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INTRODUCTION

This report presentsthe results of a stream sediment
samplingin the Egersundanorthouitearea. The folloving
wapc are attacheds
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195-72-5-01,

195-72-5-02,

195-72-5-09,

195-72-5-04,

195-72-5-05,

195-72-5-05,

195-72-5-07,

Aosay results and gen. geologi

Contouredregionalcomponent(Ni)

Contouredregionalcomponent(Cu)

Contouredanomalycomponent(Ni)

Contouredanomaly component(Cu)

Residualcomponent(Ni)

Residualcomponent(Cu)

LOCATION

The Egersundanorthositearea is locatedin southern
Rogaland,along the south-westerncoast of Norway.Egersund
is the nearest town. Ths railroadand the main road E. 18
from Oslo to Stavangergo throughthe area.

GEOLOGY

Togetherwith noriticrocks, the anorthowiteforme a
Precambrianprovince,about 1000 equarekilometersin
which iø sasily separatedfrom the surroundinggranite
gneiøses. The map 195-72-5-01shows the generalgeology.
The wileternand centralpart of the area consistsof
anorthosite,whils in the south-sasternpart noriticrocks
dominate. In the east, one can find the surroundinggranite
gneisses. The anorthositeis the oldest rock in thiø province.
The noritic rocks are thoughtto have been developedlater
during a period of foldingwithin the anorhtosite.

Several small depositsof nickel-bearingpyrrhotite
(pentlandite)and chalcopyriteart known within ths anorthosite.
Ths largestone is the Homse mine where a emall productionwas
established. This productionperiod lastedonly couple of
years.



In the noritic rocks, one can find many depositsof ilmenits
and magnetite. The largestone is Tellneset,where A/8
Titaniahaø a mine (open pit). Besides ilmeniteand
magnetite,A/S Titaniaalso produsesa copper/nickel
concentratebased on the very small amountof pyrrhotiteand
chalcopyritein the ilmenits/magnatiteore.

The nickel/copperposeibilitiesare the reason for the
samplingwork donleby A/8 Sulfidmalmin thiø

WORK CARRIEDOUT

165 sampleswere taken.(Onlyone eample from each stream).
Wet-sieveswere used to collectthe - $0 mesh material. The
samples coveredan area of 480 •quarekilometers. R. Hovland
and J. Jacobeen,togetherwith two assistants,did the sampling
work. The sampleswere analysedfor Ni and Cu by F.N.L.,
Yancouver.

TREATMENTOF DATA

The map 195-72-5-01showe the locationof the sampleetaken
and the assay resulte. A tabular frequencydistributionis
shown on the same map. Based on this distribution,the following
criticalvalues are selectedfor both Ni and Cus

possiblyanomalous 15-20 ppm (>804)

probably 20-25 " (>90%)

anomalous >25 " (>95%)

The samplingdata are also preeentedin anotherway by using
a method of interpretationdescribedby J. De Geoffroy,8. M.
Wu and R. W. Heine in EconomicGeologyvol. 63, 1188. The
authors say that an observedvalus (0) of the metal content,
at a given point, consistsof a regionaltrend component(7)1
an anomalycomponent(A) and a residualcomponent(R).
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The regionaltrend componentshows the mean geochsmical
conditionin a certainarea (a seotion). This component
varies in a continuousmanner throughoutthe region.

The anomalycomponentshows the mean local geochemical
condition.(withina cell). The residualcomponentis
"an anomaly"within the mean local condition.

The maps 195-72-5-02and 195-72-5-03show the contoured
regionalcomponentsfor Ni and Cu.

By subtractingthe regionaltrend oomponentform the observed
values,one gets the sum of the componentsA + R. By taking
the mean of the sums of these componentsin a certainarea,
one g•ts the anomaly component (M. Only positivedeviates
of A • R ara •ignificantand are used for calculationof the
anomalycomponent.

