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Introduction. 

J-3y 
OLAF HoLTEDAHL 

"The neighbourhood of Christiania is ,  geologically speaking, both rich 

and historically noteworthy". So wrote Professor Th. Kj erulf in a paper 

of 1865 where he gave a geoltlgical description with map of the district 

around the Norwegian capita! (Geologisk Veiviser ved Excursioner i Christi
ania Omegn). This area had been visited by, amongst others, a num ber of 

well known foreign geologists and observations from this district had been 
of great value for the understanding of important geological phenomena. 

Since then the researches of a long succession of geologists have both 

confirmed and enhanced the fame of this area. First and foremost to be 

mentioned is the wonderfully comprehensive work of VI/. C. B rØgger. But 

important contributions have also been forthcoming from many other 
quarters.  In a rather special dass is a treatise of J. Kiær on the Si lurian 

(1908) and one of V. M. Goldschmidt on the contact metamorphism (1911) . 

The district is indeecl dassic grouncl in geological research. 

Kjerulf's above mentionecl paper which deals especially with the Cambro

S ilurian series and associated fossils ,  was accompanied by a coloured geolo

gical map on the scale of 1/100 000. This map covers approximately the area 

from Grøttum in  SØrkedalen to the north, to the inner part of Bundefjorden 

to the south and from Lierdalen in  the west to the south-easterly part of 

Nittedal in  the east. This area makes up parts of four different map sheets 

of the official topographical survey map in  1!100 000, viz. Oslo (Kristiania ) , 

Fet, HØnefoss and Nannestad. These were also published as geological maps 

by Norges Geologiske UndersØkelse in Kj erulf's time, after the above

mentioned map of 1865 had been published. A new set of maps i ssued by 
N. G. U. 1917-1919 and prepared by W. C. B rØgger and J. Schetelig; con

tains a wealth of new data, especially concerning the eruptive rocks .  Of these 

maps three (Kristiania, Fet and Nannestad) are now out of stock. 

For many reasons it  was thought desirahl'e to have a geological map 

on a larger scale covering especially the area which can be consid·ered as 

Oslo's excursion grouncl.  In 1933 therefore I laid befare Professor B rØgger 

a proposal to begin to collect additional observations for such a map. This 

required much new fielcl work in the area of eruptive rocks north of the city 

oi Oslo .  It was also necessary to deal with the Pre-Cambrian areas to the 
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south-east, 1n continuation of O. A. Broch's detailed work in the Nesodden 
Peninsula. BrØgger supported the plan and provided same financial aid . 
The programme was begun (by S .  FØyn) in the Alnsj Ø district and continued 
with internptions in succeeding years .  The field work was mainly done by 
geological students, with same f inancial support from Det Videnskapelige 

Forskningsfond av 1 9 19 .  The names of the co-workers are given on the 
map. Especially should be mentioned the comprehensive work of Egil Sæther 
on the igneous bodies in the northern half of the map area. 

It  has been of great importance that the results of mapping carried out 
for N. G. U. by Chr. C. Gleditsch in the Pre-Cambrian areas of Nesodden 
and Røyken coulcl be  inclucled in the new map . For the Cambro-Silurian and 

the vvesterly lava areas this map is based mainly on the BrØgger-Schetelig 
maps. 

The mannscript map was on a scale of 1/25 000 with the topographic 
base taken mainly from the Oslo-district (Oslo omegn) maps . Most of the 
draughtmanship was executed by Mrs. Ruth Dahl ; a part later on, by 
Mrs .  N ussa By:l. 

During the work on the manuscript-map, and at the t ime of printing, 
1 had, f rom 1948, as f ellow-worker the scient i f ic ass istant in the Geological 
Institute of the University of Oslo, now conservator at the Mineralogical

Gcolog-ical Museum, Johannes A .  Dons .  
The printing o f  the map, during 1951-52, b y  the  f i rm of Emil 

Mocstue A/S , was paid for by Det Norske Videnskaps-Akademi i Oslo, with 
a substantial contribution f rom Det Videnskapelige Forsknings fond av 1919. 

In dose connection with the research work for the new map a series 
of publications \vas begun with the common title "Studies on the igneous 
rock complex of the Oslo Region", printed in the " Skrifter" of the Academy. 
This series can be regardecl as a cont inuation of \V. C. BrØgger's "Eruptiv
gesteine  des Kristiania- ( Oslo ) Gebietes, I-VII, 1894--1933": A l is t  o f  
th e  papers of the  new  series publishecl up  to  and including 1954, is  given 
on p. 85-86. Several o f  these papers are basecl on f ield work carried out in 

connection with the n ew man. 

