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Gravacka (ordovicium)
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* sand- eller siltsten, ‘uranlagret’ (Ordovicium) Norréker Formation
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Alum shale with stinkstone lenses and/or
limestone layers (Cambrian - L. Ordovician) 1 T

Tasjogruppen
Tasjoén Group

Fjéllbrénnaformationen
Fjallbrénna Formation
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Green and/or red shale e : 26
Gardsjéformationen 5 c
i Frrad 3 Gardsjon Formation % 2
Kvartsit med skifferinlagringar SR
Quartzite with shale intercalations .% _§

Granit till syenit (proterozoisk)
Granitoid (Proterozoic)
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Low-angle thrust at the base of the Lower Allochthon

L
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AUTOKTON SEDIMENTAR PALAGRING / AUTOCHTHONOUS SED. COVER
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kalkstenslager (kambrium) Alunskifferformationen _ & §
Alum shale with stinkstone lenses and/or Alum Shale Formation g 5 S
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SESED
Sandsten, slamsten, skiffer (underkambrium) Tornetriskformationen © '3 é
Sandstone, mudstone, shale (L. Cambrian) Tornetrask Formation =

URBERGET / PRECAMBRIAN BASEMENT

Granite, medium- to coarse-grained, porphyritic, red to grey, massive (Revsund Granite)

- Granit, medel- till grovkornig, porfyrisk, réd-gra, massformig (Revsundsgranit)

(Ra-ind 0.6+0.3)
;jf? 1.5,/ Omrade med Ra-ind 21,0 / vdrde for lokal matpunkt pa hall
% G X1 Area with Ra-index 21.0 / local measurement on exposed rock

Radiumindex &r ett matt p& mangden radium, som ingar i ett material. Detta index skall for
byggnadsmaterial vara mindre an 1,0 (BFS 1990:28).

Radiumindex =1,0 motsvarar ca 16 ppm uran eller 200 Bg/kg radium-226. Angivet radiumindex
(Ra-ind) baseras pa regionalt spridda méatningar och redovisas som medelvarde och standard-
awvikelse. Lokala variationer gor att kompletterande matningar i vissa fall kan bli aktuella. Mera
information kan erhéllas fran SGU.
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Autoktont basement

MALMER, INDUSTRIELLA MINERAL OCH BERGARTER

SGU for ett register 6ver malmer och mineraliseringar, vilka i fjgllkedjan har beteckningen OREC, i urberget
ORED, och 6ver férekomster av industriella mineral och bergarter med beteckningen ORED. Nagra registrera-
de objekt finns dock ej p4 NO-bladet.

Férhojda halter av uran (U), molybden (Mo) och vanadin (V) i alunskiffrarna har lett till vissa prospekte-
ringsinsatser, men ekonomiskt intressanta forekomster har hittills ej kunnat pavisas, €] heller tillrdckligt héga
halter av bly (Pb) i fjallrandkvartsiterna. Aven inom urbergsdelen saknas egentliga malm- eller industrimineral-
fyndigheter.

Kartering och sammanstallning av det geologiska kartbladet 22G Vilhelmina NO bygger betréffande fiallberggrunden, for-
utom pa dldre material, dels pa vissa stratigrafiska och paleontologiska undersdkningar aren 1971-1973 genom V. Grundulis
och L. Karis, dels pa en mera systematisk kartering 1990-1992 av F. Bierlein under ledning av R.O. Greiling. Boliden Mineral
har tillhandahéllit kartor fran de elektromagnetiska flygméatningarna éver fjallomradet, vilka i hog grad underlattat hopdrag-
ningen. Skogsbilvdgar inom fjalldelen tillkomna efter 1992 (13 delstrackor, totalt ca 60 km) har i regel dock ej karterats.

Urbergsdelen har flygmétts i SGUs regi. Den karterades somrarna 1991-1992 av L. Bjork med hjélp av I. Antal och K.
Holényi. Det geofysiska faltarbetet utférdes under samma tidsperiod av L. Kero, bitrddd av G. Nordmark och |. Antal. Den
geofysiska tolkningen har utforts av L. Kero.

