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Sammanstillningen av de geologiska kartbladen 23E Sipmeke samt
design- och layoutarbeten har utférts av Ebbe Zachrisson, 1990-1991. Fér-
fattaren har dven svarat fér den helt 6vervagande delen av karteringen,
som utférdes successivt aren 1958—-1982 i samband med SGUs prospek-
teringsarbeten. | faltkarteringarna har bl a H. Berg, B. Béger, C. Biermann,
O. Dahl, T. J. Degen, G. Folcker, R. Greiling, B. Hall, |. Isaksson, M. Juhlin,
G. Kautsky, J.-O. Larsson, G. Nilsson, M. Plikk, R. Randmets, J. Remane,
K.-A. Sandahl, H. Sarap, T. Sjéstrand, M. B. Stephens, K. Sundblad, S.-A.
Svenson, A. Vinnefors, G. Widén, B. Wigstrom, |. Zachrisson och G. Aberg
deltagit. Den geologiska korrelationen med angrénsande delar av Norge
bygger p4 NGUs forelapige berggrunnskart 1:50 000, kartbladet 2025 Ili
Ranseren (Greiling 1988) och berggrunnskart Mosjgen 1:250 000 (Gustav-
son 1981).

Referens till kartorna: Zachrisson, E., 1991: Berggrundskartorna 23E Sipmeke, 1:50 000.-
SGU Ai 73-74.

KORTFATTAD BESKRIVNING

INLEDNING

Kartbladen 23 E Sipmeke &r belagna inom den kaledoniska fjéllkedjan, som &r resultatet av en bergs-
kedjebildning fér ca 520—400 miljoner ar sedan. lapetus, det hav som utbildats i senprekambrisk tid
mellan Europa och Nordamerika (-Grénland) och som eventuellt hade ungefiar samma bredd som den nu-
varande Atlanten, bérjade da pressas ihop. Havsbottenskorpan pressades ner i subduktionszoner med
samtidig utbildning av 6bagar, badde pa den vastra (amerikanska) och éstliga (europeiska) sidan.
Genom storstilade 6verskjutningar kom omfattande bergartskomplex att skjutas upp 6éver den baito-
skandiska urbergsskélden, vars vistra randzon samtidigt kraftigt deformerades. Sadana 6verskjutna
enheter bendamnes skollor och kan ha transporterats flera hundratals kilometer at éster eller sydost. De
oversta skollorna har i regel de langsta transportavstanden medan de undre enheterna ofta innehaller
bergarter som med stor sannolikhet tillhért det baltoskandiska underlaget.

TEKTONISK INDELNING

Fjallberggrunden bestar i regel av en understa, tunn zon av rotfasta (autoktona) bergarter men uppbyg-
ges i huvudsak av tektoniskt 6verskjutna (alloktona) enheter. Dessa kan indelas i den undre, mellersta,
6vre och dversta skollberggrunden. Inom de aktuella kartbladen 23 E Sipmeke &r alla enheter utom den
dversta skollberggrunden representerade. En 6versikt éver de strukturella enheterna inom omradet
lamnas i ovanstaende karta och diagram. De tektoniskt sett lagsta enheterna patréaffas i vaster med
fortsattning in i Norge (Bargefielismassivet). De prekambriska bergarterna med palagrade senprekam-
briska sediment &r troligtvis relativt korttransporterade (parautoktona) eller tillhér den undre skolliberg-
grunden. Aven enheter representerande den mellersta skollberggrunden upptrader i Bargefjellsomradet,
liksom i Hetenjaure- och Fjallfjalifénstren. Seveberggrunden, som systematiskt kilar ut mot véaster, &r
endast representerad runt dessa bada senare kulminationer. Huvuddelen av berggrunden inom kart-
bladen tillhér Kolidelen av den 6vre skollberggrunden och uppbygges internt av ett flertal olika skollor.

