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A b s  t r a  c t. Based on observations made during an excursion together with Prof. 
T. Barth in the Opdai-Sunndai district in the north-western part of Southern Norway in 
1936, the conciusion has been arrived at that rock masses of the said district, hitherto 

generally regarded as beionging to the Archæan, must represent younger rocks, 
Iargeiy Eocambrian feidspathic sandstone (sparagmite) in highiy metamorphic facies. 
The present contribution gives the results of more comprehensive fieid investigations 
undertaken in 1937 with the object of settling more de finiteiy the question of the 
age, and aiso of the structurai conditions, of the rock-compiexes. In a following 
paper, Prof. Barth deais with the petroiogical and chemical character of rocks from 
the area. 
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Introduction. 

During a short sta y in the Overhalla district of Namdalen 
(somewhat north of the Trondheimsfjord) in June 1935 I took the 
opportunity of making a couple of small excursions to the Grong 
district somewhat further east in Namdalen, where on geological maps 
of Norway the boundary line between the (Cambro-Silurian) Trond-
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heim schists, to the east, and the supposed Archæan 1 to the west, 
is drawn, in a N. S. direction. Mr. S. Foslie, Norwegian Survey 
Geologist, who in later year has carried out geological surveying 
in the district in question, had kindly pointed out to me, beforehand, 
the site of the said division line near Grong railway station. 

Being rather familiar with the structural conditions at the base 
of the Cambro-Silurian as they appear on the south-eastern side of 
the zone of deep-seated Caledonian deformation, stretching from 
western Finnmark in N.N.E. to the Stavanger Bergen region in 
S.S.W., I was struck by the complete absence of any basal unconformity 
in the Grong district. As a matter of fact it was, at any rate just 
from looking at the rocks in the field, very difficult to locate, exactly, 
the boundary plane between the coarse mica schist of the Trondheim 
series and the underlying gneisses. 

The rocks in the critical transitional zone were relatively fine
grained quartz-feldspar-mica rocks with schistosity paraBel to that 
of the overlying and underlying masses. Another fact that struck 
me, was the augen-gneiss character of the upper part of the lower 
crystalline complex, as seen for a rather considerable N. S. distance, 
below the Trondheim schists. It was evident that if the rocks below the 
schists were primarily of Archæan age, then they had been so totally 
changed during the Caledonian period of orogeny that nothing was 

left of the Archæan structure. 
At that time I had undertaken to write, together with Prof. 

E. B. Bailey, the chapter on the Caledonides of north-western Europe 
for a new Regional Geology to be published by the Akademische 
Verlagsgesellschaft in Leipzig and it was therefore to me a most 
important matter to have seen personally the critical zone between 
the supposed Archæan and the overlying sediments of the Caledonian 
geosyncline also in other districts along the west side of the synclinal 

t Cf. e. g. "Geologisk oversiktskart over det sydlige Norge" ( l: l mill.), Norges 
Geologiske Undersøkelse, 1915, and "Geologisk i:iversiktskarta over Norden. 
Skala l: l mill. Under medverkan av de nordiska låndernas geologiska under
si:ikningar sammanstålld av A. Gavelin och N. H. Magnusson", Stockholm, 1933. 
In his paper "Hitteren og Smølen. Et bidrag til den norske fjeldkjedes geologi", 
Norsk Geologisk Tidsskrift, 2, No. 10, 1913, p. 27 (ma p. p. 19) J. Schetelig has 
proposed a Caledonian age for the gneisses and granites of the area in question, 
and for the coastal districts S. W. of the o u ter part of the Trondheimsfjord. 
His ideas have not, however, been generally accepted. 
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areas of central and southern Norway. To this end I visited the 
Opdal district (cf. Fig. l) in jul y 1936. This district was chosen 
because I knew that very fine road sections existed in the critical 
belt, and because the information previously given by K. O. Bjørlykke 1 
indicated a transitional character of the boundary zone between the 
metamorphic (Eocambrian) Sparagmite (sandstone) series and the 
gneisses below it, with a conformable succession of rocks, and finally 
because on a previous excursion to the district in question (for 
physiographical studies), I had noticed quartzitic rocks in a mountain 
south of the western part of Gjevil Vann, where Archæan rocks have 
been marked in the previously mentioned maps of 1915 and 1933. 
It should also be mentioned that Tornebohm in the map of his 
classical paper of 1896 on Central Scandinavia2 and in his "Geologisk 
oversiktskarta over Skandinavien" (l: l mill. ) ,  1908, has marked "Åre" 
or "Seve" schists (which he regarded as metamorphic rocks belonging 
to the Sparagmite formation) in parts of the Driva valley west of 
the boundary line drawn in later maps, and further that Carstens3 
has reported that he has followed the sparagmites of Opdal north
wards into Trollheimen. 

