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“1. Dianond Brilling at - K;.gapvnun (H-ll-nd) qu'intctrup%od on

2, DOM: No.z-di 1ntorl¢etudau .nlphld- ainurnlixntion fro- 56,92
' gave no spectacular resultd but. at léast they wers nnuourag&?g.

".lulphidl retios for ths whole EviseIlvelsnd arss. The anttovann

:3. BBH Ho 3-69 flilod to 1ntlra-ct a centinu-tinn of thl ntni:l-

- have net given en anluct as to the geomstry of the’ ninerel aznd
- greund. or "ors bodias”. Thus we shall resums drilling afver. o
Easter with a sst of verticsl hollo to proho knoun nﬂnt:tl :lﬁ&qn
" and’ lcli nagnottc fuatura..A,“

B Thers also rewmain soms goolngical probl-nu fu: wh#c ut havg
. ne finsl explanatione: Both ths field work and ths ded lsﬁutnnnn
. show that foliated metagabbis and massive. nuphibultti Ean poeux -
-~ .. befwesn nozite snd gabbre; and: that the wsstezn beundazy 8 .ﬁﬁn'
- "Mplland Msssif® is a gradetionsl ans. Ths "Melland Maspif® fs .
- probsbly not s mepaxatse, yduhger mass of basisc intrusives: but e
~ “the central part of & mote widespread gabbro-norite bedy.. Thid
" . central part was little affetted by, or sacaped ustnnnrphial-

. _repressnt the true border.of the "Mslland Massif® but mezely s
 wedge betwesn it snd cther basic recks further 0. the west and

' south-west.: An analogous  situation txilts on. the onat uid. nf
~ the 'Hullond Maseif* (cf. G.ﬂl.ﬂlp)." :

175. Att-ntion is also draun to the n-tu:c of th- ultrabanic :Ochl
Theas ultrabasics are clino-amphibola-rich rocks or, in ‘placss,
" norits/gabbro produced by cuncentrations of mafic minerals. Ult:l;:

basics of ths peridotite-haxzburgits group which eccur thnuhl:. BARE
- 4in tha :ogion ars not prnntnt in thn'ﬂullnnd H-anif" o

Kesetiensand, apes

.i-dth Ftbrunzy; 1970.

0t AL WL CLARKE

| fﬂﬂﬁ" Y 2 s. HALDEHANN_ o

Dacember llth, 1969, F.Nixoh hes. 1ogged all corsa; his repoxt ,
as wall ae lupporting naps, iuctien-. ‘and -othes. zeco:ﬂ. azre JERR
herewith submitted for yous’ 1nforn-tion. o e

to 65.42 m as you know from your vigit inm Oetob;ru 19869, Analyall

Ths bast metsx (61 to 6Z2.m) mksayed 0.73% Ni, D.24% Cu, 4,
the B/Ni retio being 6.1.7 The average zatioc for. 74 semplés
available frem Kjsttsvann. is.6.23., F.Mixon has csloulsted

(Melland) tanplnn show the nnlt fhvcurublo SINl ratict in tht
whols - n:un. :

lized zéns encountered in DDH No.2 . So far, our drilling :tlult. o

As & cansequencs of this interpretation, the gnéissic récks qnd" -
amphibolites at the south and west aide of Kjettevenn cennot '

differentiated in the norite and gabbro of the "Melland ‘Massif*,
hornkilendites. Nixen has obssrved a kind. of fine laysring in

‘€. G. Haldemshn . -
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Evie Iveland Proiect

Preliminary Heport on Diamond Drilling at Kiettevann, ¥8lland Farm, Iveland,
F. Nixon, 1llth December 1969,

General Rewarks

Exploratory diamond drilling is being carried out on the eastern eide of
Ejettevann Lake, MBlland farm in Iveland, The purposs of the investigation
being te locate economically interesting ninkel asulphide mineralizations and
at the same timwe to throw more light on the basic rock suite at Kjettevann
and the nature and ccourrence of ite contained sulphldes,

The drilling contractor is the Korweglan firm A/5 grunnboring, Oslo, The
drill teas consists of one driller and one helper who work one itwelve hour
shilt per dav,

. The machine being used is a Jraelius, type XF which has a capacity of
300 -~ 400 m, The vecovered core dlameter is 3% mm, The water supply is
obtained from Xjettevamn by meane of & mono-pump with & 6 H.P, dissel motor,

