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Sammendrag, innholdsfortegnelse eller innholdsbeskrivelse
Rapporten er en artikkel i Norsk Geologisk Tidsskrift, Vol 53/1973. Artikkelen beskriver geologi og strukturer i
Rostvangenforekomsten i Kvikne distriktet.

: Rostvangen gruber lgger i ¢n sckvens av regionale metamorfe sedimenter og vulkanske grennsteiner som tilhorer den ;
¢ kaledonske fjellkjeden i det sentrale Norge. [ alder er de antatt & vare fra Kambrium, Det er antatt at malmmineralene
opprinnelig ble brakt inn i det geologiske miljoet fra dypet i ¢n periode med vulkanisme under havoverflaten. Strukturelle
undersokelser av malmforekomsten pd Rostvangen indikerer at malmen etter dannelsen er splittet opp. transportert og plassert
¢ slik at det har vaert med i den kaledonske metamorfose og folding.




GEOLOGY AND STRUCTURES OF THE
RISTV/ NGEN SQULPHIDE NEPOSIT IN THE
KVIKNE DISTRICT, CENTRAL NORWEGIAN
Cf\LEDON[DES"

INGOLF i. UL

qui, I L Geology and structures of the Rostvangen sulphide deposit 10 the
Wyikne distingt central Norwegan Caledonnies. Narsk Geologisk Tidsshrifi,
yol. 53, op. 413=440. Oslo 1973

The Rastvanpen mine occurs N A seluence of reglonally metgmorphosed
sedimentary focks and volcanss preensiones pelpnmng to the Caledondes
of central Nonway. 1t g5 presumed W he of Cambrian age. The close spatil
relationship bhetween the greeastone and sulphide doposits in the Kvikne
distrigt pereral suggests that the ore material was argnally hrought inte
the peologiced milien from depth duting Whe peried of subniaring voleamc
petivity. The ruetarat control of the Rostvangen nre hodies indicates that a
tater remobilization, transport and qubscauent redepositien of the suiphides
in the present fold hinge posiion ook plage during Caledoniun melamor-
phism and foldings.

. 1. 7. Rui, Insiitutt jar genlogi, Universitetet Osta, Riindern, Osio 3, Norway.

The Restvangen mine is located approximately 25 Lm SSE of Kvikne parish
in central Norway ot about 62°23'N latude, 1092250 longitude.

. Rastvangzn i one of a number of 1ieh, bul small massive chalecapyrite-
bearing pytitic ore deposits known from the Kvikne district. In addition there
are countless small pyrrhotitic oceurrences which are low or deficient in
copper.

Copper mining ciarted in the vicinity of Kvikne as carly as in 1631 and
ended finaily 1 1§12, Rosivangen, however, was net discovered until 1903
and was worked from 1908. After an almost continuous period when con=
struction work., impros ements, and development work had been carricd out
at the newer Finnhavg, Hamdal, and Bersiohe mines. located about 5 km
WNW of Restvangen, the relatively modern Rastvangen plant was finully
abandoned in 1921 as a conscguence of the woridwide economic Crisis, and
indirect!v also because of the limited kiown ore resenes (Stubsjven 1951).

General geology

Regional setiing

The Kvikne district occt _entral pesition in the Caledonides of central
Norway, and the strongly toided sedimentary and volcanie rocks of the area

D

* pubiication No. 8 In the ‘Rares Project’ of the Institute of Geology. University of
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251 B1.3 subfacies of the greenschis
S:ratipraphy and petrograpiy

The '*“m.»..i Rosivangen area may be divided up
lithologica! units:
The upper szdimeniary unit.
The greenstene unit.
The lower sedimentary unit.

The rigiit wav up of the criginal hedding, howe
lished.

27. has not been eiab-

The various rock tvpes recognized at Rdstvangen and also the moede of
pecurrence of the s*“nhldu. Ores arc *-w"m.“h the same as those encoun-

tered at the Kvikne mines sensu striczu recently deseribed in detail by Nilsen
& Mukherjee (1972).

