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1. Executive summary
The drilling programme was targeted to get geological information on the conductor suggested by the
interpretations based on SkyTEM helicopter survey and ground-TEM measurements. Drilling was supported
by concurrent drill hole TEM measurements and later by mapping and surface sampling campaign.

Drilling encountered two metal enriched sections, one enriched in base metals (BM), especially in nickel,
and the other more enriched in Platinum-Group Elements (PGE). These mineralised sections are in Reef
position, which was formerly unknown mineralisation type in the Reinfjord Intrusion. Following average
metal concentrations are calculated for the two intersections:

Hole ID From To Meters Nickel Copper Cobalt Gold Palladium Platinum PGE+Au Sulphur

(m) (m) (m) % % % glt glt g/t g/t %
RF-1 86 93 7 0.38 0.12 0.02 0.03 0.03 0.03 0.09 0.61
RF-1* 107.75 117 9.25 0.27 0.06 0.02 0.07 0.20 0.15 0.42 0.58
*including 107.75 113 5.25 0.24 0.05 0.01 0.10 0.31 0.23 0.64 0.41

Following metal and mineral concentrations can be calculated from the sulphide specific assay results for
the composition of the sulphide fraction:

Element concentrations BM section PGE section
Average of 86-88 m | Average of 107-113 m
and 91-93 m
Fe 42.9 wt.% 47.9 wt.%
Ni 14.7 11.7
Cu 7.1 4.5
Co 0.4 0.4
S 34.9 35.6
Au+Pd+Pt 6.9 ppm 50.6 ppm

Mineral compositions

Pyrrhotite 35.5wt.% 51.9 wt.%
Pentlandite 44.0 35.3
Chalcopyrite 20.5 12.9

Amount of sulphides in the rock
1.6 wt.% 1.2 wt.%

Calculated metal concentrations suggest good quality for composite sulphide concentrate in sulphide
flotation, if that is assumed for concentration method. Ni and Cu concentrations in the sulphide fraction are
also irrespective of the total amount of sulphides. This leads positive expectations as finding of more
sulphides would consequently mean higher Ni and Cu concentrations in the same respect.

Surface sampling didn’t reveal any PGE enrichments. This and the structural interpretation based on
outcrop observations suggest that at least the PGE enriched section does not outcrop on the present
erosion surface. Proposed genesis model (Fig. 12) calls for dissolution sulphides into an immiscible siliceous
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and volatile enriched melt phase passing through sulphide bearing Central Series magma followed by
precipitation of metals as the upward rising melts encountered more impermeable roof of partially
consolidated Layered Series. This suggests the bottom of the Layered Series to control the mineralisation
and further exploration to target this structural environment. The stratigraphic level or site where Central
Series magma reached sulphide saturation forms another target for exploration.

Comparison of the six-PGE patterns of the Reinfjord and Lokkarfjord PGE enrichments refer similar ore
forming process for both deposits. This leads to following expectations in exploration:

» Reinfjord may have massive sulphide bodies similar to those found in Lokkarfjord.

» The Lokkarfjord mineralised field can be larger in its areal extent as known this far.

2. Drilling operation 2012
Nordic Mining (NOM) contracted Finland based OY KATI AB to perform core drilling at its Reinfjord prospect
in northern Norway. The drilling was consulted and supervised at site by Markku lljina also based in Finland.
Drilling was executed by a rig customised by the drilling company transportable by a helicopter, which was
used due to the remote location of the drilling site. Also the move between the holes was done by the
helicopter.

Aim of the drilling was to get geological information on the geophysical conductors indicated by airborne
geophysics made by SkyTEM and ground TEM measurements by Geovista AB. Nordic Mining was prepared
to drill 500-1,000 meters into several drill holes. However, results of the first two drill holes suggested that
the conductors were satisfyingly explained and a decision was made to wait the results of the chemical
analyses before further exploration. This was supported by drill hole TEM measurements done in both
holes as these measurements indicated no additional conductors in the vicinity of the holes. This survey
was done by Astrock Oy and its daughter company Ageos Oy, both Finland based survey companies.

Technical information of drilling:
-Two drill holes, RF-1 and RF-2
-Equipment: NQ2, core @ 50.7mm / hole @ 75.7 mm

RF-1 RF-2

Collar: E 525667 (WGS84/zone 34) E 525449
N 7777021 N 7777166

Azimuth/dip: 305/85 325/80
Overburden: 0.00 m 2.00 m
EOH: 242.50 m 169.20 m
Start: 30.4.2012 5.5.2012
End: 3.5.2013 6.5.2012

No oriented samples were taken and no dip/azimuth deviation measurements were done. Drilling company
delivered the core to the drill core storage of the Geological Survey of Finland (GTK) in Rovaniemi. At the
time of signing this report the core is in GTK storage at Rovaniemi.
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3. Core logging, sampling and chemical assays
The core logging was done by the signer of this report at the core storage and core logging facility of GTK in
Rovaniemi. Logging concentrated visual identification of rock types and amount of sulphides. The contract
included also reviewing of lithological rock names after receiving assay results of the core samples.

Sampling was done in several phases and the core of both drill holes were completely sampled the
common sample length being 1-2 m. A % core samples were taken, in the case of resampling, another %
core sample was taken. This results that there is at least % core left throughout the entire length of the
holes. About 5 cm long samples were taken for thin sections by the signer and NTNU. Core cutting was
done by GTK in Rovaniemi.

Assays were done by Finland based accredited laboratory Labtium. The principal assay methods were ICP-
OES after Aqua Regia Digestion (Labtium code 510P) for base metals and IPC-OES after Pb-Fire Assay
preconcentration for precious metals (codes 704P/705P). The principal mineralised sections were also
analysed by sulphide specific method (code 240P, ICP-OES after Ammonium Citrate-H,0, - leach). In order
to study the petrology of the rocks a number samples were also subjected into XRF analyses (code 175X)
complemented by carbon determinations (code 811L) and Loss on Ignition, LOI (code 813G). In addition,
eight samples (six from Reinfjord and two from Lokkarfjord) were submitted to six-PGE (Os, Ir, Ru, Rh, Pt,
and Pd) assays (code 714M, ICP-MS after NiS-Fire Assay). This six-PGE package included also gold.

GTK was further contracted to measure the petrophysical properties of the core; properties measured
included density, susceptibility, remanence, and conductivity/resistivity determinations by galvanic
method. These measurements were done in Rovaniemi and Espoo laboratories of GTK.

4. Mapping and bedrock sampling 2012
A field mapping and sampling operation was executed between 28.8.-2.9.2012 (full days on site) by NOM
staff, the signer, and NTNU (Norwegian University of Science and Technology) students. Mapping and
sampling efforts were concentrated in the area of interpreted electric conductor and drilling site. Samples
collected by the signer were cut by GTK at Rovaniemi and send for whole-rock analyses to Labtium. Applied
assay methods were XRF (code 175X) and Pb-Fire-Assay/ICP-OES (704P) complemented by carbon and LOI
determinations (811L and 813G). Samples collected by the students were taken to NTNU.
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5. Geology of the study area

Figure 1 depicts generalised geological map and stratigraphic units of the Reinfjord Intrusion. Figure 2
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Fig. 1. Geological map of the Reinfjord ultramafic intrusion and the location of drill holes RF-1 and RF-2.
Surface projection of flat lying conductor by dashed line. Modified by Nordic Mining based on several
sources and own mapping data.

RF-1

Fig. 2. Landscape photo showing Central Series (CS) dunite intruding Upper Layered Series (LS) cumulates.
Approximate location of drill hole RF-1 also shown.

shows physical relationship between the Layered Series (LS) and slightly younger Central Series (CS)
cumulates (stratigraphic names after Emblin 1985). Mineralogically CS rocks are almost exclusively pure
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olivine adcumulates, dunites, while LS contains increased amounts of clino- and orthopyroxenes often in
intercumulus positions making rock meso-orthocumulate in texture. The LS cumulates are mainly olivine
pyroxenites.