The visit in Opdal was part of an excursion in various districts 
of Southern Norway undertaken together with Prof. Tom. Barth. 
He had recently worked with the "migmatization" of sedimentary 
rocks in the Appalachian zone of Eastern America, and was therefore 
particularly interested in the problems pointed to above. Two days 
work in the Opdal Sunndai district showed us that the gneiss 
complex below the well stratified Sparagmite series has a very close 
structural connection with the latter, and that highly metamorphic 
rocks, that in all probability were of Sparagmitian age, occurred 
rather far to the north-west together with coarse gneisses and gneiss
granites. The writer has published a few data concerning the in
vestigations mentioned above in a paper read in Helsingfors in 

l Det centrale Norges fjeldbygning, Norges Geologiske Undersøgelse, no. 39, 

1905, p. 398 (with geological section; cf. also map p. 387). In the coloured 

map of Southern Norway accompanying the book, Bjørlykke has not marked 

sparagmite so far to the west as in the small map. 

l Grunddragen af det centrala Skandinaviens bergbyggnad. Kgl. Svenska Vet.-Ak. 

handlingar, vol. 28. 

2 Av Trondhjemsfeltets geologi. Nyere undersøkelser. Norsk Geologisk Tids

skrift, 7, 1923, p. l. 
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August 19361 and in the contribution to the new 
regional geology referred to above.2 

I n  the summer of 1937 the writer took up a more 
systematic investigation of the geology of the said 
Opdai-Sunndal district, making excursions also in the 
more central parts of the Trollheimen Mountain 
district. I was during the field work accompanied 
by my son, Hans Holtedahl, who continued the 

l Trekk av det skandinaviske fje!lkjedestrøks historie. 

Nordiska naturforskarmiitet i Helsingfors 1936, p. 135. 
Here papers by Wegmann and Backlund, emphasizing 

the fundamental importance of Caledonian metamorphism 

and migmatization in the north-western part of Southern 

Norway, are referred to. 

2 Bailey and Holtedahl, Northwestern Europe. Caledonides. 

Regionale Geologie der Erde, Vol. 2, Palaeozoische Tafeln 

und Gebirge, Il, Leipzig, 1938, p. 21. See also Pl. Il. 
Manuscript and illustrations were made ready for print 

during the later part of 1936. 

Fig. l. Geological observations in the Opdal-Sunndal- Troll

heimen district 1936 and 1937. The map area is marked in 

the inserted small map, where also the boundary line between 

what has generally been regarded as Archæan rocks (to the 

west) and younger (Sparagmitian and Cambro-Silurian) ones 

has been drawn. 

l. Schist complex of supposed Cambro-Silurian age. Mainly 

mi ca- and hornblende-schist, often garnetiferous; Iocally gneiss

like. lntercalations of psammitic, and basic intrusive rocks. 

S =soapstone. In the extreme east less metamorphic rocks 

(phyllitic and chloritic schists etc.) 2. Highly metamorphic 

psammitic rocks, of supposed Eocambrian (Sparagmitian) age. 

Mainly quartz-feldspar-muscovite flagstone, commonly gneiss-Iike. 

Intercalations of mica schist and amphibolite. Locally quartzitic 

rocks. 3. Augen-gneisses (and other gneisses connected with 

them) occurring as layers mainly in group 2. 4. Light coloured 

granite or gneiss-granite or western localities. 5. The basal gneiss 

complex of the Lønset anticline. Augen-gneiss, banded gneiss, 

gneiss granite (rich in epidote). Furthermore: high ly schistose 

gneissic rocks of uncertain origin, occurring together with 

quartzites in the northern part of the map area. 6. Red basal 

gran i te of the Troll hetta area; schistose especially in up per part. 

Fig. 2. Somewhat simplified and generalized section through 

the mountain masses just north of Driva River. 

Norsk geo!. tidsskr. 18. 

 c: "-
� "' 

 
-.J 

� 
t 
:i! 

33 

 
• { l f 
\i li -7 l  ! l l 

1  11 1 
l 'li l l 

  
 ,, l 

l li 

 l l l 
l l  
11 l 

 

,,, l ,,,�/ l l l 
  

: ( 
 
 
   

3 

N 
o.iJ 

li: 



34 OLAF HOLTEDAHL 

surveying alone, after I had left the area. In the greater part of 
the map area of Fig. l the observations made are of a rather scattered, 
preliminary character. However, as they show features of consider
able general interest, I have found that a short report at the present 
moment was not out of place. As photographs tell more about the 
structural character of rocks than many words, a considerable number, 
taken by me in the field (mostly in 1937), have been reproduced 
for the present article. The photographs of rock specimens (Fig. 8, 9 
and l O) have been tak en by Miss Lily Monsen. Prof. Barth will, 
in a following contribution, publish the results of petrological investi
gations bearing on the problems of the metamorphism of sparagmitic 
rocks. The determination of the mineral content of a number of 
rocks mentioned in the sequel, has been made by him. 

The Road Sections Ålbu Gjøra. 
(Cf. map, Fig. 1). 

We may start with describing the conditions along the main 
road running on the north side of Driva River from the Ålbu 
farms and westwards, a district from where Bjørlykke has published 
the previously mentioned section. At and north of Ålbu we notice 
folded mica- and hornblende-schists ("Garben"-schists are commonly 
met with) with intercalations of more psammitic material as well as 
altered basic rocks of intrusive character. Also soapstone, which has 
been quarried, occur. Quartz veins and lenses are common in the 
schists. The general di p of the series is towards the N. N .E. 

