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a)

b)

o)

2)

a)

. Sulfidmalm being responsible for supplying the rest of the

SUMMARY OF PREVIOUS WORK

An old nickel showing near the western shore of Klepptiern
has been investigated by the Evje Nikkelverk. Some trenching
was carried out and 3 diamond drill holes put down. The logs
of these holes have never been traced.

A/8 Sulfidmalm carried out geological mapping in scale

1:15000 and 1:5000 in the area during the years 1967-88.

This mapping showed a zZone of meta-ultrabasic roecks that run

in a NW/SE direction from the shore of Xlepptjern for a dis-
tance of about 600 m north-westwards. In outcrop the zone

at its widest point, just north of Klepptjern, is approximately
150 m wide narrowing rapidly northwards. The nickel showing

is located in this body. (see plan map).

E.M, work (see enclosure) was carried out by A/S Sulfidmalm
in the summer of 67 and winter 67/68., Interesting anomalies
were obtained over the old showing and to the north. Weak
E.M. indications were also obtained in the survey on the lake.

WORK CARRIED OUT

The I.P. survey was carried out using a McPhar Variable
Frequency Unit (Model P 660) with operating frequencies of
0.3 and 5 ops, McPhar supplied the operator, (A.W. Wood),

four man crew., The grid lines were chained by local help
hired by Sulfidmalm, The project was co-ordinated and super-
vised by the writer.

Interpretation of the I.P. plots has been undertaken by

D.B. Sutherland, Chief Geophysicist, Falconbridge Nickal Hines
Ltd., ’

The following profiles were run:

KLEPPTJERN GRID

Line_ Dipoles N{S_sxtension Total_ length
500W 50 m 300N ~ 350 S 650 m
HOOW 50m 300N - 300 S 800 m
300W 50 m : 300N - 300 S 600 m
200W 50 m 350N - 300 8 650 m
200W 25 m 75N - 250 N 176 n
100W S50 m 350N - 300 8 650 m
50W 25 m 280N - 75 8 326 m
0/0 50 m 360N - 800 S 650 m
0/0 25 m 128N - 125 S 260 m
§0 E 25 m 100N - 125 8 225 m
J00E $0 m 380N -~ 300 S 650 m
200E 80 m 300N ~ 300 S 600 m

!0..../ 2



bine Dipole N/S_extension  Total lengih
200 E 28 m 78N - 100 8 176 m
300 E 50 m S$00 N - 300 8 600 m
800 E fi0m 300 N - 300 8 600 m

KLEPPTJERN EAST

0 $0m 300 N - 300 S

100 E §0 n 60 N -~ 300 8 600 n
200 E 80 m 300 N - 300 8 600 m
300 E 0 m 1100N - 300 8 1400m
400 E 0 m 300 N - 300 38 800 =
$00 E ' 50 = 300 N - 300 8 800 =»
600 E §0 m 300 N -~ 300 8 $00 »

Total line distance ...... 12,800m

The magnetometer survey was carried out by L. Nesvoll of
Sulfidmalm, using a MoFhar M700 Fluxgate magnetometer. On
the Klppptiorn id the mag. was run on the same lines as
the I.P. with fil1l in lines so that maximum distance Detween
profiles was $0 m. The same lines as the I.P. survey were
run on Klepptjern East. A total of 11,75 profile~kms wers
measured with approximately 840 readings.

RESULTS

The I.P. anomalies discovered have been divided into 3 classes.
Class 1 anomalies being the strongest and most interesting,
class 3 being the weakest.

In the following tadble the ahonnlica are numbered and their
location and class given,

LIST OF I.P., ANOMALIES KLEPPTJERN GRID

Ne. Line Dipoles N/8 co-ordinates Class
1 500 W 0m 110N - 140 N 3
2 500 W S0 m 1508 - 100 8 1
1008 - JO N .
3 %00 W $0 m 1288 - 78 § 2
758 - SO N -
¢ 300 W $0 m 1008 - 690 8 2

808 - 10N 3

SR T U yak T TR TRPIRS G .