The principal observation is that CS intrudes LS and many (if not all) dunitic olivine cumulate ‘layers’ in LS
Domain are related to infiltration of CS magma into LS, which obviously had only some residual interstitial
liquid at the time of intrusion of CS magma.

6. Petrological observations

6.1. Theoretical background
PGE and base metal sulphide enrichments are basically found in two structural positions in the layered
intrusions. One is the Contact Type, which is confined to intrusion margins. The Smavatna and Bonjikdalen
deposits in the Reinfjord Intrusion represent this type (lljina 2011). The other type is so called Reef Type,
which occurs as laterally extensive layer-like enrichments within the layered sequence inside the intrusion
body.

Interpretation of the structural position of the conductor as based on geophysical measurements and
logging of drill core refers to Reef position of the mineralized body intersected by the hole RF-1. This type of
metal enrichment was formerly unknown in the Reinfjord Intrusion.

In classic models the formation of reef type is generally understood to be part of the fractionational
crystallisation taking place in the magma chamber or related to replenishments of new magma.
Crystallisation Fe-Mg silicates from ultramafic/mafic magma leads at some point the residual magma to
reach sulphide saturation and excess sulphur forms immiscible sulphide liquid. The sulphur content of the
magma at the point, when the magma is no more capable to dissolve any more sulphur, is called Sulphur
Content at Sulphide Saturation (SCSS, Fig. 3). SCSS has negative correlation with the pressure and high
crystallisation depth (25 km, 7 kbar) of Reinfjord intrusion can be approximated to have lowered the SCSS
by 200-300 ppm.
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Fig. 3. Sulphur Content at Sulphide Saturation (SCSS) and sulphur content of residual magma as a function
of crystallisation of model komatiitic magma. Upper curve with blue diamonds depicts surface conditions;
lower red curve approximates SCSS at about 7 kbar. Arrowed black lines indicate the development of
residual magma starting from 400 and 500 ppm of sulphur content corresponding to 50% partial melting of
the mantle. Blue arrow indicates magma to reach SCSS earlier if external sulphur is added; more sulphur
added, the earlier magma reaches SCSS. Calculations made for model komatiite based on equation of Li
and Ripley (2009) and consulted by prof. W. Maier 2012 at Oulu University, Finland.
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The immiscible sulphide liquid formed at the point when the silicate melt has reached SCSS is very effective
in scavenging base metals like Cu and Ni and especially Platinum-Group Elements (PGE). Note that
fractional crystallisation will further reduce SCSS and the system will stay at sulphur saturation and
precipitate sulphides. The partitioning coefficients (D) of PGE are very strongly in favour of sulphide melt in
the system of immiscible sulphide and silicate melts. This leads that the very first sulphides drain the
silicate magma effectively from PGE and hence first sulphides are most PGE enriched. Ds of PGE are also
about a hundred times higher than those of the base metals. This results in any later formed sulphides to
have lower Cu/PGE ratio. This phenomenon has been successfully used in exploration of reef type PGE
enrichments (Fig. 4).
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Fig. 4. Use of Cu/Pd ratio in locating PGE reefs in four different intrusions. From Maier 2005.

6.2. Reinfjord mineralogy
Layered and Central Series cumulates are in practise exclusively composed of three Fe-Mg silicates. These
are olivine, clinopyroxene, and orthopyroxene. Chemical compositions of these minerals are presented in
Table 1.

Table 1. Compositions of the three prevailing Fe-Mg silicates in Reinfjord Intrusion after Emblin 1985.

MgO, wt.% FeO CaO Al,O; SiO, TiO, | Ni, Cr, Mn,... | MgO:FeO
Olivine 44 15 0 0 40 0 1 2.9
Orthopyroxene 29 12 2 2 53 1 1 2.4
Clinopyroxene 17 4 23 3 51 1 1* 4.3

*clinopyroxene carries often 1-2 wt.% Cr only.
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Whole-rock chemistry of the rocks is basically controlled by these three silicates. Key conclusions are:

» Amount of CaO is exclusively controlled by the modal amount of clinopyroxene in the rock.
» Both pyroxenes can account few percent of Al,O; in the rock.
» Excess of 30 wt.% of MgO in whole-rock analyse presumes modal olivine.
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6.3. Drill hole chemistry
Figures 5-6 depict variation of selected elements in drill holes RF-1 and RF-2. Figures show also
approximated rock names based on whole-rock chemistry, core logs, and mineral chemistry.

