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EVJE-IVELAND PROJECT

FALCONBRIDGE NIKKELVERK, AKTIESELSKAP CATALOGUE NO. vevvns

LOCATIQN

SKRIPELAND prospect situated beside the road 150 m SE of Northern
Skripeland farm {414 m a.s.l.) in Iveland kommune. In the north-eastern
part of map unit D12 on air photograph No. 1-61 64-2342, The farm is
reached by car along a 3 km long road from Fossheim, a crossroad
1l km N of Birketveit in Iveland.

STATUS
"Anmeldt" (claimed) by A/S SULFIDMAIM the 20th December, 1967.

HISTORY

The prospect is described in H. Bjgrlykke's diasry (Dagbok for arbeide
for A/S Raffineringsverket, Evje. Sommeren 1940) and is briefly mentioned
by Tom F.B. Barth in NGU publiecation 168a: "The nickeliferous Iveland-Evje
amphibolite and its relation." Frank Nixon carried out regional mapping
in the area in 1967 (see diary). Judging by the weathering of ereblocks
and by the overgrowth the pit was probably blasted around the turn
of the century.

GECLOGICAL SETTING

The prospect is situated within a massif of meta-gabbro/massive
amphibolite coinciding with an aeromagnetic anomaly high, It is situated
around T00 m to the east of the Skripeland-Li lineament and within a
heavily granitized part of the basic massif where patches of more or
less basiec and massive rocks occur together with hornblende gneisses
(see geophysical map of Skripeland-Li lineament in scale 1:2'000 and
geophysical map 2/electromagnetic map 1 from Ni prospect at Skripeland
in scale 1:1'000). The prospect which is situated in the corner of a
meadow consists of a 5 m long and 32 m wide open cut and a 32 x 3 m pit
filled with trees and water. The depth of the latter is estimated to
2 ~ 3 meters., The mineralization i1s confined to a wedge of massive
amphibolite, surrounded by hornblende gneiss. This rock is fine-medium
grained and exhibits an equigranular texture. A thin section consisted
mainly of hornblende and plagioclase (labrador with 5T% An) in equal amounts.
Minor constituents were hypersthene (3%), biotite (2%), Opaques (2%).

The texture is allotriomorphic.

The pyroxene occurs as kernels within the amphibole, and a few
remnants of clinopyroxene seem to be present. The plagioclase has partly
bent lamellas and is slightly sericitized. Most of the opaques are oxides.
The rock is classified as a meta-norite or meta-hyperite. 25 m to the south
of the prospect is situated a 10 m wide dark gabbroic rock which has been
described as a dyke of hyperite or as a diabase. A thin section shows
it is a medium-grained cataclastic meta-hyperite with mortar texture
containing approximately 50% of long and very bent plagioclase laths (labrador),
20% hornblende, 20% polygonized grains of hypersthene and augite/diopside
in equal amounts, 5% actinolite, 3% opaques (mainly oxides) and carbonate,
spinel and biotite as accessories. Similar varieties of the basic intrusive
with high and irregulary distributed magnetite content occur further towards
the SE as well as near the northern farm.



FALCONBRIDGE NIKKELVERK, AKTIESELSKAP

STRUCTURES

In the Skripeland area the strike of foliations is dominantly
N-S with mainly steep dips to the east. In the environments of the
farms, however, the strike is very irregular, and E-W directions are
very common with dips to the north from less than 30° up to 80°.
Near the prospect the strike varies from 300° - 335° and dips from
20° - 60° towards NE.

Jointing is frequent at the pit with a major system with average
strike 190° and dip 80° - 85° to W. Minor systems have strike 105°
with dip 509 - 70%tc S and strike 285° and dip 709 to N. A flat
shear with strike approximately 1909 and dip 12° to W seems to contain
small fragments of sulphides and hence should be younger than the
mineralization,

Sulphides, mainly pyrrhotite occur as more or less massive pods or
as fracture fillings related to the jointingat the prospect (see Fig. 1).

It can be mentioned that the longest conductor outlined by
the EM survey has a strike nearly parallel to the major joint system.
The intersection line between the joints 1909/82° - 1059/60° gives
a plunge of 60° in direction 203° which also is practically parallel
to the conductor.

CHARACTERISTICS OF ORE

Mest of the weathered ore samples on the dumps consist of massive
sulphides (pyrrhotite, pyrite, minor chalcopyrite), but some of disseminated
sulphides as well. Magnetite was noticed in most of the samples as well
as in outecrops in and near the pit where it oceurs together with sulphides
and also in irregular distribution in barren rock.

Sulphide mineralization which is tectonically controlled, is visible
only in the rock-walls of the pit. A polished section of a pyrrhotite-
rich sample taken from the dumps contained:

Pyrrhotite = 60%
Marcasite = 28
Chalecopyrite = 2%
Pentlandite accessory
Magnetite + Ilmenite = 5%
Gangue silicates = 30%

The massive pyrrhotite is to some extent altered to marcasite, mainly
along fractures. Chalcopyrite occurs as individual grains and as
fracture fillings in silicates, oxydes and in a few cases in pyrrhotite.
Magnetite and ilmenite with average grain size of 0.3 mm (anhedral) seem
to be replaced by sulphides. Some grains are intersected by veins

of chalcopyrite and pyrrhotite. Pentlandite occurs as scattered
exsolution laths or blades in the pyrrhotite parallel to its parting
planes. Maximum length is 0.08 mn and the average = 0.03 mm. This
shows that the sulphide fluid was very poor in nickel which is also
confirmed by chemical assays.
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ANATYSES

) t | . Cu | Ni [ S-Sen
Specimen No. , Ni ] Co Fe l S Ni Co Ni
10 D12 l ! ! !

Semple from dumps with | 1 ?
disseminated sulphides 0.07 |0.02 |0.10 13.1 1.8 ]1.43 |3.5 24,25

11a/68 - Dl12a
Weathered sample from dumps | i

of massive sulphides | 0.88 | 0.16 0.19 47.2 31.4

e iy | e

0 216 5 5 36.0

|

it

|

11b/68 - Dl2a | i | |

Sample of massive amphibolite from ' | | ' !

dunps with disseminated pyrrhotite| 0.086 | 0.01L 0. OBlTlT 5 2.9 ;O.Qh
i |

| | |

9.0 | 31.0

The assays were carried out at FN K'sand in February and September 1945.

----------------

WORK DONE AND TIME SPENT in examination:

Geglogical investigation of
prospect and neighbourhood:

about half a day.

Geophysical work with assistants:
1% days.

EOv/hm l4th February, 1969



PLATE 1

Photo E.O. 1.8.1968.

Looking I towards Skripeland prospect (X) which
ecannot be seen becauss of covering trees and
bushes. Small ore dump is seen S of the prospect

near the road.

Pheto E.C. 1.8.1968.

Looking E at open cut and pit neer 5 .
Massive pods of mainly pyrrhotite occur on both
sides of flatlying shear seen on upp

i -
rock face. OSulphides also occur as |

norite.
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EVJE-IVELAND PROJECT

FALCONBRIDGE NIKKELVERK, AKTIESELSKAP CATALOGUE NO. ssesese

LOCATION

Prospect ca., 800 m NE of northend Litjern in "Iveland
Kommune”, No &pecific name, On sonthern border of mop unit D9.
Alr photograph Nes, 1-61 6h-2540 and 1-61 64-2633. Tho
proapaect consists of a small open cut and pit. 1% 1s reached
on foot Trom the Evje-Frikstad road: from the road bend 400 m
E of Litjern, a footpath is followed in a northerly direcction
along a stroam for 300 m to a little swamp. After crossing the
atream, the path first follows the swamp in a NNW direction
then turns N along a narrow, steep valley for about 400 m,

STATUS ingsz
"pnmeldt" (claimed) by A/S SULFTDMALM in November 1967,

HISTORY .

Little 1s knmown about the history of this prospect.
The place was probably opened up about 50 years ago Judging
by the overgrowth and general appearance of the rock face
and pit, It was shown to V.H, Wiik by Orost Landsverk in

July 1967,

GEOLOGICAL SETTING

Generally speaking, the prospect is situated in the
Litjern zone on tho west side of the center of the Ivel and-
Evje amphibolite complex. The Litjern zone of dominantly
amphibolitic rocks changes in n northerly direction into
hornblende gneiss and dioritic gneisa, and the prospect 1=s
actuslly within a few hundred meters of this aroa of mixed

gnelisses,

The rock expased at the prospect is dioritic gneises
and shepred meta-ultrabasics, The latter are referred to
as meta-pyroxenite,but on pocount of shearing and weathering
there is a wide range of alteration products, One sample
was identified by V.H. Wiik as cummingtonite rock in the
Lab. (ef. ANALYSES).

