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Geolo_ical Ma of the Area between Kattu lehø and Gl.imsdal
Dovre/0 oland

General remarks

Along the staked-out profiles x = 3800 to x = 6800 all geo-
logical data available were collected and the petrology

plotted onto grid paper on a scale 1 : 5.000. Where there

were no outerops on these profiles striking 3230 in 200 m
distances, the uearest outcrops were plotted. Between the

profiles only t=gemore striking features such as big quartz
bodies and iron hydroxide zones were mapped out. If necessary

the grid was extended by using compass and altimeter with

the aid of the 1 : 50.000 map 1519 III Hjerkinn.

This applies especially to the steep slope southeast of the

southernmostpeak of Kattuglehø, where there exists no

survey at all. However even there the map should be fairly

exact.

To the map belong two field books with detailed outcrop

descriptions (in German), •a geological section, and two

cover sheets showing strike/dip and fold axes respectively.

All angles refer to 360° circle.

For better orientation the conspicuousmoraine at the upper

end of Veslebekk valley and the topographicmark on the

eastern top of Storberg were plotted on both the map and the

cover sheets.

Petrology

The true thickness of the whole sequence between the Kattugle-

hø Gula Group rocks and Grimsdalen road is about 1.700 m

along section I, assuming an average dip of about 330•

About two thirds of the sequence are greenschistsand amphi-

bolites, the rest leucocraticmeta-volcanics.The term green-
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schist was used as a collective name. Next to greenschists
sensu strictu (meta-volcanics)it comprises chlorite schists,

phyllites, albite chlorite phyllites, carbonate phyllites
and Eneiss phyllites (after SYMPOSIUM 1967). These rocks may
in part be of sedimentary origin but are probably mostly meta-
tuffites. Rocks of probably prevailinE sedimentary.ori:in
such as mica schists, a few Gneisses rich in muscovite, and

some graphite schists are of minor importance.

Transitions between most rock types occur. Greenschistswith
an appreciable amount of amphiboles macroscopicallyperceptible

are called "amphibole schists" in the description (corres-
ponds to "prasilate" in alpine literature).Massive meta-
igneous rocks with a light (or even white) groundmass and
amphibole phenocrysts were called "amphibolekeratophyre" and
given the keratophyre signature, regardless of the amount of
amphibole.

The most common transition is Lhat between greenschistsand
meta-tuffs of keratophyric composition.Colour and feldspar-

content do not always correspond, so the distinction had
sometimes to be arbitrary.

Some of the greenstones may well prove to be spilites, i.e.
basltic rocks characterized by the assemblage albite-

chlorite, which are commonly associatedwith quartz kerato-

phyres and keratophyres.

Many greenschistsand amphibole schists and even some of the
more massive amphibolites contain ligh (to dark) brown

carbonate, probably ankerite to siderite. In some gneisses,
probablekeratophyricmeta-tuffs, brown carbonate was found,
too. In the felsic rocks it is always disseminated,whereas
in the greenschistsand amphibole schists it can be


enriched in layers as well.

Many Ereenschistscontain carbonate besides pyrite, which
could be seen at the few fresh samples. If the rock displayed
fresh carbonate besides rusty points, the latter where sup-
posed to be weathered sulfide. If the rock showed rusty
points but no fresh carbonate, this was marked with capital



R in the field books.

3. uartz-carbonateconcretions uartz bodies and uartzites

Many greenschists having carbonate in the groundmaSs also
contain quartz-carbonateconcretions.In general they are of
fist to bread-loaf size, but can exceed one meter in diameter.
The main conszituents are quartz and the brown carbonate
already mentioned. Somezimes addi'ional white carbonate was
found. The carbonate conzent decreases with increasing size
of the concretift.,quartz becoming the main constituent.
But even in most quartz bodies exceeding one meter in size,
which are often isolated from the country rock, brown carbo-
nate is still found. Then they often contain light brown to
pink garnet as accessory mineral.
The smallei concretions are sometimes folded.

