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Tillit 4r beteckningen pa en férstenad moran i den senproterozoiska lagerféliden. Dess forekomst in-
dikerar en istid fér ca 600 miljoner &r sedan. Varvskiffer, som kan upptréda i anslutning till tilliterna, re-
presenterar en glaciallera, ofta med identifierbara droppstenar, som lossnat fran sméltande isberg.

Kvartsit utgér huvuddelen av den post-tillitiska lagerféliden i den undre skollberggrunden. Den &r lo-
kalt mycket ren (>98% kvarts) men i regel nagot faltspatférande. Till skillnad fran arkoserna (se ovan)
utgéres dock faltspaten nastan enbart av plagioklas, som vid vittring ofta ger vita flackar. | vissa hori-
sonter, framst i den undre delen, &r kvartsiten grévre, ibland konglomeratisk.

Alunskiffer ar en lerskiffer med hég halt av organiskt material (bitumen), vilket gér den svart och
sotande. Den har i regel ocks4 ett relativt hgt innehall av svavel samt, framférallt i den 6vre delen, for-
hojda halter av vissa tungmetaller sdsom uran, vanadin, molybden och nickel och av brannbara kol-
vateféreningar (kerogener). Sitt namn har den fatt av att den tidigare nyttjades for framstalining av alun,
som anvands vid fargning och inom pappers-, lader- och lakemedelsindustrin.

Meta-arkos betecknar en nadgot omvandlad, faltspatrik sandsten, som dominerar inom Stalonskollan.
Pa grund av metamorfosen har de fran bérjan troligen rédaktiga sandstenarna antagit en gra—grén-
aktig fargton. Ljusa, mera kvartsitiska led och konglomeratiska inlagringar ingar. | &ldre tid anvande
man beteckningen ‘sparagmit’ d&ven fér dessa senproterozoiska bergarter.

Mylonit ar inom kartbladet en hard, flintig, tdtbandad bergart, som bildats genom nedkrossing och re-
kristallisation i utpraglade rorelsezoner. De gronskifferaktiga myloniterna inom Stalonskollan tros ha
uppkommit ur gabbroida—intermediéra bergarter fran urbergsunderlaget.

Glimmerskiffer och gnejs utgér huvuddelen av Seven. 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.

DESCRIPTION

General geology

The bedrock within the map sheet 23G Dikanas SV (Ai 123) forms part of the Scandinavian Caledo-
nides. Most Caledonian rocks in Scandinavia and all the units in the present area are allochthonous and
have been thrust east- or southeastwards onto the Fennoscandian platform, on top of a thin, autoch-
thonous sequence of Late Proterozoic-Cambrian sedimentary rocks. Regionally, the Caledonides are
divided in ascending tectonostratigraphic order into the Lower, Middle, Upper (Seve and Koli Nappes)
and Uppermost Allochthons (Kulling 1972, Gee et al. 1985). The lowermost units, up to and including
the Seve units, are interpreted as parts of the imbricated and shortened margin of Fennoscandia. With-
in the area, the Lower and Middle Allochthon are dominated by clastic cover sequences, derived from
the continent Baltica, but also contain slices of Proterozoic basement.

All units have a complex tectonic and metamorphic history. The Middle Allochthon and the Seve
Nappes were probably affected by a Late Cambrian—Early Ordovician event, which produced green-
schist- and higher grade metamorphic mineral assemblages. Deformation and metamorphism con-
tinued, and the various complexes were successively brought together along a suture zone formed
during collision of the continents Baltica and Laurentia. After nappe emplacement onto the Fennoscan-
dian platform and establishment of the Lower Allochthon in the Silurian—Early Devonian, the Caledo-
nian activity faded out.

Tectonostratigraphic units

The geological units distinguished on the map are principally lithological or lithostratigraphic in charac-
ter. Tectonic units are separated by major and minor thrusts, as demonstrated by the main map, the
cross-section and the structural inset map. Three major allochthons occur within the present map sheet,
described in ascending order below. The autochthonous basement and the thin, autochthonous, sedi-
mentary cover are only shown as undifferentiated units in the cross-section. For additional information,
reference is made to the map sheet adjacent to the east (23G SO).

LOWER ALLOCHTHON

The Lower Allochthon is built up of structural slices or horses, mostly composed of sedimentary
(cover) sequences and minor parts of underlying, crystalline rocks, derived from the basement.

