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1. Introduction:

An orientationstudy carriedout in 1973 (Report299/73/23)
indicatedthe feasabilityof till geochemistryas a method
of locatingburied serpentinitebodies within the Petsamo
Formation. Subsequentgeophysicalsurveysshowed that
while some known serpentinitebodies were stronglymagnetic
(e.g. the DDH 1 intersection)others, includingthe Fagermo
serpentinite,the largestso far discoveredin the Skogfoss
Arch, have essentiallyno magneticexpression. The major
till geochemistryprogrammeundertakenin 1974 therefore
had the followingobjectives:

to help filterthe 1974 ground geophysicalsurvey
data, and particularlyto aid identificationof
magneticanomaliesrelatedto buried ultrabasic
bodies;

tô identifyareas possiblyunderlainby non-magnetic
ultrabasicbodies;

to aid in establishinga priority list of geophysical
anomaliesfor drill testingin 1975.

2. Method:

Samples were collectedat intervalsof 100 m along pre-existing
geophysicalgrid lines, giving a 100 m x 100 m samplingnet.
The sampleswere collectedfrom an averagedepth of 70 cms,
using a post-holespade. At the majorityof sample-sitesthe
C-soil horizonwas sampled. Where this was not possible,
samplerswere instuctedto collect B-Horizonor organic
material and record this on field data cards, in preference
to leavinggaps in the samplingnet. The four man sampling
crew collected2480 samplesduring the four week survey.

The sampleswere shippedto Falconbridge'slab. in Vancouver
for analysisfor Ni, Cu, Co, Zn (10%11NO3digestion)and
Cr (50%HNO3 digestion).

3. Results:

Data are plottedon figs. 1 to 4 for Ni, Cr, Cu and Co. On
inspectionZn valueswere uniformlylow and are not treated
fUrtherhere.

-1-

../2



-2-

In interpretingthe data log-probabilityplots were used to
select criticallevels for contouring(figs.5.-8)

The probabilityplots for both Ni and Cr show marked breaks
in slope, indicatingthe presence of two distinctpopulations
in the data. Followinga method describedby Sinclair
(Journ. Geochem.ExplorationMay 1974, Vol 3, No. 2, p. 129-
150), probabilityplots were used to estimatedistribution
parametersfor the two sub-populationsin the Ni and Cr
data. These sub-populationsare assumedto representback-
ground distributionfor (1) the sedimentaryand thetuffaceous
material of the "ore phyllite"unit and (II) the "basic -
ultrabasic"intrusiveassociation. The estimatedpercen-
tage of the "basic - ultrabasic"populationpresent in the
total sample populationis respectively15% and 17% based
on the Ni and Cr data plots. This incidentallyagrees very
closely with Govbonov'sfigure for the percentageof the
total area of the "ore phyllite"unit occupiedby "nickel-
iferous basic and ultrabasicintrusives"in the Russianport-
ion of the Petsaamoformation.

The followingcontourintervalswere selectedfor the Ni
and Cr maps:

a) Ni

40 ppm: includes80% of all "basic-ultrabasic"
derivedsamples,but will also include
ca. 15% of the lower,non target "tuff-
sediment"backgroundpopulation.

65 ppm: should includeorly "basic-ultrabasic"(I 

derivedsamples 98% certainty)but
will exclude 45% of this upper population.

150 ppm: outlinesupper 15% of "basic- ultrabasic"
derived samples

300 ppm: "anomalous"upper 2% of "basic-ultrabasic"
derived samples. These could be related
to Ni - mineralization
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b) Cr

45 ppm:

60 ppm:

includes90% of all "basic- ultrabasic"
derived samples,but will also include
40% of the "non-target"lower population

includes80% of alls"basic- mltrabasic"
derivedsamples,but will also include
18% of the "non-target"population.

100 ppm: should include ory "basic- ultrabasic"
derived samples 98% certainty),but
will exclude40% of this upper population.

250 ppm: odtines upper 20% of the "basic- ultra-
basic" population

Cu and Co probabilityplots reveal single log-normalpopu-
lations,with no significantbreak in slope, indicating
that the two major rock types (i.e. "tuff-sediments"and
"basic - ultrabasic"intrusives")cannotbe differentiated
on the basis of Cu or Co values in the till. This probably
reflects high Cu and Co contentsin the sulphide-bearing
graphitic schists and phyllitespresent in the tuff-sediment
unit. The followingcontourintervalewere used for Cu and
Co:

High background(80%)
Possibly anomalous(90%)

Probably anomalous(95%)

Anomalous (98%)

Highly anomalous

Cu

90 ppm

120 ppm

150 ppm

200 PPm

>500 ppm

Co

30 ppm

35 ppm

45 ppm

60 ppm

4. Inter retation:

Fig. 9 presents an interpretivesummaryof the Ni, Cr, Cu
and Co data, reducedto "ultrabasicindications"and possible
"indicationsYofmineralization".