Several big quartz bodies could be mapped out, the bigest
one 70 x 35 m in size. Their genesis is of special interest
as zones rich in iron hydroxide are bound to the unit which
is richest in quartz bodies. The zone of brown weathered
greenschists folllowing the southeasternrim of that unit
might perhaps finally turn out to be a gossan. The bi
quartz bodies look like vein quartzes but prooved to be more
or less conformable.They can laterally dissolve into nume-
rous small bodies ("quartz-rich"signature)or even disappear
completely, but normally appear again after a few hundred
meters, generally bound to felsic rocks. Beyond the area
mapped they continue westwards.
Some of the bigger quartz bodies contain greenschistsor mica
schists which may have been pressed in during orogenesis.
The only accessory mineral found is pinkish to light brown
carnet, most probably the same garnet that occurs in the much
smaller quartz bodies of cer.ain sedimentaryto early diage-
netic oricin.
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Following STANTON (196 ) the stable coexistence of pyrite
and siderite (at 25°C and 1 atm total pressure) requires a
slightly to fairly reducing environment on condition that
the solution is fairly basic to slightly acid. If the latter
is the case, siderite is stable in the presende of amorphous
silica. Thus the big quartz bodies - provided therr ntue
is similar to that of the small ones - may throuzout have
formed durinT sedimentationor early diagenesis.

What has CoL,monlybeen crned keratophyre or.meta-keratophyre
in this region actually is more often a quartz keratophyre.
—(after STRECKEIZEN 1978), containing quartz as a constituent
next to albite (quartz phenocrysts in many samples).

keratophyres plot in the :,:ndeJitefield, quartz kerato-
phyres would correspond to dacific rocks.
Furthermore the quartz keratophyrespass into what STRECK-
EISEN (1973)calls quartzolites,more or less pure quartzitfs
of igneous orisin. All felsic units mapped out are more or
less abundant in quartzite and quartzitic gneisses, but they
seem to be concentrated in the vicinity of '„,hebig quartz
bodies and in the zones Fiven the "quartz-rich"sicnature.
The terms "kera:ophyre" and "quartz keratophyre" imply secon-
dary albitization of feldspar. Metamorphic alteration of the
bulk chemistry is unlikely, as the mineral assemblage indi-
cates only greenschist facies, chlorite and muscovite co-
existing, and carbonate between silicates being preserved.
Thus a metasomatic - probably auto-metasomatic- albitization
is likely to have happened, which may have been accompanied
by silification. Pure silica magmas are at least unlikely,
and only the few fine-stratifiedquartzitesincluding some
Eraphite-bearing quartzites might be interpreted as meta-
sediments.

As there seems be a relation between the country rock
being silicified and the presence of quartz bodies, the
latter may as well - at least in part owe their existence

to a metasomatic process.
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This does not necessarily contradict the above-mentioned.
Early diagenetic or auto-metasomatic,in any case a very
early - a "pre-secondary"formation can be assumed.

4. Tectonicq

"Schlingen"tectonics as presented by SCHACK-PEDDERSEN(1976)
do not meet the actual structure of the area which is far
more simple. In the northeasternpart of the mapped area
the main foliation strikes west. In the central and south-
western part i-Srturnsto southwest and in the upper left
corner of the map to west ar;ain.This may be due to the
behaviour of the Kattuglehø Gula group rocks as a rigid
block durinJ folding or to the intercalationof big green-
schist and amphibolite bodies into unit 10 (see below).
However the fold axes do not follow this bend but dip more_
or less westwards in the whole area.
The easiest way to explain this is assuming rather flat
lying folds where a minimal shifting of the fold axis renders
possible a great change in strike. Thus the numerous outcrops
showing on a much smaller scale narrow flat-lying and
slightly westwards dipping folds probably reflect the gross
tectonic pattern.

The eastern rim of the Gula group displays exactly the same
structural features. The foliation is generally less well-
developped, but the few strike values that could be gained
arree with those south or east of the propagatednappe
border. The fold axes continue to dip slightly westwards.
The main rocks exposed at the edge of the Gula group are
brown micaschists and brown gneisses. But there occur also
amphibolitesas well as leucocrntic intercalationsthat are
probably meta-volcanics, even if they are subordinate.
The first rocks of probable sedimentaryorigin, the mica-
schists west of x = 6050 appear not far from the Gula group.
They look exactly like muscovite schists at x=6120/y=1020



which are ±_ntercalatedin brown gneisses of the Gula group.
All these facts are rather in favour of a conformable
sequance than of any tectonical border at the slope of
Kattu.-leho.