depth  Na20%  MgO% Al203%  Si02% CaO%  TiO2% Fe203% S% V % Cr %
3.20 09 | 21.00 IN281 4760 NI5I36 0730 | 817l  0.140 IN0I015 0406
12.55 NGz M 23.80 NN 17 A7 NTAT0: NG 10 | 840 0.090 INOM111 [NOISEL6 Olivine
14,50 N0 M 23.80 NG o7 G0 IR NG 476 | 8300  0.088 N0.011 IN0I365 .
16.60 M 0.06 IS8R0 W 0.42 M 3800 MW 2750 0.098 [N 14.60 N0.470 <0.003 @  0.081 pyroxenite
24.75 IND.28 I 27.60 [NNNN2.03 NNZZ, 50 [NNT0.00 NGS20 M 9.94 [  0.192 [IND.010 NG 299 Layered Series
29.20 N 0.24 I 29.40 N 1.78 A0 N 9.68 0 .446 I 10.80 Il 0.277 IG.0096 O 791
3190 Bl 009 BN88k0 BN o067 397 3300 o0.168 N 1400 01691  0.0038 [ 0.1492 i
39.75 M 0.07 IN39IE0 W 047 38100 175 0112 E6.10 BN 0.247 <0.003 @  0.092 Central Series
45.40 W 0.07 NBg0 ™ o063 38100 2,02 0.163 630 M 0.2201 0.004 I 0.220
52,00 M 0.05 INGIED B 039 38000 1430 0083 MN1520 @ 0221 <0.003 M 0.095 Fe-
58.00 Ml 0.05 MNEgM0M o052 3750l 170 @ 0.119 NT6.60 N 0.426 | 0.004 [N 0.222
62.00 [l 0.04 [IN3GI%0 N 034M 37400 1340 0.076 EENNNTe.70 NN 0.413 <0.003 M 0.148 dunite
66.00 B  0.11 INS580 M 068 MM 3920 401 0.5 NG 5.00 MENG®Bs3 1 0.004 B 0.157
7200 B 010 MNEZ20 M o070 MM 3880 334  0.171 IEi5.40 BN 0.427 M 0.005 EING.290
76.00 Ml 0.05 [NAT20 B 0418 37.20] 062  0.109 INTe.70 M 0314 <0.003 M 0.157
80.00  <0.0337 TS0 N 038l 3670 051 M  0.101 [NT6.40 N 0.404 <0.003 N 0.218
84000  0.039 INEG N 044@  372| 0830 M  0.121 6.8 M 02591  0.0035 IENO0.235
86.00 0 0.036 INATNE W 0.46 W 3731 0.690 @ 0121 165 MM 0245  0.0034 EEENO.252
88.00 M  0.065 NS W 0.48 36.9 | 0.530 M 0.092 NN 16.0 (N0I909 <0.003 M 0156 _ _ _ _ _ _ _ _ o _______
8845  <0.0337 NP4 N 037l 370 0540 0.082 N 15.3 0663 | 0.0032 B 0.182
89.13 I 0.173 [0l W 121 W 3741 1.230 B 0.210 [N 15.3 N0BEo | 0.0035 M 0.150 N i+cu
91.00  <0.0337 25 N 0.33 1 37.1| 04270 0.078 [N 15.3 0668 <0.003 M 0.75
9300 o070 AN o057 37.4| 0.460 @  0.110 I 146 B 0.281 <0.003 M 0203 N _ __ _
95.00 @ 0.061 ETO W o066 M 3721 0770 M o152 MM 158 01311 0.0038 M 0.232
97.00  <0.0337 NS89 I 0230 366 | 0.620 1  0.072 [NTY 3 I 0.347 <0.003 | 0.032
99.00  <0.0337 INNNNEE.3 [l 021 36.4 | 0540 8 0.066 20N BN 0.267 <0.003 | 0.025
101.00 0 0.043 INNSE.6 N 0.38 3681 0990 M  0.106 FENNGS.c I 0.403 <0.0030  0.049
103.00 @  0.059 405 W o060 M 3701 0.700 M 0.142 6.9 IN0l632 <0.003 M 0.129
10500 @ 0.054 g0 B o074l 366 | 0520 M 0.164 6.9 0471 | 0.0042 IEIND.259
107.00 @ 0.064 MZOOM  o47W 372 04840 0002 M7 N 0094 <0003 0052 .
107750 0041 INEs 4 N 0.30 0 3651  0550W  0.100 0138 <0003l oosipegmatite
109.45 M 0.086 NN 32.4 NN 1.80 NI43.2 [ 1.290 [N 0.361 [N 7.4 [ 0.360 MM0.0082 B 0.127 . .
11020 <0.0337 NS7.4 M o068l 36.11 0.660 [ 0.230 [NZEN0 N 0.432 M 0.0058 -.27Lt_’9§f ing J["E@[Y@'_ _______
110.60 W 0.174 W 280 1.830 60 154 0.494 18 0.180
111.00 8 0.042 INBes B o085l 36.11 0.730 [ 0.308 [NNN2TN2 NI 0.477 I 0.0074 INOIR19 PG E
11300 o073 ENE73 M  o74W 3671 0790 MM 0204 IENNNZ0% ME0.472 1 0.0040 B 0.152 Fe-
11500 @ 0.055 NEss M o066 359 0.530 Ml 0.186 [INIOIo N 0.465 M 0.0051 END.258
117.00 B8 0.115 G0 M 101 M 3661 0.950 M 0.249 [INZ0l0 048 M 0.0058 [N 0.230 dunite
11900 @ 0.051 NSE3 I 0990 36.11 0.800 M 0.267 NG 3 N 0.325 I 0.0073 [N0S55
127.00 | 0.05 sgiloM oesll 36101 0.72 B 0.205 [NZ0/20 N0.480 M 0.005 [NI0.239
135.00 ! 0.05 42100 B 0.48 ! 37.40 | 0.54 ! 0.121 [N 5.50 N0.502 <0.003 ! 0.121
14210 0 0.049 IEENZ0H W 0.48 | 36.8 | 0750 M 0.117 BN 14.4] 0.024| 00033  0.098
147.00  <0.0337 NGl B 0.40 | 3531 06601 0076 B 1291 0.025 <0.003 IN0.236
150.30 ll 0.04 IN40MO0 B 0391 3601 0820  0.090 B 13101 0.032 <0.003 IN0.1939 .
15545  <0.0337 MEMMEOEON o320 3640 0620 0085 MENNGY.40 MMM 0418 <0003 MM 0.125 Dunite
160.87 Il 0.04 [N00 B 038l 370010 099  0.089 s80 M 0189 <0.003 I 0.188
166.52 0.04 060 N 037 375010 1180 0.085 560 0101 <0.003 B 0.134
17400 @ 0.08 00 M o069  38.00 0 170 0133540 @ 01731 0.004 END.265
180.13  <0.0337 [INZ2160 N 0358 37.10] 0520  0.076 600 M 0.166 <0.003 INI0.240
186.26  <0.0337 INNAZI80 M 047 37601 0680 00831470 BN 0234 0.003 [INOIB30
190.45 | 0.04 ETTO M o583 377 0.88 ]  0.108 1520 1  0.192 1  0.0039 08549
197.00 M 0.06 42830 os57@ 3810l 111 o148 N 14300 01351 0.004 N 0.242
201.00 0.04 NZ240 M o054 380010 106 @ 0112 B 14000 0144 0.004 INOT4
207.00  <0.0337 [NNZ2130 W 045 37501 0840  0.078 [N 14.80 M 0.325 0.003 IINGI320
213.00 0.05 NZT6E0 M o056 376010 1220 0109 N 1440 0221 0.004 [IN0M408
217.92 0 0.05 4050 B 044M 376l 109 02112 G620 B 0322 <0.003 IN08164
22400 o008 MO0 M  oesM 373010 117 B 0.8 IEs.0 M 0151 0.004 [N 0.231
230.00 0.04 [NZT0 B 039 374010 098  0.084 s M 0159 <0.003 [N 0.228
238.00 0 0.05 A0 B 044 37601 1090 0091 1500 o0.165 <0.003 IN0.251
24250 0.05 [0 B 035 38410 1460 0079 14900 0129 <0.003 M 0.0820

Fig. 5. Variation in whole-rock chemistry in the drill hole RF-1.

identified lithological boundaries. Dykes removed from the log. Vertical axis not in scale.

Black horizontal lines indicate visually
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depth Na20 % MgO %  AI203 % Sio2 % K20 % Ca0 % Tio2 % MnO% Fe203 % S% Cl % Sc % V % Cr % Ni % Cu % Zn % Sr % Y % Zr %

4.01 <0.0337 gs.9 02988 3558 000sM 0740 0063 BN 0177 BB 159 B 0.236 ENN0047 <0.002 <0.003 M  0.100 B 0.246 B 0.030 B 0.011 <0.001  <0.0007 <0.001
1350 <0.0337 [0 W 031 369M o0005M 0540 0.059 [NOR S5 MINN 166 01390 B 0017 <0.002 <0003 0114 0233 0017 B 0011 <0.001  <0.0007 <0.001 .
17.00  <0.0337 NNNNE0E B 033 3650 00040 0520 0.057 [N0.181 IN16.9 N 0327 @ o0.007 <0.002 <0.003 I 0.132 [IND.275 [N 0.042 N 0.011 <0.001  <0.0007 <0.001 Dunite
25.20 <0.0337 [0 N 026 M 367 00070 0470 0051 [NN0NoZ WNTT6 W 0.142 <0.006 <0.002 <0003 0094 0211 0017 EENG0L2 <0001  <0.0007 <0.001
3075  <0.0337 06 M 052 B 363 ENo0.015 0 052 0082 INNOI84 N 167 W 0.128 <0.006 <0.002 I 0.003 MENNOB97 M 0191 0018 MEEN0.011 <0.001  <0.0007 <0.001
3600 N 0.03c 05 N 032 N 374 o007 08sH 0063 NENNORSs MEEN169 M 0171 <0.006 <0.002 <0003 01060 0176 0.024 0011 <0.001  <0.0007 <0.001
414 W 00420 INS03 M 059 362 0010 0740  0.121 [NNN0MO40 NS N0 477 <0.006 <0.002 [ 0.003 IND.313 [ 0.253 [ING.054 0018 <0.001  <0.0007 <0.001
4796 W 00410 BNS02 M o055 364 001088  108M  0.000 NENNGI860 NNNNNGT 7 INNO705 B 0.006 <0.002 I 0.0035 N 0.279 [NNNGI295 0084 001 2 <0.001  <0.0007 <0.001
53.60  [NO.165 INNNNIzs.5 N 1.23 INGRS.0 [N0.015 N 1.65 IN0.269 [NG.101 N 165  0.151 <0.006 <0.002 I 0004 0078 0191 0.018 IEENGlo12 I 00025  <0.0007 <0.001
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Fig. 6. Variation in whole-rock chemistry in the drill hole RF-2. Black horizontal lines indicate visually identified lithological boundaries. Lines in blue are fine-
grained mafic rocks. Vertical axis not in scale.
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Observations on drill hole whole-rock chemistry depicted in Figs 5 and 6:

> Visually located lithological boundaries are well identifiable in whole-rock chemistry in the
hole RF-1.

> Visually logged rock type boundaries are less definable by whole-rock chemistry in the hole
RF-2. Some elements show gradual increase or decrease within visually identified rock body
referring fractionation in a cyclic unit.

> Rock in both drill holes are constantly sulphide bearing, especially the lower half of the hole
RF-2.

