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1. Introduction

A geochemical orientation study was carried out around the Vakker-

lien Ni deposit in July 1976. The purpose of the study was:

a) to test the efficiency of the various geochemical sampling

media in locating deposits of the Vakkerlien type; b) to

determine optimum sampling conditions for each sampling medium;

c) to provide control data to aid in interpreting wider-ranging

surveys.

The following sampling media were examined:

active inorganic stream sediments;

organic sub aqueous stream bank samples (refered to
subsequently as horganic stream sediments");

moraine;

peat.

Details of sampling methods used are given below in the relevant

subsections. All samples were analysed atInstitutefor Atom-

energi's lab., Oslo.

2. Stream Sediment Sam lin

For convenience the two stream sediment sampling techniques are

presented in one section. The drainage system from the Vakkerlien

showing, down the main Stillbekken stream to the Oklar river

was sampled to determine the length of the anomalous dispersion

train in the two stream sediment types. The remainder of the

upper Stillbekken drainage system (Tributaries B&C) was sampled

to provide background data (fig. 1 & 2).
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Because of the extensive drilling programme carried out on the

Vakkerlien zone in 1975 there is a real risk of contamination

in the Vakkerlien drainage system, particularly from waste drill-

water charged with finely-ground sulphide particles. Water in

the main Stillbekken stream ca. 2 km down drainage from the

drilling area was described as "undrinkable" during the actual

drill programme because of suspended material. This must be

borne in mind in evaluating the intensity and length of anomal-

ous dispersion trains.

2.1. Inor anic Stream sediment sam les.

These samples were collected in the routine fashion for this

type of survey, using a wet-sieve to screen material at the

sample site. Results are presented on fig. 1.

2.1.1. Threshold levels.

Threshold values are estimated on the basis of the variation

shown by background streams, above the Vakkerlien confluence,

rather than by using a statistical estimate. Threshold is

taken as the upper limited of background variation and a ustrong"

anomaly as being double the median background value.

Levels for the various elements are:




Threshold Strong Anomaly Maximum Value

Ni 30 ppm >50 ppm 244 ppm

Cul5 30 ppm. >50 ppm 258 ppm

Co 15 ppm a20 ppm 43 ppm

Zn 70 ppm >100 ppm 182 ppm

Mn 700 ppm 1000 ppm 3900 ppm

Cr 100 ppm 7150 ppm 114 ppm
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NB a) High Cu values occuring in "background" stream C, above
the Vakkerlien confluence, are regarded as significantly
anomalous.

Zn is not associated with the Vakkerlien mineralization.

Cr data shows a similar range in background streams
(40-100 ppm) to the Vakkerlien drainage (40-90 ppm).
Mineralized samples also show very low er values and
for this reason the Cr data has not been processed
further.

2.1.2. Dis ersion len ths and Anomal intensities.

Nickel shows a strong anomaly, with max. 244 ppm Ni,
in the small stream (A) draining the Vakkerlien
showing. This is diluted to ca. 50 ppm Ni after the
confluence withStillbekkenand "weakly anomalous" Ni
values (ie. 30-40 ppm Ni) persist in the main stream
for ca. 1.5 km, i.e. below the confluence with the
next background tributary. Isolated values in this
range also occur in background streams, so that the
distinctive feature of this section of Stillbekken
is the continuous nature of the weak anomaly, with
a long section of the stream having weakly anomalous
values.

Copper shows only background values in the Vakkerlien
tributary (A). In contrast anomalous values
(max. 110 ppm Cu) occur in the"background"stream C.
Strongly anomalous Cu values also occur in Stillbekken
down stream from the Vakkerlien confluence, with
maximum values of 258 ppm Cu.
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There is some evidence to suggest that Cu is much
more mobile than Ni in the sPcondary environment
at Vakkerlien (see later section on overburden
sampling), but it is difficult to convincingly
demonstrate any connection between these Cu anomal-
ies and the Vakkerlien mineralization. It is possible
that they are either a) associated with the same
source as the Cu anomalies in stream "C"; or
h) associated with a separate, but similar source
nearer the anomalous sample site; or c) are due to
contamination from the drilling programme, with the
contaminant (sulphide grains?) collecting sporadi-
cally under favourable stream bed conditions.
Comparison with 1974's results (section 2.1.4.)
suggest the latter may be the case.