The pit below the 3 m high rock face is 2 x 1,5 m and
about 1 m deep. There are outcrops, of amphibolite under o
large sheet of pegmatite,‘about 30 m to the N and 40 m to the
£ of tho pit. Pegmatites are’ very numorous in the neighbour=
hood., Detailed geological obscrvations are recorded on Fig.l

and Platea I & IT.

X
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FALCONBRIDGE NIKKELVERK, AKTIESELSKAP

STRUCTINRES

Locally, the strike of the foliatior varies from
185° to 217°, and the dip is at 807 to 8'7 to W or NW,
Shearing parallel to fol ation planes wa: noted., The
prospect lies 250 m west oi a cansplcuou: strue tural
feature (strike 10°) obscrved on air photographs. A shear
in the meota-ul trabasies at the prospect : trilkeos 150°-155
and dlips at 6;'}0 to SW. ‘he alignment of this shear can bo
noticed in the terrain over a distance ol at leaust 200 m,

The Intersection of° the SSE-strikin; shear with a
certain horizon in the country rock, or :hear parallel to
the foliation, controls the mineralizaticn, Sinece the
interscction 1s a steeply plunging linemr feature, the
roesulting "ore body" has a long, cylindrical or plpe-like
shape with a very small (diameter, The i:ick of Iateral
extent of the mineralizaiion may explain why IM-test profiles
both over the Coliatton and shear alignmints worae negative,

CITARACTERTISTICS OF ORE

The visible lateral extent of the mineralization is
very small, Disseminated sulphidos and thin orc velns,
dominantly pyrrhotite and minor chalcopyrite, occur in
shearcd meta-ultrabasics. A minor dissemination of pyrrhotite
was noted in hard, dioritic gnelss., The best ore samplos
wore colleeted on the dump.

ANALYSES

Speoimen No. Ni Co Cu Fe S Ca Mgr
No,1-D10a * 0.13 0.07 0,61 25,2 12,0

(ore)

17(A)D9 " *% 0,04 f0.01 0,03 L& 0,7 1.1 12.5
Cupmingtonite .

rock

* Carried out at FN K'sand July 1968.
x¥Carried out at FN K'sand March 1968 ,

L
NAME of c¢xaminer: 1227’ C ¥

WORK DONE AND TIME SPENT in cxaminatlion:

Geologiecal investijpation of,
prospeet and neighbourhood;
about 6 lhours,

FM- tests with E, Uverwicn
and partyi about 2 hours.

EGH/8 .Novemher, 1969,
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Diarihe gnerss .
Strike 217 ; dip &5 N
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w. little disseminafed Pyrr/m #ie
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LITJERN-SKRIPELAND ZONE S. (E.0.)

Introduction

During 1968 detailed mapping was carried out elong this zone over approximately
8 km, Dr. E.G. Haldemann covered the northern part and the writer the

southern part ineluding the map sheets D 10, D 11 and to some extent E lle, Elld
and E 12 4. This chapter will only deal with the southern part. DNo detailed
map is drawn from this area, and the observations made on the following blown up
elr photographs in scale 1:5'000 2340, 2342, 2439, 2441 are plotted on the
regional geological map of the Evje-Iveland area {scale 1:25'000).

The N-8 trending zone was known to parellel an aeromagnetic anomaly high in the
southern ares co-insiding with massive basic rocks to the east and to carry
several bodies of meta-ultrabasic roeks, A few known nickel prospects are
eituated in or close to the aligmment as well. It was decided to carry

out a more detailed investigation of the zone since it was regarded as potential
ground for mineralizations. In the southern ares some traverses were extended

up to 2 km east of the zone to get a better knowledge of the broad mag ancmaly
end the relationship to the known basic intrusives in the Tortveit - Mglland area,

General geology

The main rock types co-insiding with the meg high over the high ground at
Bkripeland, Solheia and Rostadheia sre verious varieties of basic rocks such as
meta-gabbro and nassive and foliated emphibolites, The anomaly is to the SE
bounded by the Tortveit NE shear zone, to the S by acid gneisses in the

lower country N of Grossvann and to the W by the Litjern-Bkripeland sone.

The latter zone iz covered by a mag low, and the maghetic gradient from the
mag high just N of Skripeland farm is 1100 % over a distance of 300 m.

Within the N-8 striking zone the dominant rocks consist of foliated dioritic
gneisses and hornblende gneisses as well as more or less foliated amphibolites.
trike of foliation is between N-§ and N 30° E or nearly parallel to the magnetie
trend, vhile dips ere vertical or steep - mainly to the east. Steeply dipping
Joints and minor shears with strikes between NNW and NNE were observed.

From field observations it can, therefore, be stated that the southern part of
the depression or velley called the Litjern-Skripeland zone is caused by more
acid and tectonized gneisses compared to the more massive and besic rocks of
igneous origin to the east which also contain a fair amount of magnetite giving
rise to a dominant mag high. From the regional geological map one sees that
the rocks to the west mainly consist of amphibolites which surely are more
resistent to erosion than the more acid gneisses situated along the zone.

Brief rock description

For a more thorough description it is referred to "Description of rock types
and a brief note on the geological history of the area™ by F. Nixon, Jan. 1970.

The following rock types were encountered during the mapping:

- cont'd -
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12 granitic/pegmetitic veins

Dykes 11 quartz-feldspar veins witn hornblende/biotite
and 10 meta~dolerites

veins., 9 ultramafics

Massifs € pegmatite (dominant)

and T granite

bodies 6 meta-ultrabasics

(mainly massive) 5 hornblende Gioritie rock
) gabbro/meta-gabbro/messive amphidolite (deminant)

Folisted 3 amphibolite (dominant)
rocks 2 hornblende gneiss (dominant)
1 dioritic gneiss (dominent)

1 and 2, Dioritic gneiss and horuobleunde gneiss

These ususlly well foliated gneisses are meinly confined to the
Li-Skripeland zone and are believed to belong to & basement complex into
which the besic rocks intruded., Hornblende and biotite are often present
in the dioritic gneise and may ceause bending. When the hornblende content
becomes high, the rock is called hornblende gneiss,
However, similar gneisses are mapped within sreas where granitization has
teaken place, and here the hormblende greiss especially seems to be au slteration
product of amphibolite (to example the Skripeland farm viecinity).

3. Awphibolite (foliated)

Like elsewhere in the Evje-Iveland area foliated amphibolites surrounds

the more massive meta~gabbroic rocks., In this case the amphibolite

obviougly is a metaworphic and foliated gabbro whieh in this particular

area encircles the massif situeted near Skripelend.

Amphlbollte gccur as concordant bands among the gne;ases s well and is

in these cases probebly e constituent of an older gneisa complex, like in the
main S8kripeland-Li zone,

i, Gabbro/meta~gabbro/massive emphibolite

This group of igneous rocks with different texture make up a dominant part of
the bedrock mapped east of the zone, They may together with foliasted amphibolite
form just a part of an extensive massif which probebly once covered most of

the central amphibolite complex today approximately bounded by a line
Tortve1t-Eptavann~Vatne-u;rkeland—Vaanne—Landﬂs-Solberg-Gaudeatad—rortvnlt

and only conteining local imclusions or wedges of the basal gneisses as well as
heavily granitized and tectonized basic rocks. Tnis is partly postulated by

T. Barth, but today we have evidences of younger intrusions es well as

suggested by H. Bjgrlykke.

Only & very small pert of the intrusive being delt with here is mapped as gabbro.
Most of it is converted to meta-gabbro end emphibolite. In the hills N of
Skripeland farm there are situated outcrops of fairly fresh gabbro.

Patches of & similar rock can alsoc be seen among hornblende gneisses between

the farm and the prospect to the 5 of it as described in the Catalogue of
prospect descriptions (Skripeland).

- cont'd =
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One variety of a feirly fresh gabbroic rock is & very magnetic, dark and
medium to coarse grained rock with massive texture, The rock vhich scmetimes
becomes foliated, seems locally to pass into hornblende gneiss (granitization).
Even though it often locks comparatively fresh, it may not necessarily
represent a younger intrusive phase into the basic complex but just a

special variety of the intrusive. A sample collected 25 m 8 of Skripeland
prospect pit contained approximately 50% of labrador feldsper laths, 20%

of hypersthene and augite in equal amounts, 20% hornblende, 5% actinoclite,

3% opaques (mainly oxides) and carbonate, spinel and biotite as accessories.
Hence the rock could be classified as a meta-hyperite,

The dominant veriety of the basic intrusive is a fine to medium grained

rock with masesive and sometimes sugary cheracter containing approximately 50%
plagioclase, It has an allotriomorphic texture and thin sections show from
25% to nil of augite + hypersthene, the pyroxenes mainly occurring as kernels
within amphibole, The originel composition must have been that of a
norite-hyperite, When foliation develops in this rock, it passes into
amphibolite.

