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INTRODUCTION

This report deals with a stream sedimentsurvey carriedout in the

Hovin area of Telemark,South Norway. The area containsa number of

old showings,and it was hoped to discoverwhether there were further

indicationsof mineralization.

LOCATION,ACCESS ETC.

The Hovin area lies in Telemarki southernNorway,to the east of

Lake Tinnsjø. The nearesttowns are Rjukan and Kongsberg. Accessto

the area is good, with highway 37 (Kongsberg- Rjukan) passingthrough

the area. The area itself containsa nuMber of private forestryroads,

making access easy. Topographythroughoutmuch of the area consistsof

tree-coveredhills, generallynot excessivelysteep. Sampleswere taken

at heights varyingbetween 200 m and 850 meters.

GENERALGEOLOGY

The area lies in the Pre-CaMbrianTelemark

are generallyamphibolitesand quartzites.

with steep dips both E and W. A number of

in the area, mainly Cu.

Supracrustals,and the rocks

Strike is approximatelyN - S

showingshave been noted

MINERALIZATION

Bornite,chalcociteand chalcopyriteare the main ore minerals. Bornite and

chalcopitecontainsilver. Orejhorizonsare mainly quartz-veinsin

quartzitesand calcite-quartzveins in amphibolites. Weak impregnation

occurs in both types.

SURVEY

The surveywas carriedout in October1973as an orientationsurvey to

find what responsethere was in an area of known showings,and pick up

other areas with mineralizationif possible. The area in which the

surveywas carriedout was a rectangleof about 200 sq.kms (28 kms N-S,

7 kns E-W), centred about Hovin.
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SAMPLINGTECHNIQUE

133 samplesweretakenandwet seivedto collectthe - 80 fraction.

As faras possiblesamplesweretakenfromactivesedimentin the centre

of streams,avoidingorganicmaterial.Eachsamplewastakenwithin

a streamlengthof 20 meters. Theywereassayedby F.N.L.Vancouver

for Cu, Zn. Pb, Ag andMn.

TREATMENTOF DATA

The assayresultsweregenerallyratherlow,and so threemethodshave

beenappliedin an attemptto outlineareaswithanomalies.The three

methodsusedwere:

Tabularfrequencydistribution

Cumulativefrequencydistributionplottedon probabilitypaper.

The methoddescribedby I. De Geoffroy,S.M.Wn,andR.W.Heins
in EconomicGeologyVol.63, No.7 (November 1968).

1. TABULARFREQUENCYDISTRIBUTION

TablesA, B andC showthe tabularfrequencydistributionof Cu,Zn and Pb

respectively.(Itshouldbe notedat thispointthatAg hasnotbeentreated,

as allAg valueswereeither0.1ppm or 0.2ppm).

TABLEA - FREQUENCYDISTRIBUTIONOF Cu





% f




1 - 5 ppm 108 ;81.2 %j 81.2%

6 - 10 " 23 I17.3 % 98.5%

11 - 15 " 2 1.5 % 100 %




Total 133

t

100 %







TABLE B-- FREQUENCYDISTRIBUTIONOF Zn
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- 1
i.

0 - 10 ppm 21

11 - 20 " 54

21 - 30 " 24

31 - 40 " 21

41 - 50 "




50 " 7

6

% f

I 15.8%
40.6 %


18.0 %


15.8 %

5.3 %

%f

15.8% 1

56.4%
74.4%

90.2%
94.7%

100 %

Total _I 133

TABLE C - FREQUENCYDISTRIBUTIONOF Pb

,
-- 1

f % f

114

19

133

0- 10

11-20

Total

i
i

i

I

85.-6—i--

14.4 %

100 %
1--

:


i

I

From these tables,the followingcriticaldata were selected:

Cu possibly anomalous 6 - 7 ppm (80 % - 90 %)

probably II 8 - " (90 % - 98.5 %)

> 9 " ( >98.5 %)

Zn possibly anomalous 31 - 4oppm (75 - 90 %)

probably " 41 - 50 " (90 - 95 %)

50 " ( .%95 %)

Pb possibly anomalous 10 - 15 ppm (80% - 93%)
probably " /15 " ( -2-93%)
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As can be seen, the Cu and Pb values which are considered"anomalous"

are extremelylow, and it is somewhatpresunptiousto describethem as

being "anomalous". The zinc values, on the other hand, show higher levels,

and it is more realisticto considerthem as truely anomalous.

