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The present paver presents the preliminary results of recent investiga
tionB of the Nocambrian BedimentB of the Bjørånes window in the
Koppang area, southern Norway, undertaken by the writer. This mapping
is a part of the investigations of the sparagmite area of Southern Norway
*carried out by the Geological Survey under the leadership ok Professor
8. Skjeseth (former state geologist).

The author has compiled a generalized map of the sparagmite area
Wesented on fig. 1. For the preparation ok this map the following workers
of the sparagmite area have kindly submitted unpublished results: State
geologist P. Holmsen, Cand. real. J. O. Englund, and the students D.
Huseby, L. Kirkhusmo, B. Løberg, J. P. Nystuen, H. Chr. Seip.
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The Eocambrian stratigraphy of the Bjørånes window.

The Bjørånes window is located in tne Koppang area, Østerdalen,
southern Norway, and is a window in the Caledonian nappes of meta
morphic Eocambrian sparagmites (Kvitvola nappe).

The Koppang area has been surveyed bv several of tne earlier Scandi
navian geologists, among whom Tornebohm (1896) and K. O. Bjørlykke
(1905) have given the most detailed descriptions. TornebohnVs paper
provided basic information on the nappe-tectonics in tni3 part of the
Caledonides.

The Koppang area has been mapped on scale 1 : 100 000 by Chr.
Oftedahl as a part of the map area Ytre Rendal and Stor-Elvdal. (P. <
Holmsen and Chr. Oftedahl 1956). This map and the appurtenant de-*
scription have been a great help to the present author in his work in
this area.

sedirnents ok tne LjsraneB area korrn a reiativelv klat-ivin^ or
dippinA Beo^uence ok sandBtoneB and snaleB, but are not undi3turbed

dv tectonic rnoveinentB. "lne sedirnents are sli^ntiv rnetarnorpnosed.
2utocntnonoU3 relationBnip to tne rocl<B ok tne Xvitvoia napr^e

above waB pointed out dv d!nr. Oktedani (1956 p. 59). I^ne vaiiev ok tne
river (^lornina niakes a section tnrou^n tnis Bec^uence. larver part of°
tne sandstone sec^nence on botn sides ok tne river (see ki^. 2) nas been
correiated by Oktedani tne sparazrnite. Ottedani rnade no^
Bpecial correiation ot tne underlvinF dark Bnale.

nev^ interpretation and de3cription ok tne strati^rapnv ok tniB areK
>vill be beio^v: /

Vemdal sandstone (quartz sandstone): Below the gabbros, augeSi-
ZneiB3eB, and the rnetainorpnic light sparagmite ok the Kvitvola nappe,
a less metamorphosed quartzitic sandstone is found in Rau-fjell east of
Glomma.

This sandstone grades downwards into 2 coarse red arkose. This special
litnoioFv is very cnaracteri3tic of the Veindal Bandstone in type sec^ons
in tne southern part of tne sparagmite basin (Vogt 1924). The upper
quartzitic sandstone may be correlated with the Ringsaker quartzite and
the lower with the Vardal sandstone. Particularly on the western side of
Glomma, scattered pebbles, 5-10 cm in diameter, are found in the Vemdal
sandstone. The thickness of the Vemdal formation is roughly 200 m.

Ekre shale: The Vemdal sandstone is underlain by a green snåle with
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(Fig. 1 . Generalized map of the Sparagmite region, Southern Norway,The following localities are indicated on the map :
b B - Bjørånes K - Koppang I - Imsdalen
i S - Snødøla H - Høgberget R - Ringebu
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Fig. 2. Map of the Bjørånes window.
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Fig. 3. Profile of the Bjørånes window.

Biltv or sandy beds. "Varved" layering is commonly found (fig. 4), which
is regarded as a usual characteristic of tne Ekre shale (Holtedahl 1953).
This Ekre shale seems to be rather flat-lying with slaty cleavage dipping
weBNvar6B. On the eaBtern side of Glomma the Ekre B^ale has a ttiicl<neBB
of approximately 100-120 m, wnile the same BN2le on the western V2ile)s
side seems to be tectonically squeezed out to a thickness of 10-20 m.
In Gar-bekken (see figs. 2 and 3) the tectonically disturbed contact towards
the base of the Veni62i 82n68t0n6 is exposed, indicating movements of the
Vemdal sandstone relatively to its substratum.

