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A/S Sulfidmslm,

fvie~lveland proiect 1067,

Field Heport on Map Units E131. 012, D11, D12,

A ecomposite map has been compesed of maep unite L1l. ©l2. D11,
ﬂn-.: 1'.'12 .

Various litholegical groups hoeve been defined on ihe map, but

the rock typss within these groups do not vary from eash other

a great desl, i.e. unit 1. is predominantly amphibolite.

Unit 2. heornbilende gneisse and amphibolite and dieritic gneisse,
with an area of praomatites in *he nerth. Unit 3. mainly amphibo-
lite and including the Melland gabbro. Unit 4. amphibolite and

. hornblende gneisse with . chain of gebbro bocies trending. NE/SW.
TOPOCCAPHY.
. About BO0-90% of the area is rugged this usually bhaving a dense

foreet caver - mainly coniferous. The flat cround is wostly
swamp and marsh.

MAIN ROCK TYPES.

Group 1. Hornblende gneisse, dioritic oneisses and amphibolite.
" 2. Labbros.
" 3. Pegmatites.

uroup .

The amphibelite and hornblende gneisse and dioritic gneisses show
much the same character when foliated. They caen puass into one
smother both aloung and acress the strike., They are usually fine

to medium orained.

The amghibolites consist mssentially of plagiocluse and hornblende.

. Common mins=rael sssociations in amphibolites are:

Hornblende, plagioclace and quartz,
Hornblende, placicclase and nuartz biotite.
Garnets may or not be present as may cre sulfides.

. It seemg that they have undergone a complete recrystallization.
., The amphibeclites are cleav:ble and in muny localities it can be
seen to split up along wavy surfaces.

In the fpliated amphibpnlites there is a definate seqregotion of
felspar enc hernblende into layers that vary in thicknese from

less than 1 cm to scveral cm's - this banding can not be explained
by an original bLedding andg it must be a deformaetion baending,
difrerential movements causinu & mechanical seperation of minerals.
In zertain places one finds that these differentiel movemsnts have
not heen able to dewelop and the rock is massive usually having

@ yrancblastic texture.



In one locality in a massive amphibolite one finde an isclation
of clumps of dark conetitusnts in light, It seems that felspar/
auartz substsnce in the amphibolites undergo « migration -~ event-
tually leading to a leaching ocut of all light conntituents over

a largish area which bhescomas snmiched in dark constituents often
ultrebisic hornblendite. The rock here was not entirely massive
lhut the blachk conotituents hao a slight alligemant parallel to
the generel foliation,

The amphibolite, hornblende/dicritic gnedisse auits nften contasins
amall bands of igneous appearance -~ these are mnre or less parallel
tc the banding eand are probably related to the granitiretion of

tha area.

The hornblende and dicritic gneisse show most of the charscteristice
of the foliated amphiholites,

s 3 .

liabbros aceur ir all units except the most westerly, The larcest
is the Melland rock of igneous appearance - «itihdn it ocecur patches
of ultrabasics.

Fegarding the guestion as to whether the gabbros are akin tp the
original beserent or related to 2 later pnhass of activity and thus
wacaping to & great extent a deal of metanorphdsm and recrystal-
lization,

n one pide of the block strueturs of the gabbro and patches aof
coarser gabbro within the firer gabbro point to a complets recry-
stallization.

To the geouth in unit 4 the gabbros were fregh,,coarse-grained and
with o typicelly igneocus texture. Contects wers difficult to find
but one sueh contact wos found at locslity (20 L11). tlere the
gebbro was medium/coarse graimed but as the burder wes neared the
gehbre heceme finer greined and finally approached u #harp contact
with hMornblende greisse. Fuatches ef gnhedgsse hoed heen breken wup &nd
incorpeasted intoe the gabhre - se hors at least the gubbre seems to
be roleted to a later phase . lone of the gebbres to the south of
Mmslland sopear to he more acid than the Mellend gabbro - perhaps
due to 1., & differantiation - i.,e, gabbros haern at a higher leval.
2. Agsimilaetion. 1. A more intermediete intrusinn.