Ne. Lige Dipoles N/S_gso-ordinates Class
¥, 300 W 50 m 100 8 - 60 S 2
608 - 10N 3
6. 200 W $0 m 6 - 808 2
50S - 808 3
5. 200 W 50 m 125 N = 175 N 1
7. 200 W 2 m 130 N - 158 N 1
185 K -~ 176 N 2
s. 100 W §0 m 100 S - 50 8 2
9. 100 W 0 m 60 N ~ 100 X 1
100 X - 160 N 3
10, 100 W 50 m 160 N - 200 N 2
11. 50 W 25 m 3N~ 82 N 1
12, 50 W 28 m 100 N - 128 N 2
125 N - 150 N 1
13. 8/0 50 m 180 8 - 100 8 2
1008 - 50 8 3
508~ 0 i
0 ~ 80 N -3
18; 0/0 25 m 38 8 - 12 N 1
15. 0/0 25 m 35 N - 65N 1
18. 60 E 25 m §08 - 12 N 1
- 12 N - 85N 3
17. 100 E 50 m 80 S - §0 8 3
50 8 - 100 N ?
100 N - 150 N 3
18. 200 E 50 m 268~ 25N 1
19. 200 50 m 5N - N 3

128
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No. Line Dipoles N/8 Co-ordinates Class
20. 200E 28 m 108~ 28N ?
21, 300 B 50 m 10 N - 100 N )
200 N - 150 N 2
150 N - 190 N 3
22, 800 E 50 m 268~ 5N )

LIST OF I,P. ANOMALIES KLEPPTJERN EAST GRID

23. 0/0 $0m 1508 -80S 31
2%, 0/0 50 m ni S~ 108 3 ?
28, 100 B 50 m 100 8 -~ 115 8 3
26. 100 E 50 m 108 - 40 8 . 31
27. 200 £ 0 m o ~ 408 3
28, 300 E 50 m 50 8 - 100 8 3
29, NCE 50 m 6 - 508 )
30, 500 E " §0 m 126 8 - 160 8 3 ?

-The ::gnotie data is presented as an iscanomaly map in scale
111000,

INTERPRETATION

b. B, Sutherland's verbal and written coxnents to the writer
are memontod in this section.

The iuokmmd frequency effects on these grids are somewhat high
and rather widespread. The ultrabasic rocks seam to be charac-
terised by fairly low resistivitiys and the contoured nsl resis-

tivities correlate quits well with the mapped surface expressicn
of the ultrabasic body. . p
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The strongest anomalies on the Klepptjern grid seem to out~
line an irregular mass lying in the viecinity of the base

line between 9 and line 300 E and underlying the westemn

part of the lake. There is some suggestion of a linear
extension of this source from the base ~line on line 0 to

150 K on line 200 W, From the initial §0 m dipoles cove-
rage it appeared that most of the responses came from broad
sources whish eould be caused by a very weak dissemination of
sulphides within the ultrabasic or eaven by the ultradbasie
body itself. The detailing on 2§ m dipoles suggest, however,
that there axist soms definite defined sources with moderate
to high metallic content. The fact that E.M. picked up some
response here also points to the fact that soms of the sources
say have a quite high metalliec eontent.

Brief comments will now e given on the anomalies:

%cnn* 1 Indicates a poseible narrow wesk sourocs with

e8P « Resistivities are fairly high (over 1000) and
surface geology indicates that we are in foliated hibolites
and dioritic gneisses. This anomaly is associated with a
magnetic high 12850 ~ 1500 gamma. '

%;_ Indicates a fairly broad source with stronger
ons on the southern edge. The anomaly area has no
out » Dut iz very near the oontact of the ultrabasic with
dioritic gneisses. Two hundred metres to the north in appro-
ximate strike direction are ocutarops of dioritic gneiss that
contain fairly good impregnation of pyrite and pyrrhotite.
Ths best portion of the anomaly, however, eorrelates with a
magnetia low and this might suggest soma basic rock, as the
basie rock# ' in this area ssem to be characterised by low
magnetic values. On the basis of this and the faot that it
is not closed toithe north, this anomaly should be considered
as fairly important. The weaker part of the anomaly sorre-
lates nznly with fairly high magnetic values.

