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INTRODUCTION

This report deals with a stream sediment survey carried out in the
Hovin area of Telemark, South Norway. The area contains a number of
old showings, and it was hoped to discover whether there were further

indications of mineralization.

LOCATION, ACCESS ETC.

The Hovin area lies in Telemark i1 southern Norway, to the east of

Lake Tinnsj@g. The nearest towns are Rjukan and Kongsberg. Access to
the area is good, with highway 37 (Kongsberg — Rjukan) passing through
the area. The area itself contains a number of private forestry roads,
making access easy. Topography throughout much of the area consists of
tree-covered hills, generally not excessively steep. Samples were taken

at heights varying between 200 m and 850 meters.

GENERAL GEOLOGY

The area lies in the Pre-Cambrian Telemark Supracrustals, and the rocks
are generally amphibolites and quartzites. Strike is approximately N - S
with steep dips both E and W. A number of showings have been noted

in the aresa, mainly Cu.

MINERALIZATION

Bornite, chalcocite and chalcopyrite are the main ore minerals. Bornite and
chalcocite contain silver. Ore horizons are mainly quartz-veins in
quartzites and calcite—quartz veins in amphibolites. Weak impregnation

occurs in both types.

SURVEY

The survey was carried out in October 1973 as an orientation survey to
find what response there was in an area of known showings, and pick up
other areas with mineralization if possible. The area in which the

survey was carried out was a rectangle of about 200 sq.kms {28 kms N-S,

7 kms E-W), centred about Hovin.



SAMPLING TECHNIQUE

133 samples were taken and wet seived to collect the - 80 fraction.

As far as possible samples were taken from active sediment in the centre
of streams, avoiding organic material. Fach sample was taken within

a stream length of 20 meters. They were assayed by F.N.L. Vancouver

for Cu, Zn. Pb, Ag and Mn.

TREATMENT OF DATA

The assay results were generally rather low, and so three methods have
been applied in an attempt to outline areas with anomalies. The three

methods used were:

1. Tabular frequency distribution
2. Cumulative frequency distribution plotted on probability paper.

3. The method described by I. De Geoffroy, S.M.Wn, and R.W. Heins
in Economic Geology Vol. 63, No. 7 (November 1968).

1. TABULAR FREQUENCY DISTRIBUTION

Tables A, B and C show the tabular frequency distribution of Cu, Zn and Pb
respectively. (It should be noted at this point that Ag has not been treated, ‘
as all Ag values were either 0.1 ppm or 0.2 ppm). .

TABLE A - FREQUENCY DISTRIBUTION OF Cu

1 -5 ppm | 108 | 81.2% | BL2%
6-10" 23 17.3 % 98.5 l
Lll -15 " 2 1.5 % 100 % '
Total 133 100 % |




TABLE B-— FREQUENCY DISTRIBUTION OF Zn

— :
| £ %t S8
0-1l0pem ;21 | 15.8% 15.8 %
11 - 20 " f 51 ; 40.6 % 56.4% %
21 - 30 " 2 | 18.0 % Th.4 %
31 - k4o " 21 i 15.8 % 90.2 %
B-s50 " 6 L b5 s k.7 %
| 50 " : I 5.3 % 100 %
1 - -
! |
 Total | 133 { 100 %
TABLE C — FREQUENCY DISTRIBUTION OF Pb
i 7 7f7 f . rE Zhf
0 - 10 114 85.6 4 . 85.6% |
11 - 20 19 0 1k g i 100 % !
SOV S | 5
| [ !
Total 133 | 100 % [ i

From these tables, the foll

Cu possibly anomalous

probably

n

Zn possibly anomalous

L1

probably

"
o

Pb possibly anomalous

L1

probably

owing critical data were selected:

6 -7 ppm (B0 7 - 90 %)
8-9 " (90 % - 98.5 %)
>9 " (>98.5%)
31 - 40 ppm (75 - 90 %)
b1 - 50 " (90 - 95 %)
=5 " (=95 %)
10 - 15 ppm (80 4 ~ 93 %)
=15 " (293 %)



As can be seen, the Cu and Pb values which are considered "anomalous"
are extremely low, and it 1s somewhat presumptious to describe them as
being "anomalous". The zinc values, on the other hand, show higher levels,

and it is more realistic to consider them as truely anomalous.