One of th e purposes of the map was to make available a bandy and 
up-to-date rxcursion-map, for use both by professional geologists and others 
interestecl. I t  was also thought desirable to provicle short descriptions on 
a number of excursion routes with cletails of what coulcl be seen on them. 
Earlier descriptions of excursions within the map area include the section 
on geology by S. FØyn in "Ekskursjonsbok for Oslo og omegn" ( 1952) 
where, besides a short geological summary a number of excursion routes are 
describecl .  

A more comprehensi  ve collection of  excursion clescriptions i s  no\,. 
provided, with a general introductory account of the geology within the map 
area. It was felt that there is neecl on the one hand for a text of a more 
popular nature, and on the other a text ( written in English) design ed fo r 
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professional geologists, including the many from abroad who from year to 
year come to the Oslo district to become personally acquainted with the 
geology. For thi s  reason two separate volumes, 1 with somewhat different 
lay-outs, have been prepared. 

Dr. P .  Padget and Dr. F. M. Vokes have kindly corrected the English 
of the present edit ion. 

A hearty vote o f  thanks is due to all who have helped in the work 
on the new map and the geological guides . 

1 The Norwegian edition, "Geologisk fører for Oslo-trakten", appeared in October 

1955.- For practical reasons the text-figure hlocks made for that edition have generally 

been usecl also for the English one. 
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General Account of the Geology. 

Pre-Cambrian (Archaean). 

Bv 
CHR. c. GLED!TSCH 

Pre-Cambrian rocks are exposed in the southern and eastern parts of 
the map-area. East of the Osl'Ofjord they represent the northern continuation 
of the Archaean territory which stretches southwards into Sweden and makes 
up a part of the structural zone of the "Gothides". 

The strike of  the highly metamorphic rocks with which we are dealing, 
i s  mostly more or less north-south. Especially in the western part of the 
map area we notice, hmvever, other directions, and smoothly curving trend
lines are common. To the east, more or  less coarse-grained gneisses (no 
doubt of migmatit ic o ri gin) predominate, while in western districts rocks 

largely of other types occur .  We have here rocks of leptite- and mica-schist 
character, for which a primarily supracrustal origin may be assumed, and also 
granitic rocks, some of a very massive, unfoliated type. 

Vv e shall now deal separately with the following three main districts : 
l. RØyken district, west of Oslofjord, 2. Nesodden Peninsula, 3. District 
east of Bunncfjord (Østmarka etc . ) .  

R Ø y k e n d i s t r i c t .  A main type of rock i s  leptite, this term being 
used here for light-coloured, fine-grained metamorphic rocks made up of 
quartz, f eldspar and some mica. ( Their geneti c  origin is not taken into con

s ideration). With increasing con tent of  mica the rocks show a dist inct schis
tosity.  Generally both plagioclase and microcline are present. In Røyken, the 
rocks under consideration are largely developed as quartzporphyry-leptites .  
This character i s ,  however, exhibited much hetter in  districts south o f  the 
map ( c f .  excursion 2). It is pro bable that the Røyken-leptites represent 
metamorphic rhyolites .  The typical leptites in many places pass into leptite
gnersses. 

Also typical of the greater part of the district under consideration are 
zones (generally narrow) of coarser granitic rocks. These zones may increase 
in number and thickness and e. g . ,  in Aukeåsen (21 1  m) north-west of 
Bårsrudvann, we have massive granite with inclusions of leptite, the borders 
generally sharp . South of the map area we have examples of  a more transi
tional grading from leptite to granite, with increase of the grain-size and 
disappearance of the planar structure. Thus we have probably in RØyken 
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two types of granitization, possibly corresponding to two structural levels 
during the time of migmatization, the more southerly types representing 
the deeper leve!. 