This complex rests on a sequence, more than 500 m thick, of 
very well bedded, light coloured, highly metamorphic sandstone rock 
(Fig. 3), a distinctly flaggy complex made up of granulitic quartz
feldspar rock more or less rich in mica, mainly muscovite. Between 
more compact psammitic beds are layers of mica-schist up to several 
decimeters in thickness (Fig. 4). The dip of the strata is generally very 
regular, 30 40° towards the N. Sometimes very sharp zigzag folds 
are noticed. Normal faults have also been observed. A specimen 
of the flagstone was shown to contain quartz and microcline, part 
of which may be of clastic origin; in addition secondary al bite, 
muscovite, with some biotite, hematite and epidote. The specimen 
has been analyzed (Barth's Table l, No. 6). We are here dealing with 
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Fig. 3. Flagstone. Figs. 3-13: Road sections Ålbu-Gjøra. Cf. text. 

Fig. 4. Layer of mica schist (showing recumbent folding and quartz 
inclusions) lying between psammitic beds. 

35 
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Fig. 5. Rather massive, gneiss like psammitic 
rock with (mainly) conformable quartz masses, 

in basal part of the (muscovite-rich) 
flagstone series. 

the Eocambrian Sparagmite 
series, conformably under
lying Trondheim schists. 

In the upper part of the 
flagstone series a thin layer 
of possibly (fine gtained) 
conglomeratic character oc
cur, with quartz and feldspar 
lenses. Of another type, 
and without doubt, of a 

secondary, secretionary ori
gin, are small lenses of 
quartz not seldom occurring 
in the layers rich in mica. 
Fig. 4 show a relatively 
thick layer of such character. 
More irregular, aften fairly 
large quartz masses, same
times cutting the bedding 
as dykes, occur here and 
there throughout the series. 
Common in these masses 

are scale-like lumps of hematite, a mineral which seems to be a 
regular constituent of the metamorphic sparagmites of the area. 
In the lowermost part of the flagstone series the quartz masses 
seem to be comparatively large and abundant (Fig. 5). The meta
morphic sedimentary rock is here rather massiv and relatively 
coarsely crystalline. The minerals are: quartz, al bite, muscovite, with 
some hematite. The rock has been analyzed (Barth's Ta ble l, No. 7). 

We now pass a thin zone of fine-grained augen-gneiss and then 
meet with a series of banded gneiss (Fig. 6), the darker layers rich 
in biotite. An intense falding of a recumbent type is here commonly 
seen. Still further downwards (westwards) layers of relatively massive 
gneiss-granite rocks (with epidote) alternate with more banded ones. 
We notice how this granitic rock becomes more .coarsely crystalline 
as we pass downwards in the series ( Figs. 7 9). The specimen of 
Fig. 9 is made up of quartz, microcline, oligoclase, biotite, epidote, 
with some muscovite and hematite. The specimens shown in Fig. 8 
and 9 correspond to analyses 2 and 3 respectively in Barth's Table 3. 



GEOLOGICAL OBSERVATIONS 

Fig. 6. Banded gneiss (rich in biotite) from the uppermost part 
of the basal gneiss series. 

37 

Augen-gneisses ( Fig. 10) occur now and then in layers of varying 
thickness, the feldspar augen (microcline, partly replaced by albite) 

being commonly 1 2 cm thick. Also amphibolitic rocks are seen; 
they contain a little chalcopyrite in the district somewhat east of 
the river at Lønset, in the north-western limb of the anticline. Veins 
and clumps of granite-pegmatite are often seen. From Lønset west
wards we proceed upwards in the section, through the upper part 
of the basal gneiss series into the light coloured Sparagmite-flagstones. 
At the boundary there is but a distance of 15 20 m between the 
typical, light coloured flagstone rock to the west, and the banded 
gneiss rock, rich in biotite, to the east; the quartz-feldspar layers 
of the latter rock commonly show sharp, overturned folds. In the 
intermediate zone the rock is more compact and more coarsely crystal
line than the typical flagstone, yet with muscovite as a dominating 
mineral (cf. the rock of Fig. 5). 

We continue westwards along the road. The Sparagmite series 
looks very similar to that further to the east; the dip is 60 70°, 
W.N.W. Any exact measuring of the thickness has as yet not been 
undertaken; like the corresponding sequence just west of Ål bu it is 
probably between 500 and l 000 m. Then comes a thick series of 
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7 8 

9 lO 

Figs. 7-8. Rather compact gneiss (or gneiss-granite) from the basal gneiss 
series, with rock specimen in natura! size. 

Figs. 9-10. Left: Gneiss-granite (rich in epidote) occurring further down 
in the basal gneiss serie> than the specimen of Fig. 8. Nat. size. 