2. CUMULATIVE FREQUENCY DISTRIBUTICN

The cumulative frequency distribution plots were constructed on probability
paper using a log interval of 0.1. Cumulation was taken from the highest

to the lowest frequencies,

The Cu and Pb show a sraight line - i.e. log normal distribution.
However, the Zn shows a positive skew, the breask occurring at about the L%

level, indicating an excess of high values in the population.

For Cu, the background value is taken as the intersection of the line

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

the 16% ardinate, the second between the 16% ordinate and the 2.5% ordinate,
and the third under the 2.5% ordinate.

For Zn the intersections at 50% and 10% define the first class, but
for the second and third classes the dividing point is taken as the

break in slope at the 4% level.

For Pb, the 50% and 16% ordinates again define the first class, and the
second lies under 16%. The Pb line does not extend below the 2.5% ordinate

within the range of values used, and there is no third anomaly class.
Thus with this method the folbwing are taken as the anomaly classes:

Cu High backgrownd b - 7 ppm
Significant g -1 "
Highly significant =11 ppm

Zn  High background 24 - 4l ppm
Significant. bs -3 "

Highly significant =73 ppm

Pb High background T - 12 ppm |
Significant =12 ppm




3. The third method suggests that all the values of the assays consist

of three components:

(i) a regionsl or ‘'trend’ component, T
(i1) e local or 'anomaly' component, A

(ii1) a residual component, R.

Thus the observed value '0' is given by
0O=T+ A+ R

T is the arithmetic mean of field observations within & unit of reference
called s 'section'.

A is the arithmetic mean of the deviates on the tremd, T, taken within

a smaller unit of reference called a ‘cell'.

R is the positive deviate on the anomaly. The presence of residual
components identifies significant data.

In this case, the cell size is taken as 1 sq. km, and the section size

a 16 sq. kms.

The trend component T is the first component calculated. First the mean

of the observed values in each cell is plotted at the centroid of that cell.
When this has been done, it is possible to calculate the coordinates (x, ¥) |
of the centroid of the section with reference to the centre of the section

by the following formulae: -

< y: z-
. = X 2 y== Yi %3
- e, ] - —1 . . :
< 23 ’ = 23
[ S, -

where (x;, ¥;) are the coordinates of each individual cell centroid.within
that section, and 2; is the mean metal value of the each individual cell.
The trend value T is given by

T = Ez-Ni
= N

vhere zj is as before, and N; is the number of data in each individusl cell.

The trends plotted in contiguous sections ere contoured, and this is
extended throughout the whole area. These trends are calculated for the

different metals separately (See enclosure 15-T4-C3).




The next step is to obtain deviates. This is done by subtracting
trend values T from observed values O (i.e. deviates = 0 - T = A + R).
Only positive deviates are plotted (see enclosure 15-T4-Ch), those dots

without values represent negative or zero deviates).

The mean of the deviates of each cell are then plotted at the centroid

of the cell. This is the anomaly component, A. These are then contoured
(enclosure 15-7h-CS). Tt should be noted that as we wish to generate only
positive anomalies, negative deviates are given a zero value when calculating

A.

Residual components, R, are obtained by subtracting the anomaly component A
from the positive deviates. Positive residuals are residual components

which identify significant data.

If several residual components occur in a small area they are considered
8 cluster, and clusters considered as single pieces of significant data.

The residual components are plotted on enclosure 15-Th-C6.

A rating index is developed consisting of a local factor and a regional factor
based on cells and sections, i.e. representing local and regional
geochemical conditions. To give each factor a similar welght, the regional
factor is multiplied by 1/16 (the reciprical of the area it represents).

The local factor is designed to give more weight to clusters which have

more than one bit of significant data.

The local factor is (2N, - 1)M,, where N, is the number of residuals in the
cluster, and M. the mean of the residuals in the cluster.
The regional factor is given by 1/16 T Ng where Ty is the trend value of the

section and Ng the total number of residuals in the section.

