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A PRELIMINARY NOTE 

ON SOME PERIDOTITES FROM 

NORTHERN NORWAY 

BY 

HEN�I�G SøRENSEN 

The region shown on the map, fig. l was visited by the writer 
in the summers of 1952 and 1954. It is situated south of Bodø, just 
north of the polar circle. 

Fig. l has been based on the maps of REKSTAD (3) and G. HoLM

SEN (l) and in a smaller area on observations made by S. SKJESETH 

and the writer. It shows the granitic areas and the known occurrences 
of peridotite. As to the last-named rocks the observations of REKSTAD 

and HoLMSEN are incomplete; therefore fig. l contains a few more 
occurences than indicated on the older maps, but it is the writers 
conviction that there may still be found many more occurrences of 
peridotite in this region. 

The granites shown on the map most often occupy synclinal 
structures and they have by SKJESETH and the writer been inter
preted as remnants of former sheets of granite which in an early 
stage of the Caledonian orogeny have been thrust over the sediments 
(5). Granite also underlies sediments as may be seen in Fondal (the 
valley west of Rødtind) and still better in the axial culmination on 
the peninsula north of Bjærangfiord. This lower granite may also 
be regarded as a former thrust sheet; the granitization associated 
with it does not necessarily imply that it is a "bottom granite". 
Granitization is, moreover, of importance in many parts of the region, 
one may say that the masses of granite have grown during the meta
morphism of the region. The degree of metamorphism corresponds 
to amphibolite facies conditions. 



1;
 

•s
.o

 
..,

 
..:7

 
�(!;?

 _. 
IS>

 
" 

0
o

 
l

 

�·�ir;
 

,,
. 

'•
 

ø 

�
RE
N"
 - . ..

.. 

"'"'
� 

/\
 

<�-'
 

<o'-�
 l' 

�:�
:;. 

":fG
� 

t?
' 

N
 

'·'
 

(J_J
 ��

�' 

G
ra

nr
te

 

X'�
x 

P
er

id
ot

if
e 

<:
: Bo

rd
er

 o
f 

le
e 

A
n

ti
cl

in
e 

(F
ol

d
 A

x
es

 p
lu

ng
in

g
 

lo 
th

e 
W

es
t)

 
o 

2 
4 

6 
8 

m
 

Fi
g.

 l
. 

::\
Ta

p
 

o
f 

th
e 

re
g

io
n

 
in

 
q

u
es

ti
o

n
 

b
a

se
d

 o
n

 
th

e
 

g
eo

lo
g

ic
a

l 
m

a
p

s 
b

y
 

G
. 

H
o

lm
se

n
 

(1
),

 
J

. 
H

ek
st

a
d

 (
3

),
 

a
n

d
 

in
 

a
 

fe
w

 p
la

ce
s 

o
n

 o
b

se
rv

a
ti

o
n

s 
b

y
 

S.
 S

k
je

se
th

 
a

n
d

/o
r 

th
e 

w
ri

te
r.

 

�
 

:r:: � z ::5 z (l (fJ
 0 � � z (fJ
 � z 



A PRELIMINARY NOTE ON SOl\IE PERIDOTITES 95 

Unfortunately the region has not been the subject of a tectonic 
study (with the exception of smaller areas (5) and (7) . The antic
lines indicated on the map are based on "long distance observations". 

The scarce observations on the peridotites indicate that these 
rocks are arranged along certain strike horizons, the most pronounced 
being the zone running along the south coast of Nordfiord and through 
the peninsula between the fiords Skarsfiord and Tjongsfiord. 

The writer has examined the peridotites of three small areas, 
namely Grønøy, Engenbræ-Rødtind and Koppartuva in Nordfiord. 

Grønøy. The geological structure of this island is brie fly as follows: 
To the south granitic gneiss and granite, which, except for the 

west point of the island (where the transition from granite to sedi
ments is gradual) , are separated from the sediments to the north 
by a swampy zone with no exposures. Also in the northern part of 
the island exposures are scarce so that the interpretation of the struc
ture has some uncertain points. It appears as if the northern part 
of the island forms an overturned anticline with the axial plane 
dipping to the north. The fold axes have westerly plunge on the west 
side of the island and an easterly plunge on the east. This structure 
is believed to be the western continuation of the anticlinorium on 
the peninsula between Bjærangfiord and Glomfiord. The central part 
of this anticline is made up of banded gneisses, probably with lime
silicate gneiss in the core. Over the banded gneiss follows a zone 
rich in peridotite, then lime-silicate gneisscs and finally the granite. 