Den slutliga sammanstéllningen och beskrivningen har skett i samarbete med R.O. Greiling. Fér design- och layoutarbeten
svarar Ebbe Zachrisson. Reproduktionsarbetet har utforts av Ingemar Kallberg, skrivarbeten av Kerstin Finn och stilsittning av
Agneta Ek.

Detaljkartor i skala 1:20.000 (fj4llen) samt annat grundmaterial finns tillgangligt p4 SGU.
Detailed maps (Caledonides) and other information is available for study at SGU.

Referens till kartan: Greiling, R.O., Zachrisson, E., Bjérk, L. och Kero, L., 1996: Berggrundskartan 22G Vilhel-
mina NO, 1:50.000. - SGU Ai 86.

KORTFATTAD BESKRIVNING

INLEDNING

Kartbladen 22G Vilhelmina tacker ett omrade som bestar av bade urberg och fjallberggrund. En 6versikt éver
de strukturella enheterna inom Ai 84-87 ldmnas i ovanstdende kartdiagram. De tva ostliga bladen
intas till storsta delen av prekambriska bergarter, medan berggrunden inom de bada véstra bladen helt tillh6r
den kaledoniska fjéllkedjan. Urberget 6ster om fjéllkedjan &r av underproterozoisk alder (2500-1600 miljoner
ar, bortsett fran vissa troligen 1200-900 miljoner &r gamla gangbergarter), medan fjillkedjans
sedimentbergarter inom omradet avsattes fér ca 700-450 miljoner ar sedan. Deras deformation och fram-
skjutning mot 6ster och sydost, ut éver urbergsunderlaget, &gde rum under senkaledonisk tid och avslutades
for ca 400 miljoner ar sedan.

SGU serie Ai nr 86
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Sveriges Geologiska Undersokning

HUVUDENHETER

Kartbladet 22G NO uppbygges till ungefér lika delar av urberg och fjéllberggrund.

Urbergsdelen bestar troligen uteslutande av Revsundssvitens bergarter. For en beskrivning av Rev-
sundsgraniten hanvisas darfor till 22G SO, dir den behandlas i sitt sammanhang med &vriga urbergs-

bergarter.

En tunn zon av rotfasta (autoktona) sedimentbergarter skiljer i regel de Gverskjutna (alloktona) fjall-
bergarterna fran urbergsunderlaget. Den autoktona sekvensen avsattes en gang pé en kraftigt nederode-
rad och utplanad urbergsyta. Med stéd av nagra exakta punkter och ett antal ndrmevarden kan det nu-
varande hojdlaget for denna yta fastliggas och utifran detta har en kurvdragning gjorts. Konturlinjerna
finns inlagda pa nedanstaende strukturella éversikt och visar att den gamla urbergsytan nu stupar lugnt
och regelbundet med ca 0,5°-1,7° lutning in under fjéllberggrunden, i god Gverensstammelse med for-
hallandena i t.ex. norra Jamtland och mellersta Norrbotten.

Den kaledoniska fidllkedjan &r geologiskt sett resultatet av en bergskedjebildning fér ca 520-400 mil-
joner &r sedan. lapetus, det hav som i senprekambrisk tid gréansade till kontinenten Baltica, borjade da pres-
sas ihop. Havsbottenskorpan pressades ner i subduktionszoner och genom storstilade 6verskjutningar kom
omfattande bergartskomplex att skjutas upp éver den baltoskandiska urbergsskolden, vars véstra randzon
samtidigt kraftigt deformerades. S&dana éverskjutna enheter benamnes skollor och kan ha transporterats
flera hundratals kilometer at oster eller sydost. De Gversta skollorna har i regel de langsta transportav-
standen, medan de undre enheterna 4r mer lokala och ofta innehaller bergarter scm med stor sannolik-
het tillhért det baltoskandiska urbergsunderlaget. Ur topografisk synpunkt &r den nuvarande fjallkedjan
betydligt yngre och i huvudsak relaterad till den tertidra uppsprickning for ca 65 miljoner &r sedan, som
ledde till bildandet av den nuvarande Atlanten.

