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LØSMASSER FRA KVARTÆRTIDEN
DEPOSITS OF QUATERNARY AGE

RITLAND METEORITTKRATER
RITLAND METEORITE CRATER
nedslag ca. 600 millioner år siden, med stedegne sedimentære bergarter
impact c. 600 million years ago, with autochthonous sedimentary rocks

BERGARTER FREMSKJØVET UNDER DEN KALEDONSKE 
FJELLKJEDEDANNELSEN
ROCKS OVERTHRUST DURING THE CALEDONIAN OROGENY
Hardangervidda - Ryfylkedekkekomplekset
Hardangervidda - Ryfylke Nappe Complex
Storheidekket  (midtre dekkeserie)
Storheia Nappe (Middle Allochthon)
Omdannede sedimentære bergarter og magmatiske bergarter av antatt 
mesoproterozoisk alder
Metamorphosed sedimentary and igneous rocks of inferred Mesoproterozoic age

Omdannede bergarter av antatt mesoproterozoisk til silurisk alder
Metamorphosed rocks of assumed Mesoproterozoic to Silurian age

Buadalsdekket 
Buadalen Nappe 

Dypbergarter av sen sten alder i Sirdalsbeltet (ca. 1060-1020 millioner år)
Plutonic rocks of Late Stenian age in the Sirdal Magmatic Belt 
(c. 1060-1020 million years) 

Hovedsakelig magmatiske og omdannede magmatiske bergarter 
av mesoproterozoisk alder (ca. 1500-1000 millioner år)
Mainly igneous and metamorphosed igneous rocks of Mesoproterozoic age 
(c. 1500-1000 million years) 

BERGARTER DANNET OG/ELLER OMDANNET UNDER DEN 
SVEKONORVEGISKE FJELLKJEDEDANNELSEN 
ROCKS FORMED AND/OR METAMORPHOSED DURING THE 
SVEKONORWEGIAN OROGENY

Omdannede dypbergarter
Metamorphosed plutonic rocks

Bergarter av ektas alder (ca. 1300-1200 millioner år, datert eller antatt)
Rocks of Ectasian age (c. 1300-1200 million years, dated or inferred)

Omdannede mafiske ganger (Suldalgangsvermen), 
Metamorphosed mafic dykes (Suldal Dyke Swarm), 
intruderer bergarter av kalym alder, men ikke bergarter av sen sten alder 
(ca. 1250 millioner år gamle?)
cut Calymian rocks but not Late Stenian rocks (c. 1250 million years old?)

Omdannede vulkanske bergarter 
Metamorphosed volcanic rocks

Bergarter av kalym alder (ca. 1500 millioner år, datert eller antatt) - Suldal øybue
Rocks of Calymmian age (c. 1500 million years, dated or inferred) - Suldal Arc

Omdannede og ikke omdannede dypbergarter
Plutonic rocks and metamorphosed plutonic rocks

Om da n n et da c itt, po rfyrisk o g a fyrisk i vekslen de la g; m ørkgrå, fin ko rn et, m ed b io titt ± ho rn b len de, stedvis 
m ed la g a v a m fib o litt
Metadacite, porphyritic and aphyric in alternating layers; dark grey, fine-grained, with biotite ± hornblende, 
locally with layers of amphibolite

Gra n itt; o ftest spredt po rfyrisk, grå, m ello m - til gro vko rn et, m ed flekker/striper a v b io titt, fo liert, m ed gra n itt- o g 
pegm a tittårer, ha r spredte legem er a v ho rn b len de-m o n zo dio ritt
Granite; scattered porphyritic, grey, coarse medium-grained, with spots/stripes of biotite, foliated, with granite 
and pegmatite veins, contains scattered bodies of hornblende-monzodiorite
Kvartsdio ritt; lysgrå, m ello m - til gro vko rn et, rik på ho rn b len de m ed un dero rdn et b io titt, stedvis m ed litt gra n a t, 
sva kt fo liert
Quartz-diorite; light grey, medium- to coarse-grained, rich in hornblende with subordinate biotite, in places with 
minor garnet, weakly foliated