Cobalt shows stronglyanomalousvalues (max. 43 ppm)
in the upper portionof the Vakkerlientributaryand
very low values elsewhere. The anomalousdispersion
train is thus shorterthan for Ni.

Manganese shows highly anomalousvalues in both
VakkerlientributaryA and backgroundstream B.
This reflectsa local environmentalfeaturecommon
to both streams,leadingto accumulationof Mn
(and also Fe) in the stream sediment. This is
normallythoughtto be due to a sharp oxidation
potential change, from reducing conditions, where
Mn and Fe are solubilised, to oxidising conditions
where they are precipitated out as Mn-Fe hydrous
oxides.
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The classicsituationis wet or water-saturated

overburden,perhapswith high humus content,
giving rise to reducingconditionsand ground-
water with high dissolvedMn and Fe content.

Where this groundwatermoves into an oxidising

environment,i.e. groundwater,seepageseither
into a streambed or at the ground surface,Mn and
Fe are precipitatedout as limoniticdeposits.
This is a very common featurein the beds of
streamsrunningthrough swamps (suchas Vakkerlien
streamA).

2.1.3. Effect of Mn Scaven in

It is very commonlyobservedthat Fe-Mn hydrousoxide precipi-
tates of the type describedabove show enhancedcontentsof
various trace elements,in particularNi, Co and Zn. Many
authors recommendadjustingregionalstream sedimentNi, Co or
Zn values for the effect of "Manganese-scavenging"by using,
for example,regressionanalysisto obtain "Mn-corrected"
values.

Fig. 3 shows a plot of Mn vs Ni for the inorganicstreamsedi-
ment samples. The data clearlygroups into 4 main fields i.e.

The anomalousstream "A" below the Vakkerlienshowing,
where there is a clear positivecorrelationbetweenNi

and Mn contents;

The backgroundstream "B" south-eastof Vakkerliwhere
there is a completeabsenceof correlationbetweenNi
and anomalousMn values.
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A group of sampleswith non-anomalousMn valuesand a
ca. 10:1 relationshipbetweenMn and Ni (fieldI)
which correspondsmainly to the portionof Stillbekken
below the Vakkerlienconfluence(ie. samplesstill
affectedby mineralization/contamination,but diluted
graduallywith increasingdispersionlength.

A final group with non-anomalousMn values plottingin
a field (II) showingan overallca. 20:1 relationship
betweenMn and Ni.

An inspectionof the Co data in fig. 1 suggesta similar
relationshipapplies betweenCo and Mn for samples
from the anomalous Vakkerlien ;;Iream(A) and background

stream 3.

2.1.3. (II) Conclusions re ardin Mn scaven in .

It is clear from comparingdata from streamsA and B
that highly anomalousMn values in a streamare not
automaticallyaccompaniedby high Ni (or Co) values.
There has to be a sourceof Ni and thisNi has to be
availablefor scavenging.

In a highly anomalousstream effectedby Mn scavenging
(ie. streamA) the actual distributionof Ni values may
be more dependenton the distributionof Mn precipitate
materialalong the stream course than on proximityto
the nickel source (see fig. 4).

Routinelycorrectingfor Mn-scavengingmay be a fairly
hazardousprocedure,giving the wide range of relation-
ships evidentin the sub-groupsof fig. 3.
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Mn data would certainly be very useful in qualitatively

evaluating Ni stream sediment anomalies, e.g. a high Ni

value without high Mn should be given more weight than

a similar high Ni value associated with high Mn.

2.1.4. Com arison of results from 1974 and 1976.

Active Stream Sediment samples were also collected in the

Vakkerlien area in 1974 as part of a regional sampling programme

in the Kvikne area. Fig.5 compares Ni and Cu values for

samples collected at a roximatel the !Jamelocations in 1974

and 1976. Comparison is complicated by the fact that the

1974 samples were analysed by a different laboratory (Falcon-

bridge Vancouver) and a slight shift in levels could well occur

between the two data sets.