Fjsllberggrunden uppbygges internt av ett stort antal tektoniskt Gverskjutna (alloktona) enheter. Dessa
kan indelas i den undre, mellersta, évre och &versta skollberggrunden. Inom kartbladet 22G NO &r endast
den understa skollberggrunden representerad. Den utgér en del av Blaikskollan.

(Fortsattning pa kartans baksida.)

Engelsk beskrivning och litteraturférteckning pé bladets baksida.

English description and reference list on the back of this map sheet.

FOSSILLOKALER
Ruta Lokal X Typ Bergart Fossilgrupp  Alder Referens
Oa Gaddsele Hall  Alunskiffer (orsten), Trilobiter, Kambrium- R. Kumpulainen (pers. comm.),
(Onbécken) Bh  kalksten, brachiopoder, ordovicium L. Karis (pers. comm.)
‘Lycophoria*lagret, graptoliter
Toyenskiffer
1a  Kroksjobacken Hall  Toyenskiffer, Graptoliter Undre-mell. Asklund 1935, Kulling 1942, 1955,
gravacka ordovicium L. Karis, R. Kumpulainen (p.c.)
1a Langseleadn, 1,9 km Hall  Alunskiffer (orsten) Trilobiter Kambrium  Kulling 1942, 1955
S om Bredsele
1c  Ronnbergsbacken Hall  Alunskiffer (orsten), Trilobiter, Kambrium-  R. Kumpulainen (pers. comm.)
‘Lycophoria“lagret, brachiopoder, ordovicium  Typsektion for Fjallbrannaform.
Toyenskiffer graptoliter
1e S Djupdalsberget Hall  Alunskiffer (orsten), Trilobiter Kambrium  ? Sidenbladh 1874, Mértsell 1890,
“Mullramlet” Block lagrad kalksten R.O. Greiling (pers. comm.)
1-2e Stendalsbacken Hall  Alunskiffer (orsten), Trilobiter Kambrium-  ? Sidenbladh 1874, Mértsell 1890,
(Djupdalsbécken?) lagrad kalksten ordovicium  Kulling 1942, 1955
2a Hogland by Haéll  Alunskiffer (orsten) Trilobiter Kambrium  R. Kumpulainen (pers. comm.),
(Langsele) Kulling 1955 (?)
2a  Ingesbacken Hall  Alunskiffer (orsten) Trilobiter Kambrium  Kulling 1942
(Langsele)
2b Stutvattenbdcken Hall  Alunskiffer, Graptoliter Kambrium-  Kulling 1942
Toyenskiffer ordovicium
2f  Baktoberget Hall  Alunskiffer, Trilobiter, Kambrium-  Sidenbladh 1874, Holm 1890,
Bh  Latorp-Lanna- gastropoder, ordovicium  Mortsell 1890, Lidén 1911, Kulling,
~Holenkalksten graptoliter 1942,1955, L. Karis (pers. comm.)
3a Llangfors (Krokd)  Hall  Toyenskiffer Graptoliter Ordovicium  Kulling 1942
3a Vildmyrbacken Hall  Toyenskiffer Graptoliter Ordovicium  Kulling 1942,
R. Kumpulainen (pers. comm.)
3a Kalkberget “Hall" Kalktuff Vaxtfossil Kvartar, Sidenbladh 1874,
(avtryck) postglacial ~ Nathorst 1885, 1886
Se  Skansholm Block Orsten Trilobiter Kambrium  Linnarsson 1874, Sidenbladh 1874,
Holm 1890, Mortsell 1890,
Kulling 1942, 1955
7b. Granliden Block Holenkalksten (?)  Cephalo- Ordovicium  Sidenbladh 1874, Holm 1890,
poder Kulling 1942, 1955
7c  Vdstra Stromnds  Hall  Alunskiffer (orsten), Trilobiter Kambrium-  Lidén 1911, Kulling 1942
Ceratopygekalksten, ordovicium
barytlager
7c  Strébmnas Hall  Alunskiffer (orsten), Trilobiter, Kambrium- Holm-1890, Mdrtsell 1890,
Ceratopygekalksten, graptoliter ordovicium  Lidén 1911, Wiman 1918,
Toyenskiffer Kulling 1942, 1955
7c¢  Granhojden Block Orsten, Trilobiter, Kambrium-  Linnarsson 1874, Sidenbladh 1874,
Ceratopygekalksten brachiopoder, ordovicium  Holm 1890, Mértsell 1890,
cephalopoder Lidén 1911, Kulling 1942, 1955
7d  Ronnds Block Alunskiffer (orsten) Trilobiter Kambrium  Sidenbladh 1874,
Hall L. Karis (pers. comm.)
79 Krokbécken Héll  Sandsten, slamsten (Sparfossil) ~ Kambrium  R.O. Greiling - E. Zachrisson
(pers. comm.)
7g-h Nastansjo (lokal  Block Sandsten Volborthella ~ Underkamb. Wiman 1918-1919,
ej markerad) Kulling 1942, 1955
89f Angesbacken Hall  Alunskiffer (orsten), Trilobiter Kambrium-  Sidenbladh 1874, Holm 1890,
Toyenskiffer ordovicium  Mbrtsell 1890, Lidén 1911,
Kulling 1942,1955,
L. Karis (pers. comm.)
8h  Granberget Héll  Alunskiffer (orsten) Trilobiter Kambrium  Kulling 1942, 1955
of  Stuphéllan Hall  Alunskiffer (orsten) Trilobiter Kambrium  Kulling 1942
of  Heligfjall Block Orsten Trilobiter Kambrium  Kulling 1942, 1955

