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INTRODUCTION,

The Klepptiern area is centered around the small lake of
Klepptiern in Iveland community S. Norway. The area lies
approx. 1 km North east of Lake Kjettevann. Nickeliferous
sulphides associated with ultradbasic rokke occur in the
area, and an I.P. survey. carried out in 1871 indicated
several promising anomalies that occurred in alsociation
with known ultrabasic rocks. ,

Drilling of certain of these anbmaiios was recommended
and the work was commenced in the autumn of 1971. :

GEOLOGY.

The ultrabasic at Xlepptjern lies surrounded by various
types of gneissic and amphibolitic rocks that aresall
probably metamorphosed remnants of an older basic complex
into which the ultrabasic roek has been 1ntrudod.

From surface observations it would seem that tho ultra-
basic occupies the core of a pastly overturned southsasterly
plunging syndine. On the small peninsula that occupies the
northwesterly shore of Klepptjern gneisses overlying the
ultrabasic can be seen to be folded synclinally with a
south esasterly plunge.

A fairly fresh surface sample of the ultrabasic rock has
been examined in polished thin section and the following
minerals were observed:

Mineral. Est. 8 by vol.
0livine 20
Orthopyroxene | : 18
Amphibole : - 22
Serpentine 22
Chlorite ' : 3
Biotite . Tr.
Carbonate Tr.
S8pinel <1
Pyrrhotite 3
Violarite~Pentlandite 1.
Pyrite-Marcasite 1l
Magnetite 9
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The rock showed textures that are typical of an altered
peridotite. Olivine grains are par¥tly pseudomorphed by $
serpentine. Orthopyroxene and colourless amphibole ;
(after clinopyroxene) occur in coarse irregular plates
and secondary magnetite occurs with serpentine in streaky
development. Scattered irregular patches of sulphides
consist mainly of pyrrhotite endlosing areas of heavily
violaritized pentlandite and partly digested pyrite.
Other areas of iron sulphides consist of secondary
marcasite probably formed under supergene conditions
from pyrrhotite.

WORK CARRIED OUT.

The main drilling contract was carried out by the Oslo
Company A/S Brunnboring. They drilléd 7 holes to a
combined length of 549.17 n. _

Sulfidmalm also drilled one hole on the property using
a hired WINKIE machine. The hole was drilled tb a depth
of 30.5 m. The following table gives the location, dip
and length of the holes. The position of the holes are
gshown in map no. 07.50.72,. ' ‘

Hole no. co-ordinates dip length drillers
1-71 500W/160S 485N 67.95 m Grunnboring
2-1 200W/125N w§°N $0.65 m "
3-71 0/48S, 4soN | 74.85 m "
deepened Feb.| 72 t&” 127.40 m
0/22N | #w°N | s0.00 m .
SOE/41S | 559N 59.27 m "
6-72 50W/25N | 70% | ss.50 m o
1272 s 220E/HON 46°/238 [105.40 m "
W1-72 2W/200 VERTICAL| 30.5 =m Sulfidwmalm
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All analyses have besn carried*out at the Falconbridge
Nikkelverk laboratéries in Kristiansand.

RESULTS.

All drill log data for the holes, together with drill
sections ave enclosed as appendixes to this report.

This section will include comments on the nature of the
I.P. ancmalies drilled, brief notes on the rock types and
mineraligation encountered in each hole, cause of anomaly
and general remarks on the geology, structure and mine-
ralization of the area as a whole.

Hole 1-7) was put down to investigate an anomaly that

Lloated a fairly broad source with stronger indications
on the southern edge. The anomaly area has no outcrop,
.but is near to the contact of the ultrabasic with gneissic
- vrocks. The best portion of the anomaly correlates with a
magnetic Zow which in this area is generally indicative of
basic rock. On the basis of this and the fact that the
“anomaly was:not closed to the north it was considered an
essential drill harget.

The hole was drilled entirely in biotite gneiss rocke with
varying amount of clioritic and quartz rich portions.
Between 20 m and 40 m a zone of pyrite mineralization was
intersected with 2 -~ §% volume pyrite. This zone was considered
:g have caused the 1.P, anomaly and the hole was stopped at

95 n,

Hole 2-71.

This hole was collared at the sguthern end of a fairly
sthing 1.P. anomaly which seemed to indicate a shallow
narrow source., Again this hole was drilled entirely in
amphibolite gneissic rocks and between 25 and 40 m contained
0-2% of pyrite togetherwwith 0-8% magnetite. This zone '
was oonsidered to have caused the I.P., anomaly and the hole
was stopped at 50.85 m.

Hole 3-71.
This hole was put down to investigate the southern part of

a complex I.P. anomaly that gave difficulty in winterpret-
ation. The line was detailed with close dipols seperation
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and this seemed to indicate two definate concentrations of
metallic content, the stronger being fairly shaliow and to

this sourcs.

the south of the bll. line, hole 3 was put doun to investigate

At approximately 15 m this hole passed out.of anphiboli%o-
into ultrabasic which between 15 and 30 was ninevalizod
egpecially near the amphibolite contact, where coarse -
clumps and vuino of xz:rhemite with minor chalcopyritc- “
dominate. The sulph content is very irregular varying -
from sassive to minor spechs over the zone. The best assay

mater 17-18 m runs 1,00% Ni and-358 ‘Cu, but other canplooﬁvx;-

were much lowcr running around.2% Ni,

The rest of the hole 1ntgrocctcd doninantly ultrubasic with '

bands of amphibolite.

Hole ¥-71 was collared on the northern part of the complex
anomaly mentionaed above. Here the I.P. results indicate a
greater depth 40 source, but the hole pulled sulphides in
ultrabasics from surface down to 40 m. The sulphides content
‘'was erratic again with the best indications averaging around
0.3% Ni being from 0-20 m, The hole was stopped at §0.00
aftcr technical complicationl. _ \

Hole § was put down on an I P. anomaly 1ntorprnt§d as
cating a shallow broad source with modorat. metallic
oont.nt .

The hole drilled 0-24% m qtz rich lmphibolit., 24-29 . m
mineralized ultrabasic running approx. 0.28% Ni over 5 m,
29-39'm amphibolite and 39-59.27 m unnincrclilcd ultrabasic.