» The additional iron in rock type named as “Fe-dunite” (RF-1) is most likely due to spinel,

which is described to be present in Reinfjord Intrusion (Emblin 1985). Available mineral
analyses refer to Mg and Cr bearing Fe-Al spinel, hercynite.
Composition of spinel: Available spinel analyses refer to hercynite. However, whole-rock Cr
concentrations over 0.4 wt.% and some intervals of elevated susceptibility refer also to the
local presence of chromite and magnetite, respectively. This suggests composition of the
spinel to vary in the space defined by hercynite-chromite-magnetite.

Markku Iljina GeoConsulting



Reinfjord drilling and mapping campaigns

6.4. Chemistry of surface samples
Location of surface samples is presented in Fig. 7. Collection of chemical analyses is presented

in Table 2.
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Fig. 7. Outcrop sample locations on geological map. Lakes and rivers shown. Suggested corrections for

current geological map indicated.
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Table 2. Chemical compositions of surface samples grouped lithologically.

Na20 MgO AI203  SiO2  P205 K20 CaO  Ti02 MnO Fe203 S v cr Ni Cu Zn sr pas Au Pd Pt c Lol
Pyroxene pegmatites % % % % % % % % % % % % % % % % % % ppb ppb ppb % %
R1062 0.194 262 303 487 0023 0025 219 0.620 0.207 1530 0305 0013 0.166 0.111 0.065 0.0106 <0.001 0.0015 32 18 29 0.07  0.36
R1063 0.165 257 318 479 0017 0019 273 0.800 0211 1540 0321 0014 0257 0112 0.040 00111 00013 0.0021 <10 <10 <10  0.06  0.16
R1064 0.103 281 276 491 <0.01375 0010 1.81 0500 0.225 14.90 0.110 0011 0.206 0.066 0.012 00114 <0.001 0.0010 <10 <10 <10 011 <0.01
R1065 0.387 216 331 453 <0.01375 0.005 1244 0.800 0.172 1230 0405 0017 0223 0091 0.037 00078 00037 0.0024 <10 <10 <10 011  0.08
R1071 0181 270 306 481 0017 0020 1.98 0540 0.216 1520 0.391 0.011 0.153 0085 0023 00119 0.0015 0.0012 <10 <10 <10 032 0.6
R1074 0.149 264 333 496 <0.01375 0.013 244 0650 0215 1420 0201 0013 0246 0070 0.018 00112 00016 0.0015 <10 <10 <10  0.07  0.10
R1076 0.204 275 253 464 0014 0010 567 0520 0192 13.80 0.171 0011 0.206 0.079 0019 0.009 00012 0.0016 <10 <10 <10  0.10 <0.01
R1077 0101 312 194 445 0015 0011 223 0372 0216 1690 0192 0008 0.152 0102 0.016 00133 0.0011 0.0011 <10 <10 <10 <0.05 <0.01
R1084 0.313 225 307 430 0016 0011 1101 0710 0.131 10.30 0.310 0.013 0288 0115 0.028 0.0068 0.0031 0.0027 <10 <10 <10 0.12 567
R1087 0570 166 556 467 <0.01375 0011 1640 1.130 0.144 933 0210 0022 0.196 0.041 0.016 0.0064 0.0069 0.0031 <10 <10 <10 021 0.77
R1089 0.176 275 250 446 0014 0011 411 0520 0207 16.00 0768 0011 0.207 0.161 0.075 00128 0.0013 0.0012 11 <10 14 010 0.35
R1090 0500 211 375 459 0031 0019 1290 0.820 0158 11.10 0316 0015 0.235 0.092 0.039 0.0075 0.0064 0.0034 13 <10 <10 008 0.1
R1082 0.287 248 388 490 0041 0057 201 0860 0210 1510 0106 0014 0.193 0.046 0.036 00098 0.0030 0.0027 <10 <10 <10  0.09  0.26
Cumulates in LS Domain
R1073intruding CS vein ~ 0.044 39.9 0.30 379 0016 <0.003614 1.76 0066 0.159 13.60 0.101 <0.003 0.068 0.167 0.030 0.0086 <0.001 <0.001 <10 <10 <10 012 3.85
R1079 intruding CS wein  <0.0337 39.9  0.24 369 <0.01375 <0.003614 0.86 0.065 0.187 1640 0.098 <0.003 0.030 0.135 0.021 0.0130 <0.001 <0.001 <10 <10 <10  0.08 1.13
R1078 intrud. px-rich vein  0.185 31.9  1.47 414 0014 0004 647 0321 0178 1450 0.150 0.007 0.153 0.094 0012 0.0113 0.0023 <0.001 <10 <10 <10  0.09  0.27
R1075 LS cumulate 0.338 229 274 471 <0.01375 0005 1391 0.660 0131 841 0102 0013 0.334 0.063 0.008 0.0047 0.0035 0.0018 <10 <10 <10 014 017
R1080 0.269 280 227 438 <0.01375 0.005 10.17 0560 0.144 10.40 0.203 0.011 0315 0109 0.026 0.0063 0.0023 0.0018 <10 <10 <10  0.10 0.51
R1081 0.287 265 210 449 <0.01375 0008 11.15 0500 0.144 1050 0.197 0.011 0.249 0.084 0.017 0.0068 0.0030 0.0013 <10 <10 <10 009  0.09
R1072 0.331 247 267 454 <0.01375 0.005 1216 00660 0.140 10.20 0.122 0.011 0329 0082 0017 00084 0.0035 0.0023 <10 <10 <10 020 0.34
RF-1/2.30-3.20m 0.393 21.0 2.81 47.6 <0.01375 0.008 15.36 0.730 0.129 8.17 0.140 0.015 0.406 0.051 0.008 0.0057 0.0040 0.0019 <10 <10 <10 <0.05 0.09
RF-1/11.60-12.55m 0.316 23.8 2.17 47.1 <0.01375 0.006 14.01 0.510 0.128 8.40 0.090 0.011 0.383 0.066 0.016 0.0049 0.0036 0.0014
Cumulates in CS Domain
R1083 0.154 364 116 366 0015 0009 070 0115 0.204 20.10 0.813 <0.003 0.043 0.270 0.065 0.0141 0.0020 <0.001 21 30 27 0.07 <0.01
R1088 0.038 388 040 364 <0.01375 0.004 074 0074 0170 1580 0.119 <0.003 0.155 0.201 0.020 0.0109 <0.001 <0.001 <10 <10 <10  0.08 4.11
R1061 0.060 399 058 371 <0.01375 0.006 0.89 0150 0.178 17.30 0.790 0.004 0.317 0.221 0.076 0.0119 <0.001 0.0010 <10 <10 <10 010  0.09
E@11008 0120 408 130 373 0030 0020 082 0390 0220 1750 0030 0009 0.152 0.155 0.002 00131 0.0014 0.0016 0 3 0 0.06  2.90
LA11011 0.070 351 023 392 0060 0020 4.02 008 018 1720 1000 0000 0.144 0.263 0.081 0.0106 0.0003 0.0002 8 13 10 0.08  1.20
Black pyroxenite with rough surface
R1085 0.281 254 235 454 <0.01375 <0.003614 12.20 0.468 0131 927 0164 0011 0.307 0091 0.012 00060 0.0024 00014 <10 <10 <10 010 1.08
R1086 0.248 27.3 212 441 <0.01375 <0.003614 10.54 0.476 0.141 10.70 0.127 0.010 0.228 0.093 00008 00072 0.0023 0.0014 <10 <10 <10 0.0 0.54
Marginal Zone
R1060 0.459 161 482 467 <0.01375 0017 1559 1170 052 10.60 0.773 0.025 0.270 0.095 0.047 0.0059 0.0043 0.0029 <10 <10 <10 013 121
R1066 0.354 204 434 479 0015 0017 7.95 00940 0.188 13.70 0.301 0.019 0226 0062 0.055 0.0086 0.0037 0.0026 <10 <10 <10 011 0.84
R1067 0.332 234 351 443 0017 0029 868 0.870 0184 1440 0458 0016 0.184 0.111 0.027 00099 0.0041 0.0026 <10 <10 <10  0.07 024
R1068 0.302 271 268 418 0019 0016 7.63 0690 0184 1510 0.145 0013 0.238 0109 0.013 0.0117 0.0033 0.0020 <10 19 11 022 125
R1070 0.367 19.2 411 450 <0.01375 0.004 1280 0.940 0.162 12.80 0503 0020 0.190 0.105 0.060 0.0069 0.0037 0.0024 <10 <10 <10 <0.05 0.96
Langstrand gabbro
R1069 0.680 212 648 444 <0.01375 0.022 11.68 0.740 0.155 12.00 0188 0015 0.123 0.047 0.010 00083 00120 0.0018 <10 <10 <10 015 026
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Observations on the whole-rock chemistry of surface samples:

>
>

>

6.5.

