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INTRODUCTION

The Bell Mine study area is located in th > central part
of the Babine Lake basin, approximately 10 km northeast
of the town of Granisle (Figures 1, 2). It is situated on the

Mineral exploration programs conducted in the Interior
Platezu of British Columbia have typically been hampered
by the presence of thick glacial till mantling bedrock. In
these areas, trenching, rotary drilling and soil sampling can
be used to obtain a better understanding of the underlying
geology. Unforrunately the use of these techniques are
often limited By an inadequate understanding of the
Quaternary geology and regional glacial history.

In support of mineral exploration, regional surficial
geology studies were undertaken in central British
Columbia, by the Geological Survey of Canada and the
British Columbia Geological Survey.  This joint-
governmental study was part of the much larger Nechako
NATMAP Project. Two main objectives of this study are,
to determine changes in the regional ice flow directions,
during the Pleistccene in central British Columbia and also
to examine the use of till geochemistry in mineral
exploration. In the summer of 1995 and 1996, regional till
geochemistry surveys were conducted by the British
Columbiz Geological Survey, in the Babine Lake area;
encompassing the Fulton Lake (93 L/16), Old Fort
Mountain (93 M/01) and Nakinilerak (93 M/08) map areas
(Figure 1).

The Bell mine, a porphyry copper deposit was chosen
as a model for this study because of its well defined zone of
mineralization and the occurrence of an extensive blanket
of glacial tll. In this report the effectiveness of till
sampling for the delineation of buried mineralization is
examined by a comparison of till geochemistry with the

Figure 1 - Location of study area in British Columbia.

known ore-body at Bell mine. The study will contribute to
the development of a model of glacial dispersal, which can
be used in future exploration programs in the region and in
other glaciated areas.
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Newman Peninsula which straddles the Fulton Lake (93
1/16) and ©1d Fort Mountain (93 M/01} N1S map sheets.
The mine property can be accessed by the Hagan Forest
Service Road, via the Northwoods barge fron: Mitchell 3ay
or by private barge operated by Noranda Mines Limited
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red and green homblende biotite plagioclase por-
phyry, tuiTand Mows, with columnar jeinting.

Babhine intrusions: harmblende biofite plagiociase
porphyry (HBFP) and biotite plagioclase por-
phyry (BFP) dykes and plugs, undivided.

H

1 Rhyolite and rhyodacite dyke plugs, and domes,
. undivided,
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CRETACEOUS

SKEENA GROUF (L. Crecaceous): Black shale,
tiltstone, pale green tull, sandstone, minor frag-
mental intermediase volcanics.

JURASSIC

BOWSER LAKE GROUP (Mid. te U. Juras-
sit), Ashman Formation: black marine shak,

d il and minor congl ate.
HAZELTON GROUP (L. to Mid. Jurassick
Telkwa, Smithers, and Nikitkwa Formations:
Marine calc-alkaling volcanics, dark green tuff,
fossiliferous greywacke and red il undivided.

TRIASSIC

Topley granite: pink orthoclase/microline, quartz-
monzonite, pink aplite, and granodiorite.
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Figure 2 - Bedrock geology of the northern Babine Lake area, inctuding the Newman Peninsula (after Dirom er al., 1993)
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from the mine to a gravel road 8 km north of Granisle.

Much of the property has a subdued topography, with
elevations ranging from 715 to 850 metres. Locally, some
bedrock knobs oczur at elevations over 900 metres. To the
west and east of Babine Lake lie a series of parallel,
northwest-south=ast trending bedrock ridges reaching a
maximum elevation of 1200 metres. Drainage from the
property enters Babine Lake at approximately 712 metres
(2350 feet). Bebine Lake drains into the west-draining
Babine and Skeena rivers.

BEDROCK GEOLOGY AND
MINERALIZATION

The study area lies within the Stikinia Terrane of the
intermontane Tectonic Beit of west-central British
Columbia {Wheeler and McFeely, 1991; McMillan and
Struik, 1996). Bedrock geology in the Babine Lake area
was mapped by Carter (1973), Tipper and Richards (1976},
MaclIntyre et al. (1996b) and Richards (in press). Regional
geology consists of uplifted, tilted and folded fault blocks of
rocks ranging in age from the pre-Permian to the Eocene
(Maclntyre er al., 1996a). The oldest strata are comprised
of shallow-water carbonates and island-arc volcanic and
volcaniclastic rocks of the Stikine assemblage (Monger,
1977).