Comparison of the two sets of results shows the following:

For Ni: a) Background stream B and C, where there is no

possibility of contamination, show an average

difference from 1974 to 1976 of +6 ppm Ni

(12 samples). Differences range from +1 to

+13 ppm.

b) The main Stillbekken stream shows an average

difference of +9 ppm Ni, with a range of -1 to

+16 ppm Ni (7 samples).

The orientation study results are therefore somewhat higher,

an average by 7 ppm Ni, and this increase is about the same

in both background streams and the weakly anomalous portion

of Stillbekken. This suggests drill contamination is not a

significant factor in the build up of the weak Ni anomaly

downstream from the Vakkerlien confluence.
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For Cu: Both background stream C and Stillbekken show spora-
dic very marked differences between 1974 and 1976
results. For background stream C one sample shows
an increase of 106 ppm Cu, while for Stillbekken,
below the Vakkerlien confluences, two samples show
increases of 235 and 255 ppm Cu. Ignoring these
3 samples the differences for all streams are similar
(average 7 ppm Cu). The evidence therefore points
to contamination in lower Stillbekken, but because
of the similar increase in one sample of stream C,
this can not be conclusively demonstrated.

2.2. "Or anic stream sediment sam les"

This sample type has been proposed as an improvement on the
traditional active inorganic stream sediment type (Brundin &
Nairis, Journal of Expin. Geochem. v.1 Nr 1, p. 7-46, 1972).
The advantages are claimed to be:

The sample is widely available, whereas in flat, slow
moving streams it can be difficult to find adequate
active sediment;

The effects of variations in sample type, particularly
organic content, should be reduced by collecting an
entirely organic sample;

Dispersion train lengths and anomaly contrast are frequently
better than for active sediments.

Organic and inorganic samples were collected at the same sampling
locality, by a single sampler, to enGure a valid comparison.
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Approximately two handfulls of decomposed organic bank material
were collected from below waterlevel of each site. The sample

included humus, roots, leaves and some inorganic material.

Samples were not ashed prior to analysis, and there is no data

for the inorganic content of the samples.

2.2.1. Threshold levels

Again by inspection the following threshold levels have been

selected:





Threshold Strong Anomaly Max. values

Ni 3Oppm >50ppm 320ppm

Cu 15ppm '5Oppm 88ppm

Co 15ppm 25ppm 118ppm

Zn 7Oppm 100ppm 120ppm

Cr range: 36-98ppm Cr




Mn 700ppm 1200ppm 3640ppm

2.2.2. Dis ersion len ths and anomal imtensities.

a) Nickel: shows a strong anomaly (max. 320 ppm Ni) over

the length of the Vakkerlien tributary and extending

ca. 200 m into the main Stillbekken stream. A weak anomaly

(30-50 ppm) persists in the main stream for 1.7 km, i.e.
about the same dispersion length as for the active,

inorganicsediment anomaly. A weak homogenous anomaly
also appears over ca. 0.5 km length of background stream B.

Background stream C has no values >30 ppm Ni.
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Copper: Shows only 2 anomalous values (76 ppm & 88 ppm),
both in the Vakkerlien tributary. The highly anomalous

Cu values picked up by the inorganic active sediments in

the main Stillbekken stream (ie. 258 ppm Cu, 238 ppm Cu)

are not reflected in the inorganic samples (corresponding

values 10 ppm Cu). Similarly the active sediment Cu

anomalies in stream C are not reflected in the organic

sediment copper values.

Cobalt: Shows a strong anomaly confined to the Vakkerlien
tributary. Maximum value is 118 ppm Co, and contrast is

thus greater than for active sediment Co.

Manganese: Shows highly anomalous values in the Vakkerlien

tributary and in stream B, but there is a shift in position

of the anomaly, depending upon the sampling medium.

2.2.3. Effect of Mn scaven in

A quick scan of the organic sample data on fig.2 indicates the

same type of relationship between high Mn and enhanced Ni and

Co values that has been previously established for inorganic

samples.

2.3. Com arison of Inor anic and Or anic stream sediment

sam lin results.

I) Organic sample data shows a more intense Nickel anomaly
(max. 320 ppm Ni) in the Vakkerlien tributary than

inorganic samples (max. 244 ppm Ni).



"Strongly" anomalous Ni values also persist a short

distance into the main Stillbekken drainage in the

organic data, whereas the inorganic anomaly is

immediately diluted down to the "weakly anomalous"

class in the main drainage. Co data also shows a
more intense anomaly in the organic phase.