5. Descri tion of maonin units

Unit 1: Minimum true thickness ca. 350 m, thereof 210 m
mapped out.Greenschistscomparativelyrich in feldspar,
towards southgast carbonaceous, sporadicallyvery rich in car-.
bonate. Minor iffflohiboliteschists, in profile 56,00one layer
of massive amphibolite about 10 m thick. In profiles 5400 and-
5600 in the uppermost part of the cliff towards Grimsdal a
conspicuous iron hydroxide zone in gray and greenschists (can
be seen from the Dovre Faldet road). No other intermediate

or felsic intercalations.In the slope about 100 m above the
bottom of Grimsdal muscovite schists appear amidst green-
schist outcrops.

The rocks are interpreted as basic meta-tuffitesthat pass
occasionally into basic metå-tuffs or into clayey-silty
meta-sediments.

Unit 2: True thickness about 100 m. Gray to white gneisses
and schists, mostly slightly greenish, are the common rock
type. In the southern part they are rich in muscovite. In
profile 5800 a slightly greenish rray massive fine-grained
garnetiferous gneiss occurs, but is yet far from being wide-
spread. A thin layer of massive amphiboliteis exposed in
profile 5600. The rocks of this unit pass gradually into
those of unit 1 by becoming greenish and displaying thin
rreenschist intercalations.
The sequence can be explained as rather intermediateto
acid meta-tuffs with some intercalationsof felsic to
basic igneous rocks.



Unit 3: A marker between units 2 and 4. Thickness less than 10 m.
Greenschist rich in feldspar and comparativelymassivel in part
even in profile 5400 bearing big garnets.

Unit 4: True thicknessabout 75 m. Light gray tå white gneisses
and schists. Numerous small quartz bodies are a striking feature.
Greenish gneisses and thin greenschist intercalationsare rare.
Supposed to be of exclusive volcanic origin. Mainly quart
tophyres and keratophyresand the correspondingmeta-tuffs.

Unit 5a:True thickness about 280 m. While along profile 5400
mainly light gray.to white keratophyric gneisses (as in unit 4)
are exposed, those are of minor importance in the profiles
5800 to 6600. There they often pass laterally or vertically into
massive deep-gray gneisses that display Earnet and biotite
porphyroblasts in a very fine-grainedgroundmass.
Black laminated shales, some of them containing graphite, seem
uo be wide-spread, but are pocrly exposed. They are often found.
in the rubble. Phey occur together with dark gray to sometimes
black quartziLic gneisses and quartzites.In profile 6000 and
on line x = 5850 some micaschist occurs. At 66001-278 a brown
weathering breccia is exposed. At 60001-108 a boulder consisting
of a massive quartz-pyriterock was found next to an iron
hydroxide zone. Such zones are found at various places but are
always of inferior qualitiy.

Unit 5b: Between profiles 5400 and 6200 greenschistsare exposed
in the midst of zone 5a, a bigger body in the north, a smaller
one in the south. Along the constructed section their true thick-
ness is 93 and 25 m respectively,but further northeast they
build up more than one third of the whole sequence. Some of the
greenschists are carbonaceous,some rich in feldspar. In profile
6200 amphibolite is exposed. The dark gray rocks mentioned above
occur again as intercalations,especially the fine-grained
gneisses

Unit 5 is supposed to be a sequence of intermediateto basic
meta-tuffs, that interdiFitate with 'eachother. The amount of



-8-

meta-igneous rocks seems to increase towards northeast.
If there is any true meta-igneous rock between profiles 5400 and
6200, it is probably the deep-gray fine-grainedgneiss (and the
amphibolite in profile 6200). The shales and graphite schists
probably represent former tuffites, perhaps even.pure sediments.