Medgivande fran SGU krévs for varje form av mangfaldigande eller atergivande av denna karta. Detta innefattar inte
bara kopiering utan aven digitalisering eller dverforing till annat medium.
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BERGARTERNAS ALDER

Utifran patraffade fossil samt genom geologiska bedémningar och jamférelser med angrénsande omra-
den kan man bestimma eller uppskatta bergarternas alder. En sammanstélining av samtliga kdnda fossil-
lokaler inom kartbladen 22 G ldmnas i en tabell p& kartbladets framsida. De vanligaste fossilgrupperna
representeras av trilobiter (framst i orstenarna), graptoliter (i skiffrarna), gastropoder och brachiopoder.

Den autoktona sedimentlagerféljden uppbygges huvudsakligen av kambriska bergarter, men fran trak-
ten av Vojmsjon och norrut ar det troligt att sedimentationen startade redan i senprekambrisk tid. | Gvrigt
domineras bergarterna av slam- och siltstenar samt alunskiffer, vilka avsattes under kambrisk tid.

Den undre skollberggrunden, som ibland innehaller medrivna rester av det prekambriska underlaget,
bestar framst av senprekambriska—underkambriska kvartsiter. Dessa Gverlagras av kambrisk alunskiffer, vil-
ken lokalt kan n& upp i understa ordovicium (Tremadoc). Forekomsten av stratigrafiskt éverlagrande ordo-
viciska skiffrar och gravackor & mycket begrénsad inom NO-bladet men har stérre utbredning pa de bada
vastliga kartbladen.

METAMORFOS

| samband med bergskedjeveckningen och 6verskjutningarna utsattes bergarterna for okat tryck och na-
got férhéjd temperatur vilket ledde till att de omvandlades genom den process som kallas metamorfos
(omkristallisation och mineralnybildning). Autoktonen och den undre skollberggrunden karakteriseras dock
av ringa eller ldg metamorfos (anchi-zon) vilken bast kan méatas genom graden av kristallinitet hos mine-
ralet illit (och klorit).