Thus thies problem of the gabbros is complic:tad - it ssems that
some at least of the smaeller gebbro bodies ere related to & younger
period of intrusive activity, and ere younger than the Melland gabbro.

Taking the Mellend gabbru, & numbez of chsexvations peint to the
fact that it is an older type.

l. it 2s foliated at its edgos,

2. Lpareser gabbro petehes in the finer gsblire sugnest complete
recrystallization.

J. Bleck structure suggests recrystellization,

4, ls not fresh in eappearance.

5. Dykes that cut the foliation in the hornblende gneisses extent
inte tha gabbre. (Thesa dykes will te discusesd later,)

Thue it sewr s poseible that we have twe phases of gabbres.
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Pegmatites in the area are guite extensive, tost of them were sesn
ta be flat lying. It would seem that the psgmtites in this area

are nct magmatic but are related to the granitizetion of the aree,
There is a lack of fesder ckannels and the peagmatites have constant
horder facies - i.e, fine grainsd nuartz/plagioclase muscovite rock,
plagioclase graphic granite and large sheets of biotite oriented
perpendicular to the horder lines,

They are very sbundant in amphibelite areas.

IGNENUS DYXES 11 THE LHASEMENT.

These werse seen in all the map units but were most abuntanpt in £11
around the shores of Xjettevann.

The roeks ere fine grained and have & high colour index. They all
trend more or lese N/S and vary in thicknaess from a few em,s to
2-3 mt's,

In the fisld their mineraleogy is much Llike the amphibolites.

They muet have bger intruded after the gneisces had Leen metomorphosed
ancd foliated because they cen be veen to be cutting the foliatien,

but they are szarliar than other things i.e., guartz Tilled cracks
parallel to the fuliation, tension cracks, local recrystallizastion

sand two phasss of pagratites.

gneisses

dykne

quartz crecks parallel to foliation
tensicon cracks

local recrystallization

pegmatite 1

pegmatite 2

-t EP A B LD B3
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Nickel mineraslizetione wore found at two leealities within thea
four map units, at Mamlland and at Skripelano.

omaller arwaes of minerslization were found at other loecalities
mainly consisting of disseminated sulphices.

At Felland the ora was confined to the border facies of & gabbro.
The chief ure Lody being in the form of brecciated vein running
N/S 1 mt thick., D:M,G. tests for nickel provsg pesitive here,

vt Skripeland the ore rock is basic anc fine greined, thin sections
will datermine 1f It ie akin to emphibolite or geboro. 7o the south
this owe rock borders wgainst a finao oreined gebbre (diasbsse) end

to the north there seems to be & tramsition from the ore rock into
smphibnlites and hornblende gneizse,

GEOLOGISTS IMPRESSION.

A this was the first area mepned the impreseion one gets of the
history of the ares is raturslly limited until further adjoining
are&s have been mapped but neverthelsss some ecxtain points seem
to be clear.

1. Dgposition of hassment .nd intrusier of gebbres.

L. Metamorphisn and romplrte recrystallizatien which introduced
feliation into sediments and into borders of gebbro zones.
Aegional feldang,

3. Intrusion of a serdes of basic dyers.

4. Gabhro intrucicns,

§, Fegmetite intrecduction.
6. Faulting and jolnting.

This may bez nodified s more evidence becomes availeble frum other
areas.,




FALCONBRIDGE NIKKELVERK, AKTIESELSKAP

EVJE-~ IVELAND 1967.

Wickeliferous rocks.

Malland:= here the rock is & coarse grained massive gabbroic of igneous

m
anprarance, 1t has been described by Veoet (1323) ss a hypersthene norite
containing the following minerals,

30% Plagioclass Anfl

149% Hypersthene Fa20

30% Diopside-augite

9% Hornblende
This rock ecantains 0,09% NiD. The distribution of this rock is unknown
it seems to have a patechy occurrence and exhibits insensible transitions
intn ether gahbhbroid rock types.