% This {s similar to anomaly no. 2, but weaker.
") ties are under 1000 in the dest part.

Ancmaly & Again like anomaly no., 3, but much weaker.

%‘_ Similar to 2, 3 and & with a slightly better oon-
centration in a broader sone. Associated with low magnetic

values and near the contact of the ultrabasiec.

Anomalies 2, 3, ¥ and § are classified as the southwest anomaly.
From line 200 W to 8§00 W inelusive, there are weak indieations
of a linear source extending scuthwesterly across the grid.
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The metal factors are Quite small and only slightly adove

the rather broad dackground response that extends south
fron the base line and has a width of 100 m or more. These
anomalies cccur en an area of the grid where there is con-
sideradble culture, such as power lines and telephons cadles
and the strongest anomaly ocsurs near an adbandoned farm
house. Nevertheless, the best anomaly on line 500 W is enly
elightly less definite than the response obtained On 200 N

on the Xjsttevamn d, and this weak zone may warrant further
investigation. s anomaly sone also sesms to correlate with
the contact szone of the ultradasic.

Ne. 8§ This is a definite anomaly cbtained by §0 m
;o ) cative of a shallow narrow souros with I.P,
affects quite similar to thoss obtained over Xjettevamn,

Anomaly no, 7

Obtained by 25 m detailing, It shows soms increass in frequen-
oy effect and a definite shallow metal factor anomaly esntred
near 150 N. The aontouring shews that the souroe is z:obably
no wider than the 25 = dipols interval used in survey g As
this is a shallow, definite anomaly, it may be possible to
establish its cause dy surface axminntien. The anonmaly is
osntered on a definite magnetic low. Surfaoce geology indicates
that the anomaly is to the north of the main ultrabasic body.

Anomaly ne. 8 Indicates a shallow narrow source. Could
{:ﬂ!ﬁ*y have a high metallic eontent. The sourcs is located

the ultrabasic near the ocontact. Might form part of the ¢
southwest anomaly zone mentioned above,

Anomalies No, 9 § 10 These indicate a complex source and

e are pro y two sources at depth. The source is again
near the eontact of the ultrabasic and the class 1 .
from 50 N - 100 N is associated with a magnetic low. This
anoaaly is important.

Anomaly 11 Indicates a moderate source at depth possibly
T a ¥o the strongest portion.

Anomaly 12 Indicates a narrow steeply dipping source with

a moderate metal content and closer to surface than No. 1ll.
Anomaly 12 is eo-incident with a weak E.N. anomaly. Weak E.M.
indications are also present to the west of anomaly 11,
Anomaly No. 11 is centrally placed within the ultrabasic,
vhereas no. 12 is near the northern contact. Both are asso-
ciated with magnetic lows.
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Anomalies 13, 1k, 1§ The §0 m dipoles (anomaly 13) showed
a broad source ﬁ%ﬁ auch stronger valuas at depth just south
of the .base line. Detalling with 25 m dipoles shows a
definite increase in frequency effect and much stronger metal
factor values. One interpretation of the detailed data
would be a strong shallow source near 28 8 (no. 1%) and a
sscond and deeper one near 50 N (no. 15). However, modsl
studies have shown that similar patterns can be obtained from
a single broad, shallow souroej in this case one that oould
extend from about 25 8§ to approx, 30 N. Nevertheless, the
metal factor values are sufficiently strong to indicate a
aodsrate metallic concentration over a source as much as 7§ a
in width, or higher concentrations over smaller widths,bf the
firet interpretation is correct.

Thexe is also the possidility that the sources are much more
complex than shown on the reconnaissance data. For example,
there could be two separate sourdes with the more northerly
bsing part of a northwest trending syster which was detailed
on line 200 W. Detailed work on line $0 W seems to indieate
that the first interpretation, i.e. 2 separate sources, is
the more correct.