The peridotite of the north limb of the anticline is prominent 
on the north coast of the island and may be follovved along the north 
coast of Hestøy and over to the peninsula north of Bjærangfiord. 
Only limited parts of the south limb are exposed and here peridotite 
has been observed on the west and east coast of Grønøy, on the south
east point of Hestøy and on the south coast of the island east of 
Hestøy. The continuation further east of these zones is as yet unknown. 

The peridotite on Grønøy is characterized by the following points: 
l. it is associated with a series rich in limestone, skarn and 

amphibolite, 
2. layers of the sediments are embedded in the peridotite with

out any disturbance of their orientation (it is possible to study the 
structure of folding even within the peridotite). cf. fig. 2, 
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Fig. 2. Centre and extreme left: Layers of para-amphibolite in peridotite. 

Note that the peridotite is foliated dose to the amphibolite. North coast Grønøy. 

3. there is in many places a gradual transition from sediments 
to peridotite (cf. fig. 3) , 

4. there is aften found olivine and serpentine in the limestone 
dose to the peridoti te, 

5. partly digested remnants of the sediments may be found 
within the peridotite ha ving a relic sedimentary structure. Remnants 
of diopside skarn have been found in this way, 

6. traces of falding of the sediments may be seen within the 
peridotite (fig. 3) . 
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Fig. 3. Peridotite (towards the top) with gradual transition to para-amphibolite 
(towards the bottom). Note relics of folding within the 

peridotite. North coast Grønøy. 

7. embryos of ultra basic rocks are found in the sediments (fig. 4), 
8. inclusions of sediments in the peridotite may be rich in new

formed diopside, epidote, garnet, green spinel and calcite adjacent to 
the peridotite and the same applies to the sediments enclosing the 
peridotite where they are in contact with the latter. (Epidote is 
only found in the amphibolites of this region when they are in contact 
with peridotite), 

9. large crystals of diopside may be found in fractures in the 
peridotite, 
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10. deformation has continued after the formation of the pen

dotite since masses of serpentine enclosed in the limestone may be 
boudined. 

The rocks of this island have so far been examined only cursorily 
in the laboratory. 

Koppartuva. There is a great number of masses of peridotite 
along the south coast of Nordfiord, but the writer has had no chance 
of revising the older maps at this place. 

The country rock is a somewhat granitized garnetiferous mica 
schist with small amounts of sillimanite and kyanite and with kyanite 

in veins of quartz in some places. Biotite is present in larger quanti
ties than muscovite. Hornblende appears in the rock when the peri
dotite is approached and simultaneously muscovite, sillimanite and 

kyanite disappear. The dark layers of the rock are made up of horn
blende and biotite. 

The biotite has almost disappeared in the thin layer of amphi
bolite that surrounds the peridotite. I ts place has been taken by the 
hornblende. Garnet is still present, sphene enters as a new component. 
Close to the peridotite a thin layer of a dense, green rock occurs. 

It consists of an epidote mineral and of garnet, diopside, green spinel 
and calcite. 

The border zone of the peridotite is rich in actinolite (smaragdite) 
and the outer part of the body has numerous long prismae of bronzite, 
often radially arranged. There may be crystals of chromite. The 
more central parts of the body are made up of an olivine-rich rock. 

Engenbræ-Rødtind. This region has been dealt with in (5) and 
(7). There is most probably a zone of peridotite between Rødtind 
and Engenbræ consisting of boudins of ultrabasic rocks, but un
fortunately there are no exposures between the two occurrences. 

At Engenbræ the folding is isoclinal and the rocks are: an upper 

series of mica schists and a lower series of calcareous rocks (limestone, 
skarn, lime-silicate gneisses, amphibolites with garnet andjor diop
side). Between these t\vo series there is a banded zone of thin layers 
of amphibolite, lime-silicate gneiss, mica schist, and occasionally 

limestone and skarn. Rocks from this stratigraphical horizon enclose 
the peridotite, but they occur in a new form around the peridotite, 
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Fig. +. "Embryo" of ultrabasic rock in amphibolite which is hornblenditic 

around it. The latter is a hornblendite with small grains of olivine and 

green spinel. North coast Grønøy. 

being mechanically transformed into a garnet- biotite gneiss which 
has broken and partly digested remnants o± the primary rocks. This 
garnet gneiss is a "tectonite" with crush zones, broken and rotated 
inclusions and with layers up to three centimetres thick and con
sisting of a great multitude of tiny grains of garnet which may be 
seen to be formed by crushing and "out rolling" of the garnet por
phyroblasts of the amphibolite. This garnet gneiss, which in addition 
has numerous small inclusions of ultrabasic rocks, occupies two 
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narrow synclines. The gneiss is fairly basic, its plagioclase ranges in 
composition from 40 to 80% anorthite. 