Thus & massive type carryipng actinnlite - like hornhlendes alseo occurs

in connectipn with the ore. (Un the east side of Kjettevann the gaboroes

are usually rather fine grained. Farther south more cosrse-grained types

are met with. On the west side of Kjsttevann the rock carries no pyroxeng
but it ig still massive: the approximate mineral compositipn is:
407 Plagioclase #Ahal

45% Hornblend:
15% Hiotite

Ore minsrals,
Skripeland, the ere-rock occurs as a swmall patch inside a granitized
gneiss area, The massive, fipe grained gabroid rock exhibits sharp conta-
-cts. To the north it borders against & handed gneiss, to the south 1t

borders anainst what loonks like a dike of diebase.
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Geologist's Repcrt on Large Square FLTé

1 P ——
oy

Viggo H. Wiik, July 1967.

General:
The area is moderately exposed. A thin layer of ground morens covers most of
the solid rock, but sufficient outcrops are in general available to permit a reliable

mapping of the main rock types.

Hock Types, Description and Interpretation:
Basement:

An cld, supracrustal Gasement is recogrnized, which has served as a hoast medium
for the various younger intrusicns and mineralizatiors. This basement is made up of
anphibolite, banded gneisses and darker and lirhter dieritic hornblende gneisses. A
voleanic origin is suggested for thesc basement rocks.

In many parts of the area, evidence is found of the basement rocks having =uf-
fered deep-seated regional metamorphism leading to partial anatexis and mipmatitic

phenomena like flow folding and agmatitic structures.

Intrusive Amnhibelite:

In sceme places, s.g. Loc. 22 Ef, a dark, finegrainad amphibolitic roclc is seen
to intrude the basement rocks, cubling their foliation and sometimes containing
xonoliths of foliated and flew-felded basement greiss. The intrusive am mphibolite
is normally structureless, although a foliation may be present. Intrusion of a
gabbroic magua must have taken place sametime after the peak of regional metamor-

phism, ard the inktruded material later reerystallized Lo an amphibolitic rock,

which cannot by itself be distinguished from the basement: amphiboliles. So far,
only very small dikes and bodies of thiz intrusive amphibolite have been cbserved.
1t is important to Keep thisz fact in mind when reading the geological map, however,
because much of what has Leen mapped as massive, grancblastic amphibolite might well
belong te a younger phase of amphibolite, intruded intc the basement after peak-
metamorphi sm.
Ure Diorite:

In the western part of tlie area, rocks sccur which look much alike the Ore

Dierite at F1it, described by Barth and Bj¥rlykke. As is the case at Flit, specks
sulphides are normal censtituents of the ore diorite also in this area. The

relation of the ore diurite te the basement rocks is not y&% clear. 1L seems as

LI the ore diorits was emplaced as fairly large magmatic intrusions at a relati ively

early stage. In any case, considerable tectonic activity must have post-dated the

- conttd -
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Cre Diorite (conttd):

cre dicrite cmplacement, as is indicated by fold structures and metamorphic
phenomena in ore diorite in some places, such as at Loc. 17 E5. In this road
gection, the ore diorite appears very inhemogeneous, having light dioritic bands
in alternation with elongate ultrabasic bodies. Gradual transition to finegrained,
normal ore diorite is seen in the same outcrop. One specimen, 18 E5, taken from
within the mapped ore diorite bedy on map unit E5, is seen in the microscope to be

a relatively fresh Hyperstene-Gabbre.