The nincrnlized zone is regarded as causing the anomaly.

Hole € was put down to 1nv¢ltigati”a supposed westerly
pilunge of the mineralization pickcd up in hole 4. I.P. data
seemed to indicate this. '

The hole pullnd mainly ultrlbllic rock before passing into -
a contact zone of biotite gneiss/aiphibolite at. 4pprox.- 70 m,

Sporadic aulphidna were present between 4 to 8 m and 40-69 m,
but very erratic as dsolated grains and small veing. Best
intersections were between % and 8 m and 62-63 m where the

Ni content runs around 0.188. Minor pyrite was present in the
contact zcne. The anomaly is caused by sulphide and magnetite

acounnlation 1n tho ultrubasic, biotito gneiss contaot zone.
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Hole 7-72 was put down to investigate an I.P, anomaly
under the lake. Because of very poor ice conditions the
drill had to be set up on a small island., &n 50 m dipoles
the I.P. anomaly was strong and typical of a narrow source

of high metallic content. However on 25 m dipoles there was

no definate increase in magnitude of the frequency effeck

or the mstal factor values and the scurce material seemed

to be zossibly a rather broad sone of low and fairly uniform
. ¢ content. Drilling substentiated the latter. The
hole pulled 0«13 m amphibolite and 13 m - 105.40 ultrabasic,
that ‘contained very minor sulphide content (pyrrhotite ,
doninnntly) with minor zones running between 0.1-0.2% Ni.

Hole W 1

Was put down on the complex anomaly on line0, on a small
open cut that had been worked in the past. The hole was
drilled vertically down to 30.8 m in ultrabasic all the way
and intersected mineralization (dominantly pyrrhotite) frem
surface down to 16 m, the sulphide content was fairly
uniforn over the entire zone averaging approx.‘Z% Ni.

The dominant sulphide in the ultrabasic is pyrrhotite, which

is usually seen to occur as even med. gr. disseminations, but
issalso present as small veins, and large uneven blebs.
Pyrite is very minor and chalcopyrite is also usually a
ninor constituent, but this varies and in some sections
chalcopyrite outweighs pyrrhotits., Polished thin sections
show the nickel sulphides to be violarite/pentlandite. In
the section in question scattered irregular patches of
sulphides were seen to consist mainly of pyrrhotite enclosing
arc;a of heavily violaritized pentlandite and partly digeatod
_pyrite.

../8



Ve
DA

s

The assay results from the’ drilling program are ahoun in

the following table.

Co

Fe

Hole no.  Length  Ni cw s
3/71 - 156.5-16.00 0.28 0.020°  0.13  12.8 LTS R
ign . 16-17 0,38 0,028 0.26  15.1 4.8
¥ 17-18 100 0,050 0.36 24,8 13w o
- 1e-13 0.2 0.006 0.1 116 - 8.0
19-20 0.15  0.011 o, 07 - 9.4 1.8
'20-21 0.27 0,02 . 0.13 12,8 2.8
21-22 0,24 0,021 0,11 12.8 2.9
22-23 0.13  0.01% ' 0.08% 11,2 .94
23-24% 0,21  0.016  0.077 1l.% 1.7
24-35 0.08 0,010 0.035 9.0 0.47
25-26 0.03  0.010 0.03% §.,0 0.60
26-27 0.16  0.009 0,043 8.6 0.60
27-28 0.07  0.008 0,024 .9 0.33
28-29 0.17 = 0,011 0,058 9.8 1.4
29-30 0.14  0.009  0.059 9.1 0.78
30-31 0.18  0.011 . 0.073 8.3 0.92
© 31-32 0.12 0,008 0.048 7.8 0.44
$2-33 0.090 06.0068  0.03% 8.3  0.44
33-3y 0.12  0.006 0.048 7.% 0.39
=35 0.086 0,006  0.029 8.6 0.37
35-36  0.054 0.005 0.030 7.5 0.19
36-37 ¢.11  0.006  0.038 8.1 0.68
37-38 0.083  0.008 0.026 8.3 0.37
38-39 0,081 0.005 0.023 8.0  0.26 °
40-41 0.061 0,005 0.018 8,1 0.18
42-43 0.048 0,008  0.015 8.0 0.24
(YWY 0.048 0,008  0.01% 8,1 0.13

From 15.5 ~ 24 m a length of 8.5 m the average Ni lnd Cu
assays ykn. 0.32 Ni and 0,15 Cu.

..,7

S emmtn ae e o e et e’



Hole no. length Ni Co Cu Fe 8
4/71 1.6-2m  0.39 0.020 0.44 8.2 2.3
293 0.35 0.019 0.23 8.3 2,2
3l 0.31 0.015 0.08 12.9 1.1
45 0.26 0.0l 0.08 11.0 1.1
5-6 0.21  0.011 0.08 11.2 0.75
8=7 0.29 0.019 0.09 11.8 1.4
7-8 0.38  0.019 0.1lu 10.% 1.9
8~9 0.27 0.01% 0,10 7.3 1.4
9-10  0.33 0.01% 0.11 8.1 = 1.7
10-11  0.33 0,015 0.11 7.5 1.8
11-12  6.22 0,013 0,08 8.3 1.1
12-13 O.4% 0,024 . 0.17 8.8 2.2
13-14  ©0.35 0,019 0.11 9.0 1.0
14-15 0.31. 0.015 0.09% 9,3 1.4
15-16 0,29 0.016 0.075 11,3 0.94
16-17 0.16 0.01% 0,038 8.9 0.41
17-18 6.20 0.01% 0.070 7.2 1.6
18-19 0.28 0.019 0.13 8.0 1.2
19-20 0.39 0.02% 0.15 7.8 1.9
20-21 0.29 0.019 0.088 7.6 1.4
21-22 0.14 0.012 0,031 8.8 0.6
22-23 0.13 0.012 0.024 9.8 0.3
23-24 0,29 0.021 0.060 10.5 0.6
2425 0.25 0.01%9 0.051 10.5 0.9
25-26  0.18 0,012 0,040 8.4 0.8
26-27  0.30 0.019 0,090 9.7 1.0
27~28 0.28  .0.018 0.069 11.2 1.0
28-29 0.22 0.015 0.080 9.7 0.7
29-30  0.15  0.021 0.089 8.9 1.2
30-31 0.08 0.009 0,08$ 7.2 0.51
31-32 0.03 0.008 0,038 6.8 0.48
32-33 0.03 0.006 0,029 7.0 0.48
33-34 0.0  0.007 0.02% 8,2 0.36
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Hole no. length Ni CoA Cu Fe ]

4/71 34-35  0.06% 0.009 0.030 6.0 0.31
85-36  0.02  0.00% 0.014 2.6 0.18
36-37  0.1%  0.010 0.078 7,8 1.9
$7-38  0.24  0.013 0.16 8.3 1.8
38-39  0.47  0.025 0.25  10.0 3.2

so-uo' 0.28 0.016 0.14 8.5 1.6

From 1.6 m -~ 30 m a longth of 28 u = the core avomu. O.ﬂ
Ni and 0.09% Cu.