BERGARTER

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

Revsundsgranit 4r en odeformerad, medel- till grovkornig granit, i regel porfyrisk med 2-4 cm stora, run-
da till rektanguldra mikroklinégon. Fargen &r oftast ljusrod till ljusgra, pa vittrade rena ytor néstan vit.

Kvartsit utgor huvuddelen av den post-tillitiska lagerfoljden i den undre skollberggrunden. Bergarten &r
lokalt mycket ren (>98% kvarts) men i regel nagot féltspatférande. Till skillnad fran arkoserna utgéres dock
faltspaten nastan enbart av plagioklas som vid vittring ger sma, vita fléckar. Vissa horisonter, framst i den
undre delen, &r grovre, ibland konglomeratiska.

Alunskiffer ar en lerskiffer med hég halt av organiskt material (bitumen), vilket gér den svart och sotan-
de. Den har i regel ocksa ett relativt hdgt innehall av svavel samt, framférallt i den Gvre delen, férhdjda
halter av vissa tungmetaller sdsom uran, vanadin, molybden och nickel och av brénnbara kolvateféreningar
(kerogener). Sitt namn har den fatt av att den tidigare nyttjades for framstéllning av alun
(KAI(SO4),°12H,0 ), som anvénds inom pappers-, lader- och lakemedelsindustrin.

Kalkstenarna i omradet upptréader dels som linsformade s.k. orstenar (kambriska), dels som tunna kalk-
stenslager (kambriska, ordoviciska). De bestar huvudsakligen av kalcit men innehéller ocksa en del dolomit
och &r ofta fossilférande. Fargen &r i regel gré pa vittrad yta men invandigt vanligen morkare.

Gravacka &r en faltspathaltig sandsten med upprepade, lerhaltiga skikt. De nagra cm — nagra dm tjocka
lagren har normalt en grévre bas och en finkornigare topp, vilket méjliggér upp-ned-bestdmningar. Mate-
rialet har transporterats med slamstrémmar och avsatts pa nagot djupare vatten an kvartsiterna och alun-
skiffrarna.

DESCRIPTION

General geology

The distribution of bedrock within the map sheets 22G Vilhelmina (Ai 84-87) is illustrated by the structural
inset map (front page). The maps cover an area of Precambrian basement in the east, overlain to the west
by the nappe complexes of the Caledonides. At the boundary, a thin zone of autochthonous, undeformed
sedimentary cover rocks of late Precambrian-Cambrian age is generally present, although not very well
exposed. The top of the eroded and peneplained Precambrian basement is dipping at a very low angle
(0.5°-1.7°) towards the WNW.

The geological units distinguished on the maps are principally lithological or lithostratigraphic in cha-
racter. The tectonostratigraphic units in the Caledonides are separated by major and minor thrusts, as
demonstrated by the main map, the cross section and the structural inset map.

PRECAMBRIAN BASEMENT

The Precambrian bedrock to the east of, at and beneath the Caledonian margin within map sheet 22G NE
is part of an area covered by Svecofennian rocks of the Revsund Suite, totally dominated by the medium-
to coarse-grained Revsund Granite. Anomalies in the aeromagnetic maps are due to variations in the mag-
netite content of the granite itself. The typically red-coloured Revsund Granite is hardly deformed, not even
close to the Caledonian front. Microcline, orthoclase and plagioclase are idiomorphic and apparently un-
deformed. However, biotite and amphibole minerals show a weak preferred orientation and quartz mine-
ral interfaces are characterized by suturing. For further information on Precambrian geology, see map
sheet 22G SE.