Organic sampling detected a 2-point Cu anomaly in


Vakkerlien tributary, which did not show up in the

active sediment data. On the other hand the active

sediment data picked up two strong Cu anomalies in

Stillbekken and also Cu anomalies in stream C which

are not evident in the organic sample data. This

indicates a distinct weakness in the organic sampling

technique as applied to Cu.

Mn-scavenging seems to be a significant factor in the
build up of Ni and Co anomalies in both the organic

and inorganic sediments. "Environmental factors" will

thus be a problem in interpreting both types of data.

In conclusion the Vakkerlien data suggest that organic
sediments may offer slight advantages over active

sediments in terms of slightly enhanced anomaly

intensity and improved anomaly dispersion length.

The fact that organic sampling picked up Cu anomalies

in the Vakkerlien tributary, not detected in the active

sediments, but did not detect the numerous active

sediement Cu anomalies in the remainder of the study

area is disturbing, if these latter anomalies are

indeed significant. It suggests that the organic

sampling method is unsuitable for multi-element recon-
naissance programmes where copper mineralization is

a primary object.
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3. Moraine sam lin

Moraine samples were collected along a profile crossing the
suboutcrop of the Vakkerlien mineralization (2505). This
line was selected because the four diamond drill holes along
the profile give good control over the position of the
mineralization and indicate that mineralization suboutcrops
below the moraine cover.

No studies have been carried out on the direction of ice
transport at Vakkerlien. The generalized direction of ice
transport in the Kvikne area is SE to NW. However as Kvikne
lay close to the location of the central Norway ice-divide,
there may well have been marked local divergences in transport
direction.

3.1. Method

Sampling was carried out using the Partner overburden sampling-
system. This consists of a light-weight percussion drill,
a threaded rod string and a through-flow, Holman-type sampling-
bit. A jack is used to retrieve the rod-string (Photos 1-4
show the system in operation). Samples were collected at 1 m
intervals through the moraine, and at the moraine/bedrock
interface. The greatest depth sampled in moraine was 3.2 m.
Fluvio-glacial sands were sampled down to 4.0 m (the limit
of the rod string then available). Sampling at 1 m intervals
greatly increased the time involved, since collapsing of the
hole-sides meant the complete hole has essentially to be
re-drilled for each sample. In moraine a 3.0 m hole would
thus take approximately 1 hour, sampling at each metre, vs.
possibly 20 min. if only the basal moraine is sampled.
Jacking up the rod-string for each sample is also a time

consuming process, taking almost as long as the drilling stage.
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3.2. Moraine sam lin results

Ni,Cu,S,Cr,Zn and Co data are summarized in fig.6. This shows
the relationship between moraine sample data, the position
of sub-outcropping mineralization, based on drill hole data,
and topography. The low-lying swamp area west of DDH 62 is
underlain by fluviaglacial sands to a depth of at least 4 m,
the maximum sampling depth possible with the Partner equip-
ment at the time of the study(additional rods giving a 10 m
depth capasity have now been acquired).

Due to the very limited data collected, threshold and anomaly
levels were again set by inspection. The most striking
feature is the very restricted nature of the moraine anomaly.
Strong to moderately anomalous Ni or Cu values are confined
to a (probably) 30 m wide zone (data indicates between 20 m
and 40 m) displaced slightly west, ie. down slope in the
bedrock topography) from the trace of the mineralization.
Weakly anomalous Ni values (50-100ppm) extend out beyond this
to the edges of the sampling profile. Anomalous Cu values
are restricted to moraine samples immediately above mineral-
ization. Samples at the bedrock-till interface immediately
over mineralization show over 1000 ppm Ni, with up to 6480 Ppm
Ni in one sample. Cr shows littIe variation across the
profile.