Preparative Work

Reglonal mapping on a scale of 1115000 was sarried out by the writer in 1967,
Beophysical work (W, K.) wss carried out on the eastern side of Kilettevan: by
Overwien in the seme yesr, these E M, survegys were axteaded onto the ize in
the early part of 194% hy Wilk and the writer, The results of ¥.M, work were
fairly negative,

Petailed geclogicsl mapping of the M¥lland area and the old workings there
was carried out by Overwien end the writer in the suswer of 1962, This
investization indisated conglderable variations in the baslc rocks,

Detalled magretis and zeochemical survers were carried out by the writer in
the summer of 1969,

. The results of the vericus investigations wers diffisult to evaluate frem
gn economiz polnt of view but there weve certals indizations that z sulphide
sone found st surface wight poseibly slunge scuthwards, It was declded to
investigzate this theory, and at the same tire anomalous magnetic sones, by
diamond drilling,

Using modern survaying instruments z new base line with starting peint au
our old zero-point wae marked out over a distance of 460 m, Points at 20 m
intervale slong thie line were mwessured for thelr helght over Kjettevann,
Betwean 2408 and 2208 gll our cld points were plotted in relation to the
new base line, this wae also done for vearicus outstanding topographic
features,

This inforwation provided the raw data for an accurate topographic map of
the area of interest, this being essential for the siting of the drill-holes,

The east-west profiles for the drill-hole sites were also marked out,

-3 -
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4/8 Grunnborings team arrived at Kjettevann on the 17th of September and
three days were spent unloading and setting wp the eguipment, Details of
location and time spent on each drill hele is given below,

Dismond dril) hole no, 1, location, 13.608/8,688, dip 53° direction 270°,
Started 22nd september, stopped 6th ootober, The following zetersges were

achieved,

bate To i1led

22/9 8,38 m

23/? lS:a? B

21/ 12,00 m

25/ 1478 m

26/9 11,92 m

21/ 2,00 n

28/9 9,08 n

. 29/s 13.76 »

3{3/ i 11;37 i3

1/10 12,83 &
2/10 11,06 m
3/10 104k &
Lfio 0 Free day
£/10 0 Free day
m(} éq?ﬁ m

Tetal depth of hele 145,90 m,

Diamond drill hole nr, 2, location 13,608/9,008, dip 70° direction 270°,
Started 6th ostober, stopped 24th october,

Date Total m, drilled
7/10 12,38 »
8/10 15,28 m
?ﬂ@ 13.97T
‘ 19/10 13,7 =
12/10 2,86 u
13/10 o 13Sm
1410 10,88 =
15/10 14,69 m
1610 : 1he26 &
1710 13,70 m
18/10 0 Free day
18/10 ) Free day
20/10 9,02 m
%Q 1&%% i1
23/10 8.7 w
26/10 2.3 m

Total lenglhh 185,42 m
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Diamond drill hole no, 3, location 13,608/25,78%, dip 70, direstion 270°,
Started 27th october, stopped 5th nevember,

Date Zotal m, drilled
2710 14,36 m
28/10 13,84 m
2?/]»@ }..3152 -3
30/1.0 14,87 =
31./10 9,08 m
111 ) Free day
/1 [+ S Free day
Sm 7«62 /]
gf11 2,65
é/ll 13;3& B
7/11 6482 m

Diemond drill hole nc, &4, located at 75,195/28,74E, The hole was started
on the 7th of november and at the time of writing has just reached a depth
of 170 m, The slow progrees being due to the extremely cold weather which
glves great difficulties with the supply of water,

Geology

The results of dlamond drilling confirmed the fact that the goology of the
¥8iland ares ie complex, However, various observations noted in the drill
coras throw new light on the geclogy and in this report various tentative
theories as to the origine of the rocks are forwardsd,

The basic rocks embrace a number of varleties which are suggested to be of
8 co-pagmatic origin, The most abundant basic rock type toth in surface
cuterop and in drill cores is a small to medium grained, massive, gramdlar
rock which in hand specimen can often be seen to carry a brownish to violet
feldspar and hypersthene,

This rock varies between norite and hyperite, depending on the relative
smounts of climw and ortho-pyroxenes, It may or may not carry sulphides,