As Stikinja evolved in the Middle Jurassic to Early
Cretaceous, molasse-type marine and non-marine
sedimentary rocks accumulated in the Bowser and Nechako
successor basins. These rocks are correlative to the Bowser
Lake and Skeena Group units found in the Bell Mine study
area (Richards, 1988). Subduction of oceanic crust under
the North American plate in the Middle Cretaceous led to
intense magmatic activity during the Late Cretaceous and
Early Tertiary.  Andean-type volcanic piles were
constructed on uplifted and eroded blocks of Stikinia
(Dirom et al., 1995). Products of the associated dikes and
plugs of this magmatistn include the Middle 10 Late
Cretaceous Bulkley and Eocene Babine intrusions. These
intrusive rocks are host to the major mineral deposits found
in the area (Carter, 1976).

The Newman Peninsula is dissected by a number of
northwest-southeast trending fault systems (Figure 2).
Here, intrusions of Eocene Babine Igneous Suite rocks;
rhyolite, rhyodacite and biotite feldspar porphyry (BFP)
were emplaced across the wace of the Newman Fault at
sites of transcurrent faulting (Dirom er al., 1995). These
rocks intrude Lower to Middle Jurassic Hazelton Group
volcanics and Skeena Group sedimentary rocks (MaclIntyre
et al., 1996a).

The ore-body at the Bell mine is a ¢lassic high-level,
symmetrically zoned porphyry copper-gold deposit. Zones
of biotite-magnetite and propylitic alteration are associated
with multiple-phase subvolcanic intrusions of the Babine
Igneous Suite (Carter, 1981: Dirom er al., 1995). These
intrusions are overprinted by pervasive quartz-sericite

alteration (Carson et al., 1976).

Copper-gold mineralization at the Bell mine occars
predominantly in the Eocene-age quartz-s.ricite alterect
rhyodacite and biotite-feldspar porphyry, with a2 maxinoim
grade of 0.47% copper. Lesser amoun:s of copper
mineralization are present in disseminated sulphides encl
stockworks in Hazelton rocks (Dirom er ai., 1995). Pyrite
and chalcopyrite occur in disseminations, fracture fillngs
and as coatings in the main stockwork, and across the
propylitic/biotite-magnetite  alteration zones. Trace
molybhdenite and bornite also occur withia the biotite-
altered biotite-feldspar porphyry (Carson 2t al., 1976).
Other minerals present include silver, chalcocite, sphalerit:
and galena.

REGIONAL GLACIAL HISTORY

The Babine Lake area has undergone a com:lex
history of multiple glacial and interlacial cycles
throughout the Quaternary. Broad U-staped valieys,
streamlined and scoured bedrock surfaces an 1 the presencs
of thick deposits of till, glaciofluvial and giaciolacusirine
sediments are remnant features of the Late Wiscons naa
glaciation.

Pre-late Wisconsinan fluvial and lacustrine sediments
are rarely exposed in the Babine area  Lacusirine
sediments uncovered at the Bell mine contain manucoth
skeletal remains and charred plant material which have
returned an QOlympia nonglacial age rangir.g between cer.
43800£1860 1o 34000690 BP (Harrington er ai., 1974).
Possible advance stage glaciofluvial sedimerits, underlying
Fraser Glaciation till, are exposed along the Hagan Road
{Huntley et al., 1996a).

The onset of Late Wisconsinan Fraser Glaciation
{(approximately 25 ka; Clague, 1981), was marked by ice
accurmnulation in the southern Skeena and Babine
Mountams, located to the north and north-wi:st of the stucy
area. (Glaciers from these sources flowed sc uth-east along
the Babine, Fulton and Takla lake valleys (Figure 3).

Basal till lies unconformably over glaciolacustrire
sediments, suggesting a glacial lake was ponded ir. tte
Rabine valley during ice advance. Advanc: phase glacial
lake sediments were deposited to a maxim.m elevation of
790 metres (2600 feet), before being overri 3den by Fraser
Glaciation ice (Huntley et al., 1996a).