BERGARTERNAS ALDER

Utifran tillgangliga data, delvis i form av radiometriska aldersbestamningar, samt geologiska bedém-
ningar och jamférelser med andra omraden kan man uppskatta bergarternas alder. Den i Bergefjellsmas-
sivet ingdende proterozoiska graniten har pa norsk sida daterats till ca 1670 miljoner ar. Likaldriga och
petrografiskt likartade graniter upptrader &ven i urberget 6ster om fjallkedjan. Den undre och mellersta
skollberggrundens arkos-, kvartsit- och skifferbergarter representerar troligen senprekambriska
(-underkambriska) sediment. | den 6vre skollberggrunden kan Seven troligen innehdlla saval prekam-
briska som underpaleozoiska element. Kélibergarterna ar daremot med stérsta sannolikhet underpaleo-
zoiska, d.v.s. 600—400 miljoner ar gamla (kambrium—ordovicium—silur). Valbevarade fossil saknas vis-
serligen inom kartomradet, men i kalkstenshorisonter vid Leipikalven, Raukasj6, Slengajokk (Sjliengo-
jukke), Preunttjakko (Brantso), Rapstensjéarna (-jaureh) och i Remdalen har fragment av crinoidé-(sj6-
lilje-)stjalkar patraffats, vilket indikerar att kalkstenarna &r ordoviciska eller yngre. Fran Bjurélvskalken i
Leipikvattnetskollan har mikrofossil (Dactylofusa spinata, en acritarch) preparerats fram. Radiometris-
ka aldersdateringar med U/Pb-metoden (utseparerade zirkoner) har dessutom utférts p& subvulkaniska
intrusioner (trondhjemiter) upptréadande i Stekenjokkvulkaniterna (borrhal Levimalmen). De har givit en
alder pa 492 miljoner ar. De grafitfyllitiska bergarterna i anslutning till Stekenjokk-Levimalmerna med
forhojd radioaktivitet och héga halter av vanadin (V) och molybden (Mo) férefaller saledes vara jamn-
aldriga med alunskiffrarna pa den baltiska skélden (gréansen kambrium-ordovicium).

METAMORFOS

| samband med bergskedjeveckningen pressades bergarterna ned till relativt stora djup. Okat tryck och
forhdjd temperatur ledde till att de ursprungliga saval sedimentéra som vulkaniska bergarterna omvand-
lades genom den process som kallas metamorfos (omvandling). Sevebergarterna uppvisar i regel hégre
metamorfos @n Koliberggrunden och féreligger i regel i amfibolitfacies, med hornblande och granat som
indexmineral. Kélibergarterna féreligger daremot i gronskifferfacies med muskovit-klorit-aktinolit som
typmineral, ibland med begynnande biotit-granat-nybildning. Ocksa bergarterna i den undre och melier-
sta skollberggrunden upptréader i regel i gronskifferfacies pa grund av den nedsankning och dérav fél-
jande tryck/temperaturférhéjning de utsatts for som en féljd av de éverskjutna bergartskomplexen.

BERGARTER
Beroende pa utgangsmaterialet och som féljd av variationer i deformation och metamorfos féreligger
inom kartbladsomradet féljande huvudbergarter:

Glimmerskiffrar och gnejser utgér huvuddelen av Seven och dominerar dven i Borgefjellsmassi-
vet. Utgangsmaterialet har mestadels utgjorts av sandiga och lerhaltiga sediment, vilket lett till att den
nuvarande mineralogin domineras av kvarts, nagot faltspat, glimrar (biotit och muskovit) samt granat.
En del av glimmerskiffrarna i Bargefiellsmassivet uppvisar en karakteristisk faltspatnybildning.

Amfibolit &r en visentlig bergartskomponent inom Seven. Sannolikt representerar amfiboliten basiska
intrusioner och/eller vulkaniter. Ursprunglig pyroxen har ersatts av hornblénde (amfibol), vilken ger
bergaten dess bandade, gréna utseende. Aven andra mineral har omkristalliserat eller nybildats. Inne-
hall av epidot eller granat indikerar lagre resp. hégre metamorfosgrad. Aven i Bargefjellsmassivet upp-
trader en del mindre amfibolitkroppar, men dessa &r av urbergsalder.

Fylliter &r benamningen pa de ursprungligen sedimentira bergartsled som dominerar Kéliberggrunden.
Beroende pa om utgangsmaterialet varit ett sandigt, lerigt eller kalkigt sediment eller haft en alunskiffer-
artad sammanséttning benamnes de kvartsfyllit, gra fyllit, kalkfyllit, resp. grafitfyllit. Dominerande mine-
ral férutom kvarts &r oftast ljus glimmer (sericit, muskovit) och klorit. Dessa mineral kallas ocksa fyllo-
silikat (ddrav namnet fyllit) och ger bergarten ett sidenglansande utseende. | den undre delen av Kéli,
dér metamorfosgraden 6kar nagot, kan biotit, granat och hornblénde bérja upptrada. Fylliterna évergar
déarvid successivt till glimmerskiffrar eller, med 6kande kalkhalt, till karvskiffrar med utbildning av
rosettformade hornblandeaggregat.