Within some localities the fine to medium-grained massive rock gets lighter
because of increasing content of feldspar and also quartz. Alternating
zones of light and dark colour with widths from one cm to teunths of em give
one an impression of primary layering. However, small veins of quartz and
feldspar are seen to branch out discordant from lighter "layers" and into
darker ones, This structure which especially has been recognized in the
hill slopes N of the farm and along the road to the south seems to be caused
by secondery processes and may be related to later granitization,

In some localities the massive verieties have a high content of biotite and
some chlorite. For instance an outcrop by a cert frack 350 m NeNW of the farm
which carries 3 - 10% of disseminsted pyrrhotite, contains around 50% andesine
feldsper, 307 actinoclite + bornblende, 15% biotite and minor chlorite

and auvgite. It has now a dioritic camposition, but obviously represents an
altered phese of the original norite-hyperite.

The trensition against well foliated gneisses is not sharp, Usually the meta-
gabbroic massif passes into massive and so foliated emphibolite before one
meets hornblende gneiss and dioritic goneiss. It is impossible to locate the
exact position o the contact.

Except from the known sulphide mineralization near the Skripeland farm only
ingignificant amounts of sulphides, reisted to the basic intrusive,were
recognized., Magnetite ig the main opagque mineral.

5. Hornblende dioritie rock

The rock which hes only been noticed at a few localities, is mainly coarse-
grained and is massive or slightly foliated. It may exhidbit a linear texture
caused by a parallel orientation of the femic constituent, and it seems to be
associated to massive or foliated smphibolite or hornblende gneiss.

From a fairly large exposure of this rock just N of the road in Stgledalen

sane 350 m E-BE of the famous beryl besring pegmatite guary, V.H. Wiik reports a
"dark med, grained emphibolitic gneias with good schistosity". A thin section
description by Wiik determines the rock as a "metemorphic plagioclase-hornblende
rock” which contains W0% andesine feldspar end 40 - 50% of common hornblende
grains the "aggregate in clusters of considerable size" {1 - 4 em).

- cont'd -
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Similar rocks are reported from the Mgllend and Birkeland ares and might be
vhat T. Barth described as hornblende gabbro or evjite. Its mode of origin is
obscure, but it has never been observed as a host rock for sulphides.,

6. Meta-ultrabasics

Five relatively small bodies of ultrabasic composition have been located of
which 3 are situsted in or close to the Skripeland-li zone and 2 approximetely
600 m to the east of it., E.G. Haldemann has mapped several similar bodies

along the continuation of the zone to the morth,

The mineral composition varies from one occurrence to the other and often within
the same one (see also: "Ultrabasic rocks of the Iveland-Evje area", Febr. 1968
by V.H. Wiik)., Several of these bodies consist of aggregates of emphiboles,
hornblende being & mejor constituent. They ere close to hornblendites in
composition and probably represent altered pyroxenites. A few contain

locally minor amounts of feldspar.

A small megnetite rich body situeted by the Stgledalen road some 600 m ESE of the
large pegmatite quarry comtains a fair amount of dlivine and serpentine and
represents a meta-peridotite, One sample contained 0,11% Ni. The supposed

Bize of the body is 30 m x 70 m.

The largest occurrence mapped in this area is situated neer same swamps 300 m SE
of the deserted farm of Aemdel. Surrounded mainly by weakly sheared auphibolite
vith minor dissemination of yrite and by pegmatites this body is approximately
70 m x 100 m large. The massive and medium-grained dark green rock consists
mainly of hypersthene and augite in equal amounts with variable smounts of
hornblende plus 5% of spinel and opagues. Of the latter pyrite makes up a
minor part as small disseminated grains scattered throughout the rock,

The meta-pyroxenite contains locally minor amounts of feldspar, and seems to

be situated concordant within, the amphibolites,

It is not clear whether the meta-ultrebasics represent basic segregations

vithin the amphibolites comparable to those within the Mglland basic massif, The
apparent relationship to the Skripeland-Ii zone for a number of them suggests
that they are structurally eontrolled and was intruded at a later stage,

None of them have been seen to contain significant amounts of sulphides in

this area,

7 and 8. Granite and Pegmatite.

Only a few outerops of fine to medium-grained red granite have been mappeqd,
vhile the younger pegmatite is an ubiquitous rock especially in the northern
part. Here on the higher ground pegmatites occur as undulating and nearly flat-
lying sheets cutting the foliated amphibolites and gneisses. In this hilly
terrain they are often situated on the top of the hills, now cut by the valleys.
The largest sheet in this area probably had an continucus extension of 1200 m

in the E-W direction. Some of the pegmatites are situated concordant amongst
the surrounding rocks,

9 - 12. Dyke rocks and veins.

A vertical dyke, 15 em wide, of ultremafic camposition (meta-pyroxenite) intersects
mete-gabbroic rocks 500 m NW of Skripeland farm,

Pine-grained dark dykes (meta-dolerites), some cm to one m wide, intersects

messive basic rocke as vell as gneisses. The steeply dipping dykes which strike
280° - 315° and & few 20° amd 45° seem to follow the structural pattern of the area.

- cont'd -
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Fine-grained N-6 striking dykes of "massive amphibolite"are also seen.
Irregular concordaut as well as discordant light to grey coloured quartg-
feldspar veins and dykes with variasble amount of hornblende and biotite are
seen among the gneisses, emphibolite and meta-gabbroic rocks and also
intersect a dyke of "massive amphibolite". They represent together with
more granitic veins observed within the gneisses, part of the granitization
processes of the area, which took place after the intrusion of the
norite-hyperite,

Btructures

Gensral strike of foliatijon within the Ckripeland-Li zone and elsewhere is
N-8 to N-30° E with steep dips, mainly to the east. lLocel varietions
(flexures) ocecur near structure aligmments,

The structure in the meta-gabbroic roek N of Skripeland farm which resembles
layering has & more E-W strike as well with moderate dips to the north.
N-§ foliation or shearing seems to be superimposed on this structure,

Franthe air-photographs strong alignments appesr on the direetion W 259 - 50°, N
as well as NE - SW, E-W and N-S to N - 30E, of which the latter mainly occur
within the zone already described, In the field most of these alignments appear
as elongated wwamps. They must have been active at a relatively late stage

since they cut through pegmatitee. Flexure structures mentioned above indicate
that horisontal movements heve teken place along scme of them.

The local joint system follows the seme directions, as do cbserved shears.
Lineation {4 observations) within the foliated rocks plunges 30° towards

N 15° E, 70° towerds § 30° - 35° W (2 points) and S0° towards N 60° W,

Fold axis (2 observations) plunge 709 towards & 5° W and 80° towerds S - 45° W,

Mineralization

The only sulphide occurrence within the area where any blasting of importance

has been carried out is the Skripeland prospect situated 150 m SE of the
northernmost farm with the same name, Sulphides, meinly pyrrhotite, occur as more
or less massive pods or as fracture fillings releted tc the jointing within

a wedge of massive amphibolite or meta-gabbroic rock surrounded by hornblende
gneiss., A sample of messive sulphides from the dumps was found to carry

0.88% Ni - 0.197 Cu - 0,16% Co = 47.2% Fe - 31,U% S, The ratio (B-Sch):Ni

for 3 samples varied between 24,25 and 36.0 (see prospect description).

Minor sulphbides were observed at some localities as poor dissemination or accessorier
within verious rock types: gneisses, amphibolites as well as meta-gabbroic and
meta=ultrabasic rocks. Out of 1l registered localities excluding Skripeland
prospect pit 4 are in foliated rocks along the Li-Bliripeland sone and 2 in

massive altered gabbroic rock within 200 n distence from it. At 3 other localities
the sulphides are confined to sheared amphibolite and dioritic gneiss.

The content of sulphides of which pyrite is by far the dominant mineral, has not
been observed to exceed 5% except froum two localities 500 m (sample 10/68 - Dl2a)
and 350 m (sample 19/68 - D12a) N-NW of Bkripeland ferm respectively where the
content locally is up to 10%: 500 m W-NW of the farm, by a cart track, & shot
bhas been blested in a small outcrop of gnelss only 30 m W of the contact of the
meta=gabbroic masasif, The rock contains locally 5 ~ 10% of pyrrhotite and minor
chalcopyrite as disseminations.

350 m W-NW of the farm also by & cart track, an outcrop of altered meta-gabbroic
rock already described contains up to 10% of fine disseminated pyrrhotite.

