
CHAPTER 5 INTERPRETATION OF
TILL GEOCHEMISTRY RESULTS

GLACIAL DISPERSAL PATTERNS IN
THE BABINE REGION

Although the ice flow history of the Babine porphyry
copper district is complex (e.g. Figure 20), as noted above,
the well developed southeasterly trend of streamlined land-
forms (Figures 16 and 17) suggests that southeasterly dis-
persal predominates. In addition, geochemical studies
conducted in the district confirm that the dominant direction
of glacial dispersal is southeasterly (Levson, 2001a, b). To
illustrate this, dispersal studies conducted at the Bell and
Nak properties are discussed below.

BELL MINE DISPERSAL PLUME

At the Bell mine a well developed dispersal plume ex-
tends from a few to several kilometres down-ice of the main
deposit (Stumpf et al., 1997; Levson and Stumpf, 1998).
Strong southeasterly dispersal is apparent in till geochemi-
cal plots for several elements including copper, molybde-
num, zinc and mercury. Elevated concentrations of these
elements occur in tills up to 5 km southeastward of the Bell
mine whereas background concentrations generally occur
directly northwest (up-ice) of the mine (Figures 22 and 23).

A plot of copper versus distance down-ice (SE) of the
Bell Mine is provided in Figure 23 (Levson, 1999, 2001b).
The curve shows how copper concentrations decrease expo-
nentially with distance. Copper levels at till sites within a
few hundred metres of the mine exceed the regional 98th

percentile level (105 ppm) and tills within about 1.5 km of
the mine generally exceed the 95th percentile (70 ppm).
However, it is important to note that a few sites directly
down-ice of the mine show copper concentrations in till that
are lower than expected (Figure 23), probably due to the di-
luting effects of dispersal from non-mineralized areas
up-ice of the mine (Levson, 1999). Copper drops to about
the 90th percentile level (62 ppm) at about 2 km down-ice
and the 70th percentile level (48 ppm) at about 3.5 km. Cop-
per concentrations above the regional median are found in
the tills to a distance of about 5 km (Figure 23). The regional
dispersal patterns of gold, lead, arsenic and antimony (see
below and Appendices E and F) down-ice of the Bell Mine
are similar to that for copper. Dispersal distances of high ele-
ment concentrations are greatest for lead and gold whereas
zinc, silver and molybdenum show shorter dispersal dis-
tances. For example, >95th percentile levels of lead and gold
occur up to about 1.5 km down-ice of the mine whereas sim-
ilar levels of zinc, silver and molybdenum only occur within
a few hundred metres of the mine.

This example illustrates the importance of using sev-
eral elements when evaluating regional till geochemical
data. It also shows that concentrations of some metals in
tills, even quite close to an ore body, may not be highly

anomalous (e.g. >95th percentile) and that more subtle
anomalies (e.g. >70th percentile) should also be evaluated.
As a consequence, it is recommended that methods, such as
invest igat ion of regional dispersal pat terns and
multi-element evaluation, be used to examine the signifi-
cance of regional geochemical anomalies, not just anomaly
magnitude.

NAK PROPERTY

The effects of glacial dispersal are also apparent at the
Nak property where 58 deep till samples were obtained from
19 diamond drill holes (Figures 24 and 25, Levson et al.
1997b; Levson 2001a). The drilling was conducted by Hera
Resources Inc. as part of an exploration program over a
large porphyry copper target. The till is very dense and par-
tially indurated allowing good recovery in some drill holes
(Figure 24). Elevated copper concentrations in till reflect
the presence of the porphyry and are clearly regionally dis-
tinctive. Seven holes yielded at least one till sample with
copper concentrations above the regional 98th percentile
(105 ppm). All but one till sample (which was taken on the
up-glacier side of the property) yielded copper values
higher than the 70th regional percentile value (48 ppm). The
highest copper concentrations in till obtained on the prop-
erty (915 and 962 ppm) came from two sites located on the
southeastern most or down-glacier side of the main por-
phyry target zone (Figure 25). The median concentration of
copper in all till samples recovered from core on the Nak
property is 66 ppm. This value is 1.6 times higher than the
regional median value of 41 ppm copper (Levson, 2001a).