2. CUMULATIVEFREQUENCYDISTRIBUTION

The cumulativefrequencydistributionplots were constructedon probability

paper using a log intervalof 0.1. Cumulationwas taken from the highest

to the lowest frequencies.

The Cu and Pb show a draightline - i.e. log normal distribution.

However,theZn shows a positiveskew, the break occurringat about the 4%

level, indicatingan excess of high values in the population.

For Cu,thebackgroundvalue is taken as the intersectionof the line

with the 50% ordinate. The first anomaly class lies between this and

the 16% brdinate,the secondbetweenthe 16% ordinateand the 2.5% ordinate,

and the third under the 2.5% ordinate.

For Zn the intersectionsat 50% and 10% define the first class,but

for the second and third classesthe dividingpoint is taken as the

break in slope at the 4% level.

For Pb, the 50% and 16% ordinatesagain definethe first class, and the

secondlies under 16%. The Pb line does not extendbelow the 2.5% ordinate

within the range of values used, and there is no third anomaly class.

Thus with this method the folbwingare taken as the anomalyclasses:

Cu High background 4 - 7 ppm

Significant 8 - 11 "

Highly significant 7...>11ppm

Zn High background 24 - 44 ppm

Significant 45 - 73 "

Highly significant >78 ppm

Pb High background 7 - 12 ppm

Significant >12 ppm
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3. The third method suggeststhat all the values of the assays consist
of three components:

a regionalor 'trend'component,T

a local or 'anomaly'component,A

a residualcomponent,R.

Thus the observedvalue '0' is given by

0 =T+A+ R

T is the arithmeticmean of field observationswithin a unit of reference

called a 'section'.

A is the arithmeticnean of the deviateson the trend,T,taken within

a smallerunit of referencecalled a 'cell'.

R is the positivedeviate on the anomaly. The presenceof residual

componentsidentifiessignificantdata.• In this case, the cell size is taken as 1 sq. km, and the sectionsize

a 16 sq. kms.

The trend componentT is the first componentcalculated. First the mean

of the observedvalues in each cell is plotted at the centroid of that cell.

When this has been done, it is possibleto calculatethe coordinates(x, y)
of the centroidof the sectionwith referenceto the centreof the section
by the followingformulae:-

== x- z.x
z*

where (xi,yi) are the coordinatesof each individualcell centroid.within• that section,and zi is the mean metal value of the each individualcell.

The trend value T is given by

z- Ni

where zi is as before, and Ni is the number of data in each individualcell.

The trends plotted in contiguoussectionsare contoured,and this is

extendedthroughoutthe whole area. These trends are calculatedfor the

differentmetals separateZy(See enclosure15-74-C3).

T-
Ni
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The next step is to obtain deviates. This is done by subtracting

trend values T from observedvalues 0 (i.e.deviates= 0 - T = A + R).
Only positive deviatesare plotted (see enclosure15-74-C4),those dots
without values representnegativeor zero deviates).

The mean of the deviatesof each cell are then plotted at the centroid
of the cell. This is the anomalycomponent,A. These are then contoured
(enclosure15-74-05). It shouldbe noted that as we wish to generateonly
positive anomalies,negativedeviatesare given a zero value when calculating
A.

Residual components,R, are obtainedby subtractingthe anomaly componentA
from the positivedeviates. "Positiveresidualsare residualcomponents
which identifysignificantdata.

If severalresidualcomponentsoccur in a small area they are considered
a cluster,and clustersconsideredas singlepieces of significantdata.
The residualcomponentsare plotted on enclosure15-74-C6.

A rating index is developedconsistingof a localfactorand a regionalfactor
based on cells and sections, i.e.representinglocal and regional
geOchemicalconditions. To give eachfactora similarweight,the regional
factoris multipliedby 1/16 (the recipricalof the area it represents).
The localfactor isdesigned to give more'weightto clusterswhich have
more than one bit of significantdata.

The local factor is (2Nc - 1)Mc, where Nc is the number of residualsin the
cluster,and Mc the mean of the residualsin the cluster.