AUTOCHTHONOUS SEDIMENTARY COVER

The Precambrian crystalline rocks are unconformably overlain by a sedimentary succession (correlated with
the Dividal Group further north in Scandinavia), often only a few tens of metres thick and preserved from
erosion by the overlying Lower Allochthon. In the Tangen area, Kulling (1942) recognized a basal sedi-
mentary sequence of mudstones and siltstones, which corresponds to the subsequently established
Tornetriisk Formation (Thelander 1982). Further exposures in the Tangen area (9i) and in the O. Sjuls-
berget (9j) - V. Sjulsberget (23G 0j) area were observed by Bierlein and Greiling (1993). Local boulders
and exposures in the Tresund, Néistansjé and Varesaskullen areas document an even wider distribution of
these rocks. The Tornetrask Formation comprises both a Late Precambrian succession (the Laisberg sand-
stone; Kulling 1942, in Gavelin and Kulling 1955) and a fossiliferous Lower Cambrian part. The former is
more prominent to the north and probably wedges out in the Vojmsjon area. Kulling (1942) considered
the quartzite (grey arkose) northwest of Stuphéllan (9f) as the southwesternmost extension of the Lais-
berg sandstone. However, facies similarities with the Gardsjon Formation (see below) and structural data
favour the inclusion of the Stuphéllan quartzite into the Lower Allochthon. The Tornetrésk Formation con-
sists of a mixed sequence of mudstones, siltstones and sandstones of grey, dark grey or dark brown
colour, commonly with white, detrital mica flakes. Bedding is mostly poorly preserved due to intense bio-
turbation throughout the sequence, but, where preserved, is on a cm- to dm-scale. At the northeastern
slope of mount Tangen, the Tornetrdsk Formation is at least 40 m thick and overlain by a few metres of
black shale of the Alum Shale Formation. The latter is characterized by black mudstone and alum shale
with fine-grained, mainly submicroscopic minerals and variable contents of quartz, carbonate, sulphide
(mostly pyrite) and organic matter. For a detailed lithological description, see Andersson et al. (1985).
These authors give a stratigraphic age range of the Swedish alum shales from Middle to Late Cambrian
and locally even earliest Ordovician.

Note. The terms Gardsjon and Fjéllbrénna Formations were earlier used (Gee et al. 1974, 1990) for quartzite and
shale units, respectively, without regard to their belonging to the Autochthon or the Lower Allochthon. In the pre-
sent description the autochthonous sequence has been correlated with the Tornetrask and Alum Shale Forma-
tions further north (Thelander 1982). Similar rocks of the Lower Allochthon are subdivided into the Gardsjén and
Fjallbranna Formations, respectively, according to the type sections and type areas immediately to the south (Gee
et al. 1974, 1978, 1990). The contact is often difficult to define and trace. Structurally, the rocks of the Autoch-
thon are generally flatlying and more well-preserved, whereas those of the Lower Allochthon, and especially the
alum shales intercalated between or occurring immediately below the tectonically repeated quartzite units, are
strongly deformed, wrinkled and crushed in a very chaotic manner. This was already observed and described by
e.g. Sidenbladh (1874), Mértsell (1890) and Kulling (1942).

CALEDONIDES

A major part of the bedrock within the map sheet 22G Vilhelmina NE belongs to the Scandinavian Cale-
donides. The Caledonian rocks in Scandinavia are allochthonous and have been thrust east- or southeast-
wards onto the Baltoscandian platform. Regionally, the Caledonides are divided in ascending tectonostra-
tigraphic order into the Lower, Middle, Upper (Seve and Kéli Nappes) and Uppermost Allochthons (Kulling
1972, Gee et al. 1985). The lowermost units, up to and including the Seve units, are interpreted as part
of the imbricated and shortened margin of Baltoscandia. Within the area, rocks of the Lower Allochthon
are dominated by clastic cover sequences of Late Proterozoic-Ordovician age, derived from the continent
Baltica, but also contain slices of Precambrian basement. Deformation and metamorphism in the Lower
Allochthon occurred at a late stage in the Caledonian evolution, in the Silurian-Early Devonian, related to
and caused by the collision of the continents Baltica and Laurentia. After nappe emplacement onto the
Baltoscandian platform, the Caledonian activity faded out.

LOWER ALLOCHTHON

All Caledonian rocks within the present map sheet 22G NE belong to the Lower Allochthon, represented
by the Blaik Nappe Complex (Kulling 1942). Since the putative roof thrust (base of the Middle Allochthon)
is eroded, it is at present not possible to decide whether the structure represents a duplex or an imbricate
stack.