Om da n n et to n a litt til -gra n o dio ritt; grå, m ello m ko rn et, gryn et/sm åpo rfyrisk, ho rn b len de-b io tittføren de, sva kt 
fo liert, stedvis m ed a vrun dede m ørke in klusjo n er (S a n dsa va tn et)
Metatonalite to -granodiorite; grey, medium-grained, 'gritty'/smallporphyritic, hornblende-biotite-bearing, 
weakly foliated, locally with rounded dark inclusions (Sandsavatnet)

Gra n ittisk gn eis; grå, m ello m ko rn et, in ho m o gen , m est m ed b io titt, m ed gra n ittiske o g pegm a tittiske årer 
(m igm a tittisk?), fo liert
Granitic gneiss; grey, medium-grained, mainly biotite-bearing, with granitic and pegmatitic veins (migmatitic?), 
foliated

Mo ren e, elv o g b re-elva vsetn in ger
Moraine, fluvial and glaciofluvial deposits

3 Gn eis, udifferen siert, sterkt fo rskifret, stedvis m ed kva rtsitt. An ta tt lo ka lt skjøvet grun n fjell
Gneiss, undifferentiated, strongly foliated, in places with quartzite. Inferred up-thrusted local basement 

12 Breksje m ed krysta llin e b ergarter o g skifer, utka st fra n edsla g
Breccia of mixed crystalline rocks and shale, ejecta from impact

1 Cha rn o c kitiske b ergarter; udifferen siert, fo rgn eiset
Charnockitic rocks; undifferentiated, gneissic

2 Gn eis; udifferen siert, o verveien de lyse kva rts-feltspa trike b ergarter
Gneiss; undifferentiated, mainly light-coloured quartzofeldspatic rocks

4 Gra n ittisk øyegn eis; o fte m ylo n ittisk
Granitic augen gneiss; often mylonitic

5 Da c ittisk gn eis; m eta tuffitt?
Dacitic gneiss; meta-tuffite?

6 Om da n n et a n desitt
Metaandesite

7 Mo n zo gra n ittisk gn eis; a n ta tt supra krusta l o pprin n else (m eta ryo litt?)
Monzogranitic gneiss; assumed supracrustal origin (meta-rhyolite?)

8 Gn eis; udifferen siert, in n skjøvet en het?
Gneiss; undifferentiated, thrusted unit?

9 Fyllitt, glim m erskifer o g kva rtsglim m erskifer m ed kva rtslin ser; stedvis gra n a tføren de (R yfylkeskifren e)
Phyllite, micaschist and quartz-micaschist with quartz veins; in places garnet-bearing (Ryfylke schist)

10 Fyllitt o g glim m erskifer, gra fittføren de (R yfylkeskifren e)
Phylite and micaschist, graphite-bearing (Ryfylke schist)

11 Kvartsitt
Quartzite

13 Ho rn b len de-b io tittgra n itt; rødliggrå, m ello m - til gro vko rn et, stedvis tita n ittføren de, udefo rm ert
Hornblende-biotite granite; reddish grey, medium- to coarse-grained, with minor sphene, undeformed

14 Leuko gra n itt; hvitgrå m ed diffuse pegm a tittiske partier, m ello m - til gro vko rn et, stedvis b io tittføren de
Leucogranite; white greyish with diffuse pegmatitic parts, medium- to coarse-grained, with minor biotite

15 Po rfyrisk b io titt ± ho rn b len de gra n itt til gra n o dio ritt; rødlig grå, sva kt til m o dera t fo liert
Porphyritic biotite ± hornblende granite to granodiorite; reddish grey; weakly to moderately foliated

16 Po rfyrisk b io titt ± ho rn b len de gra n itt; grå, m ello m ko rn et, udefo rm ert (S tro pa gra n ite)
Porphyritic biotite ± hornblende granite; grey, medium-grained, undeformed (Stropa granite)

17 Gra n itt; rødlig, m ello m - til gro vko rn et, b io titt- o g ho rn b len deføren de, fo liert
Granite, reddish, medium- to coarse-grained, biotite- and hornblende-bearing, foliated