Within the main porphyry itself there is also a spatial re-
lationship between copper in till and copper in the underly-
ing bedrock (Figure 25). High copper-in-till is found
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Figure 24. Basal till in diamond drill core recovered during a
mineral exploration drilling program at the Nak property. The till
is dense, massive, matrix-supported and indurated. Short sections
of rock in the core box are clasts within the till.
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copper enriched bedrock (at least 0.1 %) areas, reflecting the
effects of down-ice dispersal. Likewise, only two holes with
less than 105 ppm copper-in-till occur directly down-ice of
the copper enriched areas whereas most holes that are up-ice
or distant from areas with enriched copper at the bedrock
surface have less than 105 ppm copper. Similarly, all drill
holes with more than 105 ppm copper-in-till occur either di-
rectly down-ice of mineralized bedrock or down-ice of ar-
eas where the bedrock copper grade is unknown.

Copper concentrations in till at the Nak property, as
shown by the drill hole data, are remarkably uniform over a
substantial thickness (> 60 m) at many of the drill hole sites
(Figures 26 and 27). At hole 57, for example, 17 samples
from an interval of over 30 metres show a range in copper
concentration of only 30 ppm (53 to 83 ppm). Of the 9 holes
with more than one sample (Figure 27, only three (holes 13,
22 and 35) yielded copper values greater than 100 ppm. Sig-
nificantly, all three of these holes occur in the same part of
the drilled area and there are few holes located between
them (Figure 25). Copper concentrations in the remaining
six holes have a relatively narrow range, generally between
55 and 80 ppm (Figure 27). These data strongly suggest that
compositional stratification in the till is not well developed.
This geochemical homogeneity may be a reflection of the
relatively large size of the porphyry copper prospect that un-
derlies the till (Levson et al., 1997b).

The three holes at the site (13, 22 and 35) that show very
high copper concentrations in till (Figures 25 and 26), indi-
cate that at least one pronounced dispersal plume is present
in the subsurface. This high-concentration plume (or

plumes) apparently is superimposed on a much larger, till
geochemical anomaly with elevated, but not extremely
high, copper concentrations. Copper values in the high con-
centration plume show a relatively wide range compared
with other till samples in the area (Figure 26) as expected.
However, at one site (hole 13; Figures 26 and 27) highly
anomalous copper concentrations are relatively uniform
over at least a 12 metre-thick interval, between about 32 and
44 metres depth. This observation, combined with copper
concentrations in till at this site that are higher than at any
other drill hole, suggests that exploration for a higher grade
copper zone in the porphyry may be warranted northwest of
hole 13. Since relatively few holes have been drilled in this
area, the potential for a new, higher grade discovery is en-
hanced (Levson et al., 1997b).

GEOLOGICAL FACTORS

SURFICIAL GEOLOGY

It is critical, for geochemical interpretation purposes,
that detailed descriptions of the sampled deposits are ob-
tained and that different types of materials are distin-
guished. Regional variations due to surficial geology can
therefore be minimized in favour of processes relating to
mineralization. There is a particularly significant difference
between till-covered areas and colluvial deposits in more
mountainous areas. The regional data used in this study
were collected from the C-horizon of basal tills in order to
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minimize variability related to different surficial sediment
types or soil horizons.

It is also important to emphasize that glacial sediments
can be eroded, transported and deposited by a wide variety
of mechanisms, all of which may produce tills of distinctly
different character. Tills may form by primary processes in-
volving the direct release of debris from a glacier, or by sec-
ondary resedimentat ion processes in the glacial
environment. Till characteristics are dependent on their po-
sition of deposition (subglacial, supraglacial or ice mar-
ginal), place of transport (basal, englacial or supraglacial)
and dominant depositional mechanism (lodgement,
melt-out, flow or deformation). For the purposes of drift
prospecting, distance of transport is especially critical and
two main varieties of till are commonly distinguished: basal
tills, comprised of debris transported at or near the glacier
base, and supraglacial tills, comprised of debris transported
on or near the top of the glacier. The latter are usually depos-
ited as debris flows and are comprised of relatively
far-traveled debris. Basal tills, deposited by lodgement or

melt-out processes, are typically more locally derived than
supraglacial tills.