The mctinolite - biotite rich massive rock is situated about 100 m E of the
supposed gneiss contact., A thin section shows that the pyrrhotite is

connected to biotite and actinolite -~ hornblende,
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A nearby outerop of & similar rock rich in magnetite is intersected by vertical
feldsper rich veins, 2 - 4 cm wide, which carry minor amounts of pyrite and
pyrrhotite,

i ' ! | [ CuTFL [8-Beh
Specimen No. Ni | Co Cu | Fe ' 8 | Wi |Co | HI
11a/68 - Dl2a ' | |
Weathered sample of messive ' ! '
sulphides from dumps, ' : ;
Skripeland prospect 0.88 | 0,16 | 0,19 47.2 31.4 0.22| 5,5 | 36.00

11b/68 - Dl2a

Massive amphibolite with
disseminated pyrrhotite from dumps , .
Skripelané prospect 0,086 0.014 0,081 |17.2 | 2.9/0.9%| 9.0 | 31.0

10/66 - Dl2a

Dioritic gneiss with dissen,

sulphides : | .

500 m W-NW of Skripeland farm N. | 0.02]0.01]0,03 | 8.2| 3.6 1.5 2.0 180.0

u
i

19/68 - Di2a

Meta-gabbroic rock with dissem,

pyrrhotite :

350 m W-NW of Bkripeland farm X, 0.01| 0,01 0,09 |13.0 3.4 0,09 1.0 (3%40,0

The assays were carried out at FN K'sand in February and September 1968

The two latter samples show a completely different Ni:Co and (8~Sch):Ni ratio
than semples from Skripeland prospect and seem to represent & different type
of mineralization vhich is not of economic interest.

The meta-pyroxenite 300 m SE of Aemdal farm which is mainly surrounded by

slightly sheared amphibolite containing up to a few per cent of pyrite is already
described. An outcrop of massive amphibolite 350 m SW of Stgledalen farm

contains up to 5% of disseminated pyrite.

In the writers opinion it is likely that the sulphides recorded within basic
and ultrabasic intrusives during the mapping (including Skripeland prospect )
are of secondary origin or represent remobilized sulphides .

The sulphur to nickel ratio in the analysed samples is high., ZXEven the
mineralization at the Bkripeland prospect seems to have a ratio which makes it
of dubious econcmic interest,

It should be mentioned that four Ed traverses (60 n connection cable} with 120 m
intervals to the west of Skripeland farm across the contact of the meta—
gabbroic massif were nsgative (see geophysical map from Skripeland-Li

lineament in Iveland in 1968).

April 1, 1970
EOv/hin



LITJERN-SKRIPELAND ZONE S. (E.Q.)

Introduction

During 1968 detailed mapping was carried out along this zone over approximately
8 km. Dr. E.G. Haldemann covered the northern part and the writer the

southern part including the map sheets D 10, D 11 and tc some extent E 1lc, Elld
and E 12 d, This chapter will only deal with the southern part. No detailed
map 1s drawn from this area, and the observations mede on the following blown up
air photographs in scale 1:5'000 2340, 2342, 2439, 2441 are plotted on the
regional geological map of the Evje-Iveland area (scale 1:25'000).

The N-S trending zone was known to parallel an aeromagnetic anomaly high in the
southern area co-insiding with massive basic rocks to the east and to carry
several bodies of meta-ultrabasiec rocks. A few known nickel prospects are
situated in or close to the aligmment as well. It was decided to carry

out a more detailed investigation of the zone since it was regarded as potential
ground for mineralizations., In the southern area some traverses were extended

up to 2 km east of the zone to get a better knowledge of the broad mag anomaly
and the relationship to the known basie intrusives in the Tortveit - Mglland area.

General geology

The main rock types co-insiding with the mag high over the high ground at
Skripeland, Solheia and Rostadheia are various varieties of basic rocks such as
met a~-gabbro and massive and foliated amphibolites. The ancmaly is to the SE
bounded by the Tortveit NE shear zone, to the § by acid gneisses in the

lower country N of Grossvann and to the W by the Litjern-Skripeland zene.

The latter zone is covered by a mag low, and the magnetic gradient from the
mag high just N of Skripeland farm is 1100 £ over a distance of 300 m.

Within the N-S striking zone the dominant rocks consist of foliated dioritic
gneisses and hornblende gneisses as well as more or less foliated amphibolites.
Strike of foliation is between N-S and N 30° E or nearly parallel to the magnetic
trend, while dips are vertical or steep - mainly to the east. Steeply dipping
joints and minor shears with strikes between NNW and NNE were observed.

From field observations it can, therefore, be stated that the southern part of
the depression or valley called the Litjern-Skripeland zone is caused by more
acid and tectonized gneisses compared tc the more massive and basic rocks of
igneous origin to the east which also contain a fair amount of magnetite giving
rise to a dominant mag high. From the regional geological map one sees that
the rocks to the west mainly consist of amphibolites which surely are more
resistant to erosion than the more acid gneisses situated along the zone.

Brief rock description

For a more thorough description it is referred to "Description of rock types
and a brief note on the geologiecal history of the area" by F. Nixon, Jan. 1970.

The following rock types were encountered during the mapping:

- cont'd -~
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12 granitic/pegmatitic veins

Dykes 11 guartz-feldspar veins with hornblende/biotite
and 10 meta-dolerites

veins, 9 ultramafics

Massifs 8 pegmatite (dominant )

and 7 granite

bodies 6 meta-ultrabasics

(mainly massive)

5 hornblende dioritiec rock
4 gebbro/meta~gabbro/massive amphibolite (dominant)

Foliated 3 amphibolite (dominant}

rocks 2 hornblende gneiss (dominant )
1 dioritic gneiss (dominant)

1 and 2. Dioritic gneiss and hornblende gneiss

These usually well foliated gneisses are mainly confined to the

Li-Skripeland zone and are believed to belong to a basement complex into

which the basic rocks intruded. Hornblende and biotite are often present

in the dioritic gneiss and may cause banding. When the hornblende content
becomes high, the rock is called hornblende gneiss.

However, similar gneisses are mapped within areas where granitization has

taken place, and here the hornblende gneiss especially seems to be an alteration
product of emphibolite (to example the Skripeland farm vicinity).

3. Amphibolite (foliated)

Like elsewhere in the Evje-Iveland area foliated amphibolites surrounds

the more massive meta-gabbroic rocks. In this case the amphibolite

obviously is a metamorphic and foliated gabbro which in this particular

area encircles the massif situated near Skripeland.

Amphibolite occur as concordant bands among the gneisses as well and is

in these cases probably a constituent of an older gneiss complex, like in the
main Skripelsnd-Li zone.

4. Gabbro/meta-gabbro/massive amphibolite

This group of igneous rocks with different texture make up a dominant part of
the bedrock mapped east of the zone. They may together with foliated@ amphibolite
form just a part of an extensive massif which probably once covered most of

the central amphibolite complex today approximately bounded by a line
Tortveit-Eptevann-Vatne-Birkeland-Vaanne-Landés-Solberg-Gaudestad-Tort velt

and only containing local inclusions or wedges of the basal gneisses as well as
heavily granitized and tectonized basic rocks. This is partly postulated by

T. Barth, but today we have evidences of younger intrusions as well as

suggested by H. Bjgrlykke.

Only a very small part of the intrusive being delt with here is mapped as gabbro.
Most of it is converted to meta-gabbro and amphibolite. In the hills N of
Skripeland farm there are situated outcrops of fairly fresh gabbro.

Patches of a similar rock can also be seen among hornblende gneisses between

the farm and the prospect to the S of it as described in the Catalogue of
prospect descriptions (Skripeland).
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One variety of a fairly fresh gabbroie rock is a very magnetic, dark and
medium to coarse grained rock with massive texture. The rock which somet imes
becomes foliated, seems locally to pass into hornblende gneiss (granitization).
Even though it often looks comparatively fresh, it may not necessarily
represent a younger intrusive phase intoc the basic complex but just a

special variety of the intrusive. A sample collected 25 m 3 of Skripeland
prospect pit contained approxlmately 50% of labrador feldspar laths, 20%

of hypersthene and augite in equal amounts, 20% hornblende, 5% actinolite,

3% opaques (mainly oxides) and carbonate, spinel and biotite as accessories.
Hence the rock could be classified as a meta-hyperite.

The dominant varlety of the basic intrusive is a fine to medium grained

rock with massive and sometimes sugary character containing approxlmately 50%
plagioclase., It has an allotriomorphic texture and thin sections show from
25% to nil of augite + hypersthene, the pyroxenes mainly occurring as kernels
within amphibole. The original composition must have been that of a
norite-hyperite. When foliation develops in this rock, it passes into
amphibolite.

