olds (Ta ble 1) cal cu lated from the 
moss and stream sed i ment data gen er ated from the pres ent
geo chem i cal sam pling re veal sev eral sub tle multi-el e ment
anom a lies. Most el e ments (e.g., Au, Ag, As, Bi, Cd, Cu, Pb, 
V, and Zn) are higher in moss sed i ment com pared to stream
sed i ment. This en hance ment could re flect dis crete sil i cate,
ox ide or sul phide grains rather than the ad sorp tion of met -
als to clay-sized min er als and/or sec ond ary ox ides. Heavier 
grains would be cap tured pref er en tially from the sus pended 
load in a stream by moss, thereby de plet ing the sed i ment in

smaller, heavier grains. This might ex plain the pres ence of
a moss sed i ment Au anom aly and  the ab sence of Au in
drain age sed i ment at the same site. While moss sed i ment
clearly in creases Au anom aly con trast, the rou tine use of
this me dia for geo chem i cal sur veys is lim ited by the ab -
sence of moss in some streams. Pre vi ous drain age sur veys
on Van cou ver Is land and in the Ad ams Lake area have dem -
on strated the ad van tages of moss sed i ment geo chem is try in 
ex plo ra tion for Au (Matysek and Day, 1988; Lett et al.,
2000).

El e ment anom a lies are iden ti fied by num ber on Fig -
ure 3. The high est Au value (762 ppb) de tected is in moss
sed i ment from a stream drain ing the area south of Sur prise
Lake (Anom aly 1). No other anom a lous el e ments oc cur in
ei ther the moss or stream sed i ment at this site and no vis i ble
Au grains were iden ti fied in a heavy min eral con cen trate
pre pared from a bulk sed i ment sam ple. Other sites with
lower Au in drain age sed i ment and moss sed i ment have el e -
vated lev els of as so ci ated path finder el e ments. For ex am -
ple, a stream drain ing the area un der lain by the Raft
batholith in the north west part of the min eral claims has
anom a lous Au (24 ppb), As, Sb, Bi, Cd, Se, V and Zn in
moss with a sim i lar multi-el e ment sig na ture in sed i ment
(Anom aly 2). The streamwater has el e vated Cu (3.9 ppb)
and Rb. Till ex posed in a roadcut near the stream has el e -
vated Bi, Be, Rb, Sr and U, sug gest ing that the source of the
anom a lous metal in till and sed i ment is the gran ite. Closer
to the Jake pros pect, a creek drain ing from the north has de -
tect able, but back ground Au in sed i ment and moss with
anom a lous As, Cd, Cu, Ni, Sb, Se, Tl and Zn (Anom aly 3).
There is no ob vi ous source for the anom aly, but the multi-
element association could reflect vein-type mineralization
in the drainage basin.

Till, Colluvium and Soil Samples

Me dian value thresh olds have been used to iden tify Au 
and path finder el e ments in till, col lu vium and soil. Me dian
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Fig ure 3. Re gional ge ol ogy, pros pect lo ca tion and geo chem i cal
sam ple lo ca tions. Bed rock ge ol ogy has been sum ma rized from
the dig i tal map pub lished by Massey et al. (2005).



val ues are those re ported by Paulen et al. (2000) from data
for a re gional till geo chem i cal sur vey in the Chu Chua –
Clearwater area. The sur vey cov ered a re gion im me di ately
south of the Jake pros pect. Thresh olds are 36 ppb Au;
28 ppm As; 1 ppm Bi; 111 ppm Cu; 30 ppb Hg; 1.2 ppm Sb;
1.2 ppm Se; 0.2 ppm Tl; and 89 ppm V. Till sam ples taken at
sites re mote from the Jake pros pect are shown on Fig ure 3.
Two of the sam ples have de tect able  back ground lev els of
Au and in the north west part of the min eral prop erty the till
has elevated Bi, Be, Rb, Sr and U.