Both in surface outerop and in drill cores this rosk type locks falrly

fresh and micrescopic examination confirms this, Under the microgcope the
rock is a fresh two pyroxens gabbro with usually between 50 and 60 §
plagioclase (Labradorite), The relative amounts of cline and ertho-pyroxenes
vary, Reaction rime of hornblende are formed around the anhedral pyroxens
graius, Blotite, chlorite and apatite are ususlly present as accessories,
The plagioclase forms equidimentional well twinned graine and there is no
sericitization or other corrosion of the plagloclasa,

The texture in this rock type is usually modified through moderate tectoniza-
tion which produces slizht deformation of the twin lamellse and protoclastesis
along grain boundaries,
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It is euggeeted that this rock type is the maln end product of the "¥lland
magpah and was the first rock type to solidify, Bent twin lamellae and
protoclastesis point to some slight tectonization during and after consolida~
tion, Beocause of the pensral massive nature of the reck these forces were
not very strong and may have besen entirely internal and confined to the
pagma chapbar,

Various modifications of this rock type also occur, the most frequent being
finer grained varieties and more basic varieties, These basic types are
very doglinant in drill hole no, 3, and from the evidence of the thres drild
holes there seems to be an incresse in the amount of basic rocks se one
goes sastwards,

Gradusl transitions ocour between ail three types.

The basic types seem predominantly te be rich in Lypersthene, A thin section

of a similar rock type sampled on the surface showed that hypersthens was

predominant and only slightly altered, whereas the original clino-pyroxene
. is alzost completely replsced by amphibole,

In drill hole no, 2 around 74 m a fine grained non-magnetic neritic rock

kas a sharp upper contact with a med gralned norite variety, whilst at the
lower contaczt there is merely a gradual grain~size increase from fine %o
wadium, Thie phenomena in the writers opinion be explalned by magra currents,

All the above mentioned rocks are early consolidated rocks in the complex,
This ie apparant from drill cores whers they can be seen to be cut by
younger rock types, which can be divided into two groupe; basic and acid,

The besic group consists of three rock types, these being 4) Medium to
aoarse grained hypersthens - olino - pyroxene, amphibole rock, Containe
1little or no primsry feldspar and usually carries sulphides,

B} An ultrabssis variety rich in amphibole

) Fine grained basic dyke rocks which have a high magnetite content.,

Type A) which has been identified in all three "sles and seeme to form an
easterly dipping belt has not previously heen noted on the surface, The
reck is dark green in aeolour and can slesrly be seen to intrude the normal

. norite, In holes one and twe the rock seems to have been injected or
squeezed into tie medium grained norite whilst this was in a semi solid,
plastic state. In hole three the rock is pore concentrated over a longer
cere length and intrusive contacts are difficult to find,

It iz sugpgested that this rock type has been formed from the same magms as
the norite and that it representz a concentration of early formed pyroxenes
and amphiboles, These early forped orystals sank in the magme chamber and
were later redistritiuted Ly magmas currents or some slight tectonic
influence, 8o that they were injected into the semi~sclid normal norite,

This rock is inportant and interssting, as it in part contains wp to 10 %
sulphides mainly as pyrrhotite with minor pyrite and chalcopyrite., The
best sulphide mineralization and the best nickel values found sc far
during d-illing, were in connection with this rock type.

“s‘
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Type B) is an uitrabasic chiefly hornblenditic phase, In some cases fibrous
amphibeoles can be seen and may be due to local wralitization, '?his ree:k san
also be seen to cut the medium grained norite and is therefore somewt

youngsr than this, From the nature of the contacts 1t ls swstmi i‘.hat the
pormal norite was fairly brittle at the time of the ultrabasic intrusion and
one can draw the conglusion that this ultrabasic phass le younger than the
hyperethene spphibele rock, This ia not concluelve evidence and it is
probable that the two types are intimately related to each other,

Tvpe 0) is prebatly the youngest type of basic intrusive, These are fine/med
grained basic rocks that have a high magnetic content, They are seen to have
gharp intrusive contacts and are transcordant to the rocks they intruds,

It 48 suggested that these represent the rest magma which war now deplete in
gilica 20 that any remaining iren crystallized out as oxide, This rest

magpa was squeezed into the gabbro/norite complex and alse onto the surrounding
country rocke, along fractures snd lines of weskness, the gabtbro at this time
being solid,

Various coarse grained sections occur in the noritic rocks, Most of these are
due to the introduction of coarse feldspar, btut others seenm %o have some
petrogenetic significance and could peesibly have been formed in static pocketse
of the magma chamber where the orystals were allowed to grow,