Within some localities the fine to medium-grained massive rock gets lighter
because of increasing content of feldspar and also quartz. Alternating
zones of light and dark colour with widths from one em to tenths of cm give
one an impression of primary layering. However, small v91ns of quartz and
feldspar are seen to branch out discordant from lighter "layers" and into
darker ones. This structure which especially has been recognized in the
hill slopes N of the farm and along the road to the south seems to be caused
by secondary processes and may be related to later granitization.

In some localities the massive varieties have a high content of biectite and
some chlorite. For instance an outcrop by a cart track 350 m N-NW of the farm
which carries 3 - 10% of disseminated pyrrhotite, contains around 50% andesine
feldspar, 30% actinolite + hornblende, 15% biotite and minor chlorite

and augite. It has now a dioritic composition, but obvieusly represents an
altered phase of the original norite-hyperite.

The transition against well foliated gneisses is not sharp. Usually the meta-
gabbroic massif passes into massive and so foliated amphibolite before one
meets hornblende gneiss and dioritic gneiss. It is impossible to locate the
exact positiondf the contact.

Except from the known sulphide mineralization near the Skripeland farm only
insignificant amounts of sulphldes, related to the basic intrusive,were
recognized. Magnetite is the main opacue mineral.

5. Hornblende dioritic rock

The rock which has only been noticed at a few localities, is mainly coarse-
grained and is massive or slightly foliated. It may exhibit a linear texture
caused by a parallel orientation of the femic constituent, and it seems to be
associated to massive or foliated amphibolite or hornblende gneiss.

From a fairly large exposure of this rock just N of the road in Stgledalen

same 350 m E-SE of the famous beryl bearing pegmatite quary, V.H. Wiik reports a
"dark med. grained amphibolitic gneiss with good schistosity". A thin section
deseription by Wiik determines the rock as a "metamorphic plagioclase-hornblende
rock" which contains 40% andesine feldspar and 40 - 50% of commen hornblende
grains the "aggregate in clusters of considerable size" (1 - L em).

- cont'd -




-4 -
Similar rocks are reported from the Mglland and Birkeland area and might be
what T. Barth described as hornblende gabbro or evjite. Its mode of origin is

obscure, but it has never been observed as a host rock for sulphides.

6., Meta-ultrabasics

Five relatively small bodies of ultrabasic composition have been located of
which 3 are situated in or close to the Skripeland-Li zone and 2 approximately
600 m to the east of it, E,G, Haldemann has mapped several similar bodies

aleng the continuvation of the zone t¢ the north.

The mineral composition varies from one occurrence to the other and often within
the same one (see also: "Ultrabasic rocks of the Iveland-Evje area", Febr. 1968
by V.H. Wiik). Several of these bodies consist of aggregates of amphiboles,
hornblende being a major constituent. They are close to hornblendites in
composition and probably represent altered pyroxenites. A few contain

locally minor amounts of feldspar.

A small magnetite rich body situated by the Stgledalen road some 600 m ESE of the
large pegmatite quarry contains a fair amount ofdivine and serpentine and
represents a meta-peridotite. One sample contained 0.11% Ni. The supposed

size of the body is 30 m x TO0 m.

The largest occurrence mapped in this area 1s situated near some swamps 300 m SE
of the deserted farm of Aamdal. Surrounded mainly by weakly sheared amphibolite
with minor dissemination of yrite and by pegmatites this body is approximately
T0m x 100 m large. The massive and medium-grained dark green rock consists
mainly of hypersthene and sugite in equal amounts with variable amounts of
hornblende plus 5% of spinel and opagues. Of the latter pyrite makes up a
minor part as small disseminated grains scattered throughout the rock,

The meta-pyroxenite contains locally minor amounts of feldspar, and seems to

be situated concordant within the amphibolites.

It is not clear whether the meta-ultrabasics represent basic segregations

within the amphibolites comparable to those within the Mglliand basic massif. The
apparent relationship to the Skripeland-Li zone for a number of them suggests
that they are structurally controlled and was intruded at a later stage.

None of them have been seen to contain significant amounts of sulphides in

this area.

T and 8., Granite and Pegmatite.

Cnly a few outcrops of fine to medium-grained red granite have been mapped,
while the younger pegmatite is an ubiquitous rock especially in the northern
part. Here on the higher ground pegmatites ocecur as undulating and nearly flat-
lying sheets cutting the foliated amphibolites and gneisses. In this hilly
terrain they are often situated on the top of the hills, now cut by the valleys.
The largest sheet in this area probably had an continuous extension of 1200 m

in the E-W direction. Some of the pegmatites are situated concordant amongst
the surrounding rocks.

9 - 12. Dyke rocks and veins.

A vertical dyke, 15 cm wide, of ultramafic composition (meta-pyroxenite) intersects
neta-gabbroic rocks 500 m NW of Skripeland farm,

Fine-grained dark dykes (meta-dolerites), some em to one m wide, intersects

massive basic rocks as well as gneisses. The steeply dipping dykes which strike
2809 - 315° and a few 209 and 45° seem to follow the structural pattern of the area.
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Fine-grained N-S striking dykes of '"massive amphibolite"are also seen.
Irregular concordant as well as discordant light to grey coloured quartz-
feldspar veins and dykes with variable amount of hornblende and biotite are
seen among the gneisses, amphibolite and meta-gabbroic rocks and also
intersect a dyke of "massive amphibolite". They represent together with
more granitic veins observed within the gneisses, part of the granitization
processes of the area, which toock place after the intrusion of the
norite-hyperite.

Structures

General strike of foliation within the Skripeland-Li zone and elsewhere is
N-S to N-30° E with steep dips, mainly to the east. Local variations
(flexures) oceur near structure alignments.

The structure in the meta-gabbroic rock N of Skripeland farm which resembles
layering has a more BE-W strike as well with moderate dips to the north.
N-S foliation or shearing seems to be superimposed on this structure.

From the air-photographs strong aligrments appear on the direction W 25° - 50° ¥
as well as NE - SW, E-W and N-S to N - 30E, of which the latter mainly occur
within the zone already described. In the field most of these alignments appear
as elongatedsvamps. They must have been active at a relatively late stage

since they cut through pegmatites. Flexure structures mentioned above indicate
that horisontal movements have taken place along some of them.

The local joint system follows the same directions, as do observed shears.
Lineation (4 observations) within the foliated rocks plunges 30° towards

N 15° E, T0° towards S 30° - 35° W (2 points) and 50° towards N 60° W.

Fold axis (2 observations) plunge T0° towards S 5° W and 80° towards S - 45° w.

Mineralization

The only sulphide occurrence within the area where any blasting of importance

has been carried out is the Skripeland prospect situated 150 m SE of the
northernmost farm with the same name. Sulphides, mainly pyrrhotite, occur as more
or less massive pods or as fracture fillings related to the jeinting within

a2 wedge of massive amphibolite or meta-gabbroiec rock surrounded by hornblende
gneiss. A sample of massive sulphides from the dumps was found to carry

0.88% Ni - 0.19% Cu ~ 0.16% Co - 47.2% Fe - 31.4% S. The ratio (S-Sch):Ni

for 3 samples varied between 24.25 and 36.0 (see prospect description).

Minor sulphides were observed at some localities as poor dissemination or accessories
within various rock types: gneisses, amphibolites as well as meta-gabbroic and
meta-ultrabasic rocks. Out of 11 registered localities excluding Skripeland

prospect pit U are in foliated rocks along the Li-~Skripeland zone and 2 in

massive altered gabbroic rock within 200 m distance from it. At 3 other localities
the sulphides are confined to sheared amphibolite and dioritic gneiss.

The content of sulphides of whiech pyrite is by far the dominant mineral, has not
been observed to exceed 5% except from two localities 500 m (sample 10/68 - D12a)
and 350 m (sample 19/68 - D12a) N-NW of Skripeland farm respectively where the
content locally is up to 10%: 500 m W-NW of the farm, by a cart track, a shot
has been blasted in a small outcrop of gneiss only 30 m W of the contact of the
meta-gabbroic massif. The rock contains locally 5 - 10% of pyrrhotite and minor
chalcopyrite as disseminations.

350 m W-NW of the farm alsc by a cart track, an outcrop of altered meta-~gabbroic
rock already described contains up to 10% of fine disseminated pyrrhotite.