Crystalline basement rocks form the basal part of several imbricates within the map area. They consist
mainly of a coarse, porphyritic granite similar to the Revsund Granite of the Autochthon, but generally with
a green-greyish colour and some cataclastic deformation.

The sedimentary succession of the Lower Allochthon is comparable with the Jimtland Supergroup in
the type area further south (Gee et al. 1974, 1978, 1990, Kumpulainen 1982). The Gardsjon Formation
(Sjoutélven Group) and the Fjéllbrénna and Norraker Formations (Tasjon Group) are represented within the
map sheet. A complete list of fossil localities within the 22G Vilhelmina map sheets is shown in a Table on
the front page.

The Gardsjon Formation is dominated by massive, often white to light grey-coloured quartzites, com-
posed mainly of quartz (>90%), with minor amounts of feldspar, detrital mica, clay minerals and chlorite.
The grain size varies between coarse and very fine-grained; particles are well rounded and graded, or poor-
ly sorted and angular. A characteristic unit of conglomeratic and coarse-grained quartzite occurs at or near
the base of the Gérdsjon Formation. It is about 10 m thick and composed of generally well-rounded peb-
bles of milky or bluish quartz and white feldspar, up to 1.5 cm in diameter. Within the quartzite, irregular
layers of silt- and mudstone and grey and greenish shale occur (not distinguished on the map). These fine-
grained layers, some of them more than 10 m thick, are also composed of at least 90% quartz. Towards
the top of the Gardsjon Formation, psammites show graded bedding and general fining upwards. The last
few metres beneath the overlying Fjallbrénna Formation are characterized by an alternation of fine sand-
stones and siltstones; patches and thin layers of dark grey, impure carbonates and marls often occur at
this level. Fossil fragments of supposed Early Cambrian age (‘kléverdjur’, Kulling 1955, Asklund 1962) have
been found in a nearby map sheet (23F SE, Zachrisson and Greiling 1993).

Whereas the complete sequence is generally well developed in the west and north of the map sheet,

a general regional thinning towards the east can be observed. This is particulgrly clear, where slices of
basement rocks are underlying the Gérdsjén Formation (e.g. Stuphéllan, 9f; O. Sjulsberget, 9j). In the
northern part of Stuphéllan, the Gérdsjén Formation primarily overlying crystalline basement rocks is re-
stricted to 10-15 m of coarse, partly conglomeratic quartzite, which, in turn, is overlain by alum shale of
the Fjallbranna Formation. To the southeast of Stuphéllan, alum shale directly overlies basement rocks
(contact somewhat sheared) and the Gardsjén Formation may be completely missing. This apparently
applies also to the basement horses in the area immediately towards the northeast (22G, 8-9f, 9g). At
0. Sjulsberget the basal parts of the Gardsjon Formation are characterized by their angular or poorly
rounded clasts.

All these observations point to the fact that the present basement slices formed high areas during de-
position of the Late Proterozoic - Early Cambrian cover rocks. The deeper parts of the Jamtland Supergroup
(Risbéck Group and lower part of Sjoutélven Group) are primarily missing and the Gardsjon Formation is
of reduced thickness. There is, as yet, no information on whether these basement highs were erosional
remnants or fault scarps. Only in the overlying Gérdsjén Formation quartzites have some synsedimentary
normal faults been observed (e.g. southern slope of Tangen, 9i; west of Bjdrberget, 8h).