The maps 195-72-5-04and 195-72-5-05show the contouredanamaly
component. (Becauseof too fewsample points,one has to use
the same arsa for the anomalycomponentcalculationsas for
the trend componentcalculations). By subtractingthe anomaly
componentA from the positivedeviates (A • R) in a given area
(the cell), one gate the residualcomponentR.

The maps 195-72-5-05and 195-72-5-07show the residual
component. Many of these compon•ntsare grouped. Such a
group is ealled i cluster.

Tor evaluatingthe differentclusters,ons haø a rating index
(K-index),which is made up of two factors:

a local factorrepresentingthe geochemicalconditione
prevailingwithin a given area (a

a regionalfactorrepresentingthe geochemicallandscape
which includesthe given arsa.



TABLE1:

Calculationof K-indemvalues for clusters•hown on map
195-72-6-06(Ni).

Referencsno.
of clust•r

Local factor
(2No-1).Mc

Lagionalfactor

Ns.Ts/16 K-Indem

1 0,5 14,4 14,9
2 26,5 14,4 40,9
3 3,3 14,4 17,7
4 1,3 14,4 15,7
5 9,9 14,4 24,3
6 9,0 14,4 23,4
7 35,0 14,4 49,4
e 5,2 14,4 19,7
9 2,9 14,4 17,3
10 4,4 14,4 18,8
11 21,9 14,4 36,3
12 2,8 14,4 17,0
13 8,7 13,1 21,8
14 2,9 13,1 16,0
15 6,7 13,1 19,8
16 2,3 13,1 15,4
17 86,0 13,1 99,1
18 3,5 13,1 16,6
19 1,8 13,1 14,9
20 11,9 13,1 25,0
21 9,8 13,1 22,9
22 10,2 13,1 23,3
23 4,7 12,0 16,7
24 3,3 12,0 15,3
25 2,0 12,0 14,0
26 11,9 12,0 23,9
27 1,0 12,0 13,0
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Nc • number of residualsin the cluster.
Mc • mean of the residualsin the cluster.
Ns total of residualsin an area consistingnormalyof

16 cells (a section).
Ts ittrend value of the section.
K - index is the sum of the local and the regionalfactors.

TABLE2:

Calculationof K-indexvalues for clustersshovn on map
195-72-5-06(Cu).

Referenceno.
of cluster

Local factor
(2Nc-1).Mc

Regionalfactor

N8.Te/16

K-Index

1 12,0 11,7 23,7
2 19,0 11,7 30,7
3 3,4 11,7 15,1
4 7,5 11,7 19,2
5 4,4 11,7 16,1
6 6,7 11,7 18,4

7 9,9 11,7 21,6
e 26,1 11,7 37,8
9 13,5 11,7 25,2
10 1,3 11,7 13,0
11 6,0 10,0 16,0

12 8,4 10,0 18,4
13 26,1 10,0 36,1
14 1,3 10,0 11,3
15 13,1 10,0 23,1

16 8,0 10,0 18,0

17 6,8 16,5 23,3
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Local factor Regionalfactor K-index
(2Nc-1).Mc Ns.Ts116

Referenceno.
of cluster

18 19,8 16,5 36,3

19 18,8 16,5 35,3

20 4,1 16,5 20,6

21 1,0 16,5 17,5

Diocussionof results.

a) Choice of method.

The followingtable shows tho number of anomaloussample-
points (Cu*Ni)found by the two differentmethods.

The possiblyanomalous,the probablyanomalousand the
anomalouspoints are put togetherin one group (method1).

TABLE3:


"Anomalous"sam le- oints

Method in anorthosite in noriticrocks in granitegneiss Total

1 35 17 11 63

2 59 20 13 92

The table shows clearlythat one gets more anomalouspoints
by using method 2 (componentcalculation). But these points
are mainly situatedin the anorthosite. Therefore,it looks
as though the noritic and gneissicroOks have such a high
geochemicalbackgroundthat the weaker anomaliesin the
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anorthositesre hidden,when the simple frequencydistribution
of method 1 te used.