The lower sedimentary unit. - 1i consists chiefly of arev or grevish-trown
schists of areillaceous eomposition The schists are :-':‘-.;?;\':J £§-

f guartz. hiovite, chlorite. and varving

ind varying bui usually minor amolnts
e nnd +muscovite. Seaitered porpavrobiasis of hornblende and
» frequenily piesent, and the mos:

\ COmMOon AcceLsories dre 10uTma-
apatiie, and leucoxene.

he common L;"l"‘ tz-biaiite schisis ore frequently imeriayered with cale-
| N i

silicate hands which mav be up to 2 few cm thick and are

L AN Ale comp
I EPUUIARUN T, i W $ el Thta wethy min
ol quanz. homolsnde. and nozosite, O MGOT

wed muinly

- e
amounts of pl yzi {w '...."E,

chlortie, and garnet,
The erecensione ynir. — This is eseeniialiv composed of green u,.udl’"d horn-
h'.cndc ‘-_"l"kl!‘('.. f.""'!.. -4 1} !\ = | "‘""'"“!"*’ !"'""“l ar

Llaaid

dary carbonate. The wide lateral ex

lets of secon-
d conformability 10 the en-
:'.asinj.'. mica schisis suggest that the rocks are of primary voicanic origin.
ess of the beds from less than a metre lo e

extrame
c;:: purts of ¢a is apparently ihe result of a
combination of primary ¢ ! ) ind secondary thickening and
*higning die 1o isoclinal fa‘-dmg,.

Tihwe {ine-grained schistose

chist greersicnes are composed chiefly of bluish-
green hornblende and plagioclase, vsually with some epidote clinozoisite and

carbonate, and accessonal amounis of chiosite, biotite. apatite, sphene, ilme-
nite. and lercoxene. The chemica! composition is basaltic (Tabie 1)
The greenstones. espec
13
L]

tally the thip horizons in the eastern part of the
area tFu.

, are lecally ussociaied with a rather coarse-grained. “ust\-hmw
weathering rock predominantly composed of garet, quartz, and colourless
cumminglonite. The cummingionite is usually arranged in radiating aggre-

gates. Most of the more than 100 claims of low grade pyrrhotite and pyrr-
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Table 1. Chemical analyses of greeasiones from R@stvangen and neighbouring < -

Locality " Savalen “Savalen MBefighyS Knansen - Rpstviat ©on
?;{;’:é 734117 785115 663197 182195 71917
Bt - 1o PR Lo - -
$i02 46.39 4862 866 50.23 4732
Ti0» 0.94 ©1.03 146 . 116 102
Al:03 1450 1469 1420, 1504 14,29
FeoO 3.26 2.83 T4~ o 284 1.79
« FeO 5.46 651 898 . 5.29 fAd
MnO 0.14 0.13 - - -
MgO L BAL. . 921 _ 706 9.42 1115
Ca0 13.96 107 ™ 0" v 1075 1043
NazO 235 2.94 2.76 2.54 3.5
K0 0.15 0.13 n.12 Q.11 17
© PO = <011 o 0.10 0.13 0.15 i
ign. loss 3.75 179 wy - & 199 230
Total 99.42 98,68 99.26 99.52 Q8. 77
"Spow. 3.07 102 3.02 _ 30l 208
hotite-magnetite mineralizations in the Restvangen area are affibiaied
this type of rock, whereas the Rastvangen ore bodies are tied 10 the & orwel
zone of the ordinary greenstonc.
The garncl-:umminglonile rocks mayv have originated from ordinar. .70

stone through metasomatic alteration during regional metamorpiu
alteration, which apparently imvolves a general deficiency of calciun
& Mukherjee 1972, p. 171), might have been favoured by the presemiz of
‘niroduction of sulphides. It is also possibie that the rocks represc 352
primary iron and magnesia-rich deposits because of the regional, thouzi G-
continuous, association with greenstone.

Just to the south of the easiern pitandin a couple of other scattersd loca-
lities along the greenstonc border. biuish-grey-coloured magneiie-c rizites
{with about 5-109¢mt.) have been recorded. These oceur as 2-3 €m. maxk
mum 1-2 m, thick conformable beds located at or very close to t1e 2ren-
stone contact. The magnetite-quartzites might possibly be interproted os
original metamorphosed jaspilite beds.

The upper sedimentary unit. — Tt consists largely of grey-colotrad sui-

arenaceous schists essentially composed of quarz, biotite, and lesser imounts
of muscovite. Minor constituents are plagioclase, chlorite, clinozoisi'. 3R
and more scattered hornblende porphyroblasts. The most cOmMMTT Lilis-
sories are apatite, tourmaline, and ores. Frequently noticed, usualls near the
greenstone border. are varieties rich in muscovite and peppered b gtk

porphyroblasts of biotite and gamet.