Unit 6a: True thickness about 265 m, thereof 15 to 25 m felsic
intercalations.- Greenschists, in some places containing carbo-
nate, towards north and east more often quite rich in feldspar.
Amphibole schists are found be ides greenschistsbetween profiles
5600 and 6200. They definitely prevail in profile 5600, where
they are accompanid by fine-grainedamphibolites.They contain -
sulfide at 5780/490-520. In some places the greenschistsdisplay -
rusty points of 1 to 2 mm size, which might be wepthered sulfide
(wide-spreadin profiles 6400 and 5800.

Unit 6b: Greenish-gray to gray or even white gneisses and schists,
both rich in biotite, are intercalatedin the northern part of. .
unit 6a. Two layers could be mapped out, each of them represen-
ting a couple of thin gray bands interdigitatingwith greenschists
The area northeast of section 5400 is hidden under moraines.
But there is much evidence that at leas4-one layer continues
towards northeast. Between the profiles 4000 and 3800 several
bands of gray rocks appear again, intimatelydigitated with green-
schists(not on the map).

Unit 7: The rocks of this unit, although chierly greenschists,
were given an extra signature because of the significant iron
hydroxide concentration. The greenschistsare almost carbonate
free. The few meta-keratophyricintercalationsthat occur, have
nearly always changed colour inbo brown. However gray to white
rneisses without iron hydroxide occur .Jetweenprofiles 5600
and 5800 amidst the most striking brown zone.
The by far biggest part of the brown rocks are altered green-
schists, mostly blady and often disintegratedinto small pieces.
.ghereverin the whole area these decomposedbrown greenschists
occur, they are almost always free of vegetation though forming



a very soft .Tround.This might be due to the concentrationof
certain cations in the circulating solutions.
If this unit contains a gossan, the latter is intensely leached.
Sulfide or sulfate have not been found. At 6000/530 some green-
schists display big brown stains.Wit: the exception of point
5800/500 such stains have not been found in the othdr units.
There sulfide occurs in addition.

A bore-hole beTinning at 5810/780 (i.e. somewhat southwards of
the southern end of the plotted moraine) and dipping 45° in
1190 would cross the unit at 55 m and unit 8 (which in part
also weathers brown) at a distance of 30 m.

Unit 8: True thickness about 40 m alon‘:the constructed section, -
maximal thickness about 90 m further east. Massive to blady gray
to white schists and gneisses, often extremely quartzitic. The
:rneissesof profiles 5600 to 4800 contain biotite, the amount
of this mineral increasingtowards northeast.In profile 4800 _a
biotite gneiss occurs but is of minor importance.Thin muscovite,
schist intercalationsoccur, but cannot be mapped out.
The gneisses are sometimes slightly to fairly greenish, especially
along profile 48001 where pink garnet is abundant in some places.
Along proiles 6200, 52001 4200, and 3800 there are a few out-
crops of amphibole ker-tophyre. A minor greenschist intercalation
occurs east of line x = 4100. At 3800/940 pyrite was found. .
There and at 3800/960 the greenschistshave in part brown colour.
The iron hydroxide zones betweenprofiles5000 and 5200 and at
4120/925 are striking:

The whole unit is extremely.richin quartz. Between line x = 4300
and profile4600numerou s small quartz bodies are evenly distri-
buted while at x = 3800 the quartz is concentratedin one big
body of 70 m length. Some of the gray gneisses contain lapilli.
With the exception of the intercalated greenschiststhe unit can
be interpretedas a series of fairly acid to intermediate igneous
rocks and meta-tuffs, most of the rocks being rather quartgicera-
tophyres than keratophyres.

Unit 9a: True thickness along the constructedsection about 150 m,
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maximal thickness further northeast nearly 200 m..

Gray intercalationsare very rare, greenschistsbeing by far more

important.Profiles 5800 to 5400 are rich in green phyllite to

micaschist, 5400 and 5800 contain minor amphibolite.

Ampnibole schists are wide-spread along profile 5800 and of minor.

importance alon.:line x = 6350 and profile 6000.