The Fjallbranna Formation was defined in a type section at Rénnbergsbicken (Gee et al. 1974, 1978,
1990), near the farm Fjsllbrdnna (22G 1c). The formation contains black mudstones and alum shales,
similar to those of the Autochthon (see above). Andersson et al. (1985) give a stratigraphic age range from
Middle to Late Cambrian and locally also earliest Ordovician (Tremadocian). Trilobites are found mainly in
stinkstone lenses. Laterally consistent cm to dm thick layers of grey to black, fossiliferous limestone also
occur, especially towards the top of the formation. They are, however, generally too small to be shown on
the map in the scale of 1:50.000. The limestone layers near the top of the alum shale at Varesaskullen (5g)
have so far not been searched for fossils but might represent the Ordovician Ceratopyge limestone of Tre-
madocian age (T? on the map). Within the Vilhelmina map sheets, another complete record of the for-
mation is from the Djupdal -65 drillhole (22G SE; L. Karis, pers. comm.; Warr 1994, Warr and Greiling
1994) with a core section starting in the lower Llanvirnian-Arenigian limestone, passing through the Fjall-
brinna Formation and the autochthonous Alum Shale Formation, down into the basement.

The Norraker Formation rests with an erosional contact or a hiatus on the underlying Fjallbrénna
Formation (Armands 1972, Gee et al. 1974). The best information on the transitional zone has been
achieved from drilling and natural exposures in the Tasjon area (21F, 22F), extending into the southwes-
ternmost corner of map sheet 22G SW. Here, the basal (Granas) member of the Norraker Formation is
composed of a sandy-silty and/or calcareous unit with high contents of glauconite and apatite. This
‘uranium layer’ is probably of Arenigian age, with a fossil association referred to as the ‘Lycophoria’ in its
most basal part. A stratigraphically equivalent or overlying sequence of dark to grey graptolite-bearing
shales generally forms the lower part of the formation (Téyen shale), at least within 22G SW. These basal
members of the Norraker Formation have a restricted thickness (10-15 metres), are poorly exposed and
have not been identified in the present map sheet.

The presence of the Norraker Formation in the section along the Angesbécken river, however, is docu-
mented by the greywacke/shale units which form the uppermost part of several of the imbricates, over-
ridden by the Gardsjén quartzite of the next higher nappe unit.

The structural and metamorphic evolution involved a single pre-thrusting deformation phase which pro-
duced small-scale isoclinal or drag folds and a penetrative foliation in incompetent rocks, synchronous with
illite recrystallization (Greiling 1985). Subsequent shearing and thrusting relates to nappe transport, im-
brication and stacking of horses.

Not all of the horses and particularly not their bounding thrust surfaces could be mapped out in detail.
The authors have, in places, inferred the course of thrust surface traces, by use of electromagnetic ano-
maly maps, trying to find a compromise between two extremes: a) Frequent thrusts; horse thickness
similar to the inferred stratigraphic thickness of the sedimentary sequence, and b) few thrusts; horses con-
siderably thicker than the sedimentary succession. Stretching lineations and branch line geometry suggest
a tectonic transport direction towards the ESE (ca 110°) which is consistent for all the horses in the Lower
Allochthon (Gayer and Greiling 1989). lliite crystallinity data define a ‘metamorphic’ grade in the
lower and upper anchizone (Greiling 1985, Warr et al. in press).

Cross section

The section is drawn assuming a sole thrust with a constant dip of 1.5° (cf. Gee et al. 1978, Bierlein and
Greiling 1993, Zachrisson and Greiling 1993) from the eastern Caledonian margin towards the WNW. It
trends at a low angle to the tectonic transport direction of the Lower Allochthon (110°). Previous sections
across the region have been published by Kulling (1972), Gayer and Greiling (1989) and Zachrisson and
Greiling (1993). The present section shows the easternmost part of a composite section across the Swe-
dish Caledonides.

There is a marked difference in the stratigraphy between the autochthonous cover sequence and that
of the Lower Allochthon. Even in the easternmost imbricates (e.g. O. Sjulsberget, Bjérnberget) the thick-
ness of the quartzite is still impressive, whereas such quartzites are absent in the autochthonous cover be-
neath. These observations lead to the conclusion that an appreciable number of imbricates are at present
missing, due to erosion, and indicate that the Lower Allochthon once extended much further east. It is
difficult, however, to estimate how many kilometres it will add when calculating the distance of over-
thrusting.
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