Cearse Hornblende Gabbro:

This rock occurs in a large massif in the western part of E6. The rock is
black and white spotted with an average grain size of 5 wm. The main minerals are
plagioclase and dark hornblende. Te judge from the general =ppearance, the rock is
recrystallized. Directional structures are absent frem this rock except in places
where local shearing has securred, frequently in association with pegmatite enplace-
ment. The massive Hormblende Gabbro fractures to form large cubic blocks - an

1y
L

expression ol its massive, igneous character. A dike of massive, coarse Hornblende
Gabbro, 1-2 ins. wide, is seen to cul foliated ore diorite at Loc. 19 ES. This
evidence, together with Lhe non-deformed character of the coarese Hornblende Gabbro I

in general, indicates a relatively late emplacement of this rock. \

"Prastvandite™:

A local name has been given to this rock in order to distinguish it as a rock
type. The "Prestvandite®™ is a finegrained, light brownish to greenish grey rock.
The fresh variety is structureless, but a planar structure is easily developed, and
it sometimes gets a characteristic appearance with streaks of biotite in a massive,
groyish groundmass. This rock has been found as a sigeable body only at lLoc. 25-26 F5.
Here it intrudes migmatitic basement gneiss but is itself brecciated by granite and
granite pegmatite. Llsewhere, "Prestvandite™ has been found as dikes, characteristically
related te fault zones. nguahe microscope, "Prestvandite™ has a grancblaslic texture.

Ths major constituents are plagioclase, guartz, microchine and biotite.

Dolerite:
In a few places, small, mostly dike-like intrusions have been observed, of a
. " A ey e . - o
dense, greenlsh black massive rock, which = the microscope shows relict hyperitic
texture with laths of plagioclase in an amphibole-rich, grancblastic matrix. These
rocks seem to represent a fairly young episcde of gabbroic intrusion. They brecciate
the coarse Hbi-Gabbro at Loc. 9 E6, and they show no signs of having =xperiernced later

tectonization.

- gont'd -
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Granitic Reocks:

Whereas granite pegmatites are ubiguitous in the entire area, other granitic
rocks are met with only in the northern part. Here a variety of granitic rocks
oeceur, from porphyroblastic augen greiss through finegrained, sugary granitic
rocks with or without gnelss structure, to medium-coarse grained magmatic granite.
Much work remains if the interrelationships among the granitic rocks are to be
gserted out. What is clear al present is that the granitic rocks came inte the area
at a relatively late stage, and that there are several stages in the emplacement
history of the granitic rocks.
Pegmatites occur as vertical dikes and as flat-lying, cake-shaped bodies often
with a gentle northerly dip. No mineralogical differences can be found between the
two types of occurrence.
Cranitization of basement rocks is seen to occur along certain shear zones,
such as at QXFé. Within the areas of granitic gneiss, relict zones of dioritic '
and amphibolitic material are semetimes found, and this is taken as an indlcation |

ol' Lhe metasomatic origin of at least some of the granitic gneisses.

Mineralizations:

Qld prospects have been found at the localities 21, 22, 16 and 12 F6 and 22 E5. \
in addition, notable sulphide contents are observed in rocks from the localities 19 Ej
and £ E5. lo distinct pattern emerges from the distribution of these mineralizations j
within the present Large Square, nor has a common source been discovered. The mineral-
ized zones of map unit Fé€ must be investigated more closely in Phase 2 of the Iveland- |
Evje Project. |

Molybdenite cccurs in minor ameunts in the granitic gneiss at 16 F5 and as larger E

c¢rystals in the pegmatite north-west of 28 F5. 4

s

Structure:

The structural relationships seem to be very complicated, and so far, no significant,
discoveries have been made. The basement rocks probably varied with regard to primary
structures, the massive amphibolite having none, whereas the banded gneiss had a primary
stratification. The various dioritic hornblende-gneisses probably developed their
foliation during early metamcrphism. A1l these structures were thoroughly re-modelled
during the stages of ultrametamorphism. On the basis of the structures fourd in some
cceurrences of what is thought. to be ore dlorite, it is sugpested that this rock also
experienced some kind of regional dyramo-metamorphism. It must remain an open guestion
as to whether the ore diorite was emplaced prier te the migmatization veried, or whether

there was a later phase of regional metamorphism.

- cont'd -
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Structure (cont'd):

As indicated on the map, the area is dissected by numerous fault zones, some
of which have cataclastic rocks associated with them. It is interesting to no%e
that in many cases, the foliatien is seen te change locally towards a position
parallel to the fault.

274h July, 1947
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