Right: Augen-gneiss from the basal gneiss series. Nat. size. 
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dark coloured schists, main
ly hornblende-schists, often 
rather compact, with the 
same dip, until we have 
passed the houses of the 
farm Sliper. From Sliper 
the structural conditions are 
more complicated. We meet 
once more with light co
loured, well bedded, highly 
metamorphic rocks undoubt
edly corresponding to the 
flagstone series previously 
described,but exhibiting great 
variations in the dip, same
times also in the strike. Mar
ked folds are now commonly 
seen; especially near the 
eastern boundary conditions 
are rather intricate. Here also 
occur distinctly gneiss-like 

Fig. Il. Amphibolite and pegmatite in the 
augen-gneiss granulite complex, 

west of Stegeren. 

rocks, inter alia augen-gneiss (with relatively small 'eyes'). Westwards 
the granulitic flagstone series in question shows a fairly regular (steep) 
north-western dip for considerable distances until again, at Stegeren 
farm, we pass into a zone with very complicated structure. In addition 
to rocks closely resembling the Sparagmitian ones to the east, we 
meet with various types of (biotite-bearing) gneiss, a thin zone of 
mi ca schist, amphibolitic rocks, as well as pegmatitic masses ( Fig. 11 ). 
The strike of the rocks is now less northerly, and for several kilo
meters it coincides more or less with the direction of the road, W.S.W. 
The most conspicuous rocks are the augen-gneisses, occurring in 
layers of varying thickness and of varying coarseness. The eyes 
are not sel dom 5 cm or more in thickness; their shape va ri es between 
rather angular, round or more lenticular. A photograph of coarse, 
compact augen-gneiss with layers or patches of relatively fine-grained, 
sometimes well bedded rocks of gneiss or granulite character (in the 
writer's opinion of Sparagmite origin) is seen in Fig. 12.1 At one 

t Cf. the photograph from Drivdalen (in the southern continuation of the eastern 
flagstone augen gneiss zone of Fig. l) in Bjørlykke, l. c. p. 390. 
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Fig. 12. Coarse augen-gneiss with layers of granulitic rock, 
west of Stegeren. 

place a rather fine grained augen-gneiss Iayer, and a compact granu
litic rock, with well marked bedding lines, were seen to be nicely 
folded, a secondary schistosity being developed in the augen-gneiss 
(cf. Fig. 16, p. 43). 

Where the river (and the road) makes a sharp turn towards 
the N. W., flaggy granulitic or quartzitic metamorphic rocks become 
predominating, dipping steeply N.N.W., or even vertically. A specimen 
from this district shows a matrix of quartz, microcline and oligo
clase, with streaks of biotite, muscovite and epidote. West of Gjøra 
farm rather fine-grained (granulitic) gneiss and augen-gneiss occur at 
the road, wile farther north, in the mountain mass, dark (relatively 
compact) hornblende-bearing schist and, especially, light coloured, 
psammitic rocks prevail, as can be judged from blocks fallen down 
from the steep walls high above the plain along the river. Several 
kilometers north-west of the curve of the river at Gjøra were noticed 
(in 1936) rather coarsely crystalline flagstone, resem bling the Sparag
mitian rocks met with farther east. 
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Fig. 13. Slightly schistose gneiss-granite passing into massive granite with 
(strongly fold ed ?l intercalations of biotite schist. S. W. of Gjøra. 

4 1  

On the south side of Driva, at the tributary river seen in the 
S.W. corner of the map, occurs a very light coloured, grey granite 
(with quartz, microcline, biotite, subordinary: oligoclase, epidote), 
evidently belonging to a large mass of rock of this kind (Fig. 13). 
Proceeding north-westwards we pass into a biotite-bearing gneiss 
with indications of augen-structure (quartz, oligoclase, microcline 
as augen, biotite, epidote) and finally into flaggy quartz-feldspar

muscovite rock reminding of the Sparagmitian ones on the north 

side of the Driva. 

The Mountain District between Driva River 
and Gjevil Vann. 

Here Iies as a central mountain mass, Hornet ( l  593 m), with 
Lille Hornet ( 1 14 1  m) as an outpost towards the east. The structure 
found here was most interesting. 

We have previously heard of the dark schist complex overlying 
at Ålbu the Sparagmitian flagstones (p. 34). This schist complex make 
up a great part of the slopes of the mountain, with dip towards the 
central part of it. Above comes a complex of rock (Fig. 14) which 
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Fig. 14. From the lower part of the flagstone complex, south-eastern 

slope of Hornet. 

is essentially like the flagstone complex below the schists, containing, 
however also other types of rocks, viz. distinctly gneissic rock (rich 
in biotite), largely of augen-gneiss character. In Lille Hornet we find 
a rather fine-grained augen-gneiss, in connection with other fine-grained 
gneisses, just above the hornblende-schist. E. S.E. of the summit of 
Hornet, similar ro;;ks (the augen gneiss only 4 m thick) Iie some
what above the base of the flagstone series. A good deal higher a 
much more conspicuous gneiss zone occur, with nicely folded banded 
gneiss, rich in biotite ( Fig. 15) and especially augen-gneisses, commonly 
with fairly large eyes. Lumps of epidote, one cm thick, has been 
observed in this gneiss complex. In one locality the structure seen 
in Fig. 16 was noticed. A point of interest is that on the N.E. side 
of Lille Hornet a layer of hornblende-schist occur in the basal part 
of the light coloured psammitic series. 