The crystalline, basement-derived rocks are invariably represented by coarse-grained granites or
syenites, which are comparable with the Revsund granite, exposed in the autochthonous basement
(Greiling 1982). This similarity has been confirmed by radiometric dating results of 1798 + 6 Ma (U/Pb
on four fractions of separated zircons, P.-O. Persson, pers. comm.) from a syenite at Morrésjobéacken
(3a). These rocks are characterized by a porphyric texture of cm-sized microcline phenocrysts in a
mm-size groundmass of plagioclase, orthoclase and quartz, with some primary biotite. Although the
primary texture is mostly well-preserved, quartz shows undulatory extinction and some grains are brok-
en or bent. Also some feldspar grains show traces of brittle deformation. Mafic, crystalline rocks are
restricted to one occurrence of medium-grained amphibolite, enclosed within granitoid rocks at
Matskanan (4b).

The sedimentary succession of the Lower Allochthon is correlated with the Jdmtland Supergroup in
the type area further south (Gee et al. 1974, 1978, Kumpulainen 1982). The Risback Group (with
arkose units and the Kalvberget Formation), the Sjoutdlven Group (with Langmarkberg and Gérdsjén
Formations) and the Tasjon Group (with Fjallbranna and Norraker Formations) are represented within
the map sheet. The thickness of the sedimentary rocks is, in general, lower than in the type area.

The Risback Group at the western border of the map sheet is contiguous with the type area
further southwest (Kumpulainen 1982, Zachrisson 1997) and broadly comparable. The sequence is
from several metres to at least several hundred metres thick. It represents the upper part of the Risback
Group, but the correlation with the proposed stratigraphy in the type area (Kumpulainen 1982:
Stor-Raijan (bottom), Tvérselet and Mangmanberget Formations) is uncertain. In the section along
Mérrosjdbacken (3a), to the east of the road Stalon-Dikands, the sequence starts with coarse, often
conglomeratic arkoses with dark to light reddish colours, directly on top of the crystalline basement
rocks. In the Béckstrand area (4-5, e-f, at the corner of all four 23G map sheets), Kulling (1942) dis-
cussed the red conglomerates as part of the Stalon Nappe. It is worth noting, that the present inter-
pretation involves a subdivision with an upper part of greenish-greyish colour belonging to the Stalon
Nappe, underlain by horses of reddish Risbéack arkoses and conglomerates of the Vojmsjon Duplex (see
below), as part of the Lower Allochthon. The conglomerates of the Lower and Middle Allochthon are
distinct both by their different degrees of metamorphism and their pebble contents (see Middle Alloch-
thon, below).

Dolomites of the Kalvberget Formation have been identified only as a minor layer in the north-
eastern part of the present area (3e), but occur ca 1 km further north (23G NV, 5b) and more frequent-
ly ca 8 km further west on the Fatmomakke map sheet (23F SO).

West of Tjarnmyrliden (4e) and within several horses along the upper Marsan valley (2a), the red-
dish arkoses are overlain by tillites of the Langmarkberg Formation. The tillites vary considerably both
in facies development and in thickness (up to ca 30 metres). The most comprehensive description as
yet of the area’s tillites is by Kulling (1942). Varved ‘clays’ with grain sizes up to silt and fine sand
occur, probably beneath the tillites ‘sensu stricto’. The overlying tillites contain angular to sub-angular,
up to metre-sized boulders of crystalline, granitoid rocks and arkoses in a psammo-pelitic matrix. Local-
ly, pelite or dolomite fragments also occur.

The Gérdsjon Formation is dominated by massive, often white to light grey-coloured quartzites,
composed 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 in grad-
ed units, and generally more angular in poorly sorted beds. A characteristic layer of conglomeratic and
coarse-grained quartzite occurs near the base of the Gardsjon Formation, ca10 metres thick. It is com-
posed of generally well-rounded pebbles 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, green and sometimes
red shale occur. These fine-grained layers are also composed of at least 90% quartz. Some layers are
more than 10 metres thick and can be followed along strike for several kilometres, as shown on the
map. Towards the top of the Gardsjén Formation, psammites show graded bedding and a general
fining upwards. The last few metres beneath the overlying Fjallbranna Formation are characterized by
an alternation of fine sandstones, siltstones and dark grey, impure carbonates and marls. Recent strati-
graphic work has shown that this uppermost part of the Gardsjon Formation is related to an Early Cam-
brian flooding event of ca 530 Ma age (late Tommotian), which can be recognized both in the autoch-
thonous cover sequences and in the Lower Allochthon in the whole of the Scandinavian Caledonides
(Vidal and Moczydlowska 1996, Greiling et al. 1999).