At the glacial maximum, south-east flowing glacie:s
coalesced to form part of the Cordilleran I:e Sheet. This
ice sheet probably overtopped many mountain peaks i1 the
Babine area with elevations of less than 1813 metres (3000
feet), as indicated by the presence of striated and polished
bedrock, exposed at approximarely 1727 meires (5700 Jeet)
on the peak of Dome Mountain (Figure 3). Along the
southern part of the Babine Lake area, this ice raass
coalesced with ice originating from the Coast Mountains
and moved northeastward into the Stuzrt Lake hasin
(Plouffe, 1991, 1995, 1996; Tipper, 1994).
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Figure 3 - Iee flow patterns in central British Columbia during
the advance phase of the Late Wisconsinan, Fraser Glaciation
(after Plouffe, 1996).

Multiple ice flow directions, indicated by the
orientation of streamlined landforms and glacial erosional
features, are recorded throughout the Babine Lake area and
are evidence of a complex glacial history in this area of
west-central British Columbia (Levson et a/., 1997b). Of
these ice flow directions, the south-east movement
deposited the majority of the till composing most of ground
moraine mn the area as indicated by surficial mapping

- (Stumpf ez al., 1996b; Huntley et ai.. 1996b). Streamlined

and striated bedrock surfaces also indicate a regionally
dominant south-southeast ice flow direction, with striae and
landforms oriented between 130° and 180° (Figures 4a, b).
Cross-cutting striae in the Babine Lake area are suggestive
of topographically-controlled ice flow which took place
after the culmination of glaciation.

Following climate amelioration, glaciers retreated step-
wise from the highlands inte Babine and Fulton lake
valieys (Huntley er al., 1996a). Stagnant ice confined to
valleys, deposited a veneer of supraglacial and glaciofluvial
sediments. During the later stages of ice retreat, glacial

lakes were dammed by moraines and/or ice in these valleys,
depositing glaciolacustrine silt and clays at elevations from
760 metres {2500 feet) to 830 metres (2750 feet). A similar
range of lake base-levels has been documented by Plouffe
(1996) and Clague (1988), in the “glacial lake Fraser”
basin, suggesting that “glacial lake Babine” was likely part
of a much larger lake system in central British Columbia
(Huntley et al., 1996a).

SURFICIAL SEDIMENTS AT THE BELL
MINE PROPERTY

The surficial geology of the Fuiton Lake (93L/16) and
Old Fort Mountain (93 M/01) NTS sheets was mapped by
the British Columbia Geological Survey, in 1993 at a
1:50,000 scale (See Huntley er al., 1996b; Stumpf et al.,
1996b). At the Bell mine, the surficial geology was
mapped (Figure 4a, b}, to provide a database of surficial
materials which may be encountered during mine
reclamation at the property. A variety of surficial materials
are present at the Bell mine property. Basal lodgement till
is the most abundant and aerially extensive surficial
deposit, with lesser amounts of ablation moraine,
colluvium, glaciolacustrine, glaciofluvial, lacustrine and
anthropogenic sediments.

Pre-Late Wisconsinan silt and clay are exposed in
drainage and pit cuts along the eastern and southern walls
of the open pit excavation at Bell mine. These sediments
are finely laminated, highly deformed and contain
dropstones which increase in abundance towards the base
of the unit. Locally, on the eastern wall these sediments
overlie a gravelly, stony diamicton, which in turn overlies
striated bedrock.

Throughout the study area, basal till occurs as a
bianket (im thick) or veneer (<Im thick) over glacially-
streamlined bedrock surfaces. It is massive, dense, varies
in colour from dark-brown to maroon, and is highly jointed
and fissile. The till matrix varies from a silty sand to a
clayey silt and contains an abundance of dark-coloured
sedimentary rock fragments, derived from distal bedrock
source units. Locally, the till contains clasts of weathered
mineralized bedrock, especially down-ice of the Bell ore-
body (Figure 5). A unit of winnowed basal till locally
occurs as a veneer over lodgement till or bedrock (Stumpf
et al., 1996a). It has similar characteristics of lodgement
till, but is less compact and much sandier in texture. When
overlying clay-rich lodgement tiil, winnowed basal till
often fines downwards to a silty sand. It may also occur
beneath glaciofluvial or glaciolacustrine sediments.