Pyroxene pegmatites numerous in LS Domain form a heterogenous family as expected.
Outcrop observations supported by the chemistry refer to need of review of the geological
map in the places indicated in the Fig. 7.

There is a clear chemical difference in LS and CS chemistry, especially in CaO and MgO.
Samples R1073, R1078, and R1079 are dunites, which intrude LS. These dunite ‘layers’
infiltrate more calcareous pyroxenitic LS cumulates.

Sample R1072 represents the collar spot of RF-1.

Sample R1088 represents the collar spot of RF-2.

Note the location of highly sulphide bearing samples R1061 and LA11011. These samples
show low-CaO and high-MgO chemistry typical for CS and correspond cumulates
especially in the lower half of the drill hole RF-2. These two samples represent rather large
area of rusty outcrop surface. Considering the topography, modelled TEM conductor, and
structural interpretation, the sulphurous dunite in the end (125-169 m) of RF-2 may have its
surface exposure in the area of samples R1061 and LA11011.

Surface samples are devoid of PGE despite of rather constant sulphide content.

Base and precious metal variations in drill holes

Drilling encountered two metal enriched intersections, one enriched in base metals, especially in nickel, and

the other more enriched in Platinum-Group Elements (PGE). These mineralised sections are in Reef position,

which was formerly unknown mineralisation type in Reinfjord Intrusion. Following average metal
concentrations are calculated for the two intersections (Schanche et al 2012 and lljina and Schanche 2012):

Hole ID From To Meters Nickel Copper Cobalt Gold Palladium Platinum PGE+Au Sulphur
(m) (m) (m) % % % glt glt glt g/t %
RF-1 86 93 7 0.38 0.12 0.02 0.03 0.03 0.03 0.09 0.61
RF-1* 107.75 117 9.25 0.27 0.06 0.02 0.07 0.20 0.15 0.42 0.58
*including 107.75 113 5.25 0.24 0.05 0.01 0.10 0.31 0.23 0.64 0.41

Figures 8 and 9 show variations of base and precious metal concentrations in drill holes RF-1 and RF-2.

Copper/precious metals ratios in the same drill holes are depicted in Appendix A.
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] 0.014 .136 <s | 8 <s 8 . 3 . . .
226.00 @Bl202 | o0.010 112 <5 <s <s
225.00 O 2ozl 0-010 e Fig. 8. Base and precious metal chemistry in the drill
230.00 @Bl199 | 0.012 7

G2 B R s hole RF-1. Ni, Cu and S in wt.%; Co in ppm; Au, Pd,
EEPRY PPy 133 =1 30 31 i Ptand 3PM in ppb. 3PM=Au+Pd+Pt. Vertical axis not

238.00 G223 | 0.014 .14as8 <sl sall 3all 88 .
240.00 lGI204a | 0.012 B 31 0 0.103 <s | 23| 24| a7 N Scale
242.50 lGIz01 | 0.011 34 0l 0.104 <s | 20| 22| a2

232.00 G295l 0.017
234.00 lG¥216 | 0.015
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To [m] Ni Cu Co s | Au | pd | Pt [ 3P™m |
4.01 Ho247 H0l038 I 151 [00.252 <10 <10 <10
5.24 G246 [6.030 lb.236 <10 <10 <10
8.05 [lb.203 Mo.019 @ 140Mo0.156 <10 <10 <10 Dunite
9.50 [8.221 lb.025 Ml 147M0.186 <5 <5 <5
11.50 61231 [0.029 Bl 151 [0.219 <5 <s 71 7
13.50 [H0i2Y 7 lGio47 I 100 MGI353 0 7 <s |l 6l 13
14.30 @233 Mo.017 Mo.139 <10 <10 <10
17.00 l6l235 [l6.026 M 156 [l0.196 <10 <10 <10
19.00 G55 6039 [l 163 Gl315 <s | sl i | 15
21.00 [NGISE% G671 N ; NGIS8s M 24 <10 14 38
23.10 [l0.209 l0.027 [l 1s54Mo.163 <5 <5 <5
25.20 [0.206 Mo.019 [l 1ssMo.145 <10 <10 <10
26.35 l©.211 M o0.017 Ho.142 <10 <10 <10
28.60 [li8.222 o.022 [ 156Mo0.177 <5 <5 <5
30.75 [6.218 [6.030 [ 1ss3[0.195 <10 <10 <10
32.00 Mo.191 Mo.018 Ho.128 <10 <10 <10
34.00 6271 HEI6so I, Gk 20 <10 <10 <10
36.00 Mo.186 M0.017 M 1s7Mo0.129 <5 <5 <5
37.20 0 0.176 [0.024 Wo.171 <10 <10 <10
39.15 H 0.176 [l®.029 M 160 l©.260 <5 <5 <5
41.40 ] 0.169 Mo.021 [l 160 <10 <10 <10
42.60 HoRs3 o654 <10 <10 <10
44.90 16.217 G0 Ml 150 GS09 I sEl 130 ol 27
47.96 [lok241 [H6i061 s ol 18 18l a4
49.00 6128 G684 G768 BN 15 NSE g s s s
51.30 [lb.206 l@lo41 N 162 Bl326 <s 6 <5 | 6
53.60 [M0.193 [lo0.024 [ 158 [l0.202 <s |l 7 <s | 7
54.40 Mo.191 Mo.018 Fo.151 <10 <10 <10
56.95 M 0.180 Mo0.020 @  139[0.187 <5 <5 <5
59.30 [l8.216 Mo0.022 [ 157 Mo0.177 <10 <o 121 12
61.30 [0.200 M0.017 M 140l o0.135 sl 120 10 21
63.20 [©.213 | 0.009 M 1470l 0.089 <10 lBs W 16 42
65.38 [18.217 ] 0.007 M 1ssll 0.082 <10 1s@ 17 35
66.66 [l@.225 I 0.009 § 0.087 <10 <10 190 19
69.70 0.274 Mo.015 | 133[lo.158 <5 <5 <5
72.57 B o0.179 Mo.020 | 132 [ll0.173 <l 170 16 32
73.80 lb.202 Mo0.017 Mo.147 <ol 17 16 33
76.20 M0.201 1 0.011 W 121l 0.112 <s | ol 10l 19
77.50 Mo.194 ] 0.011 §l 0.082 <10 <10 <10
80.00 1 0.169 [8.032 120 [l0.228 [ sl sl sl 19
82.001 0.1271 @b.024 135l o.141 26 <io 12 38
84.00 0.198 8.034 M 14sl0.214a 10 170 13 a1
86.00 o544 o674 I wslEShs Bl 17 12 178 as
88.00 0265 01682 I 145 GISE3 I 22 <10 <ol 22
90.00 G250 HO677 I 147 GMEs2 N 8 <s sl 16
92.00 Mo.198 l66ss | 133 6352 | sll sl sl 20
94.00 6B 66 MOIG6s | 133 [i6i3 66 I 25 <10 <iol 25
96.00 [H0IEH6 W6i6s4 I 37 0¥ 36 [ 24 <10 <10l 24
98.00 @281 Glo39 120 01346 M 24 <10 <10l 24
100.00 G257 [6.030 127lo.187 M ol ol 11 29
102.00 [HGISEL 61674 I 36 01372 B0 NSE Nss eassl
104.00 6275 6.030 | 13al0.201 [ 12 SE I 0 N 77
106.00 [HOSEE WG48 M 14 W6l325 [ 13 NNSZ =0 s 7
108.00 [NGIS56E 666 I 15> G so NG I 12 [ 30 s 3
110.00 o2& HOI06s I 1ss loisss I 13 22 B 26 N 62
112.00 HGIS60 G672 I 157 oiEso Il 21 <iol 121 32
114.00 0286 61063 N 1o G s3 I 21 <o 13 34
116.00 H6l234 lElo4o I 150 lGIz4s Do NG N 31 Es
118.00 213 0653 I s 6%31 M 100 16 18l 44
120.00 [8.224 [Glo44 N 161 G217 W ol 70 ol 25
122.00 6230 o656 I 162 O 23 sl 10l sl 18
124.00 [l6.213 G652 I 150 @M 40 <s sl 6l 11
126.00 M o.185 G655 [ 156 @I354 <s el sl 13
128.00 0272 _-7 P67sd@M 10 100 120 32
130.00 [lb.202 [lGGso [ 145 oMss N 7l 100 1ol 27
132.00 0.145 [lo.022 [l 34 [l0NB91 <5 <5 <5
134.00 | 0.171 [l@loa1 N 30 G471 <5 <5 s | 5
135.20 | 0.166 G044 I 162 IGISH 5 <5 <5 <5
136.70 | 0.172 [@lo41 6503 <10 <10 <10
139.20 [18.220 G652 -- <5 <5 <5
139.83 [l0.199 [Blo38 <10 <10 <10
141.75 lo.196 lBl048 -3-3 <s 6 <5 | 6
143.75 0.105 [©.031 22 0% 37 <5 <5 <5
146.00 0.068 [lb.028 s7[l@i343 sl sl 70 19
148.20 0.084 G048 40 01504 0 el el 70 19
150.50 0.122 8038 116 OISR 8 <5 <5 <5
152.30 0.083 [l@lo4s o2 oMo 7 <5 <s i 71 7
154.30| 0.153 [Glo42 Bl 143 OISSo <5 <5 <5
156.30| 0.152 [8.036 ] 138 <5 <5 <5
Teo-30 = ol =332 -_jz ‘_ f 7 <l s |' *? Fig. 9. Base and precious metal chemistry in the drill
164.10 [llo.191 MiBlo4s NS G735 <s <5 <s hole RF-2. Ni, Cu and S in wt.%; Co in ppm; Au, Pd,
167.50 M0 100 A - NP -5 -5 -5 Pt and 3PM in ppb. 3PM=Au+Pd+Pt. Vertical axis not
169.20 ll 0.176 [lGlo42 N1 - <5 <5 <5 in scale.
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Following conclusions can be drawn from base and precious metal variations in drill holes:

>

Y VY

YV VY

7.

Drill hole RF-1 intersects two distinct mineralised sections, one more precious metal enriched and
another more base metal enriched locating about 20 m above the former.

The PGE enriched sequence contains ultramafic pegmatite intercalations.

PGE enriched section locates at the top of much thicker cumulate sequence containing occasional blue
quartz and plagioclase.

The rock type named as Fe-dunite (c. 30-140 m) in RF-1 is anomalous in PGE except the topmost 20 m.
Base and especially precious metal levels are lower in the drill hole RF-2 than in RF-1.

Anomalous base metal levels are found between 84 —128 m in RF-2.

The whole-rock sulphur concentrations are distinctly higher in RF-2. Lower half of the hole contains
almost constantly S 0.4-0.7 wt.%.

Cu/Pd and Cu/(Pd+Pt+Au) ratios vary between 10°-10* without distinct abrupt shifts to higher or lower
values (except few anomalous values), or any systematic change with increasing depth (App. A). An
interval of elevated Cu/precious metal ratios and depleted PGE+Au is however located between 144-
186 m of RF-1 i.e under the rock type named as Fe-dunite.

Composition of the sulphide fraction

Sixteen two-meter long samples were sent to sulphide specific analyses to Labtium (code 240P). This was

necessary to do as the hosting ultramafic rock presumably contains considerable amount of nickel in silicates

and in order to assess the metal concentration recoverable in sulphide flotation a sulphide specific digest was
applied. Sulphide specific method gives metal concentration bound in sulphides amenable to recovery in
sulphide flotation.

Definition of the terms:

Sulphidic metal content, M, The amount of metal bound in sulphide minerals

Silicate metal content The amount of metal bound in silicate minerals

Total metal/element content, M,,, [The amount of metal or other element in the rock

Metal/element concentration in the[The amount of metal or element in 100% sulphides
sulphide fraction, Mg (in present case the sulphide fraction is practically exclusively

composed of S, Ni, and Cu)

Preliminary ore mineral study made in NTNU indicates principal sulphide minerals to be pyrrhotite, pentlandite,

and chalcopyrite; this assemblage was also used as the basis for sulphide fraction calculations.

The composition of the sulphide fraction was calculated by calculating first the sulphur required to make

pentlandite and chalcopyrite and then assigning the remaining sulphur to pyrrhotite'. Following mineral

compositions were used:

Fe, wt.% | Ni+Co | Cu S
pyrrhotite 62.3 37.7
pentlandite 32.6 34.2 33.2
chalcopyrite 30.4 34.6 | 35.0

This method resulted in metal and mineral compositions of the sulphide fractions depicted in the Table 3.

! The amount of Co and 3PM were calculated using the mass fraction of sulphides. Received Cog was subtracted from that

of Nisf.
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Table 3. Metal, sulphur and mineral compositions of the sulphide fraction calculated separately for the base and

precious metal enriched sections. For method see text.

Element concentrations in the rock

Average of 86-88 m

Average of 107-113 m

and 91-93 m
Nisp 2390 ppm 1350
Cusp 1154 514
Cosp 63 42
Swr 5690 4113
Element concentrations in the sulphide fraction
Fey 42.9 wt.% 47.9 wt.%
Nig 14.7 11.7
Cug 7.1 4.5
Coys 0.4 0.4
Set 34.9 35.6
(Au+Pd+Pt) 6.9 ppm 50.6 ppm
Mineral composition of the sulphide fraction
Pyrrhotite 355 wt.% 51.9 wt.%
Pentlandite 44.0 35.3
Chalcopyrite 20.5 12.9
Amount of sulphides in the rock
1.6 wt.% 1.2 wt.%

Approximate compositions were also calculated for all samples and depicted in the Table 4. Nickel and copper
concentrations in the sulphide fraction as a function of total amount of sulphides are shown in the Figure 10.
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Table 4. Results of sulphide specific analyses and approximated metal concentrations in 100% sulphides (M)
based on assumption of 35 wt.% S in the sulphide fraction. Drill hole RF-1.