Going up to Sethø ( 138 1 m) from the E.S.E. one passes the same 
structural units as those of the south slope of Hornet (yet the dip 
is much steeper) and along the Driva valley westwards. The upper 
mass of metamorphic sandstone contains in several horizons augen
gneisses and banded gneiss, and also amphibolitic rocks. In the 
uppermost part of Sethø the flagstone rocks grade into more schistose 
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Fig. 15. From the main gneiss zone in the south-eastern 

slope of Hornet. 

43 

strata, very rich in mica, yet probably not to be correlated with 
the mica schists of the district north of Ålbu. But in the southern 
slope of the mountain mass just north of Sethø we find rocks that 
must be referred to the Trondheim schists, viz. a very coarsely 
crystalline garnet-bearing biotite-schist, horn blende-schist, an alte red 
gabbroidal rock, talc-bearing schist, and finally a massive olivine
bearing rock, which also carries garnet, and according to Barth should 

be classified as an eclogite. 
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Fig. 16. Somewhat simplified drawing of a layer of augen-gneiss which has been 

folded together with granulitic rock showing primary bedding. Secondary schistosity 

marked by short horizontal lines. South-eastern slope of Hornet. 
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Fig. 17. Flagstone ground in Nonsfjell. In the distance, to the left, Okla Mt. 

A day's work in the more north-western part of the mountain 
mass of which Hornet forms the central part, showed us in the 
south-eastern slope of Okla-Mt. (1546 m) mainly quartzites (rather 
massive, with very Jittle muscovite) and quartz schists, passing towards 
S.E. in to flagstones like those of more southern localities; they 
sometimes have a gneiss-like character. Fine-grained augen-gneisses 
as well as gneiss very rich in mica have been observed. Further 
south comes a dark zone of horn blende-schist or horn blende-gneiss 
and again follows flagstone, largely of a rather course, gneiss-like 
character (Fig. 17). The dip is all the way towards the S.S.E. and 
very steep. 

On the north-east side of Hornet, the ground is very moraine
covered; flagstone, large! y rather quartzitic, was noticed near Gjevil 
Vann far to the east, with 
dip towards the mountain. 
The structural detail shown 
in Fig. 18 was observed 
here. On the north side 
of Hornet runs a little 
river (Storbekken) down to 
Gjevil Vann, in a north-

Fig. 18. Overfolding passing into a thrust fault, 

in flagstone, somewhat west of the southern end 

of Gjevil Vann. The bedding dips 40-50° S.W. 
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easterly direction. About a kilometer from the lake flagstones were 
observed, with S.W. dip. Bjørlykke quoting (1. c. p. 402) an old diary 
by M. Bugge, who has visited these districts, gives the following 
observations along the river, from below: light coloured gneiss 
(;:,: the psammitic flagstone just mentioned), then dark hornblende
schist and then once more light coloured gneiss. Thus the zone of 
hornblende-schist noticed by me in other parts of the Hornet mountain 
mass, must be present also just north of the summit of the mountain. 

The District North-East and South-East of Albu. 

As shown in Bjørlykkes sketch-map of the Opdal district 
(1. c. p. 387) there occur between the mica-hornblende-schist mass at 
Ålbu and the main mass of (Trondheim) schists further east in the 
Opdal district, a relatively narrow zone consisting of metamorphic 
sparagmite and of augen-gneiss; the zone runs nearly N . S. ,  the 
rocks dipping eastwards. We have seen this zone at various localities. 
In Dørremshovden, above the dark schist-complex (cf. p. 34), comes 
a ca. 20 m thick sequence of alternating layers of fine-grained augen
gneiss and relatively fine-grained granulitic or quartzitic rocks. The 
dip is very slight, 10 15°, E. Then comes a thick series of flag
stone, further (the dip is now somewhat steeper) rather coarse 
augen-gneisses with red feldspar eyes, then, on both sides of the 
river east of the mountain, psammitic rocks that in part are strongly 
fold ed; and fin all y the eastern schists. Pass ing northwards along 
the western margin of the flagstone-augen-gneis complex a structural 

unconformity has been noticed at a locality somewhat S.E. of the. 
southern end of the Gjevil Vann, a quartzite rock striking N. E. meeting 
the eastern complex with its N. S. strike. We notice in this district 
a curving of the dip of the rocks situated structurally below the 
flagstone-augen-gneiss complex of Dørremshovden (and Rauhovden, 
situated somewhat further to the north). 

In Svarthovden south of the Driva River a very thick series 
of flagstone exists to the east of the zone of augen-gneiss, but very 
little to the west of it. Also here a tectonical unconformity was seen 
at the western margin, viz. at the little river Gravåen, at the road 
N.W. of Holseter. Relatively light coloured and massive quartz
feldspar-mica rock borders here against hornblende-schist with a 
marked angle. The Trondheim-schists to the east are distinctly less 
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metamorphic (phyllitic, and with rather large content of calcite) 
than the rocks to the west of the flagstone-augen-gneiss zone. At 
and near the sum mit of Svarthovden more compact rocks occur; 
one very fine-grained type of vesicular character probably represents 
a lava, another, distinctly crystalline, a basic intrusion. 