Glaciolacustrine silt and clay occur below 790 metres
{2600 feet) in low-lying areas along Babine Lake. These
sediments occur as both a veneer and blankets (up to
several metres thick), commonly overlying morainal
deposits. Suberdinate glaciofluvial sediments are exposed
along modern channel cuts and small ice-contact ridges to
the north-east of the Newman Peninsula. Anthropogenic
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Figure 4a - Surficial Geology of the Newman Peninsula, Babine Lake, British Columbia. See figure 4b for I gend.
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LEGEND
QUATERNARY
Holocene

A - ANTHROPOGENIC DEPOSITS: qulturally distusbed and modified terrein.

0 - ORGANIC DEPOSITS: peat and other vegetative materials at isast 50cm thick and often a few metres
thick; formed by the accumulatian of orgamic matter in depressions or level areas.

COLLUVIAL SEIHMENTS: massive and stratified, clast and matrix-supponied diamicton or nabble from
mechanical or chemical weathering of bedrock and other surficial materials, and the downslope movement of
materials; reworked and ransported by graviiational processes including creep, sliding, debris flows,
avatanching, oppie and rockfall

Ch - Colluvial blanket: diamicion or rubble masking minor ropegraphic irregularities in the
underlying uni; greater than 1 m thick

Late Wisconsinan

GLACIOLACUSTRINE DEFPQSITS: well-siratified sand, silt and cigy, including minor gravel and diamicton
deposited in lakes adjacent to glacial ice: slump structures. itregular topography and kettles, indicative of
collaspe from melting of buried ice, may be locally present.

Lq) - Glaciolacustrine blanket: sand, silt and ¢lay, masking minor topographic irregularities in
the underlying unit, generaliy several metres thick.

LQ - Giaciolacustrine bianket: sand, silt and clay with surface expression derived from
topographic irregularities in the uaderlying unit; less than 1 m thick.

MORAINAL DEPOSITS: glacial diami<ton, primarily dll; generaliy consists of pebbles, cobbles and boulders
in 2 clay, silt or sand-rich mammix; massive o suetified; deposited sither direcily by glacial ice, meltout or
sediment gravity flow processes associated with ice.

Mb - Morainal blanket: predominantly basal 1ill masking minor topographic ifregularitics in the
underlying unit; greater than 1 m thick.

Mm - RoMing moraine: predominantly basal till with an elengate or linear topographic surface
expression; commonly drumlinized, fluted or draping glacialiy-scul pted bedrock; generally
several metres thick.

Mu - Undulating moraine: basal and supraglacial till with gently sloping topographic surfaces
and hollows; generally several mezes thick.

My - Morkinal veneer: basal and supraglacis) tills with surface expression derived from

ropagraphic icregularities in the underlying unit; less than | m thick and locally
discontinuous.

PRE-QUATERNARY

R - BEDROCK: incides areas of thin colluvial and morainal caver, subject to mass wasting processes
including rockfalls. topples and avalanches,

(From Humkey 21 i, 1996b)

‘ Drrumiin

~~3. Suise, glacial groove -~~~  Melrwater channel

Figure 4b - Surficial Geology of McDonald Island, Babine Lake, British Columbia.
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Flgure 3 - Deformed weathered rhyodacite bou]der in basal
ladgement till. Photo taken at sample site 3180, north-east of

the Bell mine.

deposits occur throughout the property, mainly in the
vicinity of the open pit and tailings piles. Extensive mining

550N
11615 £75000 m.F.

680000 m.E.

and overburden extraction has greatly altered the origiral
topography. Thus, it is often difficult irom surfice
characteristics alone to determine the original, in situ
materials from those which were culwrally modified.
Particular caution was taken when describing rhese features
and collecting till samples for analysis.

SAMPLING METHODS

Sixty-four samples of glacial drift were collected on
the Bell mine property (Figure 6), with a samy le spacing of
300 to 500 metres. Samples wers collected from hand-dug
pits, road cuts and open pit exposures, from the C-sail
horizon, at a minimum depth of 75 ¢m below the surfece.
Vertical profile samples were collected around the Bell
open pit where till exposures excesded 3 metres in
thickness, in order to investigate geochemicat variability
(samples 95-1177 and 95-1173; 95-2309 ty 95-2315 in
Table 1). To compare the geochemistry of varizble
sediment types, multiple samples were collected from

GEIGOC ML L.