The granite of Aukeåsen is a relatively coarse rock, the feldspar being 
mainly microcline-perthite with some plagioclase ( generally 10-12 ro An). 
The mica i s  dominantly biotite, in places muscovite is also present. In the 
Skryset-district 3 km to the \VN\V, where we also have granite with leptite
inclusions, the granite i s  dist inctly porphyritic, commonly also somewhat 

foliated, resembling an augen-gneiss .  Concerning the area east of  the Bårcls
rudvann-valley, marked as granite in the map, the rocks are here transitionally 
connected with the Aukeåsen-granite, but they show largely a distinct foliation, 
except in districts far to the east. The size of grain varies considerably, and 
to some extent also the quantitative relation of the minerals plagioclase, micro
cline and mica. 

As to basic rocks, relatively narrow zones of amphibolite with trends 
generally parallel to that of the adj acent rocks, are common. In some places 
we have similar basic rocks with a more lens-like shape . Locally the massive 
gran ite contains half "digested" inclusions of rocks of this type. South of 
the map-area occur somewhat larger basic bodies, notably one of massive 
saussurite-gabbro at Sundby, about 3 km south of the northern end of 
l3itrsruclvann. This body i s  eJ.ongatecl in  the \V-E direction while the struc
tural trend of the adjoining schi stose rocks is about N- S .  

N e s o el el e n P e n i n s u l a .  H ere, too, there a re  leptites in certain 
clistricts .  They seem to be somewhat more metamorphic than the southern 
RØyken-leptites .  They are more coarse-grainecl and generally without traces 
of the primary, porphyric texture. However, on the i sland of South Langåra, 
to the south, we meet with leptite of the RØyken-type. Leptite-like mcks rich 
in mi ca, in  places also with kyanite, occur at several localit ies in Nesodden . 
Locally, as in  the far north-east, vve meet with rocks that must be termed 
micaschists .  Minerals rich .in aluminium, like kyanite and staurolite, are 
especially characterist ic of this part of the peninsula, and most probably we 
are cleal ing with rocks of secl imentary origin. 

The leptites of N esoclclen often grade into Jeptite-gneisses (or leptite
migmati tes) of distinctly coarser grain. Rocks of this type can, for instance, 
be se en along the coast, at Spro ( in the S\V). Stil l  more altered migmatitic 
rocks are representecl by augen-gneisses. Locally we have, between rocks of 

l eptite-like character and the augengneiss ,  a zone where the leptite-mass oon
tains dist inct bancls of gran i ti c character ( cp. the RØyken area) . In the 
augen-gneiss masses pegmatite and ptygmatic veins ( folded veins with their 
main direction cutting the schistosity of the gneiss)  are common. Sometimes 
breccia-like structures ( agmatite) are seen in  connection w ith the pegmatites . 
The common occurrence o f  pegmatite in Nesodden (as in the area east of  
Bunnefjorden) and its absence in  Røyken i s  a point o f  interest , telling o f  
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Fig. l. Grey gneiss with bands of amphibol i te and, above them, a pegmatite mass. Road 

section near Lj abru, east of the midJe part of Bunnefj ord. O. Holtedahl photo. 

di f ferent kinds of granitization in west and east . Further characterist ic gneis 
sose rocks of the N esodden district are phlebites ( veined gne i s  ses), compris ing 
comparatively coarse-grained gneisses with numerous narrow layers, lenses 
( and cross-cutting veins )  of  very coarse,  more or less pegmatit ic  material. 

Also in Nesodden occur relatively small mas ses of non-schistose gran i ti c rocks, 
generally more or less c losely connected with leptitic rocks. Finally we have 
in the north-west a comparatively large area of granite-gneiss ,  in part grading 
towarcls l eptite or leptite-micaschist  rocks, in  part passing into augen-gneiss .  

Regarding basic rocks, bands of amphibolite are common in Nesodden, 
occurring in the schistose rocks ( and in the granite-gneiss). Sometimes they 

are seen to cut the schistosity of the adj acent rocks, and, like the gneisses, 
they are cut by pegmatite masses. The amphibolites often contain garnet, 
especially in the far north-east . The gneisses also are not infreqnently 
garneti ferous .  In  this respect the re is a d i f ference compared with the Pre
Cambrian area on the west side of the f jord where garnet is practically 
non-cxistent. 