The expression is thus
Index rating K = ((2Ne-1)M_ + 1/16 (TgNg))

This is multiplied by 200 to reduce the number of figures after the decimal

point, so
K = 100 ((2Ns - 1)M. + (1/16 TgN,))

K is calculated for each cluster.

K indices are also plotted on enclosure 15~Th-C6.



The following tables show the K values for the different clusters.

Table D - K values for clusters on the Cu map

oz | eem | ome [ o |
——_ . b e SN AU
f 1 f 1.215 ! 0.922 I
§ 2 1.311 | 0.922 ' 202.3
| 3 0.705 ! 0.897 1602 f
] h 3.47 } 0.897 ? 436.7 |
s 2.9h | 0.635 315 |
g 6 2.042 ! 0.359 i 2k0.1
! 7 2:952 f 0.759 . 37
: 8 0.475 5 0.759 | 123.4
i 9 0.062 | 0.359 j k2.1
10 2.1k2 | 1.708 [ 385
11 i 1 : 1.708 | 270.8
12 | 3.666 i 1.708 . 537.k ;
13 l 0.0k7 1.708 {o115.5 |
1h | 0.58% : 0.195 E 77.9 ?
15 | 2.061 ' 0.325 . 238.9 |
% | 1.0 , 0.195 I 1905
' 17 : 2.2 ; 0.212 Loamp
18 ' i

2.0 i 0.25 225

|
|

The mean of the X values is calculated, and those with values over the
mean are considered especially significant. In this table, nos. k4, S Ts

10, 11, and 12 are over the man.

(Reference nos. refer to enclosure 15-TL-C6)



Table E - K values for Zn clusters

mere e |
f_.,...,._. — e - _..._..!_ﬁ___-_.___,. e e ; e mm e e e e
! 1 , 15.81 ; 3.221
i 2 : 7.5 i 3.221
§ 3 L5 ; k.32
i y | 35.913 ; 4.32
5 | 9 | 9.562
6 i 38.25 | 9.562
7 | 48.Lks ? 5.362
8 § 8.275 i 5.362
L9 | 33.030 | 2.140
| 10 § 33.273 : h.621
§ 11 i 8.9 ! 4.621
12 : 7.5 g 1.234
13 | 7.875 ! 2.168
i1 g 1.5 ] 0.843
IS 5.67 | 0.937

1903.
1072.
882
L023.
1856.
4781.
5380.
1363.
3517
3789.4
1352.1

873.h
1034.3
234.3

=

- =2 N N W

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

660.7



Table F - K values of Pb clusters

f
e S
| S
1 : 6. 2L 0.783
i 2 g 2.365 | 0.783
;3 | 0.295 1.852
b | 2.31 i 1.057
5 i 12.708 1.852
6 | 6.83k 0.148)
7 i 0.5 1.852
8 | 13.92 1.302
9 ! 3.395 1.302
10 ! 0.37 1.6L43
1 i 8.9k 1.643
112 ' 1.16 ! 1.643
13 E 1.0 5 0.281
14 E k.5 i 0.625
PN . SR S d S0

Nos. 1, 5, 6, 8, 11 and 15 are above the mean K value.




10.

Discussion of Results

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

methods described in interpretation of the data.

The following table {G) shows a comparison of the number of points

obtained for each metal from each method -

Table G - Comparison of methods

Method 1 Method 2 Method 3
Cu (20+3+2) = 25 (3h+h+1) = 39 28
Zn (2h+6+8) = 38 (36+9+4) = L9 23
Pb (16 + 9) = 25 (29 +12) = L1 22

Figures in brackets = (possibly anomalous + probably anomalous + anomalous).
Thus 1t is clear that the second method gives the most points.

Comparison of the results for Cu

Method 1 is illustrated on enclosure 15-T4~ClA. From this it is obvious
that there are very few data points with anomalous values, and that it is
only in the western part of the area, north of Hovin, that we find points

consistently which are possibly anomalous.