Supraglacial tills may be distinguished from basal tills
by higher total clast content, more angular and fewer stri-
ated clasts, typically weaker and more randomly oriented
pebble fabrics, and the common presence of interbedded
sand and gravel deposits. The two till varieties may also be
distinguished geomorphologically; supraglacial tills typi-
cally occur in areas of hummocky topography and basal tills
in fluted or drumlinized regions. However, geomorphic data
alone are not always diagnostic as, for example, fluted and
drumlinized areas may be blanketed by a thin cover of
supraglacial till. Similarly, basally derived, flow tills may be
confused with relatively far-traveled, supraglacial, flow
tills. Because of this difficulty in distinguishing different till
facies, a multiple criteria approach using sedimentologic,
stratigraphic and geomorphic data is recommended for the
interpretation of glacial deposits (Levson, 2001b). Any
sedimentologic or other data suggestive of an origin other
than a basal till, at any of the sample sites, is summarized in
the comments column in the field observations table in Ap-
pendix A.

BEDROCK GEOLOGY

The influence of bedrock geology must also be consid-
ered when interpreting regional till geochemical data be-
cause background levels of various elements in tills are
controlled, in part, by the background concentrations in
their source rocks. To evaluate the effect of bedrock geology
on the regional geochemical data set, the lithology of the un-
derlying bedrock should be identified for each sample site
where possible.

For statistical analysis purposes, geological units in the
Babine area (MacIntyre, 2001a) have been grouped into 11
general categories with similar lithological and geochemi-
cal characteristics (Table 1). These categories include four
sedimentary groups (shallow marine sediments,
non-marine fluvial-deltaic sediments, erosional conglomer-
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ates and island arc carbonates), four volcanic groups
(subaerial mafic volcanics, subaerial intermediate to felsic
volcanics, subaerial to submarine intermediate volcanics
and island arc mafic volcanics) and three intrusive rock
groups (mafic intrusives, intermediate intrusives and por-
phyritic intrusives, mainly granodiorites) (Table 1).

All regional till sites were categorized by the dominant
bedrock type where they occur or, in the case of sites near
unit boundaries, in the area directly up-ice from the sample
site. Summary statistics for all elements analyzed by ICP,
INA and CAA, provided in Appendices G and H, include a
breakdown by each of these bedrock categories. Median and
mean element concentrations in tills that overlie or occur di-
rectly down-ice of each of these bedrock categories are pro-

vided in Tables 2 and 3. Insufficient samples were available
for statistical analysis of tills overlying carbonates and
mafic intrusives.

Median copper concentrations in till over most rock
types in the Babine area are similar, ranging from 38 ppm to
46 ppm (Table 2). A distinct lower population (median 31
ppm) occurs over subaerial mafic volcanics. Mean copper
concentrations in till also are similar for most bedrock types
(Table 3) ranging from about 32 to 49 ppm, except around
porphyritic phases of the Babine and Bulkley intrusions
where mean levels are 64 ppm. Average levels of copper are
low in tills over conglomerates (36 ppm) and non-marine
fluvial-deltaic sediments (39 ppm) and the lowest mean
level (32 ppm) occurs in subaerial mafic volcanics.
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TABLE 1
BEDROCK GEOLOGY MAP UNITS* GROUPED BY

DOMINANT FACIES REFLECTING BOTH LITHOLOGY AND CHEMISTRY



Median lead concentrations in till are similar for all
rock types (Table 2). The lowest median levels occur over
conglomerates (8 ppm) and the highest (12 ppm) occur over
intermediate intrusives and porphyritic granodiorites. Like-
wise, mean concentrations of lead (Table 3) are similar over
most rock types ranging from about 10 to 12 ppm with lower
levels occurring over conglomerates (8.6 ppm) and the
highest levels around porphyritic intrusions (15 ppm).

Median concentrations of zinc (Table 2) range from
77-87 ppm in till over conglomerates and mafic volcanic
units to 105-108 ppm over shallow marine sediments and
porphyritic intrusions. Mean concentrations of zinc in till
(Table 3) can be grouped into three populations: the lowest
levels (83-92 ppm) occur over conglomerates, intermediate
intrusives and mafic volcanic units; intermediate levels
(101 ppm) occur over non-marine sediments and subaerial
to submarine intermediate volcanics; high levels (115-117
ppm) occur over marine sediments and porphyritic intru-
sions and the highest mean concentrations (144 ppm) occur
over subaerial intermediate volcanics.