D i  s t r i  c t e a s t  o f  Bu n n e  f j o r d . Only parts of this district have 
been stud i ed in detail .  There is a close resemblance to the Nesodden d i strict , 
but quartz-plagioclase-biotite-gneisses ,  largely phlebites and augen-gneisses o f  
different types, a r e  more dominant. Bes ide phlebites we  have. gneissose rocks 
of more homogeneous character, lighter or darker according to content of 
bioti te .  liVe commonly notice a gradual transition from one rock type to the 
other .  Lept ite-like rocks are known from on ly a few narrow zones .  Very 

typical are concordant amphibolitic bands ( Fig. l )  and zon es with thicknesses 
sometimes of several tens of meters .  The hornblende may to a considerable 
extent be altered into biotite. Garnet ( almandine)  is  a widely distributed 
mineral and, especially in the amphibolites, of ten of a large size (up to 21/2 cm) . 
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Pegmatit ic material, in paraiiel or cross-cutting veins, sometimes as larger 
compact masses, i s  generaiiy a very characteristic feature both in gneiss  and 
amphibolite .  \Ve know of no granite body which can be regarded as the source 
of this material and must regard the coarse granitic substance as more or less 
local scgregations .  -

The Archaean rocks o f  the map area have been mylonitized and brec

ciated both along the  d i slocations cutting through Permian rocks (p. 34) 
and in beits away from the dislocations . There was presumably consider
able fanlting already in Pre-Cambrian t ime. 

Literature: 2 ,  17, 18, 19. 

Cambro-Silurian Sequence. 

BY 
LEIF SrøRMER 

Cambro-Silttrian limestones and shales, folded in Caledonian (post
Downtonian) t ime, make up the low gronnd of Oslo and westwards along 
the fjord .  The thickness of the marine sediments i s  about 1100 m of which 
the Cambrian amounts to 50-60 m, the Ordovician to 400 m, and the 
Silurian to 670 m. This does not inclucle the non-marine "Downtonian Sand

stone", ( Ringerike Sands-tone) of which a thickness of ahout 500 m is pre
served in Kolsås ( 1 000 m in Ringerike) . 

The Cmnbrian strata begin with a basal conglomerate of  Middle Cam
brian age rest ing uncomformably on the strongly denuded , peneplaned Pre

Cambrian ( Fig.  2) . Then foiiows about 50-60 m of alum shale containing up 
to 1 6- 1 7% carbon, a good deal of pyrite ( and small amounts of uranium) .  
The fossils occur in dark lenses of limes tone ( stinkstone) . 

The Lower Ordovician has alternating zones of graptolite shale and 

limes tone beds with shelly faunas .  The Middle and U p per Ordovician are 
mostly nodular limestones and shales with limestones lenses .  Arenaceous 
beds appear in  the Llandeilo ( 4aa4, cf. p. 1 3 )  and in  the Ashgill ; the upper

most be ds ( 5 b) form a calcareous sandstone and conglomerate, the latter 
with pebbles of l imestone and sanclstone. 

The Silurian i s  mainly representecl by calcareous, often arenaceous shales 
and by partly rather pure and massive limestones .  Gha;racteristic for these  
shall01v water secliments are brachiopocls : pentamericls in the  Llanclovery 
( 6-7)  and spirifericls in  the \Venlock-Ludlow (8-9) . Other groups , as ostra
cods and graptolites, are important index foss i ls  where they occur . The 

"Downtonian Sanclstone " or Ringerike Sanclstone ( partly Lucllow) i s  a red 
to greyish continental sandstone. Non-marine fossi ls ( ostracoclerms and 
euryptericl s )  have been founcl ,  near the base, in Ringerike 30 km N\V of 
Oslo . -
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t -��� 4d.,( 
Fig. 2. Stratigraphic column showing Middle Cambrian, 

Upper Cambrian and Lower Ordovician strata ab:we 

the Pre-Cambrian basement. 
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Below is given the main divisions of the 
Cambro-Silurian sequence. It is divided in to l O 
"stages" o f  which cach is again dividcd into 

smaller units . Stagcs l-2d belong to the Cam
brian, 2e-5  to the Ordovician and 6-10 to the 
Si lurian-Downtonian . la-b=Lower  Cambrian, 
le-d= Micldlc C., 2a-d = Upper C., 2e-3a = 
Tremadoc, 3b-c = Arenig , 4aa1-2 = Llanvirn, 
4aaa-4 = Llancleilo , 4aØ-4ca = Caradoc, 4c;1-5b 

= Ashgill, 6-7 = Llandovery, 8-9b=Wenlock, 
9c-10 ( lower part) = Lucllow, 10 (upper part) 

= Downtonian. Thickness  in meters .  

Cambrian. 
l a-b 
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Ordovician. 