Moelv tillite: Erratics of Moelv tillite have been reported by Chr.
Oftedahl (1956 p. 60) in a small stream NW of Ulvbergkletten, and the
present 2utnor touno! nere bedrock exposures of this conglomerate below
Vemdal sandstone and Ekre shale, resting upon dark shale. This conglom
erate shows little sorting or grading of the ci2Bt3 vvnicn is a characteristic
of Moelv tillite. The Moelv tiliite has Bince the p2per ok O. Holtedahl
(1922) been interpreted by Scandinavian geologists as 2N ice-dropped
sediment. New localities showing similar 3ection3 ok a prob2b!^ ea^uiv2ient
con^loiner2te, koun6 by the present 2utnor, are in6ic2te6 on the rnap
(fig. 2). In tneBe loc2iitieB the ci23tic tr2ZrnentB are commonl^ Bin2iler,
rarefy exceeding 6-8 cm, and ni2n^ of the smallest have an angular shape.

"lne tnickneßß ok tne Moelv tillite ok tne Ljor2neß i8onlv 2bout

2 in or IeBB, 2n6 tne c123t8 2re leß3 corninon 2n6 sNi2iler tn2N in tne type
are2B ok tillite in tne Moelv 2nd Ken26ißtrictß tne tnickneßß

13 2oout 20 in 2nd tne l2r^er ci2Btß excee<s 1 in in a!i2ineter. Ik tne con-
Zloiner2te3 in botn 2re2B 2re ice-olroppeci Bedinientß, tne k2cieß ok tne
Moetv-ken2 2re2 cn2r2cteri2e3 tne rn2rzin2l p2rtß ot tne N2Bin,
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Fig. 4. Radiographs of sediments from the Bjørånes zvindozv.
3-4 mm thick rock slices are placecl on an X-ray film and exposed by use of industriel
X-ray equipment. (10 mA, 60 Kv, 2 min.) Procedure described by Hamblin (1962).
Sample I. Moelv tillite, 1 km north of Bjørånes st.

» 2. Bjørånes shale with a band of pyrite (dark). Note fold with axial cleavage.
» 3. Ekre shale. Road cut 4km south of Bjørånes st. Note grading with layers of

sand and silt.
Natural size.

the Bjørånes facies ckaractei-ise» a more central part of the basin with
larver frequency of floating icebergs. A similar pattern could be pro
duced by turbidites, but no grading or other characteristics of turbidites
are odserve^ in eitner areas.

Bjøråves shale: Below the Moelv tillite a dark argillaceous skåle is
found, covering the larver part of the western valley-side, southwestwards
to Trønnes gl. Sre. and to the north side of Skramsvola. Bands of pyrite
and thin carbonate layers are interbedded in the shale. Silty or sandy
beds are also observed. The shale has obviously suffered from tectonic
movements, and has a slaty cleavage dipping westwards, while the bedding
is probably nearly horizontal or dipping eastwards. The thickness of tnlß
formation must be at least 200 m, probably more than 300 m. The base
is not expoße6.
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The upper part of the shale should be chrono-stratigraphically equiva
lent to the coarse arkose of the Moelv formation in the Mjøsa area.

tni3 Bnale repreBentB a new an66ikkerent kacie3 ok tne pre-tillite
Be6irnentB ot tne Bp2r2Frnite zroup, tne narne L^»raneB 3na!e will de
intro6uce6 kor tni3 korrnation witn 28 tne tvpe-lo^litv.

Chr. Oftedahl (1956 p. 117) has analysed a sample of this dark Bjørånes
shale from erratics (probably in situ) near Bjørånes station, which proved
to be very rich in alumina (27 % A12O3). He considers that the larver
part ok this alumina is present in muscovite.