. From 36-4%0 m a 1ongth of 4 m the cm anugu 0. 2“ Ni.
0. 158 Cu.

Hole no. length Ni -, Co  Cu Fe s

CW/172  0-1°  ©0.32 0,017  0.13 13.8 1.5
1-2 0.24  0.014% 0,10 18.1 0.9

2-3 . 0.32° 0,016 0.12 13.8 . 1.4

3-4  0.18 0.013 0.07 11.7 0.7

y-5 0.24  0.015 0.09 11.7 1.0

§-6  0.21 0,014 0,12 11,7 0.8

6-7 .17  0.01% 0.06  11.6 0.5

7-8 6.18  0.01% 0.06 11.8 0.7

8-9  0.25 0,015 0,12 11.7 0.8

9-10 0,22 0,015 0,09  11.8 0.7

10-11 0,26  0.015 0,09 11.9 1.0

11-12 0,19  0.01% 0,06 11.3 0.7

©12-13 0,15  0.01% 0,08 11.1 0.3

13-1%  0.16  0.01% “0.0u 10.0  C.4

1415 0,20  0,01% 0.05 11.2 0.4

16-16 ¢.20 0.015 0.05 11.7 0.4

From 0~16 m a length of 18 m the core from this hole uns an
average of 0 22% Ni and 0.08% Cu. _
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Hols no. length Ni Co Cu Fe s

5771 24-25 0.31 0.013 0.12 9.1 1.4
25-26 0.32 0.015 0.12 9.9 1.3
26-27 0.27 0.014 0.10 11.1 1.0
27-28 0.28 0.011 0.1§ 9.3 1.3
28-29  0.24 0.011 0.09 9.8 1.2
K0-81 0,07 0.006 0.05 8.2 0.30
B1-42 0.06 0.006 0.04 8.1 0.38
42-43  0.12 0.008 0.05 8.0 0.ub
W3=4%  0.07 0,008 0.09 8.9 0.30°
W4-45 0.06 0.006 0.02 8.1 0.22
46-46 0.05 0.006 0.02 8.9 0.22
48-47 0.04 0.006 0,01 8.1 0.30
47-%8.  0.05 0.006 0.02 8.0 0.22
48-49 0.03 0.005 0.02 8.3 0.22
49-50 0,06 0,006 0,02 9.5 0.20
50-51 0.06 0.005 0.02 8.0 0.22
51-52 0.05 0.005 0.01 7.5 0.18
52-53 0.05 0.006 0.01 9.4 0.18
53-54 0.09 0.006 0.03 8.7 0.30
5455 0.06 0.006 0.02 8.0 0.22
55-56 0.06 0.006 0,02 7.7 0.22
86~57 0.04 0.005 0,01 7.8 0.18
57-58 0.04 0.006 0.01 9.1 0.18
§8-59 0.03 0.004 0.01 7.8 018
59-80 0.04 0.005 ©.01 7.9 0.10

The 5 meters from 24 m - 29 m run an average of 0.28% Ni

and .11% Cu.
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Hole no. Length Ni Co Cu {1 8
6/72 8~y 0.08 0.006 0,018 9.2 - 0,13
Y=5 0.1%  0.007 ©0.060 9.3 0.45
5-8 0.15  0.006 0,089 8,7 0.54
6-7 0.23  0.010 0,075 10.0 0.60
7-8 0.17 0.01  0.083 0.7 0.54
8-9 .05 0.006 0.093 9.8 0.24
#-20  0.07  0.004 0,023 9.2 0,30
40-41 ' 0.0 0,006 0,028 9.4 - 0,45
41-42 0.0 0,008 0.026 9.0 0.48;
42-43 0,08  0.003 0.010 8.3 0.20
43-44 0.0 0,005 0.01% 9.0 0.57
Y4~45 0,08  0.004 0.017 9.% 1.1
45-46 0,07 0.008 0.080 8.7 0.54
46-47  0.03  0.004 0,015 8.1 0.30
47-48  0.04 0,005 0,016 8.4  0.45
48-49  0.07 0.008 0.018 8.4 0.60
49-50  0.06  0.006 0,021  G.6 0.45
60-61  0.04  0.010 0.044 10.1 0.60 -
61-62 . 0.05 0,015 0.075 11,5 1.9
82-83 0.1% 0.016 0.072 13.1 2.2
68-64  0.11  0.010 0.043 11,0 0.7
84-65  0.07  0.012 0.050 12.% 2.2
65-66 0.04 0,016 0.075 11.5 1.5
88~67 . 0.06 - 0.01% 0,065 12.% . 2.2
867-68  0.09 0,021 0.051 1.8 2.8
68-68 0.0  0.006 0.085 10.3 0.88 -
69-70  0.03 - 0,005 0.042 10.0 0,45
70-71  0.03  0.010 0.028 9.7 1.0
71-72  0.12  0.046 0.28  16.6 5.3
72-73 0.08  0.017 0.19 12.8 3.4
7374  0.06  0.009 0.047 11.5 1.4
74=75 0,05  0.010 0.076 10.6 1.2
76-76 0.0  0.009 0.081 10.0 1.9
76-7734#20,02  0.005 0.063 7.4 1.1
77-78  0.01  0.001 0.04%% 8.0 1.1
78-79  0.006 0.003 0.020 8.0 0.80

78-80  0.01. 0.004 0,029 9.9 0.80
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Hole no. length Ni Co Cu Fe S
93-94 93-94 0.096 0.010 0.023 8.9 0.57
77172 g4~95 0.13 0.011 0.028 9.1 0.70
95-96 0.085 0.008 0.025 8.3 0.57
98-97 0.071 0.008 0.02h 8.5 0.35
97-98 0.053 0.006 ©0.031 7.8 0.23
98-99 0.041 0.005 0.008 7.1 . 0.23
99-300 0.056 ©0.006 0.009 - 8.5 0.36
DISCUSSION.