The ordinary grey schists sometimes contain thin quartzite bands or. more
often, cm-thick grcyish-white-colourcd cale-silicate beds similar to those ea-
countered in the lower sedimentary unit.
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apont IF-Z'J m thick, but erndually hecomes hinner northwards waere it

fivatly wedges out. Dark ziev to black, in pant graphite- -hearing, schisis and

roivmict conglomeraies are aszeciated with '.!-.c marble in places.

Structures
The most conspituous tectenic =iructurss in the Rg

1 1Zen zrea are the
repeated tight to isoclinal folds which are well manifested hy the ouicrop
patiern of the greenstone unit (Fig. 1), These regional folds are overiurned

bedding. The dipping is usually parallel or subparalle! to the dominating se-
condary schistosity of the rocks.

On the nwsoscopic scale the marble horizoa and the interks

o the west and usaaily show & moderate eastwardly dipping of the originai

dded, more
dimeminry scguences give an impres-
lar svpe folds. The imeriayered cale-
unges. The preferred orientation
oui 207 towaids }‘QE Fig. "B)

SN -~ S— i tha o
competent calessilicaie bands in the se

sion of ihe intense developmen: of simi

sificaie houds frequenily show detached ¢
of mtinor fold axes dipsab

T ¢ ' ¥ {1

1he aren s dissected by aumerous izint 7o r fanlis which
have a preferable sirike about MY V-SE. The zre often well exnressad in the

1
gy iy 2l aun e e,
iopogziaphy as elongated marzhes and smal

Qre geology
Tvzer of are
The massive ore bodies at Rostvangen mine are chielly composed of fine to
medium-grained aggregaies of sub- 1o cunedral pyrite embedded in a matrix
which comprises mainly chalcapyrite, ,"*..'rnoute and minor amounts of

| o o

sphalerite. In adéitien there are locul concentrations of massive m:agnetite

oves low in suiphides, 2nd of higl

~grade L,.“.Ny Tite- p}rrr.{..l'-' ores.
During the working i .‘::;ud tiree qualitles of ores were oblained from the
ming by cobbing (Hofstad 1922):

r7i"n--"'= de ore (pyrrhotiiic) - ¢a. 5.377 Cu, 3566 S (70 1)
Expurt ore (pyritic) — ca. 2.4-3.47 ; =S (212000 1)
Processing ore (pyvritic) — ca. 1.7¢¢ Cu. 3017:- S (176 000 1)
rding io Fosiie (1926). the average grade {rom bulk production was
‘c Cu. 43%% S and lesser than 14% :in Chemical anaiysis of the ore
sh about 0,019 As and only traces of Pb. whereas given silver and gold
figu ec range from 10-80 ppm and (.3 2.0 ppm, respectively.

A

-

coo
{\5

(]

The form and structure of the ore bodies

The Restvangen mine consists of a sgries of clongated. lenticular small
bodies of massive ore mutually arran;cd in an overlapping en éckelon pat-
tern. The piunge of the major axes of the ore bodies coincides perfectly well

with the preferred orientation of the minor foid axes and linear struciures of
the country rocks (Fig. 2).

——m . m—— TR T T

— —— e emeke A
- P S R e

e T ML T



stol

i was

[ Sy

A kTR o e

e b i,

eiation

1e uren 10 lae ©
=5 | ]“-"\.‘.:u!'.. i

al area, 36

for woout 130-
0 m. The ihick-
up to 2 local

1 ore-shools

liave been mined oul S<
with widths usually varying t beiween

-
£
el

‘et

Ty
2
g2

)

[

o

znges from wbout 2 m (cui-off ca. 0.

‘.;l
\

=
5
2

e 1s S P | 3 o + 1 e un et
The lower westerm Uic ~dips and also the .08 or easlorn OFF pody are

¢ the junsion besdicen 1"1: gregnsiond and jower seCimeniarn units
and are inlereunneLics through an inlerjacent zone ol neavy pyoie impres-
=aiipn (procassing OT€) .‘.:: upper eastern ure pedy in turn I

the same siraligrapiuda: poss ion and, accordi ng 1o Holsted (1922}, is only
separated from (e lgwer eslermn ore bedy by
magneliie Of¢ in the uppeT UvSTRppINg parts {

Thne spaces hetween iae upper und lower western Or¢ o iies

- asses ol massive

odies are largely
occupied by greenstone which rapidly wedges owt custwards, The distances

between the overlappiis ...::.c. gradually diminish upwards (¢ wards NNW)
and according 10 Thonstad (1919) and Hofstad (1922) finally unie 10 the
upper levels. .

in the outcrops @ clear folded connection is apparem euween the upper
and lower gastern e bodies (Fig, 3)- Whether or not there is a similar con-
nection beoween e upper and lower western ore bedies i§ more 57 cculative,

but 1t does not sgom unre g;;}nahln.