20 Grå m igm a tittisk gn eis (o m da n n et da c itt-ryo da c itt); fin ko rn et, fo liert m ed lyse årer, b io tittføren de
Grey migmatitic gneiss (metadacite-rhyodacite); fine-grained with leucocratic veins, biotite-bearing

23 Om da n n et a n desitt til -da c itt; m ørkgrå, fin ko rn et, m ed ho rn b len de o g un dero rdn et b io titt, sm åpo rfyrisk
Meta-andesite to -dacite; dark grey, fine-grained, with hornblende and minor biotite, small-porphyritic

24 Am fib o litt, fin ko rn et, m ed un dero rdn et b io titt, fo liert
Amphibolite, fine-grained, with subordinate biotite, foliated

25 Gra n itt, po rfyrisk; grå, feltspa t-fen o krysta ller delvis rekrysta llisert
Porphyritic biotite granite; grey, feldspar phenocrysts partly recrystallised

26 Gra n itt; m ello m ko rn et, lys rødlig, b io tittføren de, m ed flekker a v b io titt-ho rn b len de, sva kt fo liert
Granite; medium-grained, light coloured reddish, biotite-bearing, with spots of biotite-hornblende, weakly foliated

Gra n itt; udiffern siert, grå til lysgrå, m ello m ko rn et, m est b io tittføren de
Granite; undifferentiated, grey to light grey, medium-grained, mainly biotite-bearing

31 T o n a litt (sub vulka n itt?); grå, fin - til m ello m ko rn et, ho rn b len de-b io tittføren de, sva kt fo liert (Karihaugen )
Tonalite (subvolcanite?); grey, fine- to medium-grained, hornblende-biotite-bearing, weakly foliated (Karihaugen)

33 Gra n itt, po rfyrisk; lysgrå, m ello m ko rn et, b io titt-ho rn b len deføren de, m est sva kt fo liert
Porphyritic granite; light grey, medium-grained, biotite-hornblende-bearing, mainly weakly foliated

34
Om da n n et gra n o dio ritt; po rfyrisk, lysgrå, m ello m ko rn et, ho rn b len de-b io tittføren de, fo liert m ed hvite 
feltspa t-fen o krysta ller 
Metagranodiorite; porphyritic, light grey, medium-grained, hornblende-biotite-bearing, foliated with white 
feldspar phenocrysts

35
Kvartsdio ritisk til to n a litisk gn eis; grå; fin - til m ello m ko rn et; b io tittstripet m ed 
b io titt (10-20%) ± ho rn b len de, m igm a tittisk
Quartz-dioritic to tonalitic gneiss; grey, fine- to medium-grained, biotite-striped with 
biotite (10-20%) ± hornblende, migmatitic

36 Gra n ittisk b io tittgn eis; grå, m ello m ko rn et, m igm a tittisk
Granitic biotite gneiss; grey, medium-grained, migmatittic

37
Om da n n et kvartsdio ritt; po rfyrisk, m ello m ko rn et, b io titt-ho rn b len deføren de, fo liert, m ed en kelte a m fib o littlin ser
Meta-quartz-diorite; porphyritic, medium-grained, biotite-hornblende-bearing, foliated, with a few amphibolite 
lenses

38 Om da n n et kvartsdio ritt, m ørkgrå, m ello m ko rn et, ho rn b len deho ldig ± b io tite, sva kt fo liert
Meta-quartz-diorite, dark grey, medium-grained, hornblende bearing ± biotite, weakly foliated

39 Om da n n et kvartsdio ritt til dio ritt, m ørkgrå, m ello m ko rn et, ho rn b len de-b io tittho ldig, m assiv
Meta-quartz-diorite to diorite, dark grey, medium-grained, hornblende-biotite-bearing, massive

40 Om da n n et kvartsdio ritt, grå, m ello m ko rn et, b io titt-ho rn b len deho ldig, fo liert
Meta-quartz-diorite, grey, medium-grained, biotite-hornblende-bearing, foliated

41 Om da n n et ga b b ro ; m ello m ko rn et, ho rn b len de-pla gio kla s b ergart, o fte m ed litt kva rts, m assiv
Metagabbro; medium-grained, hornblende-plagioclase rock, often with minor quartz, massive