In the sectionsA, F, G, K, L on the maps, one has the known
Cu/Ni-depositsin the sampledarea. With method 1, one gets
some weak Ni-anomaliesin this area, but none of any
significance. The Cu-pictureis even worse, in order to
get any anomaliesat all one has to lower the critical
value to 7 ppm. But this would orsate anomaliesin every
stream in the noritic and gneissicroCks. More than 50%
of the sampleewould then be "anomalous"(possibly+probably+
anomalous).

The method 2 gives 11 anomalousNi-valuesin the mentionedare,
grouped toratherin 4 clusters. The Homse mine and four of
ths other depositsare situatedwithin the clusters. Two of
theee clustersare among the three highestclustetrein
K-Index.

The Cu-map shows 13 anomalousvalues in ths sections,grouped
in four cluaters. Four of the known depositslay within
clusters,and Homse mine lays very near two of them. The
K-Indexcalculationshows that two of the clustershave a
high value.

In the mentionedarea, there is no doubt that method 2 has
worked better than method 1.

b. Possibletargets.

In the anorthositethe K-Indexcalculationfor clusters(both
Ni and Cu) shows that the arsa within the sectionsA, F, K,
G, L hae the highestvalues. There values,combinedwith
the fact that there are severalsmall depositsknown here,
points out the area for furtherwork. The small deposits
known are probablyonly partly responsiblefor the anomalies.

The sectionM, coveredby cluster 11 (Ni) and cluster7 (Cu)
is anotherarea of interestin the anorthosite. Ca. 2 km
south of this area, there are other small depositsof Cu and
Ni.

If furtherwork in these areas gives interestingresults,it
would be worthwhilehaving a closer look at some of the
other anomaliestoo.

41
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In the noritic rocks, the sectionk coveredby cluster 17
(Ni) and cluster13(Cu) points itself out. Here we have
the highestK-Indexvalue both for Ni and Cu.

An other sectionwith high K-Indexvalue ie D, coveredby
cluster22 (Ni) and cluster 15 (Cu).

In the granitegneisseswe have the largestanomalyin
sectionK, coveredby cluster25 (Ni) and cluster19 (Cu).

A large rusty sone is known here, and the anomaliescan be
causedDy this sone. The few samplestaken of the sone
have not shown any interestingCu or Ni values.

In the possibletarget areas, furtherwork ought to include
geologicalmappingand prospecting,ground geophysicsand
perhapsmore detailedgeochemicalwork.

Conclusions.

The stream sedimentaamplingin the Egersundanorthosite
area has given targetsfor furtherexplorationboth in the
anorthositeand in the noritic rocks.

If diamonddrillingat Bjørndalsnipagrid (see seperate
report) shows interestingmineralization,furtherwork
shouldDe done in the proposedanorthositeareas. In
the area south of our region a samplingprogramshould also
be carriedout.

Even if the work in the anorthositeis diecontinued,
one ought to have a closer look at the anomalieswithin
the noriticrocks.
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A/S SULFIDMALM

INTER-OFHCE MEMORANDUM

Due: 2nd January, 1973

To: Falconbridge Nikkelverk A/S/

cc: A.M. Clarke, D.R. Lochhead,
R.B.Band/I. Elliot,-R. Hovland

From: J.B. Gammon

Subjea:

905-5, Egersund Anorthosite area, Southwest Norway,
Report No. 195-72-5.

_

Please find attached Hovland's report on stream sediment
geochemistry in the Egersund anorthosite area. In this
work he has applied a data treatment which automatically
compensates for varying background levels due to different
regional rock types. This has enabled a much more
sensitive and sophisticated analysis of the results,
which indicate anomalies worthy of further attention if
our planned drilling of the Bjørndalsnippa anomaly near
Homse gives encouraging results.
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