In two sections of the drill core from hole 2 and hole 3 a regular layering
can be ssen, a massive compact meta-gabbroic rock in hole no, 2 shows a
remarkable wnlform alteration of mediwm grained lighter poriions and darker
portions which are more basic and coarser, Usually the layering is uniform
with 5 or 6 cms between the dark layers which have a thickness of 1 com, In
other parts the darker layers seem to cut transcordantly across the lighter,
It is possible that magma currents, such as density currents, may have
preoduced this delisate stratification,

The contact of the gabbro complex with the gneisses to the west is very
gradaticnal and in none of the holes were sharp contacis seen, Layering
which 1e preeent in the norite in hole 2 seems to persist as ghost layering
into the gnelisses, this strongly suggesting that at least som of the amphibole
gnaieses are in fact sheared gabbro,

The geology is complex and all conclusions drawn above are based mainly on
field observations, To get a more complets picture of the petrogenssis
much microscopic and chemical work should be done, fThis, however, is bevond
the needs of A/S Sulfidmalm and would purely be of academic interest,

Fron the dri}:i sections and from other information it seems that at Kjettevamn
we are dealing with many small mineralized zommse of irrepulsr size and shape
and varying sulphide czontent,

Ko one gone 2an definitely be said to be continuous from one hole to ancther,
Pyrite, pyrrholite and chalecopyrite are the sulphide minerals observed, the
pyrrhotite in this area is known to carry pentlandite and violarite, The
oxydic ore minerals observed were magnetite and ilmenite {in one case only),
It i= poseible that the magnetite where it occurs in and at the centact of
quartes and pegmatite veins is of secondary origin,

-b -



1w »

A/S SULFIDMALM - f o

The sulphides were observed in all rock iypes except the basic dyke rocks
and most of the acid dyke rocks, and they ccour as fine to coarse grained
disseminations, stringers and fracture fillings, In most of the weaker
disseminations i,e, under 2¢ pyrite ie the dominant sulphide, in the richer
digserinations pyrrhotite is the most dominant, Chalcopyrite is not abune
dent and only occurs in limited concentrations, All three sulphides are
found as fracture £illings.

In the gneisses to the west, pyrite is the dominant sulphide mineral,

The most interesting mineralized sone from an economic point of view occurs
between 55,92 m and 65,42 m in drillhole no, 2, Here the medium grained
rassive norite has been intruded (injected) by an ultrabasic pyroxens/
amphibole fraction which carries upto 10 % sulphides, pyrrhotite, pyrite and
chalcopyrite as coarse dissemination, The nickel content of this zone
averages about 0,5 € Ki,

This "ore sone™ has not been traced over to holes 1 or 3 slthough the host
rock - the ultrabasic pyroxene/amphibole rock can be seen in hoth holes

. and forme (in B/W eection) a zone approx, 15 m wide snd dipping gently
ezstwards,

No attempt will be made here to go into detail regarding the mode of
formation of the mineralizations as thie is being covered in another report,
Eappling and Assay results,

Dismond drill hole no,

; —— 2o
Depth, Desoription Bi% ppm Cu¥% Pef 5%
37 -3 red, gr, norite 2% sulphides 0,13 100 004 9,1 0,52
65;5 hoad 6603 3 bﬁ#i@ wt& bt @b@m aiw lﬂ@ g.% ?.& Q;@

81 -8 = basic rorite 2 « 5 % sulphides 0,28 150 0,10 1.3 16
86 - 87,4 m med, gr, sorite 21 eulphides 0,17 110 0,06 9,0 1,1

Depth, Description L% po Cuf¥ Ped® S5%

55 ~ 5 m Horite intruded by pyroxens/ 0,03 50 0.0 5,2 0,37
amphibtole rock, spechs of