The regionalfactor is given by d/16 TsNs where Ts is the trend value of the
sectionand Ns the total number of residualsin the section.

The expressionis thus

Index rating K = ((2Nc-1)Mc+ 1/16 (TsNs))

This is multipliedby 100 to reducethe number of figuresafter the decimal
point, so

K = 100 ((2Nc- 1)Mc + (1/16TsNs))

K is calculatedfor each cluster.

K indicesare also plotted on enclosure15-74-C6.



The followingtablesshowthe K valuesforthe differentclusters.

TableD - K valuesforclusterson the Cu ma

7.

(2Nc-1 ) M0

1.215

1.311

0.705

3.47

2.94

2.042

2:952

0.475

0.062

2.142

1

3.666

0.047

0.584

2.061

1.0

2.2

2.0

,ReferenceNo.

lof cluster

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18




K
_

221.7

222.3

160.2

436.7




T N




16

0.922

0.922

0.897

0.897

0.635




357.5 I

0.359




240.1




0.759




371.1




0459




123.4




0.359 1 42.1




1.708




385




1.708 t 270.8




1.708




537.4




1.708




175.5




0.195




77.9




0.325




238.9




0.195




119.5




0.212




241.2




0.25




225




The meanof the K valuesis calculated,andthosewithvaluesoverthe
meanareconsideredespeciallysignificant.In thistable,nos. 4, 5, 7,
10, 11.,and 12 areoverthe man.

(Referencenos.referto enclosure15-74-C6)



Table E - K values for Zn clusters

Ref. No. of
1 cluster (2N- 1)Mc

h-



TsN

s/16

1 15.81 3.221 1903.1
2 7.5 3.221 1072.1

3 45 4.32 882
4 35.913 4.32 4023.3

5 9 9.562 1856.2
6 38.25 9.562 4781.2

7 48.445 5.362 5380.7
8 8.275 5.362 1363.7

9 33.030 2.140 3517
10 33.273 4.621 3789.4
11 8.9 4.621 1352.1
12 7.5 1.234873.4
13 7.875 2.4681034.3
14 1.5 0.843234.3

15 5.67 0.937660.7

Nos.4, 6, 7, 9 and 10 are above the mean K value.

8.

•



TableF - K valuesof Pb clusters

Ref.No. of
cluster

•

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

6.244

2.365

0.295

2.31

12.708

6.834

0.5

13.92

3.395

0.37

8.94

1.16

1.0

4.5

6.4

0.783

0.783

1.852

1.057

1.852


o.484


1.852

1.302

1.302

1.643

1.643

1.643


0.281


0.625

0.462

702.7

314.8

214.7

336.7

1456.1

731.8

235.2

1522.2

469.7

201.3

1058.3

280.3

128.1

512.5

686.2

•

Nos.1, 5, 6, 8, 11 and15 are abovethemeanK value.

•
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Discussionof Results

Due to the low nature of the results,it was decided to use the three

methods describedin interpretationof the data.

The followingtable (G) shows a comparisonof the number of points

obtainedfor each metal from each method -

Table G - Comparisonof methods




Method 1 Method 2 Method 3

Cu (20+3+2)= 25 (34+4+1)= 39 28

Zn (24+8+8)= 38 (36+9+4)= 49 23

Pb (18 + 9) = 25 (29 +12) = 41 22

111 Figures in brackets= (possiblyanomalous+ probablyanomalous+ anomalous).

Thus it is clear that the secondmethod gives the most points.

Co arison of the results for Cu

Method 1 is illustratedon enclosure15-74-C1A. From this it is obvious

that there are very few data points with anomalousvalues, and that it is

only in the western part of the area, north of Hovin, that we find points

consistentlywhich are possibly anomalous.

Local people informedus of a showing about 2 - 3 kms SE of Holmevann,

in the south. There is one "probablyanomalousvalue near here, but no

other indications. It would appear that this showing is not really

picked up.

Method 2 shows virtuallythe same picture,only with more possibly

anomalousvalues (Enclosure15-74-C1B).

Method 3 is illustratedin enclosures15-74-C2. Enclosure15-74-C2 shows

cells contoured,indicatingtwo areas of high (relatively)Cu.