From To Swr NiSp Cugp Cogp 3PM,,, Ni Cug Cog 3PM

m m ppm ppm ppm ppm ppb wt.% wt.% wt.% ppm
86.00 88.00 8780 3230 1750 92.6 95 12.9 7.0 0.4 3.8
91.00 93.00 2600 1550 557 32.6 129 20.9 7.5 0.4 17.3
107.00  109.00 3350 1000 428 33.5 329 10.4 4.5 0.4 34.3
109.00  111.00 4490 1410 520 44.4 873 11.0 4.1 0.3 68.1
111.00  113.00 4500 1640 594 48.8 552 12.8 4.6 0.4 42.9
113.00  115.00 4330 1720 698 47.3 142 13.9 5.6 0.4 11.5
115.00  117.00 6150 2240 961 63.4 106 12.7 5.5 0.4 6.0
117.00  119.00 3030 1230 507 33.5 27 14.2 5.9 0.4 31
119.00 121.00 3410 1180 386 42.6 25 12.1 4.0 0.4 2.6
121.00 123.00 4960 1550 527 56 103 10.9 3.7 0.4 7.3
123.00 125.00 3170 1280 409 36.6 70 14.1 4.5 0.4 7.7
125.00 127.00 3290 1400 438 38.8 69 14.9 4.7 0.4 7.3
127.00  129.00 3310 1260 402 37.8 51 13.3 4.3 0.4 5.4
129.00 131.00 4180 1430 815 40.5 34 12.0 6.8 0.3 2.9
131.00  133.00 4380 2230 779 46.5 32 16.0 5.6 0.3 2.3
133.00 135.00 2450 1480 519 30.1 91 21.1 7.4 0.4 13.0

3PM=Au+Pd+Pt

w 250

[}

=

£

£ 200 hod

[T ]

)

S 150 i *

£ < *

2 35 * 0% 0 ¢

o # Nisf

£ £100 ? S 4 4 *
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@
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=
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Fig. 10. Ni and Cu concentrations in 100% sulphides versus whole-rock sulphur.
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Observations on the composition of the sulphide fraction:

Y

Expected Ni concentration in the concentrate after sulphide flotation is very good i.e. 12-15 wt.%.
Expected PGE content of the sulphide concentrate of the PGE enriched section is acceptable 50 ppm.
Cug is rather constantly 4-6 wt.%.

Ni and Cu concentrations in the sulphide fraction are irrespective of the total amount of sulphides. This
leads positive expectations as finding more sulphides would consequently mean higher Ni and Cu

Y V V

concentrations in the same respect.

8. Chondrite normalised six-PGE patterns
Chondrite normalised six-PGE patterns are often used to describe the mineralising processes. The patterns are
also used as a quantitative evidence of genetic link between mineralisation and they can be used in
classification of mineralisation types within an intrusive complex or within a deposit. In order to study above
objects six samples from Reinfjord together with two samples from Lokkarfjord were submitted to 6PGE-Au
assays. Results of these assays are presented in the Table 5 and Fig. 11.

Table 5. Results of six-PGE assays, some metal ratios, and comparison with Merensky Reef (Naldrett and Cabri
1976) and JM-Reef (Barnes et al. 1985) data.

(Pt+Pd)/
Os Ir Ru Rh Pt Pd Au Pd/Ir (Os+Ir+Ru)
ppb ppb ppb ppb ppb ppb ppb
RF-1/PGE Zone, 107.75-109.45 m 144 37.1 65.9 15.2 262 208 18.7 5.6 1.9
RF-1/PGE Zone, 109.45-110.20 m 56.5 14.9 20.3 6.29 393 512 227 34.4 9.9
Lokkarfjord, L1 84.8 37.6 64.7 34.7 187 1010 339 26.9 6.4
Lokkarfjord, L1003 61.7 18 19.9 27.1 187 483 59.8 26.8 6.7
RF-1/BM Zone, 86.00-88.00 m 21.8 3.49 5.52 1.33 255 20.1 19.3 5.8 1.5
RF-1/BM Zone, 89.13-91.00 m 12.8 2.48 3.92 1.16 195 16 17.6 6.5 1.8
RF-2/100.00-102.00 m 13 6.49 10.7 2.83 69.9 41.9 19.9 6.5 3.7
RF-2/104.00-106.00 m 12.3 4.92 9.85 1.98 38.2 28.6 13.1 5.8 2.5
Merensky Reef, South Africa 63 74 430 240 3740 1530 310 20.7 9.3
IM Reef, Stillwater Complex, USA 22 19 50 150 5000 17300 640 911 245
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Os Ir Ru Rh Pt Pd Au

10.000
1.000 ;
= RF-1/PGE Zone, 107.75-109.45 m

o = RF-1/PGE Zone, 109.45-110.20 m
ey
-é Lokkarfjord, L1
2 Lokkarfjord, L1003
S 0.100 - f
: = RF-1/BM Zone, 86.00-88.00 m
g‘ = RF-1/BM Zone, 89.13-91.00 m
a

o N—/

0001 T T T T T T 1

Fig. 11. Chondrite (C1, Naldrett 1981) normalised six-PGE-Au patterns.

Following observations can be made on the six-PGE assays and patterns:

» Pd/Ir and (Pt+Pd)/(Os+Ir+Ru) ratios are about equal or below those of the Merensky Reef, Bushveld

Complex, RSA.

Six-PGE patterns are rather uniform in their shape.
Patterns show W-shape in their left end (Os-->Pt).
Patterns show rather low degree of fractionation.

YV V V V

Pd/Ir and (Pt+Pd)/(Os+Ir+Ru) ratios are significantly lower than those in the Stillwater Complex, USA.

In general low degree of fractionation is attributed to precipitation of Platinum-Group Minerals (PGM) from an
immiscible sulphide liquid and not from fluids, which often strongly enrich Pd and Pt over other PGE. Strong
relative Pd-Pt enrichment can also be a result of the fractionation of sulphide melt, which also tends to enrich

copper over nickel (like also the precipitation of sulphides from the fluids). Reinfjord six-PGE ratios and
patterns resemble PGE enrichments associated with some chromite and massive pyrrhotite deposits. Patterns
together with high Ni/Cu ratio refer Reinfjord sulphides to represent the early pyrrhotite-pentlandite end of

the crystallisation process of monosulphide solid-solution (mss).
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9. Discussion on ore genesis

The base and precious metal enrichments intersected in the hole RF-1 have most likely a Reef position. Surface
samples (Table 2) as well as core samples reveal all cumulates in the study area to carry reasonable amounts of
sulphides. Especially noteworthy is the lower half of the drill hole RF-2. High Ni/Cu ratio and the six-PGE
patterns refer sulphides to represent early pyrrhotite-pentlandite end of the fractionation of immiscible
magmatic sulphide liquid. However, the PGE do have a poor correlation with the total amount of sulphides
except the very position of the PGE enriched section. This overall sulphide richness and rather steady
copper/precious metals ratio (Appendix A) suggest system to have been at sulphide saturation at the time of
crystallisation. Also, system has reached sulphide saturation (SCSS) rather early in fractional crystallisation (in
ol+sp field, Fig. 3); this recalls at least some addition of external sulphur into the magma (blue arrow in Fig. 3).

As discussed earlier in this report, the first sulphides that formed when magma reaches sulphide saturation,
will scavenge most of the PGE from the magma and any later sulphides are lower in PGE. The position of the
encountered reef is therefore in contrast to that model, which has shown to be applicable in many natural
cases (Fig. 4). A more customised model is suggested below.

The PGE enriched section is characterised by occasional pegmatitic textures, blue quartz, and plagioclase.
These characteristics refer to increased amounts of siliceous and volatile enriched material not being fully
homogenised with the hosting ultramafic magma. It can be postulated that this melt extracted metals from CS
magma and earlier sulphide enrichments locating in lower levels of the stratigraphy and transported metals to
present site of deposition. Structurally the reef is locating underneath the Layered Series
meso/orthocumulates, which due to this cementing texture may have acted as a less permeable barrier for the
upward rising melts (Fig. 12). LS was also partially consolidated at the time of the intrusion of CS.

Sulphur isotope studies of pyrrhotite (provided by prof. Rune Larsen, NTNU) indicate an intermediate &*'S
value (+0.01) for the PGE reef in respect to BM reef (-4.17) and Langstrand gabbro (+2.19). The §**S value of
PGE reef is also the same as the heavily contaminated Marginal Series (+0.02). These results are in line with the
presence of more siliceous component in the PGE reef as this component possibly derived due to assimilation
of Langstrand gabbro. This siliceous and volatile enriched melt phase passed through CS dissolving also some of
the sulphides already present in the CS. This is supported by observation (RL/NTNU) of extensive replacement
of sulphides by silicates in CS cumulates.