The Fjallbranna Formation contains black mudstones and shales (alum shale) composed of fine-
grained, mainly submicroscopic clay minerals and variable contents of quartz and/or carbonate,
sulphides (mostly pyrite) and organic matter. Andersson et al. (1985) give a stratigraphic age range of
the Swedish alum shales from Middle to Late Cambrian and locally earliest Ordovician. A trilobite of
late Middle Cambrian age (Lejopyge laevigata) has been found in a limestone lens in black shale
800 metres to the west of this map sheet (Gee 1972). Within the present map area, only minor
shelly fragments could be found in a lens of black limestone (2a).

The alum shale of the Fjéllbranna Formation shows a gradational contact towards the overlying
Norréker Formation, the highest stratigraphic unit of the Lower Allochthon in the area.

In places, the base of the Norraker Formation is marked by the appearance of cm to dm thick
interlayers within the alum shale of dark grey to black, impure limestones, which grade upwards into
dark grey to brownish marls. Higher up, the marls and grey mudstones show cm-dm thick interlayers
of greywacke beds. Whereas the Norraker Formation is extensively developed towards the south (e.g.
Zachrisson and Greiling 1996, Greiling et al. 1996), it is restricted to one minor occurrence on the
present map sheet (2a).

Structurally, the Lower Allochthon is represented by the Blaik Nappe Complex (Kulling 1942) and
has been divided earlier, on the map sheets adjacent to the south and west (e.g. Zachrisson and
Greiling 1993, 1996), into several thrust systems. On the present map, the Lower Allochthon is exposed
in parts of two major, regional antiforms trending NNE-SSW, which were caused by the stacking of
the Njakafjéll Duplex (Gayer and Greiling 1989) in the west and marginal thrust systems in the east.
These two antiforms are separated by a synform, which is occupied by the overlying Middle Allochthon.
Towards north, the generally NNE-striking horses of the Njakafjéll Duplex terminate in an irregular
pattern, and some of the horses are bent into an E-W orientation with dips towards north along the
valley of the upper Marsan river. As a consequence, the roof thrust of the Njakafjéll Duplex dips north-
wards beneath the overlying Krutsjon Nappe sheet (Zachrisson and Greiling 1993), which represents
the highest unit of the Lower Allochthon and extends into the northwestern part of the present map
sheet (3-4, a-c). The E-W trending lateral margin of the Njakafjll Duplex acted effectively as a later-
al ramp, albeit with an oblique angle to the nappe transport direction (110°, see below). This geom-
etry gave rise to local, N-S directed compression in the overlying units, as expressed in E-W-trending
buckle folds and out-of-sequence thrusts with a southward movement. At the eastern Caledonian mar-
gin it cannot be distinguished, whether the major part of the marginal thrust system is a duplex or an
imbricate fan, due to the erosion of a putative roof thrust. However, in the northeastern corner of the
present map sheet, a number of horses could be mapped out, which have the base of the Middle
Allochthon as their common roof thrust. Therefore, this structure can be demonstrated to be a duplex.
It is called the Vojmsjoén Duplex here and extends towards east and north into the adjacent map sheets
(23G NO, NV, SO).

The structural and metamorphic evolution involves a single pre-thrusting deformation phase, which
produced small-scale, isoclinal or drag folds and a penetrative foliation in incompetent rocks, synchro-
nous with illite recrystallization (Greiling 1985). Subsequent shearing and thrusting relate to nappe
transport and stacking of horses, and the latter also led to folding in the overlying units. Stretching lin-
eations 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). Finally, a late
out-of-sequence, reverse fault transported a slice of the Lower Allochthon over the Middle Allochthon
(Daikanvik, 5e).

llite crystallinity data define a ‘metamorphic’ grade between lower anchizone and epizone
(Greiling 1985, Warr et al. 1996).