The two synclines form, as stated in (7) the bottom of the 
peridotitic zone from Rød tind to Engenbræ (fig. 5) . 

The peridotite is at Rødtind enclosed by a series of mica schists 
(they carry dose to the peridotite hornblende which changes colour 
from black to green when the ultrabasic mass is approached) , lime
silicate gneisses and skarns. Amphibolites are found around the 
peridoti te. 

The peridotites of Engenbræ and Rødtind are rich in olivine 
in their central parts, towards the borders bronzite is predominant 
as large prismatic grains in rosettes. The outermost parts are rich 
in hornblende ("smaragdite") and biotite. The ultrabasic rocks are 
fairly ±resh but they may be serpentinized especially along zones of 
dislocation and there may locally be a transformation into tale and 
.carbonates. 

The amphibolite surrounding the peridotite may at Rødtind be 
rich in epidote and diopside so that green rocks resembling the border 
rock from Koppartuva may be formed. 

There are a great number of amphibolitic inclusions in the peri
dotites. They have a similar orientation as the amphibolite outside 
the peridotite and are of the same appearance and composition as 
these enclosing amphibolites except for the marginal parts of the 
inclusions (and also in some cases the central parts of the smallest 
inclusions) . There is an enrichment of epidote, diopside, garnet, calcite 
(and sphene) at these places, the amount of the mentioned minerals 
decreases from the margins towards the central parts of the inclusions. 
Some of these rocks are of eclogitic appearance. It is worth noting 
that inverse zonal structure with a variation in anorthite content 
from 40 to 75 % has been found in the plagioclase of the amphi
bolitic inclusions. The peridotite is rich in "smaragdite", car bona te 
and bronzite adjacent to the inclusions. 

Table l shows three analyses of one of the inclusions in the peri
dotite from Engenbræ. The analyses have been carried out at the 
chemical laboratory of the Geological Survey of Norway. 

The banded series which encloses the peridotite is situated 
between an upper series of mica schists and a lower series of calcareous 
rocks. The peridotite is thus found in a zone separating rocks of very 
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Table 1. 
Analysts Miss Erna Christensen and Mr. R. Larssen. 

• • • • • • • •  o • • o 

• o o • • • • • • • • • 

. . . . . . . . . .  

The Geological Survey of Norway, Oslo. 

:Xo 11-15/7 l No. 12-15j7a l 
amphibolite garnet amphibolite 

56.++�� 41.60% 
1.35 >) 2.24 )) 

15.16 >) 16.55 )) 

?-<o. 12-15j7c 
oeclogiteo( 

42.72% 
1.77 >) 

15.05 >) 

Fe203 • • •  o • • • • • •  1.69 >) 2.58 >) ..J-.40 >) 

Fe O 
:VIn O 
::VIgO 
Ca O 
:Xa20 
K20 
H20 
H20 

• • • • • • •  o • • • •  

• • o • • • • • •  o 

• • • • • • • •  o .  

• o • • • • •  o • • • •  

• • •  o o • • • •  o 

. . . . . . . . . . . . 
.. . . . . . . . . 

J... .. . . . . . . 
Cr203 o .  o o • • • • • •  

:X i O 
C02 
P205 

Total 

• • • •  o o o o .  o • •  

• •  o .  o .  o o o • • •  

• • •  o • • • • • •  

8.07 >) 

o 13 >) 

3.58 >) 

8.24 >) 

4.34 >) 

0.24 >) 

0.05 >) 

0.73 >) 

nil 
nil 
nil 
0.06 >) 

100.08 �� 

13.42 >) :".43 )) 

0.27 >) 0.26 >) 

5.15 >) 4.34 >) 

15.61 )) 22 12 >) 

1.37 >) 0.24 )) 
0.26 >) 0.06 >) 

nil 0. 05 >) 

0.96 >) 0.58 )) 
nil nil 
nil nil 
nil nil 
0.()7 >) 0.05 >) 