3.2.1. Ni/Cu relationshi

A very interesting feature is the relation between Ni and Cu
values in the moraine samples. Diamond drilling has shown
that over the 3 metre thickness of the mineralized zone in
profile 2505, average metal contents are 1.5% Ni and 0.33% Cu,
i.e. a Ni:Cu ratio of 4.5:1.
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The two basal moraine samples from 162E on profile 250S both
have ca. 0.65% Ni. One of these samples (509) contained
weathered pyrrhotite fragments and has a Sulphur content of
4.36% S. It clearly represents partly weathered mineralization,
either in a local loose block or at the uppermost bedrock surface.
The Ni:Cu ratio of highly anomalous moraine samples (i.e. 505,
507, 509, 510) is ca. 3:1, 3:1, 11:1, 11:1, with moraine samples
with the highest Ni content actually having the lowest Ni:Cu ratio.
It appears that the copper is more mobile than nickel in the
secondary environment at Vakkerlien and is being preferentially
removed.

In a near-surface, oxidising environment pyrrhotite is very unstable.
Sulphuric acid produced by the oxidation of pyrrhotite will attack
other sulphide5 and render them unstable. 'Chalcopyritecould
well be more readily attacked than pentlandite under these circum-
stances, which could explain the depletion of Cu in moraine
samples above weathering mineralization.

However, the generally low S contents in moraine samples (under
0.1% S, except for samples containing visible weathered pyrrhotite
fragments) indicate that nickelferous sulphides have also been
completely decomposed in the moraine and the liberated Ni bound
up again in some other, non-sulphide phase (with limonitic
material, or absorbed on clay minerals?). Certainly peat samples
on the continuation of profile 250S (fig.6 and section 4) show
high Ni values (max. 980 ppm) indicating that Ni is being removed
from the mineralization - moraine locale in ground water and is
accumulating elsewhere under favourable circumstances.
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Peat samples do not indicate accumulation of Cu on profile
250S, even though other peat samples, clearly unaffected by

the main Vakkerlien mineralization (Section 4) show very
high Cu values. To answer the question of what has happened
to this "removed Cu" would require a detailed examination

of the secondary environment around Profile 250S, from the
bedrock sub-outcrop through the moraine cover, the peat-
swamp and into the stream bottom environment. As a guess I
would suggest that groundwater draining from the oxidising
mineralization may have such a low pH that it inhibits the
normal adsorption processes by which copper is removed from
in-flowing Cu-enriched groundwater and accumulated along
swamp margins.

3.3. Conclusions

The trial moraine sampling profile was selected to give the
best possible conditions for the development of a moraine
geochemical anomaly. The target mineralization suboutcrops
below the moraine for a total width of ca. 9 m. Moraine

cover is shallow (2-3 m) and the upper portion of the mineral-

ization is oxidising rapidly.

Highly anomalous Ni and Cu values (i.e.› 500 Ni, >400 ppm Cu)

are confined essentially to the sub-outerop of the mineral-
ization. Moderately anomalous Ni values (100-500 ppm Ni)
rresenta slightly broader target, extending over ca. 20 m
width. Weakly anomalous Ni values (50-100 ppm Ni) extend
over 90 m in the basal till, but such weak anomalies might be
difficult to evaluate in a regular survey.

Profile 250S presents optimum conditions for moraine geochem-
istry, in that the target mineralization sub-outcrops.
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Drilling in the Vakkerlien zone has shown that, because of
it's flat-lying, pencil-like form, only a very small proportion
of the mineralized zone suboutcrops in this way. Most of the
zone is capped by avariablethickness of barren mica-schist.
Under these circumstances it is difficult to concieve that

the blind mineralization could give rise to a moraine geochem-
ical anomaly. Only a very shallow schist capping would be
enough to prevent incorporation of material from the mineral-
ization into the moraine. It would be very interesting to
confirm this by additional moraine sampling down plunge of
the Vakkerli zone, but at this stage the conclusion must be
that moraine geochemistry would provide a very uncertain
tool for evaluating geophysical indications in the Vakkerlien
area.

4. Peat Sam lin

4.1. Method

Peat samples were collected from a depth of ca. 50 cms along
profiles crossing the extensive swamp system immediately
west of the Vakkerlien zone. Fig.1 and 6 show the relation
of the peat sampling profiles to the mineralized zone.

Profiles 1005 to 300S are in the vicinity of the Vakkerlien
showing and are alongside the sub-outcropping portion of the
mineralization. The swamp is down slope from the mineral-
ization . Drainage within the swamp is from north to south.
Profiles 400S and 450S are in the same swamp, but overlya
portion of the mineralized zone which is capped by barren
mica schist.