TN e

e




m

" T e

=ROCESSING LowE

CRE WESTERMN QREBODIES |

Fig. 3. Skeiwch showing the suppo ed mutaal relationship between the Rumatvangen
are bodies.

' eyl - . Ty = =mefa-reahl - 2k ale by
The ore walls are usugliy rather sharp and conformable 10 the SCRISIONTY

-  fa N | 3 . L - . . | > " - Y
of the enclosing country rocks, The = ) in places
oy r ey P 2 oy N — N - b N i
apparemly truncaie or replace 1ns vall rocks in 1‘1 Lorder zone batween the

cone and the micaschisi (Fig. 2). The ore zone as 2 whole is I\.‘;n::d

~ear and is probably structurally comirolled in fald hinge position aiong the
border zone

. - ’ j =i 1 mamsam AT g et

one uml and ing oWl s=dimentan unit
™
I

- Y = PR R - g & ry 2 S T
ion us Rosivaneen ore bodies towards dept

may be caused by miner NW-3E running fauits. It is a well kpown fact fram

r

a nember of Norweginn sulphide ore deposits that the massive ores gradually
wedge out towards smail scale faulis, but reappeat in & simila i

opposite side of the [ault plane (Fosiie 1926, Aas
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Wall rocks
The stedy of wall rocks wis conline the limiied. sut well exposed out-

“jas. 3 and 4).

! . e IR
deming the ore pooy o loc

- s yEry - e -
crop af the upper casteln Oie
The grecnsione mmecialel

10 be \.n uar in thin sect

stanes from ot

Chemical anaivsis of one single greeasione :n frem near the ore
wail (see Fig. 4). Lowever. is somewhat higher i alkalies and magnesia than

magnesia t
the other samples (Table 1).

Le main consituents of the light grey-coloured micaschists snveloping

envel =
the eastern part of the ore budy arc q...-a:ld. bioite. and muscovite. Diotite oc-

curs as both matrix migeral :-.m: as larger porphyTtoblasts together with garnet
and scatiered hornblende puisms. In additen there are minor 2mounts of
chiorite, clinozoisite, apatiie, teurmaling, and ores.

A distnctive zone of bleached schist. about 10-20 ¢m thick, ceours im-
medgiately at the border betwesn the micaschist and the massive pyritic ore
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\ Massive pyritic cre
Bleached zcne
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“ . Fig. 4 The outerop of rern ez Body pvad toreards the couth, The
! . 4. The o outersg of eands the south
ié sapondary schisiosaty 13 st 1s confermable to the massve ore, bu is
i . o bl T1e¥ o
' at an obtuse angle 0 tmet (Sob. “iote that this Ithological
p i TG sl o pary } e T A B e )
| B worder i cut by the old mne timps which may indicate a similar GUGTIEUAIT relie-
' vonship of the massive Ore Iomns acalf. Lipear structures (L) in the preansiine are
'i %l: naralle! to the maior 2x8 of jhe ore hadies,
1 =
3
l a - . - 1 o & o8 (1 A % iz e RN "lc
| (Fig. 4). The simpie composiion DI 1ae SUEATAE= ne i3 QUATZ. MuscOvite.
; : T b - 1 +1 & s H
% and abundam sulphides — chielly pyrite This rock it also frequeatly found in
8 he old dumps, which suggests @ more 2= P axransion undsrground.
3=

= : m o
The bleached zone maie than linely ¢ ar

.

i
| don of the micaszhist iinmadiately envel ire. Whether this aitera-
1 il o

s 3 Elxs) - T woeiietnideoetiic 2
-essive ore-hearing fluids or resuited B sulphide-siicate
reactions @ the ore comtact during the regional meamorpaism is not ¢lear.
Anyway, wali-rock aiter

mine.

tion is caused Dy @

.

ation is apparently not very exien gve at Restvangen
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district. the Rostvangen 2red ihuie 3 nediztely on one of

suiphide mineral
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other side of the clasionship petween
massive sulphide deposiis and submarine voloame sIquences is well xnown
2ad (requently gescribed from ail over the world.

Because of the

i e

ceperal absence of any potential ipirusive source rack
within the area. ihe ore melabs and sulphur were probably largely derived
from depth duripg the shorn peniod of basaitic ole

apic activity and deposited
on the sea floor wogether with the present greenstong 1aves and,or tuffs.
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