OoLD
FORT

(200000mN. §- o e e TS

090000 m.N. {4k

HRESON S

Figures
ta, b

i .m Sampie Site
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Figure 6 - Sample tocations at the Bell mine property. Note, the box outlines the area shown

in figure 11.
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vertical exposures from a few sites of undisturbed till where
basal lodgement till was overlain by winnowed basal till or
colluvium.

Each sample weighing between 1 to 3 kg, was stored
in 8-mil plastic bags, air dried (at 25-30°C), split,
disaggregated, and sieved to < 63wm, i.e. the silt plus clay
sized-fraction. Representative splits were analyzed for 47
different elements by aqua regia inductively coupled plasma
emisston spectroscopy (ICP-ES) and instrumentat neutron
activation (INA).

In addition to studying the matrix component of tiil,
the lithology of clasts in till were examined to identify
source bedrock units of the tili and to determine the length
of glacial dispersal in the area. At selected sites, 25 pebbles
were collected from undisturbed till and their lithologies
recorded. In this study the mineralized and sedimentary
rock fractions of the total clast counts are plotted to
measure the length of dispersal, down-ice of bedrock
contacts (Figure 7).

PREVIOUS WORK

In 1981, Neranda Inc. conducted B-horizon soil
sampling across the southern part of the Newman
Peninsula, to locate new zones of mineralization. Glacial
overburden profile sampling was conducted at the Bell
mine property in the 1970's {Okon, 1974; Levinson and
Carter, 1979), in order to study the vertical distribution of

- base metal concentrations within overburden overlying

mineralized and non-mineralized bedrock. Resuits from
these studies indicate higher copper and molybdenum
concentrations in till over mineralized bedrock. In
contrast, zinc¢ concentrations in till are often elevated over
non-mineralized bedrock. Levinson and Carter (1979)
suggest these high zinc values reflect sulphide
mineralization in peripheral areas (pyrite halo) rimming
the porphyry copper deposit.
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Figure 7 - Distribution of mineralized and sedimentary clasts in till at

the Newman Peninsula.
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RESULTS

Of the 47 clements analyzed for this study, the
distribution of 7 elements (silver, cadmium, copper,
mercury, molybdenum, nickel, and zinc), will be discussed
here. However, the complete data set for the ICP-ES
analysis is presentad in Table 1. Elemental concentrations
of copper, molybdenum, zine, silver, mercury, cadmium
and nickel in till are plotted on maps using symbols
proportional to concentration (Figures 8a, b; 9a, b, ¢, [0a,
b). Statistical analysis of the data identified background
and anomalous levels of the geochemical data. In this
study, mean till geochemical concentrations measured in a
regional 1l survey from 93 L/16 represent background
threshold values, whereas the data above the 95th
percentile are considered to be anomalous (Table 2).

Re-contoured plots of Noranda’s soil geochemical data
show several distinct zones of anomalous copper values,

area, higher than background concentrations of these
elements occur along major faults and along bedrock
contacts (e.g. zinc ~ Figure 9a).

Significant variations in the geochemi-try occur in
vertical profiles of glacial drift sampled at several sites
(Table 3). Atlocations A and B, where winnowed basal till
overlies basal lodgment till. geochemical concentrations in
lodgement till are 1.5 to 3 times higher. Lower variabijity
in geochemistry was observed at locaticn C whare
cotluvium overlies lodgement till.

The distribution of mineralized and sedirr entary clasts
in till recorded at selected sample sites across the Bell rnie
area reflect the sample’s relative location to wj~ice bedrock
units. For example, an abundance of sedimentary clasts
{maximum of 80%) are found in the upper part of the ¢ll -
unit at site I (Figure 7). Less than 100 metes north-east of
[ at site II and IIT (Figure 7), the sedirientary clast
concentrations decrease to about 50 percent. Site 1 is

Table 2: Cumulative Freguencies of Selected Geochemical Data

Percentile Cu (ppm) Mo (ppm) Zn(ppm) Ag(ppm) Hg(ppb) Cd(ppm) Ni(ppra)
REG 44 I B8 0.2 g8 0.3 24
50% 44 1 92 0.2 135 0.2 30
5% 57 2 108 02 170 0.4 36
90% 83 2 128 0.3 199 0.7 4]
95% 98 3 150 0.4 222 0.7 45