Ma fisk ga n g/o m da n n et do leritt; fin ko rn et b io tittho ldig a m fib o litt, defo rm ert eller udefo rm ert 
(S a n dsa va tn eto m rådet), kun  vist hvo r de er o b servert
Mafic dyke/metadolerite; fine-grained biotite-bearing amphibolite, deformed or undeformed 
(Sandsavatnet area), only shown where observed

Om da n n et da c itt-ryo da c itt; grå, fin ko rn et, fo liert, m ed b io titt ± ho rn b len de, stedvis sm åpo rfyrisk, stedvis m ed 
la g a v a m fib o litt
Metadacite-rhyodacite; grey, fine-grained, foliated, with biotite ± hornblende, locally small-porphyritic, in places 
with layers of amphibolite

22
Om da n n et da c itt-a n desitt; grå til m ørkgrå, fin ko rn et, b io titt- o g ho rn b len deføren de, spredt sm åpo rfyrisk, o ftest 
fo liert
Metadacite-andesite;  grey to dark grey, fine-grained, biotite- and hornblende-bearing, scattered 
small-porphyritic, mainly foliated
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S n ittlin je, A-Á, B-B́ 
Line of section, A-A´, B-B´

GEOLOGISKE LINJER OG SYMBOLER
GEOLOGICAL LINES AND SYMBOLS

S kyvegren se a v ukjen t regio n a l utb redelse 
thrust contact of unknown regional extent³ ³ ³

Fo lia sjo n , b ån din g eller skifrighet; m ed fa ll a n gitt, 25 m o t S Ø; vertika lt, ho rizo n ta lt  
Foliation, banding or schistocity; with dip indicated, 25 towards SE, vertical, horizontal
Lin ea sjo n  m ed stupn in g a n gitt, 25 m o t S Ø 
Lineation with plunge indicated, 25 towards SE
Fo ldea kse m ed stupn in g a n gitt, 25 m o t S Ø 
Fold axis with plunge indicated, 25 towards SE

Fo rka stn in g 
Fault
S kjæ rso n e m ed m ylo n ittisk pla n struktur 
Shear zone with planar mylonitic structure

S kyvegren se fo r Bua da lsdekket 
Thrust contact for the Buadalen Nappe

S kyvegren se fo r S to rheidekket 
Thrust contact for the Storheia Nappe

Lito lo gisk gren se; sikker, usikker 
Lithological contact; certain, uncertain


25
25

# # #

│ │

25

ALDERSBESTEMMELSER 
(U/Pb punktdatering av zirkon, jonsonde, LA-ICP-MS )
AGE DETERMINATIONS 
(U/PB spot dating on zircon; ion microprobe, LA-ICP-MS)