Drilling has established the validity of the I.P. method in

this area. All anomalies drilled intersected sulphides and/or

magnetite and all I.P, anomalies can be explaincd by the
~mineralizations intersected.

The meta peridotite has bcen fairly well defined by surface
mapping. Geophysics indicated possible extensions of the
ultrabasic, but these were not substantiated by drilling of
holes 1 and 2, as these indicated pyrite zones in the
enclosing amphibolites and gneisses.

The mineralization in the ultrabasic after the best I.P.
anomalies have been drilled seems to consist of a very weak
distribution ©f sulphidea that in places is concentrated
into interesting amounts.

The best concentrations are seen in holes 3, 4, 5§ and W 1,
all of which are in the area around the old showing and
where the best iooking I.P. anomalies were obtained.

In hole 3 the sulphides are concentrated in the contact
zone with overlying amphibolites and they are in places
nassive, but irregularly distriduted and the best 8.5 m run
0.32 Ni and 0.15 Cu whereas the best meter in this zone
whioch contained much massive and heavily disseminated
sulphides runs 1,008 Ni and 0,35% Cu.

Holes 4 and W 1 which are located towards the northern
flank of the ultrabasic show a fairly even concentration of
med., gr. evenly distributed sulphides from su¥fface down

to 186-30 m. Hole 4 gives a 28.4% m intersection running
0.3% Ni and 0.09% Cu, whereas hole W 1 gives a 16 m inter-
section running 0.22% Ni and 0.08% Cu.
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From the I.P. data it was thought that the zone intersected
in hole 4 plunged towards the west and hole 6 wassset up

50 m to the west to test this possibility. This hole
however intersected only very sporadic sulphide minerali-
sation in the ultrabasic, together with pyrite concontration
in the enclosing rocks in the contact zone.

From this evidence there does not seem to be any substantial
westerly continuation of the uinornlization 1ntorsoctod in &,

Hole 7 intersected: very sporadic and weak sulphide disse-~
mination in isolated grains over a wids core length oxplain-
4ing the I.P. anonaly obtained.

It would thus seem that all lntdvcoting'mincrllixation is
concentrated in tho area of 11n- 6/0.

Hole 5, which was thought might intersect the casterly
"oontinuation of the zone in hole 3 picked up a § m sulphide
gone running 0.28% Ni and .11% Cu and it would seem reason-
able to assume that there is similar sulphide concontratien
along other parts of the contact.

The sulphur content in the assays is fairly Bigh for cudh
low nickel values and it is doubtful that one will get
sconomic concentmate from this mineralizaiton, on the other-
hand the mineralization around line 0/0 would be sasy to

open pit.

Dus t0 the apparent limited extent of the mineralization,
the low nickel content and to the poor nature of the ore
no further work is recommsnded at the present.
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DIAMOND DRILL RECORD

..ocmom_.."’_?o_"".’}?.‘ls. e annmé..:._l‘l_:.- ow: __45_ noukwNe: ) ___ . sHeer yo:_.l:-.

Logeo By;,_NiXon svanteo,_ 28.9:71 __ peoperty_ Kleppt Jeen__ .o ___~
CASING:. . _ oo e e m - mwsueo: Y 10:71  __ TIveland . _ __ _____
CORE snzs:_h_:’:,-?_“ﬂn_ —e e e TESTS (CORRECTED). . _ . — _ _ _ ——— - ——- —_——— e ———
FROM TO . 7 oncmnno_c_t_
0 0.20 Qverburden soil.
0.20 20 m| Biotite gneiss in part more amphibolitic, well foliated

and fairly rich in feldspar. Diortic gneiss between

5 and 10 m. Between 10-15 m the rock has a well

developed banded character. From 16 m this is less ‘
obvious and the rock is more dioritic in nature.

17.00 - 20.00. 2-5% pyrite mineralization as

dissemination. Vepy minor chalcopyrite.

200 m 30 m| From 20-30 m fhe rock is eésentially a biotite rich
feldspar gneiss with irregular pyrite mineralization.

Well foliated - some quartz pregent. 20-21. up to 5%

pyrite as small grains and stringers, but from 21-26
odd specks and from 26-30 still irregular pyrite
mineralization, but up to 5% in Places.

30 m| 40 m Biotite gneiss - irregular pyrite mineralization from
specks to 5% with very minor chalcopyrite. Magnetite is

also present with the gsulphides and mav be up to 2%

by volume.

The rock is in part banded, but is essentially a biotite
feldspar rich gneiss. Well foliated.

40 m| 50 m | Minor sulphides from 40 - 41 m. Between 41 and 50 m
' 1-2% magnetite as small graing. The rock is slightly
more massive than the previous 40 m, but is still
classified as biotite gneiss,

50 m|67.85 Still fairly massive biotite gneiss and in parts more
) . amphibolitic. From 50 - 62 magnetite is present,
between 2-5%. No su;phides.

67.95| End of hole.




Locarion:_ SO0W/160S
Loaseo sy._Nixon _

A/S SULFIDMALM

DIAMOND DRILL RECORD

- e g W

IIARIN;i..:_N__.;. o __45 _ nmoLx Ne: . L _ _. _.SHEET No: 22>,

28.9.71" _"_ eroesrry_ _ Klepptiern . . __ ___

4.10.71 - Iveland .