General Remarks on the Structure of the Districts 
dealt with above. 

Two features are of particular interest. One is the passing of 
Sparagmitian granulitic flagstone  quartz, albite and muscovite 
as particularly characteristic minerals) into typical, coarsely crystal
line gneiss or gneiss-granite (containing oligoclase and biotite as critical 
minerals) as we proceeds downwards in the section of the anticlinal 
Lønset area. Prof. Barth will deal with the petrological side of this 
phenomenon. An important point is that the upper boundary of 
marked gneissification seems to be quite conformable with the bedding 
of the Sparagmitian mass, a condition that may indicate that the 
gneissification process is of relatively early age in relation to the 
general structural deformation of the area. 

The other main feature is the existence of a thick series of 
mainly psammitic metamorphic rocks lying above the dark schists 
in the Hornet massive. The general character of these upper flag
stones is so like that of the lower ones, that it seems a safe con
clusion that the two represent one and the same stratigraphical 

. complex of  age. One might possibly think of a 
correlation with the sandstones of the Ordovician Hovin Group of 
the Trondheim syncline, but neither stratigraphical, nor petrological 
conditions would seem to give sufficiant base for such a correlation. 
The supposed Sparagmitian decke (or nappe), with zones of augen
gneiss and other gneissic rocks, Iies in Hornet in a relatively gentle 
syncline. Towards the west conditions become more complicated; 
the dip is mostly very steep, commonly nearly vertical. The dark 
schists with igneous rocks north of Sethø may represent an anti
clinal mass of the schist zone of Hornet. The existence of a large 
mass of massive granite in the south-west corner of the map area 
is of great interest, as it tells of higher temperature in this area 
which, more or less, may be considered a root-area in relation to 
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the area of the Hornet massive. Further investigations in these 
south-western districts may allow more definite conclusions. 

Proceeding from the Hornet mountain mass towards the east 
we meet with the flagstone-augen-gneiss zone stretching N . S. in 
Dørremshovden. We notice that this mass at its western boundary 
has only a very slight dip, towards the E. In Lille Hornet the 
strata Iie horizontal. In both areas we find above the dark schists 
a thin zone of fine-eyed augen-gneiss, then light coloured flagstone. 
Thus it would seem natura! that the eastern zone represents the 
continuation of the decke of Hornet, as indicated in the section of 
Fig. 2, p. 33. The main difference noticed between the rock-complex 
lying above the dark schists in Hornet and in the Dørremshovden 
zone, is the more distinctly red colour of the augen-gneisses of the 
latter area. 

Though tectonical unconformities have been noticed at the base 
of the supposed Sparagmitian decke of the eastern zone, the general 
structure may possibly be most naturally explained through the 
assumption of a recumbent fold overfolded to the east, with thrust
ing appearing as phenomena of more secondary importance (cp. the 
detail structure of Fig. 18). The occurrence of layers of horn blende 
rock in the psammitic series (e. g. in Lille Hornet, p. 42), and 
possibly also occurrences of psammitic rocks in the series of dark 
schists, might be regarded as minor features in such a tectonic 
system of recumbent folding. I have Iooked for evidence for deciding 
what is stratigraphically up and down in the upper psammitic series 
of Hornet, but as yet without success. 

I would like to point out that for the district around Ålbu my 
view on the structure agrees well with that expressed by Tornebohm 
in his previously mentioned map of 1908, where a decke of meta
morphic Sparagmitian (Seve) rock is marked as lying above Cambro
Silurian schists, which in turn rest on Seve sediments. 

just from the field observations I might venture a few remarks 
on the augen-gneisses of the districts visited. It is evident, from the 
way in which (sometimes coarse) augen-gneisses interchange with 
rocks of undoubtedly sedimentary origin, that we cannot have before 
us layers of pre-Sparagmitian granite-porphyries (or similar rocks) 
that have been brought in their present position by folding or thrusting. 
Nor are we dealing with ordinary magmatic intrusions; the augen
gneiss often grade into the granulitic rock. The feldspar-eyes must 
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have grown in the rock (in certain Jayers), but whether the material 
was taken essentially from the corresponding rock mass itself, or was 
transported from elsewhere in solution, is a problem that requires 
special investigation. 

As to the question when the augen were formed, in relation to 
the general structural history of the rock masses in question, I shall 
only point to the fact that evidently at !east some falding has taken 
place after Jayers of augen-gneiss had been developed in the rock. 
During the falding of the rock-mass, as seen e. g. in Fig. 16, there 
does not seem to have been any tendency for feldspar-material to 
wander into or develop in the normal granulitic rock. The form of 
the augen has, however, been distinctly influenced by the stress acting 
during the falding. 