MIDDLE ALLOCHTHON

The Middle Allochthon is represented by the Stalon Nappe (Kulling 1942, 1955), which is widely dis-
tributed and generally present between the Lower and Upper Allochthons. The area around the village
of Stalon with the mountains Lill- and Stor-Stalonberget gave rise to the name of the Stalon Nappe
(Kulling 1951). It can be divided lithologically into crystalline, pre-Caledonian, basement-derived rocks
in various degrees of deformation, including mylonites, and metasedimentary, generally psammitic
rocks. The different lithological units are separated by shear zones, and primary basement/cover rela-
tionships are not preserved (Greiling 1984a, 1985, 1986, 1989).

The crystalline basement-derived rocks are represented by abundant greenish mylonites, subordi-
nate felsic gneisses and metagabbros (Greiling 1985, Zachrisson and Greiling 1996, Roos 1997). The
greenish mylonites (“green schists of Ullisjaur type” of Kulling 1942; see 23G NO) consist of plagio-
clase, epidote, chlorite and subordinate mica-minerals, quartz and opaque minerals. They were prob-
ably derived mainly from crystalline, pre-Caledonian rocks, as determined from microscopic and geo-
chemical studies (Greiling 1985, 1992). The mylonites vary from relatively homogeneous and weakly
foliated to distinctly banded (dark green - light green) and foliated. Because of their aesthetic appeal,
they have been quarried as potential dimension stones at Korpkullen (2b, Einarsson and Greiling 1997,
Greiling and Febbroni 1997, Roos 1997). Less deformed, crystalline rocks appear as coarse-grained
metagabbros with lens-shaped, dark and light mineral grains or pseudomorphs. Microscopic studies
show a complete change of the primary mineralogy into chlorite, epidote, albite and accessory miner-
als. No felsic rocks have been observed in the Middle Allochthon of the present map sheet. However,
farther north a metasyenite from the road to the east of Harrvik (23G NV, 8e) yielded a radiometric
age of 1768 + 21 Ma (U/Pb on five fractions of separated zircons, P.-O. Persson, pers. comm.).

The lower part of the overlying metasedimentary sequence is dominated by coarse conglomerates
in a psammitic, competent matrix. These conglomerates are fining upwards in that psammitic inter-
layers become more frequent. Higher up, the conglomeratic beds become thinner and are restricted to
the base of dm-m thick psammite beds. Eventually, there is a transition towards thick-bedded, homo-
geneous, coarse meta-arkoses with rare, metapelitic beds as thin (mm-cm), dark grey interlayers or
occasionally as angular fragments within the psammites. Apparently overlying the metapsammites but
with no primary contact exposed is another type of conglomerate with less abundant boulders in a rela-
tively fine-grained, shaly or phyllitic matrix. The matrix sometimes shows transitions into a psammitic
composition so that no clear distinction can be made between the two types of conglomerates. Litho-
logical similarities suggest a correlation of the sedimentary sequence of the Stalon Nappe with the
Risbdck Group of the Lower Allochthon. However, the Stalon units are distinct by their higher degree
of metamorphism (greenschist versus sub-greenschist grade, see below), by the intensity of deforma-
tion and by the conglomerate’s pebble contents. According to pebble statistics (Kulling 1942), the con-
glomerates in both allochthons are dominated by boulders of granite, syenite, felsic gneiss, vein quartz,
feldspar megacrysts and rhyolite. Conglomerates of the Lower Allochthon are distinct by containing up
to 20% of boulders derived from clastic, metasedimentary rocks (pelites-psammites). In contrast, no
metasedimentary fragments are reported from Middle Allochthon conglomerates. Instead, the latter
may contain up to 30% of mafic boulders, whereas in the Lower Allochthon the content of mafic boul-
ders is 10% or less.

At Storforsen in Matskanan (4b), a sequence of alternating, greenish pelites and cm-dm thick, light
grey quartzites and arkoses is exposed. The unit is at least 20 metres thick, and can be followed along
strike for several kilometres towards northeast (see 23G NV). There, this sequence is in an overturned
position and apparently overlying the bulk of metasedimentary rocks of the Stalon Nappe. The litho-
logic character strongly resembles, and may be speculatively correlated with, the Gardsjén Formation
of the Lower Allochthon. Such a correlation is consistent with the position as the highest, metasedi-
mentary unit of the Middle Allochthon. However, this sequence is clearly epimetamorphic, in contrast
to the anchimetamorphic Lower Allochthon.