At 6200, 4400, 42001 and 3800 some brown weathering greenschists

occur. Pyrite was found at 5315/1150, 4400/1150, 4400/1135,4200/

1063, 4200/1000, and 4000/1095.

All green rocks of this unit are very often rich in carbonate and

contain carbonate-quartz-concretions.Feldspar-richgreenschists

are frequent betwedriprofiles 5400 and 5800.

Unit 9c: NorLheasL of profile 4800 the greenschistsinterdiritate

with gray gneisses. The thin greenschist band that follows between

these gneisses and unit 10 consists of carbonaceousgreenschists

and some dark green rneisses west of nrofile 46001 whereas garnet

amphibole "garben" schists follow east of 4400. The latter

resemble amphibole keratophyres, but their Froundmassis often

distinctly green.

Unit 9b: 2he Fray to white gneisses mentioned above forw a brown-

colourcd cliff towards Veslebekk valley. They are rich in garnet.

Fine-grainedquartzites are abundant. At 4400/1190 some thin

graphite schisfs were found. Pyrite i.vasfound at 4000/1160.

The greenschistsof unit 9 are internreted as basic meta-tuffites

-tHut sometimes pass into purer sediments (micaschist)or met-

tuffs, intermediateor basic igneous rocks being less important.

The Tray gneisses forming the cliff are probably intermediate

to acid meta-tuffs. They often display relictic lapilli.

Unit 10a:True thickness along the constructed section 40 (southern;

+ 30 m (northernwing), broadening towards north.

Gray to white gneisses and schists, mostly rather massive than

schistose, are the common rock. They are quite often distinctly

greenish and rarely as pure as those ,ofunit 8.A great part of



the rmeisses are quartzitic. Quartzites are concentratedfrom
profile 6800 to profile 6000. Between profile 6000 and line
5900 muscovite quartzites are exposed. They lead over to mica-
schists, the latter being intercalated in profiles 5600 to 4600,
i.e. in the zone of reduced thickness.
Minor amphibole 2chists occur from profile 6400 to pbofile 6800.
Amphibolite is only common in profile 6200 and in the upper
part of profile 4400.
Amphibole keratophyres occur along line 6330 and brofiles 6000
and 5200 and are wide-spread in the northeasteim broadening
zone (upper profiles 4400 to 3800).
Pyrite was found a 5310/1270, 5350/1250, and 6526/1025. Small
iron hYdroxide zones in profiles 6400 (greenschist)and 5600
(keratophyricgneiss) are of minor importance.
In section 4800 a biotite gneiss occurs, in the creek between
profiles 5200 and 5400 a dark grayish-greengneiss rich in mica.
The white to light gray uneisses of the upper wing of profile_
6400 contain in part garnet and display locally rusty points.
Nark grayish-greengneisses (line 6050) lead over to the massive
greenschist and amphibole schist intercalation (unit 10b).

Unit 10b: True thickness along the section about 150 m, a few
hundred meters in the western corner of the map.
Next to greenschists a.aphibolitesand amphibole schists are a
constituent part of this sequence. They are seldom carbonaceous.
jome garnetiferousamphibole "garben" schists occur in profile
600. Profile 6200 shows an increase of mica content towards the

. neighbouringmicaschist (unit 10d)

Unit 10c: Maximal thickness about 140 m.This unit is the north-
eastern counterpart to unit 10b. Like that it is intercalated
into unit 10a. Greenschists, quite often carbonaceous,and
greenish-grayish{-;neisses.Amphibole schists lack. In profile

4000 some amphibolite occurs.

Unit 10d: True thickness about 30 m. Micaschists of the steep
southern slope of Kattuglehø. Some of the rocks are rather
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phyllites or quartz phyllites with an appreciable amount of
quartz lenses. The rocks are in part carbonaceous.Quartz carbo-
nate nodules occur. The micaschist becomes greenish towards west
and probably pasees into or digitates with the greenschists of
unit 10b (no outcrops).