The District North of Gjevil Vann. 

j udging from the loose blocks studied along the shores of the 
western part of Gjevil Vann during a boat-trip, the high mountains 
on the north side of the lake must, at !east to a very considerable 
extent, consist of quartzitic: rock of the same kind as typical of parts 
of the Okla Mt., on the south side. These rocks show distinctly less 
mica and therefore a less flaggy character than the majority of rocks 
of the Hornet Ålbu district. Structurally the psammitic rocks at 
the western part of Gjevil Vann seems to correspond to the flag
stone series above the basal gneiss west of Ålbu. The dip north of 
the lake is towards the N. and presumable we have he re the northern 
limb of an anticline, the steeper southern part of which we have in 
Okla Mt. The zone of hornblende-schists stretching N.E. from near 
Storli (far to the west), Iies structurally above these psammitic masses 
at Gjevil Vann. In the hillside north of Storli light coloured flag
stone of a rather crystalline character Iies below hornblende-schist, 
which here contains a mass of soapstone. Towards the N.W. the 
hornblende-rocks border against an area of massive, light coloured 
gneiss-granite. 

Blåhø has, according to the observations of my son, a synclinal 
structure, with psammitic, sometimes gneissic rocks overlaid by 
hornblende-schist (or hornblende-gneiss). The hornblende-rocks occur 
in considerable quantity in Mellemfjell farther N.N.W., here with 
N. S. strike. The rock contains Jayers with big garnets, and locally 
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Flg. 19. Strongly folded hornblende-schist, with big garnets in certain layers 

(white spots in the central part of the photograph) 

and with quartz bands. Mellemfjell. 
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innumerable quartz (or quartz-rich) hands, accentuating the beautiful 
folding structure, are seen (Fig. 19). 

In the Geithetta district the strike again is W. E. The Geit
hetta Mt. has as its summit two sharp W. E. running ridges which 
both consist of quartzite (with a small amount of muscovite and 
potash feldspar). Between them and south of them well bedded, 
relatively dark rocks of a more gneissic or mica schist appearence 
(minerals: quartz, biotite, subordinate muscovite) occur, the whole 
mass of rock dipping moderately to the south. Also below the 
quartzite of the northern ridge a gneissic rock is seen, a grey rock 
with indications of augen-structure (quartz, potash-feldspar, plagio
clase, biotite, epidote). Farther down the north slope a rock of a 
type not met with farther south turns up a red, granitic rock, 
the upper parts of which are rather fine grained and schistose, while 
it lower down becomes more coarse-grained and compact (composi
tion: quartz, microcline, oligoclase, with a small amount of horn blende 
and biotite). These granitic rocks represents the basal rock-complex 
in a rather large area on both sides of the Folla River, and is capped 
by well bedded rocks, quartzite, besides granulitic or gneissic rocks, 
on three sides, in Geithetta, Snota and Trollhetta Mountains. In the 
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latter mountain (Fig. 20) the granite goes nearly to the summit, the 
boundary towards the quartzite-gneiss complex dipping slightly towards 
the east. 

A num ber of scattered observations have been made along various 
routes north of the map area, between that area and the Rindal district 
where Trondheim schists are known to exist (cf. the old geological 
map sheet "Rindal"), but I shall at the present moment just mention 
the following points. Where I have personally seen the base of the 
metamorphic, yet distinctly sedimentary series in the northern part of 
the "Trollhetta" map sheet area (along the Lille Bulu River) a series 
of mica-schist (largely gneissic) overlies granitic rock (extending far to 
the south and west), without any psammitic series in between. Further 
I would like to point out that the schistosity of these gneiss-granite 
rocks, which border against the Trondheim schists to the north-east 
and north, seems everywhere to be parallel to the strike of the 
schists and therefore is no doubt caused by Caledonian orogenetic 
movements. 

The extremely complicated structure of the greater part of the map 
area of Fig. l, with the strike varying from place to place, evident! y 
is brought about by compressive forces acting in several directions 
in this anticlinal area between the synclinal zones of Surnadal, Rindal 
and Rennebu (cf. the small map of Fig. l). We have an anticlinal 

structure in the Snota Trollhetta-Geithetta area, and in the western 
Gjevil Vann area; synclinal ones in Blåhø and Hornet. 

Comparing the district north of Gjevil Vann with that south of 
it, we notice first of all that below the well bedded series of alternating 
quartzite and gneiss-Jike rocks in the north-western part of the map 
area, there appear a granitic rock, which except for the uppermost 
zone is of a rather compact character, a rock which scarcely, like 
the gneiss complex below the flagstone of the Opdal district, can be 
regarded as just an "ultrametamorphic" Sparagmitian rock. As I know 
the district just from a passing through it, I shall refrain from giving 
any definite opinion as to the question if this red granite which 
may be termed the Trollhetta granite is a true pre-Sparagmitian 
rock or must be regarded as an intrusive body of Caledonian age. 