Po rfyrisk ho rn b len de-b io tittgra n ite. U-Pb -a lder: 1501±11 Ma (Bin gen  et a l., 2005) 
Porphyritic hornblende-biotite granite. U-Pb-age: 1501±11 Ma (Bingen et al., 2005)
Bio titt-ho rn b len de gra n o dio ritt. U-Pb  a lder: 1506±13 Ma (Bin gen  et a l., 2005) 
Biotite-hornblende granodiorite. U-Pb age: 1506±13 Ma (Bingen et al., 2005)
R yo da c itt. U-Pb -a lder: 1519±12 Ma (Bin gen  et a l., 2005) 
Rhyodacite. U-Pb-age: 1519±12 Ma (Bingen et al., 2005)
Gra n ittisk gn eis. U-Pb  a lder: 1258±34 Ma (Upub liserte da ta ) 
Granitic gneiss. U-Pb age: 1258±34 Ma (Unpublished data)
Gra n ittisk gn eis. U-Pb  a lder: 1250±10 Ma (Upub liserte da ta ) 
Granitic gneiss. U-Pb age: 1250±10 Ma (Unpublished data)
Grå b io tittgn eis. U-Pb  a lder: 1491±9 Ma (R o b erts et a l., 2013) 
Grey biotite gneiss. U-Pb age: 1491±9 Ma (Roberts et al., 2013)
Leuko kra tisk b io tittgra n itt. U-Pb  a lder: 1478±23 Ma (Upub liserte da ta ) 
Leucocratic biotite granite. U-Pb age: 1478±23 Ma (Unpublished data)
Gro vko rn et gra n itt. U-Pb  a lder: 1024±7 Ma (Co in t et a l., 2015) 
Coarse grained granite. U-Pb age: 1024±7 Ma (Coint et al., 2015)
Gra n ittisk gn eis. U-Pb  a lder: 1513±11 Ma (Upub liserte da ta ) 
Granitic gneiss. U-Pb age: 1213±11 Ma (Unpublished data)
Fo liert kva rtsdio ritt. U-Pb  a lder: 1491±7 Ma (Upub liserte da ta ) 
Foliated quartz diorite. U-Pb age: 1491±7 Ma (Unpublished data)
Fo liert kva rtsdio ritt. U-Pb  a lder: 1495±10 Ma (R o b erts et a l., 2013) 
Foliated quartz diorite. U-Pb age: 1495±10 Ma (Roberts et al., 2013)
Meta ga b b ro . U-Pb  a lder: 1500±9 Ma (R o b erts et a l., 2013) 
Metagabbro. U-Pb age: 1500±9 Ma (Roberts et al., 2013)
Grå b io tittgn eis. U-Pb  a lder: 1512±10 Ma (R o b erts et a l., 2013) 
Grey biotite gneiss. U-Pb age: 1512±10 Ma (Roberts et al., 2013)
Po rfyrisk ho rn b len de-b io tittgra n itt. U-Pb -a lder: 1047±1 Ma (Co in t et a l., 2011) 
Porphyritic hornblende-biotite granite. U-Pb-age: 1047±1 Ma (Coint et al., 2011)
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Bergarter fremskjøvet under den  
kaledonske fjellkjededannelsen
Rocks overthrust during the  
Caledonian orogeny

Bergarter dannet, og/eller omdannet under den 
svekonorvegiske fjellkjededannelsen 
Rocks formed and/or metamorphosed during the 
Sveconorwegian Orogeny

Bergarter a v ka lym  a lder (c a . 1500-1400 m illio n er år, 
da tert eller a n ta tt) - S ulda l øyb ue 
Rocks of Calymmian age (c. 1500-1400 million years, 
dated or inferred) - Suldal Arc

Bua da lsdekket (R yfylkeskifren e) 
Buadalen Nappe (Ryfylke schist)

S to rheidekket 
Storheia Nappe

R itla n d m eteo rittkra ter 
Ritland Meteorite Crater

Kartla gt a v M. Marker (2002-2004, 2006-2010, 2014), 
T. S la gsta d (2004, 2006-2009, 2014), 
N. Co in t (2014) o g K. S a a lm a n n  (2014).
Ka ledo n sk geo lo gi er b asert på S igm o n d (1978) o g upub liserte kart 
fra E.M.O. S igm o n d ko m b in ert m ed egn e o b serva sjo n er o g to lkn in ger.
Mapped by M. Marker (2002-2004, 2006-2010, 2014), 
T. Slagstad (2004, 2006-2009, 2014), 
N. Coint (2014) and K. Saalmann (2014).
Kaledonian geology is based on Sigmond (1978) and unpublished maps 
by E.M.O. Sigmond combined with own observations and interpretations.

Mikro sko pi: c a . 180 b ergartsprøver (M. Marker, N Co in t) 
Microscopy: c. 180 rock samples (M. Marker, N. Coint)
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MALMFOREKOMSTER
ORE DEPOSITS 

J ern  
Iron

Dypb erga rter a v sen  sten  a lder 
(c a . 1060-1020 m illio n er år)
Plutonic rocks of late Stenian age 
(c. 1060-1020 million years) 
Om da n n ede dypb erga rter a v ekta s a lder 
(c a . 1300-1200 m illio n er år, da tert eller a n ta tt)
Metamorphosed plutonic rocks of Ectasian age 
(c. 1300-1200 million years, dated or inferred)

Stedegne sedimentære bergarter
Autochthonous sediemtary rocks

Dekker tilhørende undre dekkeserie
Nappes belonging to the Lower Allochthon

Lo ka l skyvegren se 
Local thrust contact   
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