Lo ca tions of ver ti cal sed i ment pro files east and west of 
the Jake pros pect are shown on Fig ure 4. El e ment vari a -
tions down the ver ti cal pro files re veal that high Au
(10 ppm), As (36 ppm), Ag (2.5 ppm), Bi (823 ppm) and Cu
(2250 ppm) in quartz vein ma te rial are re flected in anom a -
lous metal val ues in col lu vium im me di ately above the bed -
rock sur face. In creased Se, Tl and V ac com pany the high
metal val ues, but there are no anom a lous el e ments in the
over ly ing B-ho ri zon soil. Only V is el e vated in the deeper
sed i ments from Pro file 2, lo cated 20 m to the south of Pro -
file 1, but there are anom a lous Au, As, Bi and V in deeper

sed i ments from Pro file 4, lo cated 50 m south of Pro -
file 1. The only anom aly pres ent in bed rock and
deeper col lu vium from Pro file 3, lo cated 100 m south
of Pro file 1, is V and there are no anom a lous el e ments
in the over ly ing B-ho ri zon soil. At Pro file 5, lo cated
200 m north of Pro file 1, a lower, clay-rich, more
dense diamicton (pos si bly basal till) has anom a lous
Au, As, Cu and V. Again, these higher val ues are not
re flected in the over ly ing more sandy sed i ment or the
B-ho ri zon soil. The Au-As-Cu-V as so ci a tion in the
lower sed i ments could re flect an other more re mote,
min er al ized source to the north, since Pro file 5 may be
up-ice rel a tive to Au-Bi-Cu-Ag-As min er al iza tion at
the Jake pros pect. The ab sence of Bi, but anom a lous
V, in the till from Profile 5 could reflect a mineralized
source that is different from the Jake prospect.

The spa tial vari a tion of el e ments in soil and gla -
cial sed i ment over min er al ized bed rock at the Jake
pros pect is sum ma rized in Fig ure 5 by a se ries of block 
prisms. Anom a lous el e ment as so ci a tions down each
pro file dis tin guish be tween Au, As, Bi and V in pro -
files south of the pros pect, com pared to Au, As, V to
the north. All of the pro files show that anom a lous el e -
ment con cen tra tions are con fined to the sed i ment im -
me di ately above the bed rock and that they decrease
sharply within more shallow soils.

Wet land Sam ples

Only the sur face, fi brous layer on the wet land just 
west of the Jake Show ing has been sam pled and only
Se is anom a lous in the ma te rial. The pres ence of
anom a lous Se can be ex plained by the higher S con -
tent of the or ganic mat ter. No el e ments ap pear to have
ac cu mu lated in the organic sediment.

CONCLUSIONS

• Much of the Mann Creek val ley, in clud ing the area
of the Jake pros pect, is cov ered by sandy gla cial
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Median Quartile Maximum Median Quartile Maximum

Au (ppb) 9 11 22 13 20 762
Ag (ppb) 20 25 33 31 36 49
Al (%) 1.54 1.72 1.99 1.65 1.83 1.92
As (ppm) 6.20 6.90 11.40 7.05 9.35 16.20
Ba (ppm) 100.00 110.00 140.00 75.00 102.50 150.00
Be (ppm) 0.56 0.61 0.84 0.53 0.68 0.94
Bi_ppm 0.13 0.37 0.50 0.16 0.25 0.58
Ca (%) 0.53 0.68 0.75 0.80 0.90 1.40
Cd (ppm) 0.46 0.56 2.88 0.61 0.95 4.90
Ce (ppm) 31.50 42.70 58.20 26.90 42.18 52.50
Co (ppm) 8.00 12.20 21.30 10.70 13.73 15.30
Cr (ppm) 27.00 31.00 51.00 26.00 30.00 42.00
Cs (ppm) 2.06 2.53 3.06 2.01 2.74 3.21
Cu (ppm) 22.5 35.6 39.6 30.1 49.1 65.3
Fe (%) 1.78 2.25 2.88 2.06 2.41 2.71
Ga (ppm) 3.51 4.53 5.15 3.56 4.24 5.10
Hg (ppb) 50 70 90 90 10 130
K (%) 0.05 0.14 0.16 0.09 0.11 0.21
La (ppm) 18.60 28.90 39.10 17.75 27.75 44.30
Li (ppm) 10.40 17.00 18.80 10.15 14.88 18.70
Mg (%) 0.38 0.42 1.00 0.41 0.51 0.79
Mn (ppm) 543 613 1320 741 866 968
Mo (ppm) 2.33 2.92 6.37 0.96 2.08 6.94
Nb (ppm) 2.04 2.32 2.46 1.64 2.60 2.85
Ni (ppm) 18.20 22.80 39.40 17.90 30.35 36.60
P (ppm) 720 780 1290 1020 1070 1140
Pb (ppm) 6.40 8.00 10.20 6.55 8.35 11.40
Rb (ppm) 5.90 19.70 26.00 7.30 11.93 30.80
S (%) 0.04 0.06 0.07 0.10 0.12 0.13
Sb (ppm) 0.26 0.31 1.01 0.35 0.49 1.32
Sc (ppm) 2.90 3.30 4.70 2.85 3.18 3.90
Se (ppm) 1.10 1.30 3.10 1.60 3.08 5.70
Sr (ppm) 25.20 29.00 49.30 33.25 50.93 57.20
Te (ppm) 0.02 0.02 0.03 0.02 0.02 0.04
Th (ppm) 3.60 4.60 7.40 1.85 2.83 6.50
Ti (%) 0.08 0.10 0.17 0.08 0.08 0.17
Tl (ppm) 0.13 0.20 0.30 0.14 0.28 0.46
U (ppm) 1.98 3.16 6.63 2.48 3.26 5.53
V (ppm) 49.00 59.00 74.00 44.50 57.50 77.00
W (ppm) 0.97 1.80 5.83 0.20 1.35 3.52
Y (ppm) 9.50 12.30 15.25 13.15 16.76 21.30