The sediments described above represent a normal sequence of
Eocambrian formations in a tectonic window in the more metamorphic
and far-thrusted Kvitvola nappe. The lithology of the two uppermost
formations, the Vemdal sandstone and the Ekre shale agrees relative!^
well with their development in the type-locality, in the Moelv District.
The conglomerate is thinner and contains smaller clasts than the typical
Moelv sparagmite, but has the characteristic unsorted glacial character
ot the Moelv tillite. The un6erlvin^ Bnale has nowever a development 80
different from the established formations of the Mjøsa area that a new
nåme must be intro6uce6 for it. 3everal prokileB in6icate6 on the rnap
(see fig. 2) reveal tnat tniB Bnale i8 older tnan the Moelv tillite, dut a cloBer
correlation to the formations of the Mjøsa area is not poBBidle at tniB
stage. A more detailed mapping of the profiles of the Bjørånes area rna^
nowever provide criteria for 3ucn correlatioNB.

The thrusting of the Kvitvola nappe.

to tne preBent autnor'B interpretation ok tne 3trati^rapnv in
tne I^oppan^ area, rnainlv daßecl on protileß in tne Hsraneß winckow, tne
I^vitvola nappe 18 nere reßtinz upon a normal Loearndrian Bea,uenc:6 witn
tne Ban6Btone 2t tne top. ne2r Btorßj«en Oarndro
or6ovici2n Bnaleß are kounck witn an irndricated Btructure to^etner witn

VernHal Ban6Btone delow tne "auFen-Fneiß3" ok tne I^vitvola nappe
(?. lI«1lN8en an6okte62nl 1956 p. 53). HoFderFet 2n6 kurtner ea3t in
I^nFer62ien, Vern6al Ban63tone an 6(^arndro-Lilurian Be6irnent3 are
koun6 delow tke tkru3t-pl2ne ok tne Xvitvola nappe (rlolte6anl 1921).
I^ne Vern6al Ban63tone weßt ok tne Ljsr2neß win6ow continueß we3t-
W211i3 28 >Verenßkiol6'B "l^ower li^nt Bp2r2Frnite", wnicn in tne 3ns6«3la
window reßtß upon Bnale ancl daßal conzlomerate adove tne krec2indri2N
d2Bernent (^erenßkiol6 1911). It 3eern3 tnen quite N2tural to interpret
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the basal con^iomerate of the Bn«6sla win6ow as an equivalent to the
Moelv tillite, overlain by the normal succession of Ekre shale and Vemdal
sandstone. The Vemdal sandstone in the Snødøla window is overlain by
metamorphic dark schist and light sparagmite of the typical Kvitvola
kacieß, as observed in the Koppang and the Engerdalen areas.

Further southwest in the Ringebu area, however, the Kvitvola nappe
reBtB on carbonate rocks which pass downwards into a probable equivalent
of the Brøttum sparagmite. 1"ni8 correl2tion is in part N2Be6 on Biinii2rit^
witn the Bea^uence south in the Fåvang OiBtrict >vnere the Btrati^rapN)?'
has been worke6 out by Englund (unpublished University tneBiB), dut
nere the Xvitvola nappe i8 lackinF, and 2 normal Bea^uence of k016e6 and
slightly metamorphosed sediments of the Sparagmite group is found.
Thus the Kvitvola nappe with its light sparagmite which is usually
correl2te6 xvitn the Moelv formation, i8 nere most probably in its normal
BtratiFrapnic poBition. The light BparaFmite of the Xvitvola nappe is
obviously more metamorphosed and tectonized than the underlying
sediment, but no distinct thrust-plane seems to be present. The thrust
movements must therefore have tåken place as differential movements
along several planes in the calcareous shale at the base of the N2ppe.

A similar Bection i8 met with in Imsdalen south of the Koppang area.
A slightly metamorphic Brøttum sparagmite is overlain by shales and
carbonate beds with the light sparagmite at the top. It is not possible to
point out any thrust-plane and the metamorphism seems to be gradually
increasing upwards towards the light sparagmite.

K.vitvol2 nappe BeemB to de occurrinF in two 6ikkerent tectonic
poBitionB.

1. Xvitvoia nappe reBtin^ on Vem62l 32n68tone (qu2rt2 82n68tone) an6
(^2mdro-ol6ovician Be6imentB.

2. I^vitvoia nappe >vitn cardonate de63 an6con^iomerate BcniBtB m tne
lo^ver partB overivin^ tne 2utocntnonou3 LrMtum Bp2r2^mite.