TESTS (CORRECTEDY o o o ot e o o e e o

FROM

70

OESCRIPTION

Core angles,

3-50. 70‘

6.20. 58

9.50. 60

14.50. 62

18.50. 75

22.60. 55

25.50, 65

29.40. 68

30.50. 60

33.20. 56

39.50. 72

42.00. 70

45.20. 70

51.20. 72

59,50, 75




A/S SULFIDMALM

DIAMOND DRILL RECORD

LOCATION: .. 200W/125N seaning__N__ o .“f’..-.. MOLENei_, 2 ___ ..sHEETNo:_d__.
LOGGED BY: _@139,1}__,__ m —w STARTEO:. ']%" -1%-?7% prorenty _ _ Klepptiepn . ..
CASING:. - ey oo = — — PINISHED: .....1.. e o Iveland . _ _ __ _——
CORE size:_ 32 MM _ _ _ . TESTS (CORRECTEDY. oo o e e Nowway  _ _ o

FROM TOo D‘.Cﬂlnloi
0.00 | 0.20 Overburden.

0.20 | 0.30 Medium grained foliated amphibolite.
0.30_ [10.00 The amphibolite passes into a feldspar, quartz rich

banded gneiss - the dark bands being composed of
A amphibole & boitite. From 0.30 - 1.00 m and between
3 and 4 metres, almost pure feldspar quartz. 2=3 m up

to 5% magnetite as specks. 3-9 m from specks to 2%
magnetite.

10.00 20.00 Still essentially the same biofite banded gneiss.
Between 18 and 18.50 m more amphibolitic as is the

case between 19 and 19.60. Between 18 and 20 m minoyr
specks of pyrite are visible.

19.80 {30.00 Dominantly amphibolite which is fairly biotite rich

A and less well foliated than the biotite banded gneiss.
Specké of pyrite are presenf at 28.10 and between
29,50 and 29.70.

Between 26. 70 and 29.00 the amphibolite is very basic

and amphlbollte rich - almost hornblendite, At 23.50
pyrite coatings on joint planes.

30 4o Dominantly aﬁphibolite which contains from spechs to
2% of pyrite as irregular dissemination. Magnetite is
also present in parts up to 5%.

u0 43,00 The amphibolite continues down to 43 m and then passes
43.00| 50.65 over into a banded gneiss which continues to the end of
the hole at 50 65.

. : Between 41 and 41.50 are odd specks of sulphides.
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DIAMOND DRILL RECORD

ocation:_ 200W/128N  peaminal _N_ _ ow: 45 __ noLxwe: 2 _ ~= - SHEET No: 22
woceso wy:_Nixon ___ __ sTanteo:. _11.10,7]1 _ erorerTy_ | Klepptieon « e —
CASNG - - —— . __ - — mNisweo:_ 15:.10.71 Igﬁ%g_;g e e — -
CORE $izE: 32 _r e me = TESTS (CORRECTED: o _ _ o -—— e - - -—— e e = ——
FROM Yo ollcllM'ION_
Core Angles.
1.50. 78
5.50. 90
8.50. 80
11.80. 78,
15.80. 7§
18.50. 76
20.50. 78
25.50., 75
29.80. 62
33.50. 82
36,20, 85
39.50. 83
43.50. 69
u6,20. 74
u9.80. 70
‘
e
' l




A/S SULFIDMALM

DIAMOND DRILL RECORD

N~ 159 3 sHEET Noi_ 1o
BEARING_ Y _ _ OIP: 12 _ HOLENo:__ 2 ___ .. _
sTARTED: 12.11. TILmzﬂrnonnrv .. Xlepptijern ____ ___

FROM

DESCRIPTION

0

Overburden,

0.50|15.74

_Amphibolite varving from fairlv massi issi

Containing in part much introduced quartz and feldspar,

especially between 5 and 8 m.

Between 1 and 9‘m a _good deal of mggngﬁixg is present:-

in some places it can be se o) -

The magnetite is most dominant in the quz/feldspap rich

parts.

Some of the more massive portlons are very meta-gabbroic

1n nature and seem to contain small pyroxene remnants.

One or two accessory sulphide grains are noted.

15. 74

41.88

Ultrabasic. In the early meters is hornblende rich.

Down to 20 m mit is very well mineralized. Pyrrhotite

belngfdomlnant, chalcopyrite approx. 10% of the

hides. No Dyrlte was noted.

16.74 = 17 m 20% sulphides.

17 -18 m 40% Isulphides.

18 - 18.80 10-20% sulphides.

18.80 - 19.15 small feldspar dvke.

19.15 -~ 20 2=5% sulphides here, guite a lot of

pyrite as fracture fillings. Small sections of

amphibolite rock seem to be caught up in the ultrabasic

and these are eguallx well mineralized as the ultrabasic.

20.00 - 20.50. 2-5% sulphides as small isolated

dlssemlnated blebs. po. 70% cp. 30%, no pyrite.

The ultrabasic here is very amphibole rich.

From 20.50 - 21.00. The sulphide content increases -

coarser lumps and velnlets ranglng from 5-20% sulphides.

80% po. 20% cp.




A/S SULFIDMALM

" DIAMOND DRILL RECORD

Locarion:., . 97488 . searming_ N___ olp -5 _ moLENe: L __ . smMEET yo:Z-:--
Loaszo ey Nixon __ _ _ _  sramreo:121L71/17272. enopeaTY_ . _ _.llee}i.Pt%e@- ——— ———

CASING:, _,,9;§.0_ n . rinisneo: I 2117 1/222.72. e A e

corRgsizE:, 32 MM FESTSICORRECTEDY oo o o o oo o o e e e e e e e e e e
FROM T0 - ﬂllcm"“’”i_

From 21 m the ultrabasic seems to be getting fresher.

From 21.00-21. 40 up té 15% sulphides, coarse, again

po. is dominant. A ring of magnetite is present on the

outside of +the sulphide grains,

21.40 - 22.00. 9-5% sulphides. Between 22.00 and 22.90
the sulphide content drops markedly and is irregular

ranging from spechs to 2%. Magnetite is also more

abundant as large clumps up to 1 cm across. The

ultrabasic is fresher and large brown hyperthenes can

be seen.

From 22.90 - 23,40 the sulphide content increases again

with up to 20% sulphides as 1arge grains and veinlets

again with a rim of magnetite.

Between 24 and 27 m sulphides are irregularly present

as small disseminated grains which in a few places

approach 2-5% over 10-20 cms, where this occurs the

gulphides are associated with _greener more altered parts

of the ultrabasie. At 27.00 there is a sheared zone with

associated qtz. " The rock is quite altered and over a

distance of 10 ecms on each 51de has po. associated:-

up to 5%.

At 28.65 there is a strong shear zone, and between

27.00 and this the rock becomes gradually more altered.