Gronskiffrar och kvartskeratofyrer ar benamningar pa de mafiska resp. felsiska (sura) metavul-
kaniska bergarterna i Kéli. De férra domineras av Na-rik plagioklas (albit), Al-fattig hornblénde (aktinolit)
och klorit, medan de felsiska leden huvudsakligen bestar av kvarts och albit, i vissa lager dven med
strékorn av dessa bada mineral i en finkornigare mellanmassa. Bade de felsiska men framfér alit de ma-
fiska leden &r ibland boll- eller fragmentférande vilket antyder att de fran bérjan varit grévre vulkano-
klastiska (pyroklastiska eller resedimenterade) produkter. Vissa grovkornigare, homogena bergarter
tolkas som subvulkaniska intrusioner (trondhjemiter).

Intrusiva bergarter upptrader bade i Seve- och Kéliomradena. De kan indelas i ultramafiska, mafis-
ka och felsiska (sura), men ér alla mer eller mindre omvandlade (meta-). De férra innefattar peridotiter
(olivin och pyroxen), serpentiniter (serpentin) och téljstenar (talkdominerade). De &r i regel rédaktiga
p.g.a. jarnoxider och speciella lavar och kallas i folkmun ofta "rédberg”. Gabbroida (mafiska) intrusioner
torde inga i Sevens amfiboliter men ar klarast urskiljbara inom Kélin, dér de utgér ett karakteristiskt
inslag i Stikkeskollans Blasjé-Lasterfjallsfyllit. Felsiska intrusivbergarter av kaledonisk alder saknas
inom kartbladsomradet. Bargefjellsgraniten &r av urbergsalder. Aven om bildningsséttet &r nagot oklart
(in situ metasomatiskt?) har den i de battre bevarade delarna i regel ett magmatiskt utseende, oftast
med stora faltspatdgon av mikrolin, och paminner utseendemaissigt om Revsundsgraniten.

GEOFYSIK
Regionala flygmatningar saknas, men omfattande elektromagnetiska markmétningar (slingram) har ut-
férts Gver huvuddelen av den mellersta Kéliberggrunden (utom den allra nordligaste delen, 8-9, i—j).
Matningarna lamnar i regel vardefull geologisk information, eftersom den 6kade ledningsférmagan hos
de grafitiska fylliterna och skiffrarna ger upphov till uthalliga anomalier.

MALMER OCH INDUSTRIELLA MINERAL

Ur malmgeologisk synpunkt har de lagerformigt upptradande (stratabundna) kismalmerna tilldragit sig
det storsta intresset alltsedan de férsta upptéckterna gjordes i bérjan av 1900-talet. De klassas numera
som exhalativt sedimentéra, d.v.s. avsatta i samband med vulkanisk verksamhet genom I6sningar som
utfallts pa havsbottnen eller i de narmast underliggande &nnu ej konsoliderade bergarterna. Malmerna
domineras i regel av kompaktartad svavelkis med varierande halter av zink, koppar och (i regel obetyd-
ligt) bly samt visst innehall av silver och guld (se tabell). Impregnationsartade mineraliseringar férekom-
mer ocksa. Omfattande prospektering och malmundersékningar har utforts av SGU aren 1918-1981.

Stekenjokkmalmen &r den storsta komplexa kismalmen i den svenska delen av fiallkedjan. Den upp-
tacktes 1918, har borrats upp med > 200 borrhal och beriknas innehalla 20,4 miljoner ton malm med
halter enligt tabellen. Den norra och mellersta delen av malmkroppen bréts 1975-1988, med ett totalt
malimuttag pa ca 9 milj ton. | den sédra delen finns fortfarande rika malmpartier kvar med ovanligt héga
halter av Zn, Pb och Ag.

Levimalmen (136 borrhal) utgér den geologiska fortsattningen av Stekenjokkmalmen och beraknas
innehalla 5,2 milj ton malm med nagot lagre halter &n huvudmalmen. Endast en mindre provbrytning har
utférts i utgadendedelen.

Aven Tjokkolamalmen ( 13 borrhal, 169 000 ton), Svavelkismalmen (11 borrhal, 54 300 ton),

Gelvenékko (8 borrhal, ca 50 000 ton) och Doranaje (10 borrhal, ca 50 000 ton) &r belagna inom Ste-
kenjokkfaltet.

Ankarvattnetmalmen (31 borrhal) beraknas innehdlla 753 000 ton (se tabell). Férséksbrytning dgde
rum 1916-1917.

Remdalsmalmen (23 borrhal) med sina 737 000 ton och den nérbeldgna Beitsetjenjunje (19 borr-
hal) med 219 000 ton utgér de tva aterstdende malmfyndigheterna av betydelse inom kartbladsomradet.
Ovriga kismalmsanledningar och mineraliseringar som finns listade i tabellen eller inlagda pa kartorna ar
obetydliga.