Profile 6505 crosses a separate swamp not connected hydro-
graphically to the main Vakkerlien swamp. It also overlies
blind mineralization.

• ./17



-17-

Profiles505 and 00S were intendedas backgroundprofiles.
They cross a swamp lying to the north of the northernmost
known mineralizationand approximately10 m topographically
higher than the Vakkerlienswamp. There is thereforeno
drainageconnectionbetweenthis swamp and the Vakkerlien
showing.

4.2. Results

Peat samplingresultsare shown in fig.7. The most obvious
featuresare:

A strongNi-Cu anomalyrunningalong the east edge of the
swamp from 200S to 400S. Maximumvaluesare 1430 ppm Ni,
420 ppm Cu, 32 ppm Co. AnomalousZn values also occur along
the east edge of the swamp,with max. value 145 ppm Zn.
Anomalousvalues extend only a short distanceinto the swamp
from the swamp edge (generallyless than 30 m). The anomaly
is most probablyheavilyinfluencedby contaminationfrom
the Vakkerlienshowingwaste-dump. The anomaly'sform
probablyreflectsthe flow patternof contaminantwater from
the waste dump throughthe swamp.

On 450S and particularlyon 650S, the affect of waste
dump contaminationhas died out. The portionsof the swamp
overlyingthe mineralizedzone on these lines have background
Ni values, (in fact< 25 ppm Ni), but do show Cu and Zn anomal-
ies, with maximumof 205 ppm Cu and 164 ppm Zn.

It could well be a fortuitouscoincidencethat this Cu-Zn
anomalyoccurs in the swamp above the blind, but shallowly
buriedmineralizedzone.
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On the other hand the moraine sampling data has shown
that copper is more mobile than nickel in the immediate
environmentof the oxidisingore, and is certainly
depletedin the moraine immediatelyabove the oxidising
suboutcroppingmineralization. It is interestingto
speculatewhether,if mineralizationis more deeply
buried,the same secondarypartitionprocesestill occurs
and could give rise to a hydromorphiccopperanomaly
in the nearby moraineor swamp. With deeper burial the
degreeof oxidation of the sulphides would be much lower,
producing a less acid environment and allowing the "normal"
adsorption processes to fix copper more rerldilyin moraine
or humus-rich swamps than was the case where mineral-
ization outcrops. The coincident zinc anomalies on line
450S and 650S are not readily explained by this suggestion.
There are however anomaleus Zn values associated with the
Cu-Ni peat anomalies related to the Vakkerlien showing.

c) Along the western edge of the main Vakkerlien swamp from
100S to 3005, and also of the higher level "background"
swamp from 505 to 00S, there is a very strong Cu-Zn
anomaly,withoutassociatedhigh Ni values. Maxima
are 870 ppm Cu and 1308 ppm Zn. This portionof the
swamp system is clearlyunaffectedby eithercontami-
nation from the waste dump or from the main Vakkerlien
mineralizedzone. There is a VLF - EM anomaly running
along the west edge of the swamp, which mayrepresenta
mineralizationsource for the peat geochemicalanomaly.
It will be interestingto see whetherthis is a Cu-Zn
mineralization,of a type distinctfrom Vakkerlien,or
a blindNi-Cu mineralizationas suggestedby the parallel
with paragraphb) above.
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4.3. Conclusions re ardin Peat sam lin

The strong Ni-Cu anomaly in peat down drainage from

the Vakkerlien showing certainly reflects contamin-

ation.

The weaker Cu-Zn anomaly at 6505 could be representative
of the type of anomaly developed in peat-swamps over or

near blind Ni-Cu mineralization.

The very strong Cu-Zn anomaly along the west edge of

the swamp system, from OS to 3005, is a very signifi-
cant feature which should be tested further.

The strong western Cu-Zn anomaly is evidence that the
swamp edge sampling technique will detect naturally

occuring anomalies, not just features reflecting

contamination. It certainly offers a cheaper, more

rapid sampling medium than moraine and, as the swamps
form a groundwater sink for a much larger catchment,

swamp edge samples should have a greater areal represent-

ivity than basal moraine samples. Peat sampling would
be an effective technique for preliminary follow-up

work on stream sediment anomalies, or as a rapid

geochemical technique to complement geophysical surveys.