Median gold concentrations in till are similar for all
bedrock types (1-3 ppb). They are lowest (1 ppb) down-ice
of intrusive units including Babine and Bulkley porphyries,
and highest (3 ppb) over mafic volcanic units (Table 2).
Mean gold levels (Table 3) are lowest over intermediate in-
trusive rocks (2.8 ppb) and highest over non-marine sedi-
ments (7.5 ppb), porphyritic granodiorites (7.5 ppb) and
subaerial mafic volcanics (7.9 ppb). Mean concentrations in
all other units are intermediate, ranging from 3.7-5.0 ppb.

Median silver and molybdenum concentrations are
similar in tills over all rock types (0.1 ppm and 1.0 ppm, re-
spectively). Likewise, mean silver and molybdenum con-
centrations are similar in tills regardless of the underlying
rock types (0.12-0.19 ppm and 1.1-1.3 ppm, respectively).
The only exception is that mean concentrations of both sil-
ver and molybdenum is higher in tills in the vicinity of por-
phyr i t ic granodior i tes (0 .22 ppm and 3.1 ppm,
respectively).

Median concentrations of arsenic (14-15 ppm) and an-
timony (1.3-1.8 ppm) in till are similar for most bedrock
units. Slightly higher median arsenic levels (18 ppm) occur
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TABLE 2
MEDIAN ELEMENT CONCENTRATIONS IN TILL BY BEDROCK GEOLOGY CATEGORY

TABLE 3
MEAN ELEMENT CONCENTRATIONS IN TILL BY BEDROCK GEOLOGY CATEGORY

N Cu Pb Zn Au As Sb Hg

marine sediments (mS) 213 40 11 105 2 14 1.3 90

non-marine sediments (nS) 165 39 10 100 2 14 1.4 115

conglomerates (Cg) 33 38 8 77 2 14 1.6 65

island arc mafic volcanics (amV) 49 41 9 83 3 15 1.8 65

subaerial mafic volcanics (smV) 39 31 10 87 3 6.5 0.7 25

subaerial intermediate volcanics (siV) 127 41 10 97 2 14 1.4 75

192 45 11 100 2 18 1.7 105

intermediate intrusives (iI) 68 45 12 94 1 14 1.3 105

porphyritic granodiorites(Gd) 26 46 12 108 1 18 1.3 70

all rock types 937 41 10 97 2 15 1.4 90

N = number of samples; Cu, Pb and Zn by ICP; Au, As and Sb by INAA and Hg by CAA. (Au, Hg in ppb; all others ppm)

subaerial to submarine intermediate

volcanics (iV)

N Cu Pb Zn Au As Sb Hg

marine sediments (mS) 213 47.7 11.8 117 5 15.7 1.54 111

non-marine sediments (nS) 165 39.1 10.4 101 7.5 15.1 1.48 126

conglomerates (Cg) 33 36.2 8.6 83 3.7 13.1 1.63 64

island arc mafic volcanics (amV) 49 44.4 10.3 86 4.1 15 1.88 73

subaerial mafic volcanics (smV) 39 31.7 9.7 87 7.9 6.8 0.74 32

subaerial intermediate volcanics (siV) 127 45.9 11.3 144 4.4 16.2 1.66 85

192 48.9 11 101 4.8 18.7 1.89 127

intermediate intrusives (iI) 68 45.3 11.9 92 2.8 13.9 1.38 105

porphyritic granodiorites(Gd) 26 63.9 15.1 115 7.5 19.7 1.67 97

all rock types 937 45 11.1 108 5.3 16 1.6 105

Au, Hg in ppb; all others ppm

subaerial to submarine intermediate volcanics

(iV)



in till over porphyritic intrusions and subaerial to submarine
intermediate volcanics (Table 2). However, much lower
median arsenic and antimony concentrations occur over
subaerial mafic volcanics (6.5 ppm arsenic and 0.7 ppm an-
timony). This suggests that the significance of moderately
elevated levels of arsenic or antimony in till over this rock
type may be greater than it would otherwise appear. Mean
values of arsenic and antimony in till follow a similar pat-
tern to the median values with comparable means over most
rock types (ranging from about 1.4 to 1.7 ppm for antimony
and 13 to 19 ppm for arsenic). Again, a much lower mean
concentration occurs over subaerial mafic volcanics (6.8
ppm arsenic and 0.7 ppm antimony). Higher mean concen-
trations of antimony (1.89 ppm) and arsenic (18.7 ppm) oc-
cur over intermediate volcanics (Saddle Hill volcanics and
Rocky Ridge Formation). High mean concentrations of an-
timony (1.88 ppm) also occur in tills overlying island arc
mafic volcanics and the highest mean arsenic (19.7 ppm)
occurs over porphyritic granodiorites.