2c 

3aa 

3aØ 

i\" ot present at o�Io. 
Conglomerate and alum shale w .  
Paradox:ides. agnost icls a.o. (Fig. 3, 
No . 7-16), about 1 0-20 m. 
A1um shale w. Aqnostus, Olenus 
(Fig .  3. No . 17-19). 
Alum shalc w .  Parabolina, Orusia 
(Fig. 3. No. 20-22) . 
Alum shale w.  Eurycare ( Fig .  3, 
No . 23, 24). 
Alum shale w .Peltura,Spha('roph-
thalmus (Fig. 3, No. 25, 26). 
2a-cl about 40 111. 

Dictyonema Shalc w. Dict_yonema 
( Fig. 4, No . l) about 9111. 
Shale and li111estone w. S_ymphy
Sltrus, Peltura (Fig. 4, No. 2-5), 
4111. 
Ceratopyge Shalc w. Bryograptus 
( Fig. 4, No. 6), 1 1  111. 

Ceratopyge Limestone w. 
l\o. 1 1 - 1 6), 1 - 1 , 5  m .  

Crratop:,:ge, Niob(', Euloma (Fig . 4,  

Lower Diclymograptus Shale w .  Tctra,r;raptus. Phyllograptus, 
Did_ymograptus ( extensi formecl) (Fig. 5, No.  2-5), about 9111. 
Orthoceras Limestone. 
.Megalaspis Limestone w .  M egalaspis ( Fig. 5 ,  No . 8-9), 1 - 1 , 5  m. 
Asaphus Shale ( = Expansus Shale) w. Asaphus, M egalaspis 
( Fig. 5, No. 6-9), Illacnus ( Fig. 5, No. 1 2, 1 3) ,  3-5 111. 
Encloceras Limestone ( = Orthoceras Limestone s .  str . )  w. 
C:;c/('1ldoccras ( Fig. 5 ,  No. 14 ,  1 5), 4 111. 
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4a�:n-2 Upper Didymograptus Shale w. Didymograptus ( tuningforked) , 
Glyptograptus, Climacograptus (Fig. 5, No. 16-20), 32 m. 

4aa3-4 Ogygiocaris Shale, shale with lenses and arenaceous beds w.  
Ogygiocaris, Trinucleus (Fig. 5, No. 23, 24), about 25 m. 

4af3 Ampyx Limestone w. Ampyx forms, Reedolithus (Fig. 6, No. 2, 
3), 45-50 111. 

4ba-f3 Lower Chasmops Shale and Limestone w. Chasmops coni
cophthalma (Fig. 6, No. 11), about 25 m. 

4by-å Upper Chasmops Shale and Limestone w. Chasmops extensa 
(Fig. 6, No. 17), about 30-40 m. 

4ca Tretaspis Shale. Black shale w. Tretaspis seticornis, about 7 m. 
4cf3-y-4da-y Tretaspis-Isotelus beds .  Shales with arenaceous limestones beds 

and fine-noduled Emestone ( 4cf3) w. Tretaspis latilimba (Fig. 7, 
No. 3, 4), 90-100 m. 

Sa Gastropod Limestone. Arenaceous limestone and shale w. 
Tretaspis latilintba, "Syringophyllum organum" (Fig. 7, No. 3, 
4, 11), about 30 111. 

5b Calcareous Sandstone w. conglo111erate. H olorhynchus gigantcus, 
Dalt1zanitina (Fig. 8, No. l, 2) , variable thickness. 

Sihwian with Downtonian. 

6a Shale w. Climacograptus scalaris normalis, 60 m. 
6b ShaJ,e w. Atrypa reticularis, Sowerbyella, Bilobites biloba 

(Fig. 8, No. 5-8), 50 m. 
6c Shale w.li111estones beds w. Striclandia lens (Fig. 8, No. 10, 11 ) , 

7a, b 

7c 

Sa, b 

Se 

Sd 

9a 

9b,c 
9d 

9e-g 

lO 

35 m. 
Penta111erus Limestone w. Pentamerus laevis (Fig. 8, No. 13, 
14), 75 m. 
Red shale and nodular limesetone w. crinoid stems (Fig. 8, 
No. 18), 50 m. 
Monograptus Shale w. M onograptus priodon, M. vomermus 
crenulatus (Fig. 9, No. 13, 14), 80 m. 
Limestones and shaye w. Eospirifer plicatellus, Rh)mchotreta 
cuneata (Fig. 9, No. l, 2, 5, 6), 7 m. 
MalmØy Limestone w. Wilsonella, Encrinurus (Fig. 9, No. 15, 
16), 10-15 111. 
Nodular limestone w. Cmnarotoechia nucula (Fig. 9, No. 27, 28), 
1 0  111. 