Enclosure15-74-C3shows contouredsectiontrends, reflectingregional

geochemistry,with higher Cu values in the west and lesser in the east.

This would seem to reflectthe N-S strike,with rocks in the west which

have higher backgroundvalues than those in the east.



 

•

11.

Deviatesare shown on enclosure15-74-C4,and anomaly components

are centouredon enclosure15-74-05. The anomalycomponentsare rather

small,but seem to define some areas.

The residualcomponentsin their clusters,with K values, are plotted

on enclosure15-74C6. This indicatesan anomalousCu area in the centre,

centralwestern and northwesternareas on the high K values. The two

highest values occur in areas where the other methodspick out only possibly

anomalousvalues. It is questionablewhetherthe areas of high values are of

use in the case of Cu.

In view of the all round low Cu values, it seems likelythat none of of

these methods has picked up any significantinformation.

Co arison of the results for Zn

Methods 1 and 2 (enclosures15-74-C1Cand 15-74-C1D)give very nearly the

same picture, so it is convenientto take them together. Both suggest

an area of anomaly in the north-westand centre-westparts of the

surreyedarea. The values for Zn are much higher, reaching103 ppm.

Method 3 outlinesthe same area, and has a high K value just to the south

of it (enclosure15-74C6). It does cut off part of the nortwest section,

however,suggestingthat this is due to a regionalvariationin

backgroundlevels.

There are clustersin a number of other areas,but it is unlikelythat these

are of economicsignificance,havingvalues of under 50 ppm in the assays.

Method 3 is illustratedin enclosure15-74-C2to 15-74-C6).

Co arisonof the results for Pb

Methods 1 and 2 indicatethe same anomalypoints. In both it was possible

to define only two classes for Pb. Most of the points occur across the

northernpart of the area, with very few in the south (enclosure15-74-C1E,

15-74-C1F).

Method 3 (enclosures15-74-C2to 15-74-C6)shows similarhigh K value

clusterareas to Cu and Zn, with perhaps less from the north-westthan

with Cu and Zn. There is no great concentrationof points,and the

likelihoodof there being Pb minerdlizationis very slight,with maximum

asssy valuesbeing 18 ppm.

•
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The enclosure15-74-C6showing clustersand K index values shows

great similaritywith the differentmetals. The generallyhigher values of

the western areas,the sectionaltrend values and their cnntour diagrams

all suggestthat the west of the area in the northern2/3 is made up of

a differentrock type with higherbackgroundvalues.

CONCLUSIONS:

The stream sedimentsurvey undertakenin the Hovin area has

returnedgenerallyvery low assay values for Cu and Pb, with

a few higher Zn values.

Tabular Frequencyand cummulativefrequency/probabilitymethods used

in in ana1ysingthe results pick out one area of interestin the north-

western part of the region.• 3. The method taking regionalfactorsinto accountsuggeststhat the

north-westernarea picked out by the firsttwo methods is due to a

regionalvariationin the backgroundlevels.

It is likelythat the area of higher values is

a rock type anomaly.

The other areas of interestpicked up by the third method are unlikely

to be of interest,as the values of the assays are so low.

A possible showingwas not picked out.

T. The survey suggestsno areaa of strikingilterest.• 8. It is recommendedthat a short ground check is made in the north-

western area to check the rock types, see if there is a difference,

and to check for signs of Zn mineralization.



•

LIST OF ENCLOSURES

15-74-C1A g Cu anomalies,tabular frequencymethod

15-74-C1B • Cu anomalies,cumulativefrequencymethod

15-74-C1C , Zn anomalies,tabular frequencymethod

15-74-C1D Zn anomalies,cumulativefrequencymethod

15-74-C1E Pb anomalies,tabular frequencymethod,

15-74-C1F. Pb anomalies,cumulativefrequencymethod

15-74-C2it Cells, contouredfor Cu, Zn, Pb

15-74-C3- Sectiontrends, contouredfor Cu, Zn, Pb

15-74-C4 4 Deviates,Cu, Zn, Pb• 15-74-05.3 Anomaly componentscontouredfor Cu, Zn, Pb

15-74-C6 Residual components; Rating indices,Cu, Zn, Pb

•
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