(REG - mean of regional til] geochemistry data from 93 L/16}

sl

oriented parallel to the main ice flow direction (Figures
11a, b). Additional copper and molybdenum anomalies
occur in the area, associated with Babine intrusions or
occurring along major faults. In this study, tills sampled in
the southern third of the peninsula contain much lower
concentrations of copper and molybdenum than the soil.
Concentrations ir. till range from slightly below to slightly
above background levels in the soil (Table 1; Figures 8a, b).
A single molybdanum anomaly in till located along fault-
bounded Babine intrusive rocks on the eastern-most part of
the Newman Peninsula (Site B, Figure 8b), is coincident
with elevated copper values in soil in the area (Figure 11a).

The majority of the till anomalies identified in this
study are located “aithin or along the boundary of alteration
encircling the 3Bell mine ore-body. Here, maximum
concentrations in tilf are observed for copper (1550 ppmy),
molybdenum (4 ppm), zinc (434 ppm), silver (1.4 ppm),
cadmium (2.0 ppm) {Site A, Figures 8a, b; 9a; 10a; Site E,
Figure 9b). The highest mercury concentration in till (380
ppb), occurs slightly to the north-east of the zone of
alteration (Site F. Figure 9¢). Throughour the entire study

located down-ice of Skeena Group sediments whereas sites
I and III occur down-ice of Skeena sediments and
Hazelton volcanics.

DISCUSSION

Differences between soil and till geochemistry in the
southern part of the Newman Peninsula could be an arrifac
of differences in the origin of the sampling media in the
soil survey. A large part of the area where the soi
sampling program was conducted is coverec. by a blar.ce:
of colluvium (Ch) or a veneer of basal till (Mx )} (Figure -4a)
These sedimenis have a simple genesis anc. their matris.
and clast components have been transported ¢ ver relativzly
short distances. Therefore, their geochemical compositior.
may reflect the geochemistry of mineralized tedrock in “he
area. Till collected from the same area was typically
sampled in morainal exposures with thickiesses greater
than 1 metre. Thicker till units typically contain a greater
percentage of more distally derived material. Therefzre.
the geochenustry of the till will reflect the mineralogy o°
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Table 3: ICP and INA Data from Selected Vertical Profile Sites
Profile Sample Al As Ba Cu Fe Hg Mn Sm Yb Zn

Site # (%) (ppm) (ppm) (ppm) (%) (ppb) (ppm) (ppm) (ppm) (ppm)
A 95-2345 1.02 11 670 16 241 155 243 4.0 2.6 53
95-2343 1.66 20 840 46 4.14 240 734 5.7 36 99

B 95-2357 1.00 9.9 560 19 2.68 140 282 3.5 2.5 56
95-2355 1.53 20 §20 39 39 300 623 4.8 34 86

C 95-2307 1.12 18 620 58 340 70 371 4.6 2.6 123
95-2308 1.83 23 770 74 451 170 675 5.2 2.9 128

Note: Samples at each profile site lie in stratigraphic order (top to bottom).

bedrock from over a much larger area.

Numerous geochemical anomalies in till (Table 1;
Figures 8a, b), eccur south and east of the Bell mine site.
The intensity of these anomalies and their location with
respect to regional ice flow and the limits of alteration
outlined by Carter et a/. (1976); Figures 8a, b), suggest
dispersal from mineralized intrusive bodies within the
alteration zone. For example, anomalous copper values in
till at site A (Figure 8a), indicate that this ull may overlie
mineralized bedrock {¢f. Levinson and Carter, 1979).
Alternatively, the till at site A may contain material eroded
from unknown mineralized intrusive bodies located to the

" north of the mapped alteration zone.

Above background concentrations (mean regional
concentrations) far copper (Sites G and H, Figure 8a), zinc
(Area J, Figure 9a), cadmium (Site ¥, Figure 10a} and
nickel (Sites L and M, Figure 10b) in till occur to the south
and west of the Bell deposit. Significant copper anomalies
along the western edge of the Newman Peninsula (Sites G
and H, Figure B8a), suggest dispersal from unknown
mineralized bodies located to the north-west, possibly lying
beneath Babine Lake

In the southern part of the Newman Peninsula ice flow
shifts slightly from a south-east direction towards the east
(Figure 4a). Over the south-east half of the peninsula
(Figures 8a, b; 9a; 10a, b), geochemical concentrations in
till occur above background wvalues for copper,
molybdenum, zinc, cadmium and nickel. Mineralized
material could be carried in a large dispersal train
extending south and eastward of the Bell ore-body. The
detectable length of dispersal for the matrix component of
till may be up to 5 kilometres down-ice of Babine intrusive
bodies.