Between 28.00 and 28.50 there is quite a large amount

of pyrite as small fracture fillings which are more or

less parallel to the shear.

There is much development of phlogopite here. Magnetite

is also present.

Between 29 and 30 m getting better sulphide development

with up to 5% po cp. Pyrite is present all through the

ultrabasic as coatlngs on carbonate and talc lined joint

and fracture planes. 30 - 30.25. coarse sulphide

blebs po. cp.




CORK &

.LOCATION:_ _0_/.5 ES., e e aunmo.. _Ii... olP: ....ll§.. HOLE Noi., . j’ === .. SHEET No:_..}.-

LOGGED BY:

32 mm

|z‘!*_____._9_ —

A/S SULFIDMALM

DIAMOND DRILL RECORD

sTanTro: 12117 L/172.72rnorenry _ . _ KleDDt] (]i_em o
misneo: 191171022272, Ivelan

Tl.T'ICOlRICTID):..__ —————— A GEF GEF SN aNp aup An) ‘Em oub s SEr ane ale A S

FROM

TO

ﬂllCllP‘l‘lON

Between 30 and 40 m the ultrabasic is very uniform and

seems to be amphlbole rlch Some magnetite grains and

isolated odd sulphldes pyrite on joint surfaces.

| 142,28

_White feldspa;;dyke with a little mica contacts are

altered and a little amphibole rich.

42,28

43.00

Medium grained fairly massive amphibolite.

43,00

43.26

Teldspar vein,

43.26

47.62

Amphibolite fairly massive, med gr. with some magnetite.

At 44.35 a 1 om band of sulphides po. cp. Dv,

The amphibolite also‘contains irregular patches, of

ultrabaszc materlal which is converted entirely to

hornblende or flbrous amphlbole.

47.62

52.25

Ultrabasic consisting almost entirely of amphibole

material.

52.25

54,22

Uneven contact with ampﬁibolite which again is medium

grained and fairly massive. (Looks 11ke ultrabasic 1s

intrusive into the amphibolite).

52.90 - 53,75. Qtz feldsper blotlte rock which has a

nice folig;iog'[[ to the contacts.

58,40

Into ultrabesic ageiﬁ, first couple of meters are

extremely altered, hb rich with mica development and

some f ar inclusions. !

58.40

61.80

Come over into amphibolite again, first few cms are

- coarse gralned and feldspar rich, after this goes over

into a more even gralned fairly masgive amphibolite.




/S SULFIDMALM

DIAMOND DRIiLL RECORD

Locarion: . 0/488 unméJ_N..,._ ow: U5 __ noLenei . _. 3. - BHEET No: T
Locexo ey:, _Nixon _ graprepd2117 l—ll_@;? 2, emorEryy . . Klepptiern oo
cawmor_ .o Q50N __ _ swieweol81L70/2227% L _Jveland __ . ___.
CORE llzt:_,____.n_m_l.____ T‘l'l'S(CORRICTID':.-_ _______ - w E E ah G SN G A b emb e e e
FR_OH o . oncinnnon_
61.80| 65.50 Frécfhred'éontéct zone with ultrabasic. Again
tremolite actinolite rich, only minor sulphide spechs.
From 60 - 60.50 extremely fractured zone. '
65.50/ 66.68 Amphibolite.
66.68] 70.00 Ultrabasic, good mica development. Cut in two places by

small gtz/feldspar rich dykes. Which tend to shear the

ultrabasic.

68.90 ~ 69.10 qtz/feldspar dyke.

70.00[ 72.96

Amphibolite.

72+ 46[110.60 Ultrabasic, fairly fresh.
L10,60/120.60 Amphibolite/hb. gneiss varying from massive to well
foliated and gtz content varying congiderably.
_110.50 - 50° 1ittle sheared.
114,20 - 114.40 Qtz vein.
120.60/127.40 Contact 60° with green hornblendite contains no sulphides.
127. 40 End of hole.
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A/S SULFIDMALM

DIAMOND DRILL RECORD

. 0
LOCATION: @ 2882 ot ol e uanma_ N__. oP: .:.ll§.. HOLE No: LU L . sHEET No:_.l...

CABING:. . _ 1- 50 m_

mmm

e we STARTEO:IL19:11.71 _ _ roPerTY_ . ~KlepptierDe cmem —ux

23.11. 71 Iveland

- o sl —— "Nl."'o ———————— - [ S R e m S W Em S en e e s G Ak A

co.' .':‘g-‘_______’-_ - Tl'f. ICORR!CTIO)L--_.—_----- S ES M e MR Any SN AN AN AW G A sk

FROM TO

DESCRIFPTION

" |1.60

: OvefBurden.

.60 B0.70

Ultrabasic.

Down to 8 m the rock is dark in colour, very massive and

is slightly serpentinized, Mi i i s

a medium grained dissemination of pyrrhotite with some

minoxr chalcogyrlte

Betw i i

that is extremelv ric

volume. Otherwise sulphides are very evenly distributed

_throughout the rock varying from 2-5% by volume, increas-

ing to more over limited distances.
After 8 m (o) a

more extensive development'of fibrous amphibole minerals.

Tremolite and actinolite. This type is dominant down

~to 15 m where the more serpentlnlzed typre is dominant

over a couple of meters.

Again sulphldes evenly dlstributed over the entire

meterege, between 15 and 17 m however slightly less

than 2%.

Between 20 and 30 m the ultraba31c is dominantly .dark

" and serpentlnltlc. Sulphlde distribution is not as

even as in the prev1ous meters and is strongest between

26.70 and 28 m where it is up in 5%. Before this it

is round 2%. Agg;n pyrrhotlte dominates with minor

chalcopyrite.

30.70] 33.64

Massive, meeiggr. amphibolite. Contact uu,

33,64 | 34,95

Ultrabasic, tremolite rich no sulphides. '

34,95| 35.64

Pegmatite dvke - feldspar pich, no sulphides.