Compared to the other units described, unit 10 is quite hetero-
geneous. The rocks of unit 10a probably derive from keratophyric
magmas, in part from basic mar;mas,whereas the intercdlatedand
neirThbouredmicaschists and phyllites may have been tuffites to
rather pure sediments. The intercalatedgreen.rocks derive for
the bigger part fr6M basic magmas and tuffs that intercalate
with basic meta-tuffites.

Unit 11: True ihickness about 40 m along the section, broadening
towards north. Greenschists rich in feldspar, often grayish.
Amphibolitesare a major constituen".They are sometimes very_
massive. In profile 4800 some biotite gneiss is exposed.
Interpretation:Basic to intermediatetuffs and tuffites, basic
igneous rocks.

Unit 12: Badly exposed. At 4800/1900 c:rayand greenish-gray
-:;neisses.At line 6050 gray micaschists and quartz phyllites,
that are carbonaceous and contain some quartz carbonate nodules.
The following iuchsite-bearingmarble belongs already to the
:ulagroup.
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SamifieList

3740/1125

3800/940

4230/1195

4400/1220


4790/1025


4800/1040

4800/1645


4800/1650

4790/1690

4795/1773


4800/1910


481 5/1910

5390/-75

5405/-865

5440/1515

#430/1520

5818/-775


5800/-350


5800/-200

5800/360


5780/490

keratophyre with much chlorite and muscovite. rusty
weathered c,rbonate. Pyrite
keratophyre with rusty ?pyrite/?carbonate
keratophyre or quartz keraimphyrewith black interca-
lation. ? Graphite

amphibole garben schist with garnet
quartz keratophyre with subordinatepink garnet
keratophyre verj rich in muscovite, astually a mica
schist

greenish keratophyre

amphibole keratophyre with amphibole or chlorite in
the ground mass

brown weathered gneiss rich in mica (biotite and muscovit
dark gray gneisses. Two samples
greenish keratophyre with sulfide
yellow to brown keratophyre, weatinted,rusty points-
(?carbonate)

amphibole keratophyre with white ground mass
greenschistrich in feldspar, big garnets
gray quartzitic keratophyre with gray veins
dark gray gneiss with brownish layers rich in carbonate
quartzitickeratophyre, dark gray, probahly containing
graphite

massive dark biotite gneiss with rusty points, probably
carbonate

keratophyreor quartz keratophyre rich in garnet, con-
tainin carbonatic layers
amphibole keratophyre with rusty points, maybe sulfide
dark green fine-grained amphibolitewith sulfide

5790/515 keratophyricinterralation in amphibolite,containing
sulfide

5800/1131 fine-grainedamphibolite

5600/1215 greenish-graygneiss, maybe leuco-amphibolite
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60007-875

59887-370

60007-155

60087-108

6060/558

6055/795
6050/940

6050/1060

6200/-450
61977-382

62557-222

62557-210

64007-475

64007-427

6390/950

6400/960

6525/1025

66007-278

6620/-310

6600/600

J700/4?5

ca 6800/17

fine-grainedgray gneiss, laminated, biotite porphyro-
blasts

massive biotitegneiss,perhaps some amphibole layers,
with brown rusty points and carbonate layers
ochre brown weathered rock, sulphurou& smell
block, no outcrop. Quartz pyrite rock
mussive dark gneiss, probably a meta-tuff, comparatively
fine-grained,many rusty points in the groundmass
greenish keratophyre containing sulfide
graphite schist

marble with some fuchsite, Gula group base

graphite'schist

black laminated quartzite to quartzitic gneiss
gray quartzitic gneiss or quartz keratophyre, fine-
grained,with light brown garnets and biotite
the sume, passing into amphibole keratophyre
black quartzite or quartz keratophyre,with weathered
sulfide (?) in the groundmass

fine-Grainedlaminated gray schist
dark gray gneiss

mylonite containing graphite

keratophyre rich in chlorite and muscovite, containing
big pyrite crystals

brown weathered breccia

black schist

amphibole keratophyre

greenish ki.ratophyreor quartz keratophyre out of a
brown weaLherinj zone

00 brown .::neisswith cavities (former ?sulfide) and
man.sanesehydroxide

4385/1190 graphite schist

3970/1625 quartzitic gneiss