Zn (ppm) 49.00 58.00 146.00 53.00 70.50 140.00

Sediments Moss
Element

TABLE 1. MEDIAN, 3RD QUARTILE (QUART) AND MAXIMUM (MAX)
VALUES FOR ELEMENTS DETERMINED BY AQUA REGIA DIGESTION 
– ICP-MS AND AU BY LEAD COLLECTION FIRE ASSAY – ICP-MS IN

STREAM SEDIMENT (10 SAMPLES) AND MOSS SEDIMENT
(8 SAMPLES). ABBREVIATION: SED, STREAM SEDIMENT.

Fig ure 4. Ver ti cal sed i ment pro file lo ca tions around the
Jake pros pect.



sed i ment in ter preted as col lu vium with per haps a
mi nor com po nent of melt-out till. Basal till ap pears
to be a com mon gla cial de posit at higher el e va tions
and more sta ble, less steep slopes in the val ley. El e -
ment vari a tions in ver ti cal sed i ment pro files over
Au-Bi-Ag-Cu min er al iza tion dem on strate that only
sam ples col lected close to bed rock would iden tify
the pres ence of min er al iza tion. Since basal till (typ i -
cally a first de riv a tive of bed rock) is the tar get sed i -
ment type for a till geo chem i cal sur vey, the col lu -
vium and soil (and pos si bly melt-out till) oc cur ring
at the Jake pros pect would not be ef fec tive me dia for 
geo chem i cal sur veys. How ever, basal till sur veys
could be con ducted at a more re gional scale. Ide ally, 
in com bi na tion with col lect ing basal till sam ples,
the ice-flow his tory of the area would have to be in -
ves ti gated so that the trans port di rec tion of basal till, 
and ul ti mately trace el e ment de ter mi na tions, could
be more ac cu rately in ter preted.

• Moss sed i ment is gen er ally more ef fec tive for de -
tect ing Au, es pe cially in steeper, high-en ergy
streams where the amount of fine-tex tured bot tom
sed i ment is small. How ever, the sig nif i cance of high 
Au in moss sed i ment com bined with the ab sence of
other typ i cal Au path finder el e ments (e.g., As) in
both moss sed i ment and steam sed i ment should be
treated with cau tion. One creek north west of the
Jake pros pect con tain ing anom a lous Au, Ag, As,
Sb, Bi, Cd, Se, V and Zn in moss and stream sed i -
ment with higher metal in nearby till could in di cate
vein-type Au min er al iza tion in the granite of the
Raft batholith.

ACKNOWLEDGMENTS

The au thors very much ap pre ci ate the as sis tance and
sup port from Rimfire Min er als dur ing field work on the
Jake pros pect and with the sub se quent sam ple anal y sis.
Paul Schiarizza very kindly pro vided ad vice on ge ol ogy of
the area around the Jake pros pect and iden ti fied clast types
in the till sam ples. Gwendy Hall, head of the En vi ron men -
tal Geo chem is try Lab o ra tory, Geo log i cal Sur vey of Can -
ada, Ot tawa, is sin cerely thanked for analyzing the water
samples.

REFERENCES

Cathro, M.S. and Lefebure, D.V. (2000): Sev eral new plutonic re -
lated gold, bis muth and tung sten oc cur rences in south ern
Brit ish Co lum bia; in Geo log i cal Field work 2001, BC Min is -
try of En ergy, Mines and Pe tro leum Re sources, Pa per 1999-
1, pages 207–224.