A5 SULFIDMALM

DIAMOND DRILL. RECORD

LocaTion. . 9722 N sxamina_ N _ - DIP: ._‘}.5___ HOLE Noi_ . 4__. -. SHEET No: _.2_-..
Losaxo sy:_ _ Nixon _ - STARTED:L J9211.71 _ ProrEaTY. .. Klepptiern coem— ---
casng:, . ___1.50m__ __ mwsweo. 23.11.71 _ ____ _JIveland _ __ _ ___._
coresizai _ 32 MM TESTS (CORRECTEDN. c i o o e e m o e o om e e e e e e e o o
FROM T l ‘ bl“.ll"lON_
=
35,641 50,00 Ultrabasic. )

At 36.00 again sulphides which perrist down to 40 m.

ca. 5% pyrrhotite. Between 36.60 and 37.30 there seems

to have been some shearing. The mineralization here

is dominantly in the form of stringers and veinlets

instéad, of an even distribu‘tion.

40.66 - 41.40 amphiliaoli-te inclusion,
41.40 - 50.00 only odd spechs of sulphides.

50, 00 End of hole.




S50E/u41S

, , ) .
‘ N oI 55° oLu No: S e ..BHMEET No.-l-..
LOCATION e wm = = e = oo s mamm BEARING . o 20 e =

LOGGED BY: 1\13:3211___ _ __ .sTARTRD:_26.11.7 71 _rrorERTY_ , KIeDPhieDn v c e ==

core iza: L 32 MWL ____ . TESTS(CORRECTEDK oo o e e e e m e o oo

A/S SULFIDOMALM

DIAMOND DRILL RECORD

rinisweo:_ 112, 71" Iveland .

FROM Yo

DESCRIPTION

Overburden.

] 1.00

1.00 123,85

Amphibolite/biotite gneiss, in places very guartz pich an

with many samll veins and veinlets of quartz.

1-2 m amphibolite is dominant.

f2—2 5 m quartz rich.

2.5-4 m amphibolite is dominant, after U m becomes

quartz rich.

This gneiss like quartz rich amphibolite carries on

down to 16.70. Magnetite is predomirant in the quartz

rich sections and especially from 10-13 m.

From 16.70 to 23,85 passes 1nto a more massive quartz

rich amphibolite, less gne1351c thah the fore301ng.

Contact with ultfabasic - (contact 54). 23.85 - 25.20

tremblite—actinolite rich with up to 5% sulphides as

_an even dissemination of pyrrhotite and minor

chalcopyrite.

25.20 - 26.68 the rock is becoming more serpentinized,

slight increase in sulphide content. 26.68- 28,22

slightly less serpentinized sulphide content 2-5% volume.

28,22 | 36.76

Dominantlyrémpﬁibolite. A medium grained fairly

massive variety cut in places by small quartz veins.

35.10 - 36.00 breccia/shear zone associated with

feldspar inclusions J01nt faces in this section are

coated with mlnor pyrlte.

36.76 | 59.27

Ultrabasic. dominantly tremclite - actinolite rich..

40.50 - 42.00 m contains introduced feldspar both as

small veins and uneven lumps and inclusion.




50E/418

. . : .
vocamion:. 0B/ S | seanwval JN__ ow 55, worewei, . S__. .snEEv NoI o2 ...
LOGORD oy NiXon ____ .. STARTED:L26.11-.7L . . PROPERTY  KleDptielMhce enm- ——-

" 4/5 SULFIDMALM

DIAMOND DRILL RECORD

COREL .‘zl;-‘.3_2-an _____ - TISTS (CO.RICT‘DI:.-..-—- — it G R A AN e e a am Sam amb -----
rROM TO V D‘.C'II"ION_

[ |

36.76 59.27

42.70 - 43.70 slight ‘sulphide content. Pyrrhotite and

chalcopyrite as minor disseminations 1-2%.

From 47-50 m begin to get a predominance of small

amphibolite dykes and veins the most prominent of

~ which are 47j47.20 m contact 8l. and 48.03 - 48,65

contact 76.

_From 50-59.27 the aitrabasic is still tremolite-

actindlite rich although hypersthene crystals can still

_be seen. Very minor sulphidés.

End of hole.

Core angles.

2,20. 71
4,30, 90
9.50, 69
13.30. 78
15.50. 77

31.78. 50 contact

36.18. Sglcontact.




A5 SULFIDMALM

DIAMOND DRILL RECORD

LocaTion: 50 W/ 25 N sraning_ _N__ oir: __;ZQ_ HOLE No:io . § = — o .. SHEET No: 1.
Loaeeo BY: NIXON. ____ __ STARTED:, .:Z <2 _ZE -~ rroreary_ __ _Klepptiern ___ ___
casiNGg:. . _3:00_ _ _ ___ risheo:_ 12 R.32. . _______
CORE mz(;_‘_Af _______ w TESTHSICORAECTED) o o @ e i o e = = = = = -— e -
FROM TO . . l DKICR|P‘H°N_
0" 3,00 Overburden - éwamp
3.00]18,16 Ultrabasic, tremolite/actinolite rich with minor sul-
phides 2% over 20 cm around 5.00 m.
8,16[8,98 Minor amphibolite with fairly sharp contacts with ultra-
basic. Contacts 50,
8,98| 69,44 Ultrabasic :
17,50 - 17,60 Small amphibolite dyke
21,65 = 22,10 " " "

The contacts of this dyke are 68 and 70 (lower)

From 40~50 m there are small quartz veins cutting
through the ultrabasic which is still tremolite/
actinolite rich.

45,00 - 45,20 There are minor sulphides

At 49,50 there is a magnetite and po concentration

over 2 cms, _
cg-gn M sporadic mineralization less than 2% down

to 57 m after which the content increases to over 2%.

From 60-61 m the ultrabasic is slightly granular and

containg an increased amount of plagioclase. Also
contains fipegrained pyrrhotite averaging 2-3%. Also

abundant pvrite on fracture planes.
61,10-61,20 heavy concentration of po + little py.

Very littlg_QD.

Around 61,60 there is a concentration of medium gr.

pineralization of po over 10 cm , 60% sulphides,

otherwise rest of section from 61-62 is very weak in
%) Frgmf§1763 the ;ulphides with mainly fracture f£fillings.

3é§§?b§;§ﬁ?$ 5er 62-63 m average of over 5% sulphides mainly as med.
. ' gr. dissemination, but massive po between 62,10 -62,40

as. wvein.