Based on the orientation data from the west margin of the
Vakkerlien swamp system the recommended technique is:

a) Sample both sides of all swamps, at an interval of 50 m;
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At each 50 m locationcollect 3 peat samples,one at the
swamp edge, one 10 m into the swamp,and one 20 m into
the swamp;

The sample should be taken from below the living swamp
plants,and consistdominantlyof decomposedhumus. A
depth of 50-70 cms is adequate; A normaltill sampling
spade ("Kreivi-auger")can be used.

5. Other ossibilitiesnot investiated

5.1. Humus sam lin

Outokumpuhave developeda techniquefor humus samplingwhich
they claim is very effectivein areas of deep overburden
cover. It is supposedto give very well-definedanomalies,
much sharperthan anomaliesin moraine,and which, in general,
occur directlyover the mineralizationsource.

This techniquewill be tried in Pasvik in March 1977. It
would be possibleto test it over the Vakkerlienzone in
April 1977.

5.2. Bedrock eochemistr

It was originallyintendedto includea bedrockgeochemistry
study in the Vakkerlienorientationprogramme. A collection
of drill-coresampleshas been made for such a study,but no
analyseshave been carriedout. The sampleswere collected
specificallyfor this purposeby J. Thomson,at the time he
was examiningthe core for a petrographicstudy. The samples
are storedin Oslo.
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6. Conclusions and Recommendations

6.1. Stream sediment surve s

It appearsthat there is littleadvantageto be gained by
changingto a "organic"sedimentsamplingsystemin the
Kviknearea, particularlyas this techiquemay miss copper
anomaliesdetectableby an active sediment survey.

The Vakkerlienmineralizationgives a strongNi anomaly
in the small tributarydrainingthe showing. The intensity
of this anomaly is probablydue to contamination. It is
rapidly diluted to weakly anomalous levels (<50 ppm Ni)
in the main drainage system. The distinctive feature of
this weak anomaly is its continuityover the ca. 1.5 km
dispersionlength. There is no copper anomalyassociated
with Vakkerlien.

Mn-scavengingcan have an importanteffect on Ni-levels
withinan anomaly. Mn data will be useful in evaluating
Ni stream sedimentanomaliesand priortisingthem for
follow-up.

Vakkerlienis favourably sited to give a stream sediment
geochemistry expression. Despite this the Ni anomaly
developed in the main Stillbekken stream is weak. It does
not have associated anomalous Cu values and could easily
be interpreted as due to a basic or ultrabasic feature.

It would appear that all weak, but continuous, Ni steam
sediment anomalies in the Kvikne are should be followed
up, if we wish to make optimum use of the large volume
of regional stream sediment data already collected.
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6.2. Moraine sam lin

The moraine samplingstudy showedthat under favourable
conditions,with suboutcroppingmineralization,an
intensebut narrow Ni anomaly is developedin the
moraine immediatelyoverlyingmineralization. Anomal-
ous Cu values are of even more restrictedextent.

To be successfulmoraine samplingrequiresthat the
target is exposedat the bedrock/moraineinterface,in
order that erodedmineralisedfragmentscan be incorpo-
rated in the moraine, or that the mineralization is

close enough to the bedrock surface that a hydromorphic
geochemical anomaly can develop in the moraine. Since
the form of the targets in the Vakkerlien area is that
of a gently-plunging pencil it is most probable that,
as for the main Vakkerlien zone, the majority of targets
will be capped by barren mica-schist for most of their
length although they may lie near enough to the surface
to give strong geophysical anomalies.

It is concluded that under these conditions moraine
geochemistry would offer an extremely unreliable method
for screeninggeophysicalanomaliesand that this techni-
que can not be recommendedfor use at Vakkerlien.

6.3. Peat Sam lin

a) Swamp-edgepeat samplingoffers a very useful technique
for following-upstream sediementanomaliesand as a
complementto geophysicalsurveys,such as the large.
Vakkerliengrid.
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It can not strictlybe used as a screeningtechnique
for geophysicalanomalies,but would appear at
Vakkerliento be a betteralternativethan moraine
samplingfor this purpose.
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