Structure. Early Caledonian deformation in the Middle Allochthon is documented by recumbent, iso-
clinal folds with a penetrative schistosity, deformed by generally open folds, attributed to a second
structural phase. These latter folds are associated with an axial planar crenulation cleavage that may
be penetrative in incompetent rocks. Subsequent deformation led to intense shearing and development
of a penetrative, mylonitic fabric in some structural units. In other units, penetrative deformation was
restricted to their margins or to distinct, internal shear zones with only a weak overprinting by a frac-
ture cleavage. Associated with the planar, mylonitic fabric is a strong lineation enclosing both relic
mineral grains and newly formed minerals, indicating a tectonic transport direction towards the SE-SSE
(ca 140°). Later fault-bend folding occurred, when the Middle Allochthon was transported as the roof
of the Lower Allochthon.

Mineral assemblages representing an early peak of metamorphism are characterized by coexisting
almandine garnet, biotite and muscovite in pelitic rocks and are indicative of the transition between
greenschist and amphibolite facies metamorphism with minimum P-T conditions of about 500°C and
4 kb. Subsequent mylonitization is associated with retrogression of garnet and brown biotite into
coexisting muscovite, chlorite, green biotite and rare stilpnomelane in pelitic rocks, indicating lower
greenschist facies metamorphic conditions. Less deformed domains still retain higher grade assemblag-
es, that remained apparently unaffected by retrogression.

UPPER ALLOCHTHON

The higher-grade rocks in the structurally lower part of the Upper Allochton are included within the
Seve Nappe complex. The Seve rocks of the 23F Fatmomakke area immediately to the west were stud-
ied and described by Trouw (1973). The present map area is covered by what he called the Eastern
Schist and Amphibolite Belt, which in this context includes the Grytsjé schists (Zachrisson and Greiling
1993). The schists vary from muscovite-dominated mica schists with abundant biotite and garnet por-
phyroblasts to more quartzo-feldspathic, gneissic varieties or more quartzrich, metapsammitic rocks.

Particularly the quartzrich metapsammitic units of the Seve and Stalon Nappes are lithologically
very similar. However, they can be distinguished by the following criteria: in the Seve units, muscovite
is well recrystallized (mm-cm size), biotite and garnet porphyroblasts are visible with a hand-lens (or
even without), quartz and feldspar are recrystallized, in general there are no primary textures pre-
served; foliation surfaces appear as (medium) grey with brownish hue (from biotite). In the Stalon
Nappe (Middle Allochthon), foliation surfaces are ‘phyllitic’ and appear dark grey with greenish hue
(from chlorite or epidote). Macroscopically, there are neither muscovite nor biotite crystals visible.
Biotite or garnet can only exceptionally be observed in thin sections; quartz is recrystallized, but the
primary shape of clastic grains can often be observed; feldspar clasts are often well preserved. Locally,
primary features such as cross-bedding or graded bedding can be discerned.

Cross-section

Contouring of the top of the peneplained, Proterozoic basement at the Caledonian front indicates a
west-northwesterly dip in the interval 0.6°~1.7°. The Caledonian, basal décollement surface is general-
ly developed within the sedimentary cover sequence a few tens of metres above and broadly parallel
with the basement surface. Therefore, the section is drawn assuming a sole thrust with a general dip
of 1.5° (cf. Gee et al. 1978, Bierlein and Greiling 1993) from the eastern Caledonian margin towards
the west-northwest. It trends at a low angle to the tectonic transport direction of the Lower Alloch-
thon (110°). Previous sections across the Njakafjall Duplex have been published by Kulling (1972),
Gayer and Greiling (1989) and Zachrisson and Greiling (1993, 1996). The present section shows the
buried, northern termination of the Njakafjall Duplex, which is overlain by the Krutsjon Nappe sheet
(Zachrisson and Greiling 1993). The latter is composed of a basement slice, which is primarily overlain
by the Risback Group and the Sjoutélven Group. The Risbdck Group can be seen to thin around the
basement rocks. In the easternmost part of the section, the trailing end of the marginal thrust system
is just visible. The synformal areas between the antiformal structures of the Lower Allochthon are
occupied by the Stalon Nappe of the Middle Allochthon, which is probably riding directly on top of the
autochthonous, sedimentary sequence. The dominating metapsammites of the Stalon Nappe are im-
bricated together with horses of basement-derived mylonites.
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