The actinolite -~ biotite rich massive rock is situated about 100 m E of the
supposed gneiss contact. A thin section shows that the pyrrhotite is

connected to biotite and actinolite - hornblende.
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A nearby outcrop of a similar rock rich in magnetite is intersected by vertical
feldspar rich veins, 2 - 4 cm wide, which carry minor amounts of pyrite and
pyrrhotite.

| Cu Wi [B-gen
Specimen Ko, | Ni Co Cu Fe S Ni Co i

11a/68 - Dl2a

Weathered sample of massive
sulphides from dumps,
Skripeland prospect ' 0.88 0.16 0,19 L7.2 §1.h 0.22 5.5 36,00

1

11b/68 - Dl2a *
Massive amphibolite with |
disseminated pyrrhotite from dumps, :
Skripeland prospect ‘0.086 0.01k 0,081 17.2 !2.9 0.94% 9.0 31.0

10/68 - D12a

Dioritic gneiss with dissem.

sulphides

500 m W-3W of Skripeland farm H. 0.02 0.01 0.03 8.2 3.6!1.5 2.0 180.0

19/68 - Dl2a

Meta-gabbroic rock with dissem,

pyrrhotite

350 m W-NW of Skripeland farm K. 0.01 0.01 0.09 |13.0 3.% 0.09 1.0 340.0
h |

The assays were carried out at FN K'sand in February and September 1968

The two latter samples show a completely different Ni:Co and (S-Sch):Ni ratio
than samples from Skripeland prospect and seem to represent a different type
of mineralization which is not of economic interest.

The meta-pyroxenite 300 m SE of Aamdal farm which i1s mainly surrounded by
slightly sheared amphibolite containing up to a few per cent of pyrite is already
described. An outcrop of massive amphibolite 350 m SW of Stgledalen farm
contains up to 5% of disseminated pyrite.

In the vwriters opinion it is likely that the sulphides recorded within basic
and ultrabesic intrusives during the mapping (including Skripeland prospect)
are of secondary origin or represent remobilized sulphides.

The sulphur to nickel ratio in the analysed samples is high. Even the
mineralization at the Skripeland prospect seems tc have a ratio which makes it
of dubious economic interest.

It should be mentioned that four EM traverses (60 m connection cable) with 120 m
intervals to the west of Skripeland farm across the contact of the meta-
gabbroic massif were negative (see geophysical map from Skripeland-Li

lineament in Iveland in 1968).

April 1, 1970
EOv/hm



LITJERN-SKRIPELAND ZONE 8. (E.0.)

Introduction

During 1968 detailed mapping was carried out aleng this zone over approximately
8 km., Dr. E.G. Haldemann covered the northern part and the writer the

southern part including the map sheets D 10, D 11 and to some extent E 1lc, Elld
and E 12 d. This chapter will only deal with the southern part. No detailed
map is drawn from this area, and the observations made on the following blown up
air photographs in scale 1:5'000 2340, 23Lk2, 2439, 2LLl are plotted on the
regional geological map of the Evje-~Iveland area (scale 1:25'000).

The N-5 trending zone was known to parallel an aeromagnetic anomaly high in the
southern area co-insiding with massive basic rocks to the east and to carry
several bodies of meta-ultrabasic rocks. A few known nickel prospects are
situated in or close to the aligmment as well. It was decided to carry

out a more detailed investigation of the zone since it vas regarded as potential
ground for mineralizations. In the southern area some traverses vere extended

up to 2 lkm east of the zone to get a better knowledge of the broad mas anomaly
and the relationship to the known basic intrusives in the Tortveit - Liglland area.

General geology

The main rock types co-insiding with the mag high over the high ground at
Skripelsnd, Solheia and Rostadheia are various varieties of basie rocks such as
meta-gabbro and massive and foliated esmphibolites. The anomaly is to the SE
bounded by the Tortveit NWE shear zone, to the 5 by acid gneisses in the

lower country N of Grossvann and to the W by the Litjern-Skripeland zone.

The latter zone is covered by a mag low, and the magnetic gradient from the
mag high just N of Skripeland farm is 1100 & over a distance of 300 m.

Within the N-8 striking zone the dominant rocks consist of foliasted dioritic
gneisses and hornblende gneisses as well as more or less foliated amphibolites.
Strike of foliation is between N-S and F 30° E or nearly parallel to the magnetic
trend, while dips are vertical or steep — mainly to the east. Steeply dipping
joints and minor shears vith strikes between FNW and IiE were observed.

From field observations it can, therefore, be stated that the southern part of
the depression or valley called the Litjern-Skripeland zone is caused by more
acid and tectonized gneisses compared to the more massive and basic rocks of
igneous origin to the east which also centain a fair emount of magnetite giving
rise to a dominant mag kigh. From the regional geological map one sees that
the rocks to the west mainly consist of amphibolites which surely are more
resistant to erosion than the more acid gneisses situated along the zone.

Brief rock description

For a more thorough description it is referred to "Description of rock types
and a brief note on the geological history of the area" by F. Nixon, Jan. 1970.

The following rceck types wvere encountered during the mapping:
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12 granitie/pegmatitiec veins

Dykes 11 quartz-feldspar veins with hornblende/biotite
and 10 meta-dolerites

veins. 9 ultramafics

Massifs 8 pegmatite {(dominant)

and T granite

bodies 6 meta-ultrabasics

harnblende dioritic rock

(mainly massive) 5
I gabbro/meta-gabbro/massive amphibolite (dominant)

Foliated 3 amphibolite (dominant)
rocks ¢ hornblende gneiss (dominant)
1 dioritic gneiss (dominant)

1 and 2. Dioritie gneiss and hornblende gnelss

These usually well foliated gneisses are mainly confined to the

Li-Skripeland zone and are believed to belong to a baserment complex into

vitieh the basie rocks intruded. Hornblende and biotite are often present

in the dioritic gneiss and may cause banding. When the hornblende content
becomes high, the rock is called hornblende gneiss.

However, simllar gneisses are mapped within areas where granitization has

taken place, and here the hornblende gneiss especially seems to be an alteration
product of smphibolite (to example the Skripeland farm vieinity).

3. Amphibolite (foliated)

Like elsewhere in the Evje-Iveland area foliated amphibolites surrounds

the more massive meta-gabbroie rocks. In this case the amphibolite

obviously is a metamorphic und foliated gabbro vhich in this particular

area cnecircles the massif situated near Skripeland.

Amphibolite occur as concordant bands =zmong the gneisses as well and is

in these cases probably a constituent of an older gneiss complex, like in the
main Skripeland-Li zone,

4. Gabbro/meta-gabbro/massive amphibolite

This group of igneous rocks with different texture make up a dominant part of
the bedrock mapped east of the zone. They may together with foliated amphibolite
form just a part of an extensive massif whieh probably once covered most of

the central amphibolite complex today epproximately bounded by a line
Tortveit-Eptevann-Vatne-Birkeland-Vaanne-Landds-Solberg-Caudest ad-Tort veit

and only containing local inclusions or vedges of the basal gneisses as well as
heavily granitized and tectonized basic rocks. This is partly postulated by

T. Barth, but today we have evidences of younger intrusions as well as

suggested by H. Bjgrlykke.

Only a very small part of the intrusive being delt with here is mapped as gabbro.
dost of it is converted to meta-gzabbro and amphibolite. 1In the hills N of
Skripeland farm there are situated outcrops of fairly fresh gabbro.

Patches of a similar rock can also be seen among hornblende gneisses bolween

the farm and the prospect to the S of it as described in the Catalogue of
prospect descriptions (Skripeland).

- cont'd -
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One variety of a fairly fresh gabbroic rock is a very magnetic, dark and
medium to coarse grained rock with massive texture. The rock which sometimes
becomes foliated, seems locally to pass into hornblende gneiss (granitization).
Even though it often looks comparatively fresh, it may not necessarily
represent a younger intrusive phase into the basic complex but just a

special variety of the intrusive, A sample collected 25 m S of Skripeland
prospect pit contained approximately 507 of labrador feldspar laths, 20%

of hypersthene and augite in equal amounts, 209 hornblende, 5% actinolite,

3% opaques (mainly oxides) end carvonate, spinel and biotite as accessories.
Hence the rock could be classified as a meta-hyperite.

The dominant variety of the basic intrusive is a fine to medium grained

rock with massive and sometimes sugary character containing approximately 503
plagioclase. It has an allotriomorphic texture and thin sections show from
25% to nil of augite + hypersthene, the pyroxenes mainly occurring as kernels
within amphibole. The original composition must have been that of a
norite-hyperite. When foliation develops in this rock, it passes into
amphibolite.

Within some localities the fine to medium-grained massive roeck gets lighter
because of increasing content of feldspar and also quartz. Mternating
zones of light and dark colour with widths from one cm to tenths of cm give
one an impression of primary layering., However, small veins of quartz and
feldspar are seen to branch out discordant from lighter "layers" and into
darker ones. This structure vhich especially has been recognized in the
hill slopes N of the farm and along the road to the south seems to be caused
by secondary processes and may be related to later granitization.