The distance over which clasts of eroded bedrock

material are transported down-ice of source bedrock units
are a function of their lithology, the size and relief of the
outerop area and the glacial dynamics (Clark, 1987). High
concentrations of mineralized clasts are recorded in till at
sample sites along the central and southeastern portions of
the Newman Peninsula (Sites IV, V, VI, VII and VHI,
Figure 7). The Bell ore-body, and mineralized bodies
located within its alteration zone are sources for
mineralized clasts at sites IV, V and VI. At sites VII and
VIII, mineralized clasts in till may also derived from the
Bell deposit. Alernatively, these clasts could be eroded
from unknown mineralized bodies within Babine intrusive
rocks located approximately | kilometre to the north-west.
In either case, glacial dispersal of mineralized clasts may
extend for over 4 kilometres down-ice of source bedrock
units.

For the analysis of till geochemistry data it is essential
to understand how changes in depth to bedrock will effect
the composition of till. Typically, where thin till cover
overlies bedrock, the clast and matrix components of the
till are dominated by material derived from relatively local
sources. In addition, the lithological and matrix
concentrations of till may vary dramatically within vertical
profiles {Broster, 1986). The upper part of the till profile
usually contains a higher percentage of distally-transported
material than compared to the lower part which generally
contains a high concentration of material eroded from the
underlying units.

In this study, till samples collected from a nine metre
exposure along the Bell mine open pit (Site A, Figure 8b),
show very little variability in their geochemistry with
increasing depth. Moderately high copper, molybdenum
and cadmium concentrations occur only within the lowest
part of the till profile overlying bedrock (samples 95-2313
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and 95-2314 for molybdenum; sample $5-2313 for copper
and cadmium, in Table 1). Otherwise, the concentrations
of elements discussed in this study show no correlation with
an increase in depth (samples 95-2309 to 95-2312 and 95-
2315, in Table 1). Similar results of this study were
obtained from vertical profile samples at the NAK property
(Levson et al., 1997a, this volume). The concentration of
mineralized and sedimentary clasts also show no
significant variction with depth. Mineralized clast
concentrations vary from 24 to 33 % over the whole nine
metre profile (Figure 7, sites II and IIT}.

CONCLUSIONS

Till geochemistry can be used to locate mineral
deposits in areas of thick glacial drift. In this study,
anomalous till geochemistry is only confined to the
alteration zone around the Bell mine. Occurrences of
copper, zinc, and cadmium anomalies in till to the north-
east of the Bell deposit, along the margin of Bell's
alteration zone suggest these anomalies may be derived
from unknown sources of mineralization at the periphery of
the alteration zone. Alternatively, these anomalies could
have their source from unknown mineralized bodies located
farther to the north-west. Above background
concentrations of’ copper, zine, cadmium and nickel in till
occurring to the south and west of the Bell deposit may
have sources to the north-west beneath Babine Lake.

Glacial dispersal of material occurs down-ice of source
bedrock units. Till containing above background values for
copper. molybdenum, zinc and mercury concentrations
extends for up to 5 kilometres southeastward of Babine
intrusions. Dispersal trains containing mineralized clasts
extend for over 4 kilometres down-ice of bedrock source
units. Dispersal trains of both matrix and lithological
components of till from, the Bell deposit may extend
southeastward irto the Hagan Arm.

Geochemical concentrations in basal lodgement till
collected from a vertical profile at Bell mine show very
little variability with depth. Slightly elevated
concentrations of copper, molybdenum and cadmium occur
in the lowest part of the till overlying bedrock, but
throughout the profile there exists no distinct correlation in
geochemistry with increasing depth.

‘Winnowed basal till and lodgement till collected from
vertical sections produced significant geochemical
variabilitv. Geochemical concentrations in lodgement till
are several times higher than concentrations in the
winnowed basal 1ill. Therefore, it is essential to distinguish
between these types of sediments encountered in a sampling
program in order to accurately interpret geochemical data.
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