sulphides
56 - 51 m as adove with approx, 10 %

sulphides 0,58 150 0,9 157 3.k
57 =5 = " " " " 0,65 160 0,23 13,4 ka2
58 -5 = " W n " 0,25 75 0,065 9.3 1.3
5% =60 m " " " " 032 90 0,1 9.9 2.2
0 =61 m “ a w £ P04} 78 0,079 8,1 1,1
£ -62 = n o " 0,73 180 024 12,6 4.7
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Hi Lo {u Fe B
pe e 3 1 4
62 - 63 m =8 above with e, prox. 10%
sulphides 0,66 150 0.22 2.8 3.9
63 - 6 " " o 0.26 7% 0,008 6.9 1.6
Eh — g5 v " K i G.5h 150 0.16 12,3 3.6
C0.k2 - 51.%2 » umassive amphibelite with
bagic patches 0,21 120 0,06 9.1 0.86
8k - 85 m  basic gebbro 24 sulphices 0,18 100 0.0% 7.8 0.78 ¢
85 -~ B6n i B " . 0.1% 120 G.0% 9.7 0.72
86 . 0T w “ g " ! 0,16 100 O, 0k ¢.2 0.%7
87 - 86 » - " " K 2.23 150 0,06 10.0 G.92
4« Com B N i M 0.26 160 8,06 1.k 1.2
. Bo -~ 90 n " f § 0.29 166 0,10 10.% 1.7
90.2 « 91,35 ¢ " i ¥ ' 0.12 . iEc 0.08 7.1 1.6
ATC.E5-171.72 = meve © " " G.13 110 0,02 117 0.6%
Pismond drill hole Ho, 3 %
65,5 « 66.5 w gabbre vith poor dissemirstion  0.00 40,01 0.0k 5.3 0.58
Dimsond drill hole Jo, 4
37 -~ 138 m basic gablro with poor
dissemination 0,11 20,00 0,00 7.4 6.52
kL - 1k2 n v ’ ) J.00 S0, .08 6.5 0.

AFFEADIY
. ihis short eppendix is comcerned with diemond arill hole ho. b, located et
T5.198/40.ThE.  The hole vas started cn the 7i. Bovember but due to extrome
vinber conditions was not fipished until whe liath December,
The dip of the hole was 657 and the direction £70. The Yollowing meterages were
achieved; ’

Dete Total meters drilled Perndrks

10/i1 13,20

11/11 13,65

12/11 il.71

13/11 18,18

1h413 11,76

15/11 ] Free day
16/1% o ooom
17/11 .55

18713 11.26

19/11 11,78

20/i1 3351

21/11 13.01

22/11 8.48
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Date Totel meters drilled Remarks
23/11 4] Free day
2h/11 13.53 2] hours de-icing
25/11 9.05 3 " “
Ré/ll 0 & i ¥
21731 0 Too cold
28/11 4] "o
29,11 0 # 144
3Q/11 2} 7 1]
1/12 8.30
2/1ie 9.k6
3/12 0 5 hours de-icing
3‘{13 'S 5 3] "
5 flg 0 5 # [
6/12 0 Free day
?{1‘2 G & "
8/12 0 5 hours de-icing
gfla G 5 i 5
10/1e T.89
1L/1z 6.58
Geology

Drill hole Fo. 4 is still within the gebbro complex end the gabbro types found

further north are found again here. There seems, however, to be more alteration
of the rocks here than farther north.

An interesting featurs are wic fairly cosrse grained gabbro variations of which
are coarse grained hypersthene gabhre, and cowrse srained amphibole gabbro.

Younger basiec dyke-like intrusions are much less frequent here than in the

“previous holes.

Hineralizations

Hinerelization is poor, only in one or two places does the sulphide contant
come near 2% end then only over very small distences. The dominant sulphide
minersl noted wes pyrite.

Around 156 - 150 m there is & good disseminetion of meguetite, it is this wmagnetite
that is most probably the cause of the recorded magnetic anomaly.

Fubture work.

Diamond drilling was stopped on the llth December, for the duration of the winter,
drilling is plaoned to start again in April,

First plans for 1970 consist of 5 or 6 fairly shallow (100 m) vertical bBoles in the
general vicinity of holes 1 - 3 (1969). A deeper hole is also planned further east
in order to investigate the gabbro at s great depth, and if possible to locate

& basal contect of the gabbro complex.

30th Jan., 1970
Fii /o
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DIAMOND DRILL RECORD .
/3.6085 - 8.68E peamina ‘Z70_ ow. _53_ noLt no: ../_.__ . SHEET No: _./ 422

Location: L0 €038 = 0645 seamma =L = 55_
LocGen By._ S NIXON. _ _ sunun..._ﬂz_&-_z_éi- propanty _AJETTEV ""/WV ”‘_’_ﬁ_ VA
cnme.__,____/;___',“__  esweo:_ P 1067 _FBRm _ jtfm_ﬁ_ _/!0_/_6_&_.)@_7_
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