Concerning the bedded series, lying directly above the granite 
in the north-western area, we meet, except for the quartzites, with 
rocks more or less gneiss-like. This may indicate an extremely high 
degree of metamorphism in the corresponding area. However, we 
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must bear in mind that pos
sibly the Sparagmitian sy
stem may here originally 
have been present in a some
what different facies or in 
a less complete development 
compared with more sou
thern districts. If the Troll
hetta granjte represents a 
Caledonian intrusive body, 
a stratigraphical correlation 
with more southern areas 
will be particularly difficult, 
because the intrusion may 
Iie relatively high up in 
the Caledonian sedimentary 
series. 

Discussing the idea that 
Sparagmitian sediments are 
represented in the far north
west of Southern Norway, 
I have, in the paper read 

Fig. 20. Troll hetta Mt. ( 1642 m) se en from the 

west south-west. Red granite with quartzite 

and very schistose gneisses in the summit 

and eastern slope. 

in Helsingfors (1. c. p. 136), pointed to the existence of quartz
ites in a gneiss-complex south of Nordfjord, classified as Archæan 
in recent maps. I may now draw the attention to the fact that in 
an area somewhat to the north of the one dealt with in the present 

paper, quartz-schist is, according to the legend of the geological map 
sheet "Rindal", stated to occur in an area of gneisses in Ovnsfjell 
(about 40 km W.S.W. of Trondheim at O. in the smaller map of 
Fig. l). 

Remarks on Structural Correlations. 
The geological structure of the southern part of the map area 

of Fig. l (cp. section Fig. 2) recalls to a certain extent that of the 
Alta district of Finnmark. Here a thrust series of flaggy, meta
morphic, feldspathic sandstone, which rests on rocks, partly of 
Sparagmitian, partly of Cambrian age, contains a zone of gneissic 
and granitic rocks (cf. e. g. section I in Pl. XX, of my pa per: Bidrag 
til Finnmarkens geologi. Norges Geologiske Undersøkelse, Nr. 84, 
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1918.) The conditions described above must also be taken into 
consideration in attempts of explaining the geology of the Jotun

heimen district, to the south-west of Opdal. The section of Fig. 2 show 
certain points of likeness compared e. g. with Bjørlykke's section 
from the Vågå district (p. 408 in his previously mentioned work). 

In the Helsingfors-paper I made some correlations between the 
West-Scandinavian and the Alpine zones of orogeny, concerning 
both the character of the geosynclinal sediments and the tectonic 
structure (1. c. p. 139 141, with map Fig. 3). The supposed existence 
of a decke, containing gneissic zones, and lying above a series 
of mica- and hornblende-schists at the western border of the 
Trondheim syncline, is an interesting feature when discussing the 
parallelism of the two zones. The structure seen in Fig. 2 shows 
a considerable similarity to structures characteristic of the area of 
the Pennine Alps (e. g. the Simplon district) and also seems to be 
similarly placed in the general structural setting. In such a picture 
the row of anticlinal, more or less autochthonous massifs (Mt. Blanc, 
Aar etc.) has its counterpart in the masses of pre-Sparagmitian crystal
line rock appearing to the south and east of the Trondheim syncline 
(marked with an a in the above-mentioned map of 1936; cf. also 
the map, Pl. Il, of the paper by  

Summary of Results. 

The general geological structure of the area studied is seen 
from the map Fig. l. The existence of a thick series of meta
morphic feldspathic sandstone (of flagstone character) lying conform
ably below a mica-hornblende-schist complex corresponds well with 
the conditions along the south-eastern side of the Trondheim syn
dine, and the Eocam brian and C am bro-Silurian age of the two 
series cannot well be doubted. Since the basal gneiss complex 
structurally is intimately connected with the flagstone series, with 
transitional features, it seems a safe conclusion that we are dealing 
with a gneissification of Eocambrian sediments and not with Archæan 
rocks. Structurally above the schist-complex Iie a flagstone series 
with intercalations chiefly of augen-gneiss. This upper psammitic series 
is very like the Iower one and is regarded as a decke, thrust, or 
recumbently folded above the schist series. The development of 
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augen-structures and other gneissification phenomena in the upper 
series seem to have taken place at a relatively early period of the 
tectonical deformation. The less regular structure in the south
western corner of the map area, and the occurrence here of com
pact granite rock, would seem to suit well the idea tha

·
t we have 

here a proximal part of a recumbent fold. Further investigations 
are, however, required before definite conclusions can be made. 

The relations of the red granite (termed the Trollhetta granite) 
which appear below metamorphic sedimentary beds in an anticlinal 
area in the northern part of the map area, have not been more 
closely studied. We may here have an Archæan mass, or a Cale
donian intrusive body. The highly varying direction of the strike 
seen in Fig. l is explained as the result of interfering compressive 
forces acting in the anticlinal area which towards the N. W. , N. E. 

and E. borders against the curved synclinal area of Surnadal Rindal
Rennebu. The structure illustrated in Fig. 2 reminds somewhat of 
structural features known from various parts of the Caledonian zone 
of Norway (W. Finnmark and Jotunheimen) and in Alpine geology may 
have its nearest parallel in the decken structure of the Pennine Alps. 

Printed J u ne 4th, l 938. 