100.01-\% 100.07 OI 
/O 

These three rocks will be further discussed in another connection; at 
this place only their parageneses will be listed. No. 11-15/7 consists of horn
blende, zonal plagioclase, quartz, small grains of epidote, ore, apatite and 
zircon. �o. 12-15j7a has hornblende, inverse zonal plagioclase (40-75 % An) 
and scattered small grains of garnet, sphene, epidote and ore. These minerals 
are poikilitically enclosed by larger porphyroblasts of diopside. No. 12-l5j7c 
is composed of garnet, diopside, epidote, hornblende, sphene (plagioclase and 
quartz). 

different physical properties, i.e. in a zone of discontinuity character
ized by strong movement. Evidence of movemcnt is : l) the presence 
of the garnet gneiss (tectonite) around the peridotite at Engenbræ, 
2) the frequent shift in dircction of plunge of the fold axes in the 
peridotite zone, and 3) the strong mechanical differentiation of some 
of the rocks around the peridotite at Engenbræ (cf. 7). 

Tovvards the west the peridotite zone continues in the amphi
bolite at Stortind (cf. 5, fig. 2) and the zonc appears again further 
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Fig. 5. The peridotite zone at Engenbræ seen from the 
East. In the central part of the photograph: The southern 
syncline of the peridotite zone surrounded by marble. The 
peridotite is seen in this zone at the top of the photo. 

west on the north slope of Trolltind where small masses of ultra
basic affinity have been found. 

Finally the proximity of the peridotite zone to the supposed 
thrust-plane below the granite should be emphasized. 

Discussion. The observations at Grønøy are inconsistent with any 
magmatic origin of the peridotite, all evidence is in favour of a for
mation of this rock by in situ replacement processes. The peridotite 
has literally petrified the zone in which it occurs. It seems to be in 
closest agreement with the facts to regard the peridotite as formed 
by metasomatic processes at the expense of dolomitic sediments. 
These processes have previously been discussed by MoRTENSEX (2) 

and RosENQVIST (4) for magnesium-rich rocks in other parts of the 
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Caledonian chain in Norway. This ultrabasification may be a response 
to accumulation of stress as has been suggested by the writer (6). 

It is not yet possible to discuss the processes responsible for the 
formation of the ultrabasic rocks of Grønøy, but the concentration 
of C a-rich minerals in inclusions in the peridotite and in rocks adjacent 
to it, and the fracture fillings of diopside may represent a part of the 
material migrating away from the zone in which the rocks rich in 
::VIg are formed. These rocks rich in epidote etc. are in any case con
nected with the ultrabasification since epidote is in this area only 
found in amphibolites dose to the peridotite.1 

The structural deformation has progressed further in the other 
localities examined by the writer. Strong differential movement has 
taken place around the peridotites. But in these localities the same 
Ca-metasomatism is found associated with the peridotite as in Grønøy. 

The deformation to which the peridotite at Engenbræ has been 
exposed indicates that the peridotite was formed in an early phase 
of the folding. During the subsequent phases of folding the rigid 
mas ses of peridotite were broken; they were at the same time the 
cause of serious tectonic disturbances in their surroundings. 

At Engenbræ-Rødtind the ultrabasic rocks are found in a 
zone of mechanical discontinuity and immediately below the supposed 
thrust-plane of the granite. The stratigraphical position of the peri
dotite of Grønøy need not correspond to that of the rocks of Engenbræ 
-Rodtind; there is a banded series below the peridotite and lime
silicate gneisses above, but the ultrabasics there are also situated 
close to the granite. The stratigraphical and tectonic positions of the 

ultrabasic rocks in the other localities of the region have not yet been 
exa mi ned. 

A.s a working hypothesis for further studies of the peridotites in 
this region it may be suggested that the peridotites were formed in 
calcareous and dolomitic sediments where these rocks were sub
jected to stress of a high order. This may have been the case in zones 

1 These rocks rich in calcium resemble in many cases eclogites and it 
is quite possible that the eclogites so often found in periodtites represent 
highly altered inclusions of amphibolite. 



104 HENNING SØRENSE"' 

of discontinuity or possibly in the deeper parts of the thrust zones. 
It seems therefore to be valid also for this region that the peridotites 
are concentrated along zones of strong dislocation (cf. TURNER and 
VERHOOGEN, 8, p. 241). 

If this hypothesis is correct the zones rich in ultrabasic rocks 
may be used as guide horizons when studying the structural evolution 
of the area. 
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