Serpentinitkonglomeratet vid Njuonajaure ar delvis kraftigt taljstensomvandlat. 5 st borrhal slogs 1982
och fortsatta undersdkningar for ev. utvinning av talk har utférts.

MALM- OCH MINERALFOREKOMSTER / ORE AND MINERAL DEPOSITS

Nummer Namn Lige Halter * / Sulphur and metal contents* Storlek (ton)
Number _Name Location  § % Cu% Zn% Pb% Auppm Agppm  Tonnage
OREC Kisforekomster / Sulphide deposits
470 Leipikvattnet Oe 17,8 0,02 0,06 0,01 - - <50 000
471 Malmforsen le 6,2 0,22 0,36 <0,01 - 6 < 50 000
675 Stekenjokk 4h 18,8 1,35 3,22 0,36 0,3 54 20 453 170
700 Levimalmen 4h 15,4 1,33 1,78 0,10 0,1 26 5260 368
783 Ankarvattnet of 18,4 0,45 5,48 0,37 0,2 17 753 383
815 Zinkblindemalmen 4h 10,4 0,13 2,99 0,10 0,1 5 <50 000
883 Gelvenikko 3g 26,4 1,84 1,63 0,42 0,1 16 ca 50 000
1019 Raurotjuolta 2f 10,1 0,30 13,2 0,97 - 82 <50 000
1023 Njereujaure 3i 10,5 0,53 2,91 0,15 0,2 28 <50 000
1139 Sarapmalmen 3g 6,2 0,33 0,50 <0,1 0,2 5 <50 000
1347 Rautamavardo 7 25,4 1,65 4,8 0,03 - 6 <50 000
1457 Sarkenjaure of 23,3 1,42 5,1 4,4 46 40 <50 000
1557 Gaisartjakko 9j 43,2 0,82 1,37 0,17 - 20 <50 000
2901 Tjokkola 4g 6,2 0,89 2,20 0,10 0,1 22 169 000
2902 Svavelkismalmen 4h 20,4 0,02 0,05 0,06 0,4 69 54 300
2903 Doranije Sh 16,0 2,48 0,17 <0,01 0,1 6 ca 50 000
2904 Remdalen 61 26,4 1,43 2,74 0,04 <0, 7 737 389
2905 Beitsetjenjunje Ti 20,1 0,97 1,00 0,16 0,1 13 219 215
ORED  Industrimineralférekomster / Industrial minerals
4670 Njuonajaure 2i Talk (talc)

* Enstaka stuff, medelvirde av 2-5 malmprover eller utfdrd malmberiikning
* Single analysis, mean of 2-5 ore samples or based on completed drilling programme

Detailed maps (1:8 000, 1:10 000, 1:20 000) are available for study at SGU.

DESCRIPTION

General geology
The bedrock within the map sheets 23E Sipmeke forms part of the Scandinavian Caledonides. Most
Caledonian rocks in Scandinavia are allochthonous and have been thrust east- or southeastwards onto
the Baltoscandian platform. Regionally, the Caledonides are divided in ascending tectonostratigraphic
order into the Autochthon (Parautochthon) and the Lower, Middle, Upper (Seve and Kéli Nappes) and
Uppermost Allochthons (Kulling 1972, Gee et al. 1985).

The granites and gneisses of the Bargefjell massif wich are included in the structurally deepest part of
the tectonostratigraphy, are Proterozoic in age and interpreted as part of the imbricated and shortened
margin of Baltoscandia (Parautochthon and/or Lower Allochthon). Even the Seve rocks may contain
elements of Precambrian provenance. However, they are dominated by quartz-rich metasedimentary
units of late Proterozoic — early Palaeozoic age, which were probably deposited along the western edge
of the continent Baltica, and metabasic rocks which represent intrusions and extrusions related to the
opening of the Palaeozoic lapetus Ocean (Proto-Atlantic). The Kéli rocks have been subdivided into
three major tectonic units, the Lower, Middle and Upper Kéli (Stephens 1980a): The Lower Kol is inter-
preted to represent ensimatic arc-basin complexes that probably developed closer to the 'European’
side of the lapetus, whereas the Middle and Upper Kéli Nappes represent more exotic ensimatic arc-
basin sequences which were probably related to the Laurentian (‘American’) side of lapetus (Stephens
and Gee 1985, Stephens 1988). Upper Kéli units are not represented on the present map sheets.

All units have a complex tectonic and metamorphic history. The Seve units were affected by a Late
Cambrian — Early Ordovician event, locally producing high-pressure assemblages. Deformation and
metamorphism continued during the Ordovician and Silurian and the various complexes were succes-
sively brought together along the suture zone formed during collision of the continents Baltica and Lau-
rentia in the Silurian — Early Devonian. At this time the Caledonian activity faded out.