A selective leach of PGE from MZ sulphides may also have resulted in PGE deficiency and extraordinary high
Cu/Pd ratio of the MZ as noted by Iljina 2011.
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Central Series

PGE enriched melts
escaped to higher
levels in stratigraphy
due to lack of roof

RF-2

ST e
PGE enriched melts
concentrated against the

impermeable roof of LS

Central Series

Stratigraphic level where magma
reached sulphide saturation

Fig. 12. Ore genesis model for the metal enrichments. Circled numbers 1 and 2 refer to suggested sites for
further exploration:

e 1 Structural positions below of the Layered Series

e 2 The stratigraphic level or site where Central Series magma had reached sulphide saturation

9.1. Exploration outcome
Surface sampling didn’t reveal any PGE enrichments. This and the structural interpretation based on outcrop
observations suggest that at least the PGE enriched section does not outcrop on present erosion surface.
Proposed genesis model (Fig. 12) calls for dissolution sulphides into an immiscible siliceous and volatile
enriched melt phase passing through sulphide bearing Central Series magma followed by precipitation of
metals as the upward rising melts encountered more impermeable roof of partially consolidated Layered
Series. This suggests the bottom of the Layered Series to control the mineralisation and further exploration to
target this structural environment. The stratigraphic level or site where Central Series magma had reached
sulphide saturation forms another target for exploration.

Comparison of the six-PGE patterns of the Reinfjord and Lokkarfjord PGE enrichments refer similar
concentrating process for both deposits. This leads to following expectations in the exploration:

» Reinfjord may have massive sulphide bodies similar to those found in Lokkarfjord.

» The Lokkarfjord mineralised field can be larger in areal extent as known this far.
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Whole-rock Cu/Pd and Cu/3PM ratios (following page) along drill holes RF-1 and RF-2. 3PM = Pd+Pt+Au.

RF-1
To [Mm] Cu/Pd [107]

3.20
6.00
8.00

11.60

12.55

13.78

14.50

15.40

16.60

20.00

23.50

24.75

28.65

29.20

2a2.50 0
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RF-2

To [m] | Cu/Pd [107]

4.01
5.24
8.05
9.50

11.50

13.50

14.30

17.00

19.00 48.5

21.00

23.10

25.20

26.35

28.60

30.75

32.00

34.00

36.00

37.20

39.15

41.40

42.60

a4 .90 N 47.7

47.96 [

34.4
49.00 I 25.3
s1.30 N s

s53.60 33.2

54.40

56.95
59.30
61.30 [ 15.0
63.201 3.6
65.38 a1
66.66
69.70
72.57 - 11.9
73.80
76.20 - 11.9
77.50

so.o00 I 38.5
82.00
s4a.00 I 19.7
s86.00 [ 70.1
88.00
90.00
92.00 [EEcE
94.00
96.00
98.00
100.00 I 33.3
102.00 I 21.1

104.00 @ 8.7
106 13.9
108 53.9

110.00 29.0

112.
114.00
116.
118.
120.
122.
124.
126.
128.00 N oo
130.00 N

132.
134.00
135.20
136.70
139.20
139.83
141.75 PN ss.4
143.75
146.00 N 37.6
148.20 NN ss.6
150.50
152.30
154.30
156.30
158.30
160.30
164.10
167.50
168.15
169.20
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RF-1
[ To [m1 | Cu/3PM ]
3.20
6.00 ll 3.66E+04
8.00
11.60 INENASERGS|
12.55
13.78
14.50
15.40
16.60 S.88E+04
20.00
23.50
24.75
28.65
29.20
31.45
31.90
35.00
38.50
39.75
a44.s50
a45.40
s0.00 2.04e+04a
52.00
sa.0o0 @ 1.50E+04
se.00 i 8.86E+03
ss.00 @ 1.47E+04
60.00 I 1.00E+04a
e62.00 1.02E+04
6a.o0 i 1.12E+04
66.00 ll 2.69E+04a
es.00 ] 9.97E+03
70.00 2.09e+04a
72.00 NS IE&E+04a
7a.00 1.76E+04
76.00 1.98E+04
78.00 2.30E+04
so0.00 @ 1.34E+04
s82.00 0 1.34E+04
s8a.00| 5.53E+03
86.00 |l 6.52E+03
88.00 1.74E+04a
sg8.as5 1.98e+04a
89.13 [ 2.10E+04
91.00 @ 2.04E+04
o3.00 | 4.16E+03
o9s5.00 | 4.31E+03
o7.ooll 1.03E+04
99.00 i 8.27E+03
101.00 | 4.60E+0O3
103.00 W 1.58E+04
105.00 | 1.53E+03
107.00| 2.67E+03
107.75 1 8.63E+03
109.45 | 7.00E+0O2
110.20 2.61E+02
110.60 | 3.57E+03
111.00| 1.46E+03
113.00| 1.00E+0O3
11s.00| A4.46E+0O3
117.00 0 8.54E+03
119.00 1.73E+04a
121.00 W 1.37E+04
123.00 | 4.60E+03
125.00 | 5.49E+03
127.00| 5.71E+03
129.00 01 7.54E+O3
131.00  2.28E+04
13300 2.29e+04a
135.00 | 5.55E+03
137.00
139.00 2.46e+04a
140.05 3.85E+02
142.10
142.80]| 2.34E+03
144.00
145.00
147.00
149.00
151.00
154.65
155.45
157.90
1s59.8s8 & Ia3E+04a
160.87
163.25
165.77
166.52
170.00
172.00
174.00
176.50
179.28
180.13
182.50
185.28
186.26
189.70 1.87E+04a
190.45 H 1.37E+04
191.00 0 1.27E+04
193.00
195.00 @ 2.09E+04
197.00 1 7.77E+0O3
199.00 | 6.16E+03
201.00| 2.43E+03
203.00 [ 6.70E+0O3
205.00
207.000 1.11E+04
209.00 @ 1.35E+04
211.00 @ 1.55E+04
213.00 W 1.50E+04
21s5.001 8.91E+03
216.001 8.64E+03
218.00 | 1.17E+0O3
220.00| 1.17E+0O3
222.0000 8.10E+0O3
224.00 1.78E+04
226.00
228.00
230.00 1.68E+04
232.00| 2.61E+03
234.00| 2.68E+03
236.00| 2.44E+03
238.00| 1.63E+03
240.00| 2.50E+03
242 50| 2.50E+03
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RF-2
[To[m1]| cu/zPm
4.01
5.24
8.05
9.50
11.50 4 7E+04a
13.50 8lc2E+04
14.30
17.00
19.00 2 .56E+04
21.00 I 1.88E+04
23.10
25.20
26.35
28.60
30.75
32.00
34.00
36.00
37.20
39.15
41.40
42.60
a4 .90 l2.25E+04
a7.96 M 1.38e+04
a49.00  9.04E+03
s1.30 [INZHESEFO4
53.60 BI32E+04
54.40
56.95
59.30 I 1.80E+04
61.30] 8.08E+03
63.20| 2.21E+03
65.38| 2.15E+03
66.66)] 4.53E+03
69.70
72570 6.11E+03
73.800] 5.18E+03
76.20l 5.83E+03
77.50
80.00 I 1.70E+04
82.00l 6.36E+03
84.00l s8.41e+03
86.00 I 1.66E+04
s8s8.00 S/ 2E+04
90.00 A8E E+04
92.00 2 .99E+04
94.00 2 .69E+04
96.00 2 .24E+04
9s8.00 M 1.67E+04
100.00 ¥ 1.04E+04
102.00l 6.02E+03
104.00] 3.89E+03
106.00] 5.53E+03
108.00 7.88E+03
110.00 M 1.06E+04
112.00 2 .28E+04
114.00 B 1.87E+04
116.00] 5.58E+03
1128.00 M 1.21E+04
120.00  1.73E+04
122.00 lBl.13E+04
124a.00 A2 E+04
126.00 4N 1 E+04
128.00 2 .S0E+04
130.00 2.1 8E+04
132.00
134.00 SIS EFG2
135.20
136.70
139.20
139.83
141.75 [NSISAER04
143.75
146.00  1.47E+04
148.20 2 .49E+04
150.50
152.30 (648 ES 04
154.30
156.30
158.30 2 .81E+04
160.30 [NZIS7ES01
164.10
167.50
168.15
169.20
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