In tde c2Be 1. tne I^vitvoia N2ppe i8overtnruBted 28 2 unit, wlzile in
C2Be 2. tne nappe BeemB to N2ve deen tnruBte6 6ikkerenti2llv 2ion^ Beveral
3mall tdru3t-pi2neB delow tne liznt Bp2ra^mite, in tne Liri lime3tone

a Ara6u2llv 6ecreaBin^ metamorpniBm 6o>vnwar63 krom tne li^nt
Bpara^mite.

I^iF. 1 illu3trate3 tnat tne areaB ok overtnruBt ot tde Xvitvola N2ppe are
locate6 BoutnweBt ok tne crvBt2lline ?recamdrian win6ovvB. >VeBt ot 8n«-

6s1a tne 2xeB ok tne 2nticlinal rid^e3 witn tne >vin6ow3 ok ?rec2indri2N
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rock3Bink do^vn in 2 depre3Bion in <3uddrandBdalen, vanere tlie Xvitvola
nappe i8notovertkru3ted. 3kje3etn (1963 p. 89) pointB out tnat tne Xvitvola
nappe N2B keen tliru3ted over tne krecamorian ge2nticlin2i ridge and into
tne Bvutnern 3p2r2gmite area. It 18 tnerekore re2Bon2dle tnat tke Kvit-
VOI2 nappe in tne lee-Bide ok tlnB ridge i3reBting upon tne top ot tne
Bp2r2gmite-group in tniB area. In (3uddr2ndBdalen tnis ri6^e i8lackin^,
or preBent at a 6eeper levei, an6conBec^uentlv no overtnruBtin^ took
piace.

P. Holmsen (1953) BiiFzeBtB tnat the gabbro and auFenAneiBB beion^
to a separate nappe, the so-called Lower Jotun nappe, but these rocks
are alwavB associated xvitn the BparaFmiteB of the Kvitvola nappe, and
most probably belong to the same tectonic unit.

Sammendrag.

Den foreliggende artikkel gir en beskrivelse av den eokambriske sedi
mentlagrekken ved Bjørånes i Koppang-området i Østerdalen. Vi finner
her en lagrekke som skiller seg fra utviklingen i MisB2-ornraclet ved at vi
under Moelv-tillitten finner en mørk skifer, slik at Moelv-sparagmitten
i sin vanlige utvikling som grovklastisk sandsten ser ut til å mangle.
Navnet Bjørånes-skifer blir ner foreslått for denne skiferen med tvpe
område ved Bjørånes. Tidligere analyser (P. Holmsen, Chr. Oktedanl,
1956 p. 117) viser at denne skiferen er svært aluminium-rik (27 % A12 O3).
Øverst i denne parautoktone, lavmetamorfe serien finner vi Vemdal
sandsten (kvarts-sandsten), som dog ser ut til å være skjøvet noe i for
hold til det underliggende langs Ekre-skiferen. Over Vemdal-sandstenen
kinner vi Kvitvola-dekket med metamorf sparagmitt, øyegneis og gabbro.
Av kartet (fig. 1) vil det gå frem at Kvitvola-dekket hviler på Verndal
sandsten eller på kambro-ordoviciske skifre i de nordlige deler av Øster
dalen og i Engerdalen. I Gudbrandsdalen derimot hviler Kvitvola-dekket
på sitt normale underlag, antagelig Biri-kalk og underliggende Lrotturn
sparagmitt, og vi finner her intet markert skyveplan mot de underliggende,
mindre metamorfe sedimenter. I områder som ligger S-0 for rekken av
grunnfjellsvinduene som strekker seg fra Snødøla og N-V over, er
Kvitvola-dekket blitt presset opp og skjøvet over den parautoktone lag
serien i sparagmittbassenget. I Gudbrandsdalen der grunnfjellsanti
klinalen ser ut til å ha en depresjon, er det metamorfe Kvitvola-dekket
skjøvet langs den underliggende karbonatskifer (Biri-skifer) uten noen
skarp grense mot sitt mindre metamorke underlag.
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