63,10 - 63,50 fracture zone

3,50 - 64,50 heavilv serpentinized '
63,50 - 64,50 odd gulphide stingers and disseminations
At there is a concentration of sulphides as

~$alrly magaive voin_po_over )5 oms..




A/S SULFIDMALM

DIAMOND DRILL RECORD

ocarion:. 20 W/ 25 N examinel_—__ ow: 0. worawe:i . .6 __ ..sHET No:Z ...
Loasko ev: Nixon __.._ .. sranree:.2.2:72__"_ eroeeary_ ___ Klepptiern ___ ___
casing:, . . 3:00__ ___ - — rmwsweo: 2272 s o__.
comesize: A_X _ ____ __ = TESTS (CORRECTED): e o oo oo o e o ———— - ——- - ——————

FRAOM TO OESCRIPFTION

64;65 = '65.06 2-5% disemination
65,00 - 69,40 odd concentrations of sulphides. Average
ca. 2%,

69,u44] 70,98 Contact with amphibolite, the contact is slightly
"sheared. Corfact 58.

The amphibolite is medium gr. with a slight suggestion
of foliation. 5% magnetite and minor pyrite. |

Core angle 70,30 - 63°.

70,98} 73,46 Passes into a biotite gneiss (contact 75 0, p; ' -
.,Era_SQmef quartz and felspapr and fairly heavily mine-

ralized in the form of massive veins and fine dissemi-

nation. Zone averages 5% sulphides po + py dominant,
Ovey last half meter contains small veins of ultrabasic,

73,u6] 75,52 Green massive ultrabasic, actinolite/tremolite prich oven
first half meter is foliated +o contact which at —

73,46 is 60°, Free from gulphides.

75,52| 78,40 Again the biotite gneiss richer in quartz here . Less
sulphides and py is dominant. Contact at 75,52 is 65.

78,40| 88,50 Gradual changeover into amphibolite.
Core angels: ° 78,60 = 76
© 81,80 = 70
83,50 = 65
85.60 = 62
) 88,40 - 86,




A/S SULFIDMALM

DIAMOND DRILL RECORD

LOCATION:w - = 220E/40N____ -nmna._...z.:iﬁ. o HQ.- HOLE Nm."']....._.. .. SHEET No:..'l..:..

- - =

Loageo myv:_ _ Nixon __ __  eranveo:__25:2.72 _ _ enoexary_ . --X 1$E.E.1;(Ji.9m coam————
cASING:. oo 5 ___ _ esmeoi__6:3:72 __ __ __Iveland
CORE $1Z&: .. _3_2_n_1'm_‘_ - TESTS (CORRECTEO. oo o e e e -~ Norway | _ e
FROM T ‘ ' l DIICJRI"ION_
0 0.20 Overburden.
0.20 | 3.20 _|__Amphibolite, biotite bich with a well developed
foliation. 620, ( |
3.20 | 6.10 Altered zone with much introduced feldspar. Occassional
) small blebs of pyrite.
5,10 7.80 Amphibolite, biotite rich with no obvious foliation.
7.80 |10.00 Altered zone - bands of biotite rich amphibolite

alternating with bands of plagioclase. Very minor
amount of sulphides.

10.00} 13.00 Foliated amphibolite. core angle at contact 50°,

13,00 20.00 Dominantly ultrabasic - fibrous amphiboles with a
number of mineralized joint planes (pyrite).

20,00/ 30.00 Ultrabasic - fairly fresh with some small zones of more
altered rock ~ fibrous with a little chlorite, biotite
development. | _

21,00 - 22,00 disseminated sulphides 5% pyrrhotite
dominant. _

22,00 - 28.00. occassional spechs of sulphides. -
sometimes up to 2%.

28.00 - 30.00. 2% disseminated sulphides. pyrrhotite and
chalcopYrite. '

30.00] 40.00 " Ultrabasics w1th texture being fairly compact and massive
Pyrite found as coatings on slip joints.

32.50 - 32.80 Plag vein which has altered ultrabasic
on_either side - hp. rich.

37.10 - 37.§0m Feldspar vein with ultrabasic inclusions.

40,00 49.00 . Ultrabasic,'fairly massive with well defined, hyperathene

crystals. Contains occasional disseminated sulphides. '
and also pyrite flakes along joint planes.




A/S SULFIDMALM

DIAMOND DRILL RECORD

LocaTion: . 220E/40N _ _ . BEARING_ 208 _ OIP: ___“*_0__ HOLE No: KT7_ == éi:mH“T ﬂo:_-g--

LoGGep By:_ _Nixon _ _ _ _ _ STARTRD: 25:2.72___ _ rroPerTy _ _ _SPPRICETTL | ___

casinG:,____9:5____ _ wmasweo:_5-3:72 __ _ _ _ _ _ _ Iveland . _ __ . ...

CORE SIZE:_,_ _3_2 _mm . TESTS (CORRECTED)Y w0 o o s e e e e N EI‘_‘:JEY —————————

FROM TO DESCRIPTION
49.0 |49.05 Feldépar vein with disseminated pyrite and chalcopyrite.
- -
9.05 |[u49.u40 Very fine grained basic dyke - no sulphides. |

49.u0|L49.47 Feldspar vein with disseminated pyrite and chalcopyrite.

49.47150.,00 Ultrabasic with pyrite on joint planes.
50.00(60.00 Ultrabasic fairly massive only very occassional
sulphide spechs.

60.00/70.00 Massive fresh ultrabasic non serpentinized olivine
and orthopyroxene visible. No sulphides.

70.00 |80.00 Fairly massive and fresh ultrabasic rock.

71.80-72.00 fairly well sheared 657 shows occasional

spechs of sulphides and some pyrite on joint planes.
Especially between 70 and 72.

79.25 = 79.80 small amphibolite vein that contains
occasional spechs of pyrite.

80.00]190.00 Barren ultrabasic with very occassional spechs of
sulphides.
82.90 - 83.70 feldspar vein some pyrite on fracture
planes.

90.00({105. 4( 90.00-95.10. Very heavily serpentinized with easily

visible 1 cm long olivine or orthopyroxene crystals.
90-95. 2-5% sulphides po. dominant.

93.44 - 94.70 fractured zone.

Well developed pyrite on fracture planes. Otherwise

very little sulphide mineralization.

105.4p _ End of hole.
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