Tectonostratigraphic units
The geological units distinguished on the maps are principally lithologic or lithostratigraphic in charac-
ter. The rock sequence regionally forms a tectonostratigraphy where the different, generally flat-lying
units are separated by major and minor thrusts, as demonstrated by the structural inset map, its legend
and the sections. Unsolved problems, however, remain which may influence the correlation and struc-
tural interpretation. Such areas, of sq. km size, are situated at e. g. coords. 7212/1427, 7223/1434 and
7227/1437.

Parautochthon and/or Lower Allochthon

The rocks within the Bergefiell Window have traditionally been considered as autochthonous by most
geologists (Kautsky 1948, Zachrisson 1969, 1986, Gustavson 1973, Greiling 1974). The bedrock is
composed of a basement complex including coarse granite which has been dated on the Norwegian side
(Rapbekken) using the Rb/Sr whole-rock method to 1670150 Ma (Priem et al. 1967). Mafic dykes are
geochemically similar to those of the adjacent Baltic Shield (Greiling et al. 1989). They do not cut the
overlying, thin, mainly quartzitic, late Precambrian-Cambrian cover sequence. Influenced by information
from windows elsewhere in the Caledonides, including seismic reflection data, a new interpretation of the
structural scenario has recently developed involving considerable shortening and eastwards transpor-
tation (Greiling 1981, Hurich et al. 1989, Palm et al. 1991) The deeper structure may be represented by a
large-scale duplex with a high proportion of basement rocks involved.

Middie Allochthon

The meta-arkoses and minor associated rocks at the northeastern and southeastern side of the
Bargefjell massif, imbricated with slices of probably Precambrian schists and gneisses, are interpreted
as part of the Middle Allochthon (Zachrisson 1986, Greiling 1988,). Cleaner, greenish-looking meta-
arkoses form an upper unit at the northeastern side of Raines(fjallet). The latter rocks are probably a
westwards extension of the Fjallfjall Arkose (Zachrisson 1964a, 1969) which is exposed in a major anti-
form, the Fjallfjall Window, to the east. Similar rocks occupy the Hetenjaure Window, where one minor
metabasic intercalation (Degen et al. in prep.) may indicate that rocks of the Sarv Nappe tectonic level
(Stréomberg 1961, Gee 1975) are involved. At the uppermost tectonic level, immediately beneath the
Seve, highly deformed syenitic rocks at the northwestern side of the Hetenjaure Window and granitic
rocks at the southern end of the Fjallfjall Window represent slices of Precambrian rocks incorporated in
the Middie Allochthon.

Seve units

The higher-grade rocks in the structurally lower part of the Upper Allochthon are included within the
Seve Nappes. Within the map area they are represented by a sequence of gneiss and mica schist, am-
phibolite, marble and minor graphitic schist, with bodies of ultramafic rocks. Inmediately south of the
Hetenjaure Window, a major lens of anorthosite occurs which apparently has the same tectonic position
as the better documented units in the Kvikkjokk area (Kulling 1982). The Seve units thin markedly west-
wards (Zachrisson 1973), both regionally and within the area of the Sipmeke map sheets. Only minor
remnants are present around the Fjallfiall Window and, apart from a major lens along the southwestern
side, south of Namsvattnet in Norway (Greiling et al. 1989), the Seve has completely disappeared in the
contact zone around the Bargefjell Window.

Koli Nappes

The greenschist facies metamorphic rocks in the structurally higher part of the Upper Allochthon are in-
cluded within the Koéli Nappes. The Kéli rocks represent the Cambro-Silurian volcanic and sedimentary
eugeoclinal assemblages deposited in exotic westerly areas. They contrast markedly with respect to
the thin platformal and miogeoclinal sequences of the Autochthon and Lower and Middle Allochthons,
which are part of the late Precambrian-Silurian sequence deposited on the Baltoscandian platform. Only
Lower Koli and Middle Koli rocks are present within the area.

Lower Koli rocks in the southeastern and eastern parts of the map sheets can be mapped into the
type area around Bjérkvattnet-Virisen (Kulling 1933). In this area, the character and limits of the unit
have been established and the term Bjérkvattnet Nappe (Virisen terrane) was applied as a regional
name for this tectonic unit (Stephens 1982, Stephens and Gee 1989).