• .1 14



a) Ultrabasicindications:

According to the statisticalinterpretation,proximityto
a "basic - ultrabasic"source is indicatedwith a high
degree of certainty(98% probability)by till contentsof
>65 ppm Ni and/or~100 ppm Cr. There are thereforetwo
classes of geochemicallyindicated"basic- ultrabasic"
targets, i.e.

Class I: indicatedby both the Ni and Cr criteria

Class II: indicatedby either the Ni or Cr criterion

The existenceof class II indicationsreflectsthe different
dispersionmechanismsactive in the formationof till
anomalies for Cr (dominantlyglaciogenic- mechanical)
and Ni (glaciogenic- mechanicalmodified and supplemented
by groundwatersaline dispersion).

This classificationprocedureexcludes a significantpro-
portion of the lower range of the "basic- ultrabasic-
source" populationsfor both Ni (45% excluded)and Cr
(40% excluded).

(See section 3a, 3b and figs5 and 6). The majority of
these lower-rangesampleswill representthe diluted,
distal portions of strong anomalousdispersionpatterns.
There is a clear risk however that under unfavourable
conditions,such as deeper than normal overburden,a weak
till anomalymay be the only geochemicalindicationof
a buried "basic - ultrabasic"bedrock - source. Such a
source would not be identifiedon the summarymap fig.9.

Gorbonov states that in the Petsaamo formationthe
"nickeliferousbasic - ultrabasic"intrusivesoccur in
rows alignedparallelto the strike of the enclosing"ore-
phyllite" unit. He notes that there are up to six such
rows and that the main producingore bodies occur where
the number of rows of basic - ultrabasicintrusionsis
high.

The Ni and Cr maps (figs. 1 and 2) suggesta crude strati-
graphicallycontrolledzoning. This is lost to some
extent on the summarymap, but individual"geochemically
indicatedbasic - ultrabasicbodies" do appear to occur in
distinct zone.aa_papallelto the generalform of the Skog-
foss Arch. Exceptionsto this occur on the FagermoEast
(1000E-2500E)and OksfjellEast (1000E-1500E)grids.
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These much larger indicationsmay:whllrepresentcoalesced
anomalies derived from severalultrabasicbodies arranged
in closelyspacedrows.

b) Indicationsof mineralization:

Gorbonov states that the averageNi:Cu:Coratio of the
Petsaamo ores is 42:22:1. Cu is thus the main geochemical
indicator for mineralization,followedby Ni with Co
being much less significant.

Due to the differingmobilitiesof Cu, Ni and Cr in the
superque environment,and the modifyingeffects of ground-
water dispersionon pre-existingglaciogenicanomalies,
markedly differentfinal patterns can be expectedfor Cu,
Ni and Cr anomaliesderivedfrom the same mineralised
ultrabasicsource. Any known or geochemicallyindicated
ultrabasicbody with even a losselyassociatedtill-Cu
anomaly is thereforea prime explorationtarget (fig9 ).

Highly anomalousNi values may also be indicativeof
mineralization,but their evaluationis not so clear-cut
as in the case of copper.

Locations of the main geochemicallyindicatedmineralization
targets are listed in table 1 below.

Table 1.

a) FAGERMOEAST GRID:

The entire grid north of 200S is a prime geochemically
indicatedtarget. It is the highest prioritytarget
in the SkogfossArch.

800E/500S

b) FAGERMOWEST GRID:

0-900S/200S-600N:Continuationof the east Fagermo
target.

1300W-2600W/600N-1200N



3. 3500W-4000W/600N-1000N

c) OKSFJELLEAST GRID:

4500E/500N

3400E-4000E/300N

1900E-2200E/500N-800N:PRIME Target,possiblyrelated
to faultedsectionof DDH 1
serpentinite

2000E/1000N

1000E-1700E/400S-200N:PRIME Target

500E/300N

100E/1000N

d) OKSFJELLWEST:

0/300N

500W/600N

1200-1600W/300-80014

2800W/200S

1200W-1600W/1700S

The geochemicalindicationsin themselvescannot be regardedas drill targets. In selectingtargets for drillingemphasismust be placed Pn the availablegeophysicaland geologicalinformation.

5. Summar conclusions.

a) The geochemicaldata has been reduced to outline areas
potentiallyunderlainby basic-ultrabasicbedrock (fig.9 ).

-6-

t ri



Potentiallymineralisedlocationshave been identified
from the geochemicaldata (fig.9 and table 1).

Furtherevaluationof the geochemicalresults and the
selectionof drill targetsmust incorporatethe avail-able geophysicaland geologicalinformation.

Encl.
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Fig. 7: Log probabilityPlot Cr
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Flg. 8: -Log probability plot Cu
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