Mercury concentrations in till are quite variable over
different rock types (Tables 2 and 3). Median and mean lev-
els range, respectively, from 65-90 ppb and from 64-105,
over most rock types. Higher median and mean levels occur
over non-marine sediments (115 and 126 ppb, respectively)
and over subaerial to submarine intermediate volcanics
(105 and 127 ppb, respectively). Slightly higher median and
mean levels also occur, respectively, over intermediate
intrusives (105 ppb) and over marine sediments (111 ppb).
Unusually low median and mean levels (25 and 32 ppb, re-
spectively) occur over subaerial mafic volcanics.

IDENTIFYING SIGNIFICANT
ANOMALIES

One of the main problems in the interpretation of geo-
chemical data, from an exploration perspective, is the iden-
tification of “significant” element concentrations. A
discussion of this problem and potential solutions is pro-
vided by Levson (2001b) and is summarized here. The prob-
lem is particularly important with till geochemical data
where differences between background and anomalous con-
centrations are commonly small. This problem is even
greater with soil geochemistry data as elemental concentra-
tions often reflect the media sampled more than the bedrock
source concentrations. For example, low metal concentra-
tions typically occur in glaciolacustrine soils, even where
they overlie strongly mineralized bedrock, whereas much
higher values may occur in colluvial soils derived from very
weakly mineralized bedrock sources.

Evaluating anomaly significance is difficult, even in
single-media basal till studies because a large number of
factors effect the ultimate concentration of any element in
till. These include the original concentration of the element
in the source rocks, the erodability of the source rocks com-
pared to the adjacent country rock, the processes of entrain-
ment and deposition, position of transport and distance from
source. These factors may lead to substantial natural geo-
chemical variability and, since most of them are unknown, it
is not always possible to predict element concentrations in
till that are clearly indicative of significant mineralization in

the underlying bedrock. One way to deal with this problem,
in part, is to utilize data from case studies conducted around
known mineral deposits to develop a local model of glacial
dispersal (see discussion below). This model can then be
used to explore for geologically similar targets within areas
where similar glacial dynamics are expected to have been
operating.

Although simple methods such as the use of probability
plots, quantile plots, one-dimensional scatter plots and box
plots (Kurzl, 1988) can be helpful in defining distinctive
populations in a till geochemical data set, there are no abso-
lute values that can be considered to universally define
thresholds between anomalous, background (often taken as
the median in regional surveys) or intermediate populations
for any specific deposit type. The approach, used in this re-
port as in other regional surveys, for the presentation of till
geochemical data uses specific percentile (e.g. 50th, 70th,
90th, 95th) ranges determined from ranked element concen-
trations. This approach is a convenient way of presenting
large volumes of data without assigning any specific ‘signif-
icant anomaly’ thresholds.

Adisadvantage of the percentile method is that element
concentrations that are elevated, but not highly anomalous
(e.g. 90th percentile), may be overlooked even though they
may be as significant or even more significant than higher
values. One of the many possible reasons for the latter, is
that the transport distance of the till from the mineralized
source rocks will vary from site to site. Thus, for example, a
90th percentile concentration at one site may reflect a more
significant mineral source than a 99th percentile concentra-
tion at another site, if the former site is much farther from the
source mineralization. If the anomaly threshold is lowered
to include elevated but not highly anomalous element con-
centrations, then the number of ‘anomalies’ becomes un-
manageable from an exploration perspective.

This shortcoming can be alleviated somewhat by evalu-
ating more than one regional till geochemical site at a time.
This is achieved by directly comparing element concentra-
tions, at as many sites as possible down-ice of prospective
areas, with glacial dispersal curves. These curves can be de-
rived from local case study data obtained at known mineral
occurrences or deposits that are similar to the exploration
target(s). An example of such a curve derived from the Bell
Mine area is provided in Figure 23. The curve shows how el-
ement concentrations decrease with distance down-ice.
Using this dispersal curve, an estimate can be made of the
maximum distance that a mineral source target might occur
up-ice of any particular regional till site (or a group of sites)
with elevated element concentrations. This is accomplished
by overlaying, on the known dispersal curve, a plot of trans-
port distance versus element concentration for two, or pref-
erably more, regional sites in the area of interest (Figure 23).