Map sheet 23E, SE presents a fairly complete and systematic picture of the Lower Kéli stratigraphy,
especially regarding the position of various regionally-developed conglomerate horizons. The strati-
graphy is in a normal-way-up position. The mixed felsic (-mafic) Tjopasi (cf. 6j: Tjatjease) metavolca-
nites are underlain by a metasedimentary sequence which contains conglomerates in its lower part. The
lowermost member is a quartzite conglomerate which is intruded by (or contains protrusions or extru-
sions of) ultramafic rock (serpentinite). The latter is in many places associated with well-preserved
serpentinite conglomerate, which, in the area immediately northeast of the map sheets (at 24F, Oa), con-
tains gastropods (Holmqvist 1980). These units together form the classical Ro conglomerate. Strati-
graphically on top of the Tjopasi metavolcanites, there occurs another, occasionally greenish-looking
quartzite / quartzite conglomerate, which has been correlated with the Gilliks quartzite in the type area.
The main part of the Gilliks in 23E is developed in shaly facies (dark, graphitic or quartz phyllites);
coarser metagreywackes and polymict Gilliks conglomerates are restricted to the structurally compli-
cated synform east of Raukasjé (0, i—j).

The quartzite/marble/greenstone complex (Bellovare Formation) close to the stratigraphic top of the
Lower Kéli has been correlated with the Vojtja/Slatdal/Broken Formations (Zachrisson 1964a, 1969).
Apart from pelmatozoan fragments in the limestones at Raukasj6é (Svenonius 1895) and at Slengajokk,
Preunttjakko and Rapstensjéarna (Hégbom 1925), no macrofossils have been found to verify the Ash-
gillian age documented in the type area (Kulling 1933,1972). The upper contact of the Lower Koli be-
neath the Middle Koli is tentatively established immediately above this complex and is interpreted as an
important early slide (thrust contact). The presence of graphitic phyllite (equivalent to the Broken For-
mation) and associated mafic volcanic rocks and intrusions render this zone susceptible to tectonic
dislocation. Later folding and out-of-sequence thrusting of the tectonostratigraphy explain the struc-
tures west of Jalketsaive and at the northeastern edge of Rainesfjéllet where Lower Kéli rocks are local-
ly exposed.

Middle Koli rocks are represented by several tectonic units. The Stikke Nappe derives its name
from the Stekenjokk area (Stephens1982) where the felsic-dominated Stekenjokk Quartz-Keratophyre
(Zachrisson 1969) forms a prominent formation. This unit can be followed continuously through the 23E
map sheets.The stratigraphical sequence within the Stikke Nappe is inverted. The metavolcanites are
structurally overlain, but stratigraphically underlain, by variable, dark, often graphitic phyllites and maf-

(Continued on the back of this map sheet.)

SVERIGES GEOLOGISKA UNDERSOKNING

oevl

7250 &

h

{{

VI

7

e RN
o )@

22

©(C
v 2

65°10' -

7225

f

Q

uoran
Jjaureh

. &
0 {-4

el

Renva,

700 Levimalmen

0Ny

<2

& s
QAR )
: o

£’
Vglltanjauré

Avasjén
584

A uoranajfé™
- Qm— S 9’3“\
-

arsiuga,

! @/\k\gkg;e

2

kT TL Ty,
SRS 1
. N ~
NSy Durren - R S
N Jaur urreastugan ;

= 65010'

g g h [
wsn.| L. ENCERASA \9 N\ c b
0.n. %% ; e
- A2 Stikke-skollan Remdalen- | repetitio- |nen Remdalen Repetition o° o Fjallfjan unit
X N =—
:
.... A % N = \
N
i \ \R x
PARAUTOKTON / UNDRE SKOLLBERGGRUND
Profil A-D - UNDRE KOLI MIDDLE ALLOCHTHON LOWER ALLOCHTHON
Skala 1:50 000 . %\ .

OVRE SKOLLBERGGRUNDEN / UPPER ALLOCHTHON

KOLIBERGARTER/ KOLI ROCKS

Metagabbro (grénsten, amfibolit)
Metagabbro (greenstone, amphibolite)

Ultramafiska bergarter (peridotit, serpentinit, tljsten)
Ultramafic rocks {peridotite, serpentinite, soapstone

Kvartskeratofyr, inkl. subvulkaniska intrusioner och grénskifferinslag / kérvskiffrig /
Remdalens kvartsporfyr

Quartz keratophyre, incl. subvolcanic intrusions and minor greenschist / garbenschiefer /
Remdalen quartz porphyry

Gronskiffer, gronsten / agglomeratisk
Greenschist, greenstone / agglomeratic

Amfibolit
Amphibolite

Tuffit / karvskiffrig
Tuffite / garbenschiefer

Kalksten eller marmor, i allmanhet kalcitisk
| Limestone or marble, generally calcitic

Kvartsit / kvartsitkonglomerat
Quartzite / quartzite conglomerate

Gravacka / polymikt konglomerat
Metagreywacke / polymict conglomerate

Kalkfyllit (Lovfjallsfyllit, Blasjo-Lasterfjallsfyliit, etc.)
Calcareous phyillite (Lovijall Phyllite, Blasjo-Lasterfjéll Phyllite, etc.)