In some localities the massive varieties have a high content of bictite and
some chlorite. For instance an outcrop by a cart frack 350 m N-NW of the farm
which carries 3 - 10% of disseminated pyrrhotite, contains around 50% andesine
feldspar, 30§ actinolite + hornblende, 155 biotite and minor chlorite

and augite. It has nov a dioritic composition, but cbvieusly represents un
altered phase of the original norite~hyperite,

The transition against well foliated gneisses is not sharp. Usually the meta-
gabbrolc massif passes into massive and so foliated amphibolite before one
meets hornblende gneiss and dioritic gneiss. It is impossible to locate the
exact positiond the contact.

Except fram the known sulphide mineralization near the Skripeland farm only
insignifieant amounts of sulphides, related to the basic intrusive,were

recognized. Magnetite is the main opague mineral.

5. Hornblende dioritic rock

The rock which has only been noticed at a few localities, is mainly coarse-
grained and is massive or slightly foliated. It may exhibit a linear texture
caused by a parallel orientation of the femic censtituent, and it scems Lo be
associated to massive or foliated amphibolite or hornblende gneiss.

From a fairly large exposure of this rock just N of the road in Stgledalen

some 350 m E-SE of the famous beryl bearing pegmatite guary, V.H. Wiik reports a
"dark med. grained amphibolitic gneiss with good schistosity". A thin section
description by Wiik determines the rock as a "metamorphic plagioclase-hornblende
rock” vhieh contains 40§ andesine feldspar and 40 - 507 of common hornblende
grains the "eggregate in clusters of considerable size" (1 - k4 em).

- cont'd -
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Similar rocks are reported from the Midlland and Birkeland area and mlght be
what T. Barth described as hornblende gabbro or evjite. Its mode of origin is
obscure, but it has never been cbserved as a host rock for sulphides.

6. Meta-ultrabasics

Five relatively small bodies of ultrabasic composition have been locaied of
which 3 are situated in or close to the ukrlpeland-Li zone and 2 approximately
600 n to the east of it. E.G. Haldemunn has mapped several similar bodies

along the continuation of the zone to the north.

The mineral composition varies from one occurrence to the other and often within
the same one (see also: '"Ultrabasic rocks of the Iveland-Evje area", Febr. 1968
by V.H. Wiik}. Scveral of these bodies consist of aggregates of amphiboles,
hornblende being a major comstituent. They are close to hornblendites in
composition and probably represent altered pyroxenites. A few contain

locally minor amounts of feldspar.

A smell magnetite rich body situated by the Stgledalen road some 600 m ESE of the
large pegmatite quarry contains a fair amount ofcdlivine and serpentine and
represents a meta-peridotite. One sample contained 0.11% Ni. The supposed

size of the body is 30 m x 70 m.

The largest occurrence mapped in this area is situated near some swamps 300 m SE
of the deserted farm of Aemdal. Surrounded mainly by weakly sheared amphibolite
with minor dissemination oflyrltc and by pegmatites this body is approximately
70 m x 100 m large. The massive and medium-grained dark green rock consists
mainly of hypersthene and augite in equal amounts with variable zmounts of
hornblende plus 5% of spinel and opagues. Of the latter pyrite makes up a
minor part as small disseminated Lrain, seattered throughout the rock.

The mete-pyroxenite contains locally minor amounts of feldspar, and seems to

be situated concordant within the amphibolites.

It is not clear vhether the meta-ultrabasics represent basic segregations

within the amphibolites comparable to those within the Hglland basic massif. The
apparent relationship to the Skripeland-Li zone for a number of them suggests
that they are structurally controlled and was intruded at a later stage.

None of them have been seen to contain significunt amounts of sulphides in

this area.

7 and 8. Granite and Pegmatite.

Only a few outcrops of fine to—medlwn—gralned red granite have been mapped,
while the younger pegmatite is an ubiquitous rock especially in the northern
part. Here on the higher ground pegmatites occur as undulatlnb and nearly Tlat-
lying sheets ecutting the foliated amphibelites and gneisses. In this hilly
terrain they are often situated on the top of the hills, now cut by the wvalleys.
The largest sheet in this area probably had zn continuous extencion of 1200 m
in the E-V direction. Some of the pegmatites are situated concordant amongst
the surrounding rocks.

9 - 12. Dyke rocks and veins.

A vertical dyke, 15 em wide, of ultrumafic composition (meta-pyroxenite) intersects
meta-gabbroic rocks 500 m KW of Skripeland farm.

Fine-grained dark dykes (meta—dalelite*), some cm to one m wide, intersects

massive basic rocks as well as gneisses. The steeply dipping dykes which strike
2809 - 315° and a few 207 end 45° seem to follow the structural pattern of the area.

- cont'd -
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Fine~grained N-S striking dykes of "massive amphibolite'are also seen.
Irregular concordant as well as discordant light to arey coloured quartz-
feldspar veins and dykes with variable amount of hornblende and biotite are
seen among the gneisses, amphivolite and meta-gabbreic rocks and also
intersect a dyke of "massive amphibolite". They represent together with
more granitic veins cbserved within the gneisses, part of the granitization
processes of the area, which took place after the intrusion of the
norite-hyperite.
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tructures

General strike of foliation within the Skripeland-Li zone and elsewhere 1is
=3 to N-30° E with steep dips, mainly to the east. Local variations
(flexures) occur near structure alignments.

The structure in the meta-gabbroile rock N of Skripeland farm which resembles
layering has a more E-W strike as well with moderate dips to the north.
N-S foliation or shearing seems to be superimposed on this structure.

Fromthe air-photographs strong alignments appear on the direction W 259 - 50° N
as well as NE - SW, E-W and N-8 to N - 30E, of which the latter mainly occur
within the zone already described. In the field most of these aligmments appear
as elongatedsvamps. They must have been active at a relatively late stage

since they cut through pegmatites. TFlexure structures mentioned sbove indicate
that horisontal movements have taken place along some of them.

The local joint system follows the same directions, as do observed shears.
Lineation (4% observaetions) within the foliated rocks plunges 30 towards

N 15° E, T0° towards S 30° - 35° W (2 points) and 50° towards N 60° W.

¥old axis (2 observations) plunge 709 towards $ 5° W and 80° towards S — 45° .

Minersglization

The only sulphide occurrence within the area where any blasting of importance

has been ecarried out is the Skripeland prospect situated 150 m SE of the
northernmost farm with the same name. Sulphides, malnly pyrrhotite, cccur as more
or less massive pods or as fracture fillings releted to the jointing within

a wedgze of massive emphibolite or meta-gabbroic rock surrounded by hornblende
gneiss. A sample of massive sulphides from the dumps was found to carry

0.88% Ni - 0.19% Cu - 0.16% Co - bh7.2% Fe - 31.4% 8. The ratic (5-Sch):Ni

for 3 samples varied between 24.25 and 36.0 (see prospect description).

Minor sulphides were observed at some localities as poor dissemination or accessories
within various rock types: gneisses, amphibolitesg as well as meta-gabbroie and
meta-ultrabasic rocks. OQut of 11 registered localities excluding Skripeland

prospect pit % are in foliated rocks along the Li-Bkripelend zone and 2 in

massive altered gabbroic rock within 200 m distance from it. At 3 other localities
the sulphides are confined to sheared amphibolite and dioritic gneiss.

The content of sulphides of which pyrite is by far the dominant mineral, has not
been observed to exceed 57 except from two localities 500 m (sample 10/68 - Dl2a)
and 350 m (sample 19/68 - D12a) N-NW of Skripeland farm respectively where the
content locally is up to 10%: 500 m W-NW of the farm, by a cart track, a shot
has been blasted in a small outcrop of gneiss only 30 m W of the contact of the
meta-gabbroic massif. The rock contains locally 5 - 10% of pyrrhotite and minor
chalcopyrite as disseminations.

350 m W-NW of the farm alsc by a cart track, an outcrop of altered meta-gabbroic
rock already described contains up to 10% of fine disseminated pyrrhotite.

The actinolite - biotite rich maessive rock is situated about 100 m E of the
supposed gneiss contact. A thin section shows that the pyrrhotite is

connected to bilotite and actinolite -~ hornblende.