If the curve from the elevated regional data shows a
similar shape to the dispersal curve from a known deposit,
with an exponential increase in the up-ice direction, then
further work is warranted. If the curve is flat, for example,
then further work is less likely to be fruitful. In this way the
significance of moderately elevated element concentra-
tions, that may reflect the center or tail of a dispersal plume,
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can be evaluated. This is particularly useful as it is unlikely
that the comparatively small area at the head of a dispersal
plume, where element concentrations are highest, will be
encountered in a regional survey. In such an analysis, it is
also important to remember that basal tills immediately
down-ice from known mineral deposits, can have relatively
low element concen t ra t ions due to d i lu t ion by
non-mineralized debris transported from locations up-ice of
the mineral deposit; high values may not be encountered
within the first several 100 m down-ice of the deposit.

One limitation of this method is the fact that elevated el-
ement concentrations down-ice of an ore body may be diffi-
cult to differentiate from background concentrations due to
high levels of natural geochemical variability as well as
field sampling and analytical variability. On Figure 23, the
regional median for Cu at the 937 till sites in the Babine area
is shown as a horizontal line and is considered to be an ap-
proximation of background. Although 41 ppm is the re-
gional median, it may be difficult to differentiate
background from elevated Cu concentrations at levels be-
low about 60 ppm due to natural, sampling and analytical
variability.

A Bachelors thesis designed to test this method was
presented by Hobday (1998) using different ways to mea-
sure dispersal distance and different types of theoretical dis-
persal curves (exponential and log normal). Data was
analyzed from three areas of interest highlighted by Levson
et al., (1997d). The conclusions of the study were: 1) the
simplest method of measuring dispersal distance parallel to
ice flow (down-ice of a line at right angles to ice flow) was
the most suitable, 2) an exponential dispersal curve gener-
ally provided a better representation of the data than a
lognormal curve, 3) two of the three areas investigated had
high potential for future exploration, and 4) analyzing a dis-
persal pattern is more effective than looking at the single
highest anomalies (Hobday, 1998). The main limitation of
the method was found to be the small number of data points,
typically produced by a regional scale till geochemical sur-
vey, available for analysis in any one anomalous region.
This problem of course can be alleviated by higher density
follow-up sampling.

EVALUATING SOIL GEOCHEMICAL
ANOMALIES

A brief discussion of soil geochemical anomalies is
provided here because of the large soil geochemical data-
base that currently exists for the Babine region in assess-
ment reports. Property scale soil geochemical data can be
useful in evaluating the significance of regional till geo-
chemical anomalies. However, the significance of soil geo-
chemical anomalies, from an exploration perspective, often
is not easily evaluated due to the highly variable and site de-
pendent effects of pedogenic processes on contained ele-
ment concentrations. As a result, it is difficult to
differentiate the relative effects of geochemical processes
acting within the soil from those that are reflecting the bed-
rock source (Levson and Giles, 1997; Levson 2001b).

The heterogeneity of elemental concentrations in vari-
ous soil horizons also is dependent on the overburden com-
position as well as a number of other factors such as site
drainage and vegetation. Since the development, thickness
and properties of B-horizons generally are highly variable
from site to site, the genesis of the actual material sampled
can vary widely across a survey area. Consequently, ele-
ment concentrations in B-horizons can be highly variable
even though they are relatively uniform in the underlying
bedrock. In contrast, samples collected from within the C
mineral horizon are comparatively unaffected by the
pedogenic processes operative in the A and B soil horizons
and element concentrations commonly reflect mechanical
rather than hydromorphic dispersal processes.

In areas of thick drift cover, traditional B-horizon soil
geochemical surveys are considered less effective at identi-
fying regional anomalies associated with mineralized bed-
rock than are basal till surveys. Recent investigations of
glacial dispersal patterns using C-horizon basal till samples,
rather than B-horizon soil samples, indicate that dispersal
plumes in regions of thick drift can be detected over much
larger areas in tills than in soils (see Levson, 2001b for a
more detailed discussion). Although useful information can
be obtained from soil geochemical samples, especially in
colluvial sediments, they should be interpreted separately
from basal till samples. For this reason, a good understand-
ing of the surficial geology in the area of a sampling pro-
gram is required for both the design and interpretation
phases of effective soil and till geochemistry surveys.
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