1 Grafitfylit
Graphitic phyllite

Gra fyllit / karvskiffrig
Grey phyliite / garbenschiefer

Kvartsfyllit, ibland grafitisk / konglomeratisk
Quartz phyllite, sometimes graphitic / conglomeratic

Glimmerskiffer, kvarts-glimmerskiffer
Mica schist, quartz-mica schist

SEVEBERGARTER / SEVE ROCKS
| Ultramafiska bergarter (peridotit, serpentinit, taljsten)
| Ultramafic rocks (peridotite, serpentinite, soapstone)

Amfibolit, granatamfibolit; mindre inslag av gnejs eller glimmerskiffer
Amphibolite, garnet amphibolite; minor intercalations of gneiss or mica schist

Marmor, i allménhet kalcitisk, kalksilikatbergarter
Marble, generally calcitic, calc-silicate rocks

Grafitskiffer
Graphitic schist

Gliv;qgwdeitrskiﬁer, gnejs, i allménhet granat-biotit-muskovit(fengit)-férande; mindre inslag av
amfi
Mica schist, gneiss, generally garnet-biotite-muscovite(tphengite)-bearing; minor intercalations of amphi-
bolite

Kvartsit, faltspatkvartsit, meta-arkos, kvartsitisk gnejs
Quartzite, feldspathic quartzite, meta-arkose, quartz-rich gneiss

Anortosit (a)
Anorthosite (a)

MELLERSTA SKOLLBERGGRUNDEN / MIDDLE ALLOCHTHON

Meta-arkos (Fijéllfiallarkos)
Meta-arkose (Fjallfjall Arkose)

Kvartsit (Fjallfiall-enheten i Hehtenjaureomréadet) / d:o Rainesklumpen-enheten
Quartzite (Hehtenjaure area) / do. Rainesklumpen unit

Glimmerskiffer, kvartsfyllit
Mica schist, quartz phyliite

Meta-arkos
| Meta-arkose

Syenit (s) / granit (g)
Syenite (s) / granite (g)

PARAUTOKTON ELLER UNDRE SKOLLBERGGRUND /
] Grafitfyllit, grafitskiffer PARAUTOCHTHON OR LOWER ALLOCHTHON

Graphitic phyllite or schist

Glimmerskiffer, kvartsfyllit
Mica schist, quartz phyllite

Kvartsit, ljus, gulaktig, lokalt blagra, och meta-arkos, ibland konglomeratisk i undre delen;
underordnat tillitoid, fyllit och skiffer

Quartzite, yellowish or bluish grey, and meta-arkose, sometimes conglomeratic at the base;
subordinate diamictite, phyllite or schist

Amfibolit, basiska gangar
Amphibolite, mafic dykes

Granit, grovkornig, gongnejs (Bergefiellsgranit)

Granite, coarse-grained, augen gneiss

Serpentinit

Serpentinite

Glimmerskiffer, gnejs, delvis med kvartsrika inlagringar och ofta med begynnande falt-

spatporfyroblastes
Mica schist or gneiss, minor quartz-rich intercalations; often with small feldspar porphyrobiasts

BETECKNINGAR / SYMBOLS

Radiometrisk aldersbestamning

U-Pb y
° Isotopic age determination

Fossil-lokal

*F  Fossillocality

Kalkdoliner
Doline

Hall, observerad yta av blottat berg
Observed outcrop

Veckaxel
Fold axis

Forskiffring med gradtal for stupning
Foliation, schistosity, dip in degrees

Lagring med gradtal fér stupning
Bedding, compositional layering, dip in degrees

Férkastning, ospecificerad rérelsezon
Fault, undifferentiated

Mindre dverskjutning, sen dverskjutning
Minor low-angle thrust, out-of-sequence thrust

Overskjutning mellan delskollor i Kali
Low-angle thrust separating different Kéli Nappes

Overskjutning vid basen av Kéli skollkomplexet
Low-angle thrust at the base of the Koli Nappe Complex

Overskjutning vid basen av Seve skollkomplexet
Low-angle thrust at the base of the Seve Nappe Complex

Overskjutning vid basen av Mellersta skollberggrunden
Low-angle thrust at the base of the Middle Allochthon

Bergartsgrans
Lithologic boundary

e x Utgaende och horisontaiprojektion av stérre malmkropp
N\ Outerop and horizontal projection of major ore body