Anomaly no, 18 Indicatées a shallow broad source with a moderate
u‘EaII*c content.

Anomaly no. 17 Appears to bs breoad, shallow and weak, but
oould k Important, Lies under lake in mag. low area. There

are alsc weak E.M. indicatiens slightly to the east of this
anomaly.

Anomaly no, 18 Thies is a strong anomaly typical of narrow
source of high metallic contant., It did not, however, TOve

on the 2§ m dipoles. E.M, indications are again present
this area being stromngest about 30 m to the west. ( Por com~
ments on 28 m dipoles, see anomaly 20).

Anomaly 19  Weak effects on the fringe of ancmaly 18,

Anomaly 20 The 50 m data suggest a shallow souros of moderate
n?ﬁﬁc content 50 metres or $0 in width. The shorter dipoles
indicate that there is a depth of more than 10 metres to the
top of its utrm!nt portion. Howaver, thers is no definite
increase in magnitude of the !niuoncy effect or the metal
factor values with the shorter dipoles and the sourcs material
now appears to be a rather broad sone of low and quite uniform
rtnl ¢ content, The anomaly is associated with a magnetic
ow. :
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Anomaly 21 Reflects a dDroad shallow source with its best
portion being from 100 N - 150 N. This portion co-incides
with a high/low mag., gradient and may reflect some minerali-
sation associated with the ultrabasie contact.

Anomaly 22 Very weak effects, but associated with mag. low,

Anomalies 23 - 30 are located on the Klepptjern East grid.
gene ere is a weak indication of a narrow, near wverti-
cal souros that trends fpavallel to the base line from line
0 to line %00 E. Nearly all of the metal factor responses are
due to decreased resistivity, and there is little indication
of any positive frequency effect. With the present infermation
this is regarded as a possible anomaly zone of low priority.
There is little ocuterop in this grid and those rocks encoun~
tered are mainly amphibolites and dioritic gneisses. However,
soms small patches of ultrabasic, low magnetic anomalies and
low resistivities suggest that the Klepptiern ultradasiec
body may »un through the grid,

Anomalies 23, 24, 25, 28 VYery weak effeots.

Anomaly 27 Could possidly indicate a narrow sourcs that
m with depth. The resistivities are, however,
very high,

Anomaly 28 This shows a good pattern, but is a most diffi-
cuit anomaly te interpret. It is almost an F.E, low, the
anomaly being mainly dus to very low resistivities.

Ancmaly no. 2% Indicates a weak, narrow, shallow sourcs.
Anomaly 30 This dé:very weak and at some depth.

In general 3 main anomaly zones sesm to present themsselves:

A) The southwest anomaly sone which includes 2, J, %, § and
possibly § and part of 13.

B) The northwest ancmaly sons which runs from 150 N on line
200 W to near the base line on line 0/0 and merging with
* anomaly zone.

C) The lake sone which runs roughly E/W across the lake,

The anomalies in zone A and B are fairly near the ultrabasie
oontaots,

It is possidble that both zone A and B merge into zone C and
the snomaly pattern around line 0/0 is complex.
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The Xlepptiern East czone is alrsady menticned.

The correlation of mag. data with geology seems to indicate
the ultrabasic to be associated with magnetic negative and
low positive values, and the suboutcrop of the ultradasic
ean be traced fairly well using the magnetic data. The
contoured nsl resistivities show a similar pattermn to
that of the magnetiec data, and again the low resistivities
seem to outline the ultrabasic rocks.

RECOMMENDATIONS

All & anomaly sones ( the 3 on Xlepptiern grid and the
Klepptiern East sone) seenm to bs associated with ultrabasie
rocks. Nickeliferous sulphides are known to be associated
with the ultrabasics. E.M. anomalies are aleo in part asso~
ciated with the I.P. snomalies. Bearing this in d it is
recommended that a drilling program be set up such as to drill

-all these anomaly sones, eoncentrating on the strongest ano-

nalies in the zones.

We hope to carry out this drilling during calendar 1972, or,
budget permitting, in late 1971.
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