Gough, N.A. (1988): Soils of the Bonaparte River–Canim Lake
map area (92P East Half); BC Min is try of En vi ron ment and
Parks, BC Soil Sur vey Re port 24, 229 pages.

Hol land, S.S. (1964): Land forms of Brit ish Co lum bia; BC Min is -
try of En ergy, Mines and Pe tro leum Re sources, Bul le tin 48,
138 pages.

Lett, R.E.W., Jackaman, W. and Englund, L. (2000): Stream sed i -
ment ex plo ra tion for pluton re lated quartz-vein gold de pos -
its in south ern Brit ish Co lum bia; BC Min is try of En ergy,
Mines and Pe tro leum Re sources, Open File 2000-23,
34 pages.

Lo gan, J.M. (2002): In tru sion-re lated gold min eral oc cur rences of
the Bayonne mag matic belt; in Geo log i cal Field work 2001,
BC Min is try of En ergy, Mines and Pe tro leum Re sources, Pa -
per 2002-1, pages 237–246.

Lo gan, J.M. (2001): Pro spec tive ar eas for in tru sion-re lated gold-
quartz veins in south ern BC; in Geo log i cal Field work 2000,
BC Min is try of En ergy, Mines and Pe tro leum Re sources, Pa -
per 2001-1, pages 231–252.

Massey, N.W.D., Mac In tyre, D.G., Desjardins, P.J. and Cooney,
R.T. (2005): Dig i tal map of Brit ish Co lum bia: tile NM 10
south west BC; BC Min is try of En ergy, Mines and Pe tro leum
Re sources, Geofile 2005-03.

Matysek, P.F. and Day, S.J. (1988): Geo chem i cal ori en ta tion sur -
veys: north ern Van cou ver Is land, field work and pre lim i nary
re sults; in Geo log i cal Field work 1987, BC Min is try of En -
ergy, Mines and Pe tro leum Re sources, Pa per 1988-1,
pages 493–502.

Matysek, P.F., Jackaman, W. and Cook, S.J. (1992): Brit ish Co -
lum bia Re gional Geo chem i cal Sur vey–Bonaparte Lake
(NTS 92P); BC Min is try of En ergy, Mines and Pe tro leum
Re sources, RGS 36.

MINFILE (2005): MINFILE BC min eral de posit da ta base; BC
Min is try of En ergy, Mines and Pe tro leum Re sources, RGS
35, URL <http://www.em.gov.bc.ca/Min ing/Geolsurv/
Minfile/> [No vem ber 2006]

Paulen, R.C., Bobrowsky, P.T., Lett, R.E., Jackaman, W., Bichler,
A.J. and Wingerter, C. (2000): Till geo chem is try of the Chu
Chua – Clearwater area, BC (parts of NTS 92P/8 and 92P/9); 
BC Min is try of En ergy, Mines and Pe tro leum Re sources,
Open File 2000-17, 233 pages.

Rimfire (2006): Jake Trench ing Ex poses Gold Min er al iza tion;
Fur ther Ex plo ra tion Planned; Rimfire Min er als press re -
lease, May 24, 2006.

Schiarizza, P., Heffernan, S. and Zuber, J. (2002a): Ge ol ogy of the
Slide Moun tain Ter ranes, west of Clearwater, south-cen tral
Brit ish Co lum bia (92P/9,10,15,16); in Geo log i cal Field -
work 2001, BC Min is try of En ergy, Mines and Pe tro leum
Re sources, Pa per 2002-1, pages 83–108.

Schiarizza, P., Heffernan, S., Is rael, S. and Zuber, J. (2002b): Ge ol -
ogy of the Clearwater – Bow ers Lake area; BC Min is try of
En ergy, Mines and Pe tro leum Re sources, Open File 2002-
15.

Smee, B.W. (1987): Soil sam pling strat e gies in an area with al pine
gla ci ation, Brit ish Co lum bia, Can ada; in Prac ti cal Prob lems
in Ex plo ra tion Geo chem is try, Levinson, A.A., Bradshaw,
P.M.D. and Thomson, I. Ed i tors, Ap plied Pub lish ing Lim -
ited, pages 78–82.

Geo log i cal Field work 2006, Pa per 2007-1 91

Fig ure 5. Model show ing vari a tion of met als in soil pro files around
the Jake pros pect.
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