Local people informed us of a showing sbout 2 — 3 kms SE of Holmevann,
in the south. There is one "probably anomalous value near here, but no
other indications. It would appear that this showing is not really

picked up.

Method 2 shows virtually the same picture, only with more possibly

anomalous values (Enclosure 15~T4-ClB).

Method 3 is illustrated in enclosures 15-TW-C2. Enclosure 15-Th—C2 shows
cells contoured, iﬁdicating two areas of high (relatively) Cu.

Enclosure 15-Th~C3 shows contoured section trends, reflecting regional
geochemistry, with higher Cu values in the west and lesser in the east.
This would seem to reflect the N-S strike, with rocks in the west which

have higher background values than those in the east.



11.

Deviates are shown on enclosure 15-TL-Ck, and anomaly components
are centoured on enclosure 15-Tk-C5. The anomaly components are rather

small, but seem to define some areas.

The residual components in their clusters, with K values, ere plotted

on enclosure 15-TWC6. This indicates an anomalous Cu area in the centre,
central western and northwestern areas on the high K values. The two
highest values occur in areas where the other methods pick out only possibly
anomalous values. It 1s questionable whether the areas of high values are of

use in the case of Cu.

In view of the 211 round low Cu values, it seems likely that none of of

these methods has picked up any significant information.

Comparison of the results for Zn

Methods 1 and 2 (enclosures 15-74-C1C and 15-T4-C1D) give very nearly the
same picture, so it is convenient to teke them together. Both suggest

an area of anomaly in the north-west and centre-west parts of the
surreyed area. The values for Zn are much higher, reaching 103 ppm.
Method 3 outlines the same area, and has & high K value just to the south
of it (enclosure 15-ThC6). It does cut off part of the nortwest section,
however, suggesting that this is due to a regional variation in

background levels.

There are clusters in a number of other areas, but it is unlikely that these

are of economic significance, having values of under S50 ppm in the assays.

Method 3 is illustrated in enclosure 15-T~C2 to 15-Th-C6).

Comparison of the results for Pb

Methods 1 and 2 indicate the same anomaly points. In both it was possible
to define only two classes for Pb. Most of the points occur across the
northern part of the area, with very few in the south {(enclosure 15-Ti-ClE,
15~74-C1F).

Method 3 (enclosures 15-Th-C2 to 15-TW-C6) shows similar high K value
cluster areas to Cu and Zn, with perhaps less from the north-west than
with Cu and Zn. There is no great concentration of points, and the
likelihood of there being Pb minersiization is very slight, with maximum

assay values being 18 ppm.



12.

The enclosure 15-T4-C6 showing clusters and K index values shows i

great similarity with the different metals. The generally higher values of
the western areas, the sectional trend values and their contour diagrams
all suggest that the west of the area in the northern 2/3 is made up of

a different rock type with higher background values.

CONCLUSIONS:

2.

The stream sediment survey undertaken in the Hovin area has
returned generally very low assay values for Cu and Pb, with

a few higher Zn values.

Tabular Frequency and cummulative frequency/probability methods used
in analysing the results pick out one area of interest in the north-

western part of the region.

The method taking regional factors into account suggests that the
north-western area picked out by the first two methods is due to a

regional variation in the background levels.

It is likely that the area of higher values is

a rock type anomaly.

The other areas of interest picked up by the third method are unlikely

to be of interest, as the values of the assays are so low.
A possible showing was not picked out.
The survey suggests no areas of striking nterest.

It is recommended that 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-Th-C1a Cu anomalies, tabular frequency method
15-7T4-C1B - Cu anomalies, cumulative frequency method
15-Th-C1C . Zn anomalies, tabular frequency method
15-T4-C1D + Zn anomalies, cumulative frequency method
15-T4-ClE v Pb anomalies, tabular frequency method,
15-T4-C1F Pb anomalies, cumulative frequency method
15-7h-C2 « Cells, contoured for Cu, Zn, Pb

15-T4-C3 ~ Section trends, contoured for Cu, Zn, Pb
15-T4-Ch « Deviates, Cu, Zn, Pb

15-Th~C5 4 Anomaly components contoured for Cu, Zn, Pb

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