- cont'd -
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A nearby outcrop of a similar rock rieh in magnetite is intersected by vertical
feldspar rich veins, 2 - 4 cm wide, which carry minor amounts of pyrite and
pyrrhotite.

| ! ) 1 Cu Ni ‘S-Sch
Sgecimen No. | N1 Co Cu Fe S Ni_ Co i
11a/68 - Dl2a
Weathered sample of massive _ !
sulphides from dumps, { |
Skripeland prospect 1 0.88 '0.16 0.19 U7.2 31k 0.22 5.5  36.00

L

T {

11b/68 - Dl2a i
Massive amphibolite with |
disseminated pyrrhotite from dumps, f
¥

Skripeland prospect 0,086 0.014 0.081 17.2' 2.9 6.9% 9.0 31.0

10/68 - Dl2a ‘
Dioritic gneiss with dissen.
sulphides

200 m W-NW of Skripeland farm N, +0.02 0.01 0.03 3.6il.5 2.0 180.0

oo
[AV]

19/68 - plZa

Meta-gabbrolic rock with dissem.

pyrrhotite i

350 m W-NW of Skripeland farm N. © 0.01 0,01 0.09 13.0(3.% 0.09 1.0 340.0

s ]

The assays were carried ocut at FN K'sand in February and September 1968

The two latter samples show a completely different Ni:Co and {S-Sen):Ni ratio
than semples from Skripeland prospect and seem to represent a different type
of mineralization which is not of economie interest.

The meta-pyroxenite 300 m BE of Aamdal farm which is meinly surrounded by

slightly sheared amphibolite containing up to a few per cent of pyrite is already
described. An ocutcrop of massive amphibolite 350 m SW of Stgledalen farm

containg up to 5% of disseminated pyrite.

In the writers opinion it is likely that the sulphides recorded within basic
and ultrabasic intrusives during the mapping (including Skripeland prospect)
are of secondary origin or represent remobilized sulphides.,

The sulphur to nickel ratio in the analysed samples is high. Even the
mineralization at the Skripeland prospect seems tc have a ratic which makes it
of dubious economic interest.

It should be menticned that four EM traverses (60 m comnection cesble) with 120 m
intervals to the west of Skripeland farm across the contact of the meta—
gabbroic massif were negative (sce geophysical map from Skripeland-Li

lineament in Iveland in 1968),

April 1, 1970
EOv/hm
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EVJE~IVELAND PROJECT
CATALOGUE ¥Ou eeses

FALCONBRIDGE NIKKELYERK, AKTIESELSKAP

LOCATION

BKRIPELAND prospect situated beside the road 150 m SE of Northern
8kripeland farm (414 m a,s,1,) in Iveland kxommune. In the north-eastern
part of map unit D12 on air photograph No. 1-61 6L-2342., The farm is
reached by car along & 3 kx long road from Fossheim, a crossroad
1 kz N of Birketveit in Iveland,

STATUS
"Anmeldt" (claimed) by A/8 SULFIDMAIM the 20th December, 1967.

HIETORY

The prospect is described in H. Bjgrlykke's diary (Dagbok for arbeide
for A/S Raffineringsverket, Evje. Sommeren 1940) and is briefly mentioned
by Tom F.B, Barth in NGU publication 168a: "The nickeliferous Iveland-Evje
emphibolite and its relation.” Frank Nixon carried out regional mapping
in the area in 1967 (see diary). Judging by the weathering of oreblocks
and by the overgrowth the pit was prouuv.y blasted around the turn
cf the century.

GEOLOGICAL SETTIKG

The prospect is situated vwithin a massif of meta-gabbro/massive
auphibolite coinciding with an aeromagnetic anomaly high., It is situsted
around 700 m to the esst of the Skripeland-Li lineawent and within a
heavily granitized part of the basic massif where patches of more or
less basic and massive rocks occur together with hornmblende gneisses
(see geophysical map of Skripeland-Li lineament in scale 1:2'000 and
geophysical map 2/electromagnetic map 1 from Ni prospect at Skripeland
in scale 1:1'000). The prosjpect which is situated in the corner of a
meadov consists of a 5 m long and 31 m wide open cut and & 33 x 3 m pit
filled with trees and water. The depth of the latter is estimated to
2 - 3 meters. The mineralization is confined to a wedge of rassive
amphibolite, surrounded by hornblende gneiss. This rock is fine-medium
grained and exhibvits an equigranular texture. A thin section consisted
mainly of hornblende and plagioclase (labrador with 57% An) in equal amounts,
Ninor constituents were hyperstnene (3%), dictite (2%), Opaques (2%).

The texture is allotriomorphic, -

The pyroxene occurs as kernels within the amphibole, and a few
remnants of clinopyroxene seem to be present. The plagioclase has partly
bent laneilas and is slightly sericitized. Most of the opaques are oxides.
The rock is clasgzified as a meta-norite or meta-hyperite, 25 m to the south
of the prospect is situated a 10 m wide dark geabbroic rock which has been
described as a dyke of hyperite or as a diabase. A thin smection shows
it is & medium-grained cataclastic meta-hyperite with mortar texture
containing approximately 50% of long and very bent plagioclase laths (labrador),
20% hornblende, 20% polygonized grains of hypersthene and augite/diopside
in equal amounts, 5% actinclite, 3% opaques (mainly oxides) and carbonste,
spinel and biotite as accessories. Similar varieties of the basic intrusive
vitk high and irregulary distributed magnetite content cccur further towards
the SE as well as near the northern farm,




FALCONBRIDGE NIKKELYERK, AKTIESELSKAP

STRUCTURES

In the Skripeland area the strike of foliations is dominantly
H-8 with mainly ateep dips to the east. In the environments of the
farms , howvever, the strike is very irregular, and E-W directions are
very common with dips to the north from less than 30° up to 809,
Neer the prospect the strike varies from 3000 - 335° and dips from
20° -~ 60° towards NE,

Jointing is frequent at the pit with a major system with average
strike 190° and dip 80° - 85° to W. Minor systers have strike 105°
with dip 50° - T0%0 S and strike 285° and dip 70P to ¥. A flat
shear with strike approximately 190° and dip 12° to W seems to contain
small fragments of sulphides and hence should be younger than the
mineralisation.

Sulphides, mainly pyrrhotite cccur as more or less messive pods or
as fracture fillings related to the jointinget the prospect (see Fig. 1),

It can be mentioned that the longeat conductor outlined by
the EM survey has a strike nearly parallel to the major joint system,
The intersection line betveen the joints 190°/82° - 105°/60° gives
a plunge of 60° in direction 203° which also is practically parallel
tc the conductor.

CHARACTERISTICS OF ORE

Most of the veathered ore samples on the dumps consist of massive
sulphides (pyrrbotite, pyrite, minor chalcopyrite), but some of disseminated
sulphides a3 well, Magnetite was noticed in most of the samples as well
as in outerops in and near the pit where it occurs together with sulphides
and also in irregular distribution in berren rock.

Bulphide mineralization which is tectonically controlled, is visible
only in the rock-wails of the pit, A polished section of a pyrrhotite-
rich sample taken from the dumps contained:

Pyrrhotite = 60%
Marcasite = 2%
Chalcopyrite - 2%
Pentlandite ACCaRBOTY
Magnetite + Ilmenite = 5%
Gangue silicates = 30%

The massive pyrrhotite is to some extent altered to marcasite, mainly
along fractures. Chalcopyrite occurs as individusl grains and as
fracture fillings in silicates, oxydes and in a few cases in pyrrhotite,
Magnetite and ilmenite vith average grain size of 0,3 mm (anbedral ) seem
to be replaced by sulphides., Some grains are intersected by veins

of chalcopyrite and pyrrhotite, Fentlandite occurs as acattered
exsolution laths or blades in the pyrrhotite parallel to its parting
planes. Mexizua lengthk is 0.08 mm end the average = 0,03 mm, This
shows that the sulphide fluid was very poor in nickel which is also
confirmed by chemical assays,
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ABALYSES
m=u SIS S e TS - Attt s it » RS

Cu | Fi | BeBch

Specimen Ro. Ni Co Cu Fe 8 ni Co Ni

10 m2

Cinple from dumps with

disseminated sulphides 0.07 éo.oa 0,10 |13.1( 1,8| 1,43 (3,5 24,25

11a/68 - Dl2a t l

Weathered sample from dumps ! ; i i

of massive sulphides 0.88 | 0,16 }0.19 |147.2/31.4| 0.216|5.5 36.0

; E | |

11b/68 - D12a i | ;

Seuple of massive amphivolite from | | '

dunps with disseminated pyrrhotite O, 086 31.0

omh!ooelins 2.9] ogh 90

}

The assays were carried out at FN K'sand in February and September 1968,

EOv/bm 1ith February, 1969
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WORK DONE AND TIME SFERT in examinstion:

Geological investigation of
prospect and neighbourhood:
about half a day.

Geophysical work with assistants:

1] days.