! Sulfidmalmsférekomst (>50 000 ton); nr enl. SGU:s férekomstregister
Sulphide deposit (>50 000 tonnes); no. acc. o SGU mineral deposit register

Kismineralisering, stémre / mindre; numrering enl. ovan
Sulphide mineralization, major / minor; number as above

< Mineralférekomst; nr enl. SGU:s férekomstregister
Mineral deposit; no. acc. to SGU mineral deposit register
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ic metavolcanites (Remdalen Group of Zachrisson 1969) and stratigraphically overlain by the underlying
calcareous phyllites (Blasjo Phyllite of Nilsson 1964, Lasterfjéllet Phyllite of Zachrisson 1964a). U/Pb
zircon dating (Claesson et al. 1988) gives a minimum age of 492 + 1 Ma for the felsic metavolcanites and
trondhjemitic intrusions in the type area. Thus, the age of the rocks in the Stikke Nappe is probably Or-
dovician. The high content of U and V in the graphitic phyllites stratigraphically on top of the strata-
bound ore horizon ( see below) is geochemically correlatable with the alum shales on the platform and
provides further support to this interpretation (Sundblad and Gee 1984).

In map-sheet 23E, NE, the structure is complicated by the Remdalen Repetition which dupli-
cates part of the stratigraphy and causes a cut out of the Stekenjokk Quartz-Keratophyre in the area
between Fasovardo and Rainesfiéllet. The quartz-keratophyre-bearing unit from Beitsetjenjunje via Rau-
revardo to V. Vardofjéllet, surrounding the Remdalen Synform, is correlated with the Stekenjokk meta-
volcanites. This implies that the dark quartz phyllites and the K-rich quartz porphyry in the core of the
synform are amongst the lowermost units of the sequence.Attempts to date the porphyry by the Rb/Sr
whole-rock method have not proven to be successful. The associated limestone contains pelmatozoan
fragments (Du Rietz 1941) and is Ordovician or younger in age.

The Gelvenékko Nappe (Zachrisson 1969) is a completely detached unit containing a rock se-
quence nearly identical to that of the Stikke Nappe. It is preserved in the core of the Western Synform
from the culmination at Stekenjokk to the southern edge of the map sheets. The tectonic contact is well
established at its eastern boundary and, in the Stekenjokk-Gelvenakko area ( 3g—4h), a large number of
drillholes intersecting deeper levels of the Stekenjokk ore body pass through the Gelvenakko thrust.
The western contact (from 3g and southwestwards) is more difficult to trace.

The uppermost tectonic unit of the area, impinging on map sheet 23E, SW, is represented by the
Middle Kéli Leipikvattnet Nappe (Zachrisson 1969). The thrust at its base is both geologically and
geophysically distinct around lake Leipikvattnet. Characteristic rock types in the Leipikvattnet area are
polymict conglomerates, coarse fragment-bearing metagreywackes and the Bjurélv limestone. An acri-
tarch microfossil (Dactylofusa spinata) has been extracted from the limestone (Kjellstrém and Zachris-
son 1969), while pelmatozoan fragments were reported earlier by Du Rietz (1936).

Stratabound sulphide deposits

Since 1917, the Stekenjokk area has been the centre of exploration and ore investigation activities by
the Geological Survey of Sweden in the Caledonides (H6gbom 1925, Zachrisson 1971, 1982a, 1984a,
1986). Approximately 25 different mineralizations and more important deposits (see Table) have been
investigated by drilling, ca 2/3 of these occurring within the Stekenjokk metavolcanites. The polymetal-
lic massive sulphides, generally with a disseminated stringer zone component, have been interpreted
as volcanic-exhalative in origin and related to a late rifting-stage situation in an island-arc setting (Ste-
phens 1980b, 1982, 1986). The ore bodies are stratabound, laterally very extensive and demonstrate
both a vertical and a lateral metal zonation. Although principally Cu-Zn deposits they generally exhibit
an increased content of Zn, Pb, As, Sb and Ag both towards the stratigraphic top of the ore column
(Zachrisson 1982a) and outwards from the exhalative centres (Zachrisson 1984a). Deposits related to
mafic metavolcanites of ocean-floor affinity (e.g. Remdalen) and those in the metagreywackes of post-
arc (basinal) setting (e.g. Ankarvattnet) show certain chemical differences in relation to the main group
of volcanite-hosted deposits. These variations, however, are even better characterized by their Pb iso-
tope patterns (Sundblad and Stephens 1983). The volcanite-hosted deposits provide an isotope model
age very close to the actual age, whereas sulphides in a more sedimentary environment demonstrate a
marked increase in radiogenic lead, a pattern that is further enhanced in late veins and segregations.
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