Limestone w. Lepcrdit-ia phaseolus, 50--60 111. 
Nodular limestone w. Delthyris elevata (Fig. 9, No. 17, 18), 
25-30 m. 
Limestone w. Chonetes (Fig. 9, No. 25), Favosites, Amplexo
pora. 100 m. 
Red sandstone, "Downtonian Sandstone". Lower part apparent ly 
Ludlowian. Thickness at !east 500 m. At R ingerike fossils in 
the lower part: Dictyocaris, eurypterids and ostracoderms (Fig. 
10, No. l, 3-6). 

Some Qf the fQssils shQwn in Fig. 3-10 do nQt occur in the Os!Q district .  

The Lower Cambrian species shown in Fig. 3, No.l-6, are found in the Mjøsa 
district and those from the "Downtonian Sandstone", Fig. 10, have been col

lccted at Ringerike and Jeløy near Moss. The fossils on Fig. 3-10 have bcen 

arranged by L.Støm1er for "NorgesGeologi" published by O.Holtedahll953. 
Literature: l, 3, 5, 24. 29. 30, 33, 36, 38. 



1-1- OLAF HOLTEDAHL A N D  J O HANNES A .  DONS M.-N. Kl. 

l 

\-1' 

13 

Fig. 3. Cambrian fossils (la-2d). 
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Fig. 4. Tremadocian fossils (2e-3a). 



16 OLAF HOLTEDAHL AND JOHANNES A. DONS 

X 4 

10 11 

--1 l � 
t-.� " 

l 

21 

13 

23 

24 

M .-N. Kl. 

14 

25 
Fig. 5. Lower Ordovician and lowermost Middle Ordovician fossils (3b-4aa). 
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Fig. 6. Midd le Ordovician fossils ( 4a/1-4b). 
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Fig. 7. Upper Ordovician fossils (4c-5a). 
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Fig. 8. Uppermost Ordovician and Lower Silurian fossils (Sb-7) . 
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Fig. 9. Upper Silurian fossils (8-9). 
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Fig. 10. Downtonian fossils (10). 
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Fig. 3. Cambrian foss i l s  (la-2d). 

l. /}iscillclla lmlstadi, X 8 (laaz).- 2. Obo/el/a roln11data, X 2 (!ba).- 3. Volborthclla 

tennis, X 4 (lajJ-Jha). -· 4. Tore/lei/a lae�·iqata, ca. X 2.5 (lb). - 5. I-iohuia kjemlfi, 

X l (lb).- 6. Strcllucfla linnarssoni, X 1.4 (lbjJ).- 7-8. Paradoxidcs paradoxissimus 

( = P. tessini), X l (lcjJ-/5). - 9. Pcronopsis falla.r, X 2 (lcjJ-lda). - JO. Acrothele 

coriacea, X 5 (Jc{J-lcl).- 11-12. Parasolcnopleura linnarsoni, X '1/2, X 3 (lcjJ).- 13-14. 

Parado:ridcs forc!J!wuuucr·i. X 1/:. (Jd).- 15. I-i}•olithcs tcnuistriatus, X 2/r. (lcjJ-ld).-

16. Lcjop_\'f/C lan•iqala, X 2 (lc/5-ld). - 17. Aguoshts pisiformis, X 2 (2aa). - 18-19. 

0/ctms truncatus, X'1/2, X2 (2aj3).- 20-21. Pa.•·abolina spimtiosa, X''/• (2b)- 22. Orus:·a 

lcuticularis, X 2 (2h). - 23-24. Eurycat·e fatum, X 4/5, X 2 (2c). - 25-26. Peltura 

scarabacoidcs, X "1•, ca.  X 2 (2cl). - 27. CtcnOP3'!JI' spectabilis, X 413 (2d). - 28-29. 

I'c/tnra costata, X ''!<. X 3/2 (2d). 

Fig. 4. Tremadocian foss i l s  (2c-3a). 

l. Dici_\'OIICIIW f!ai!CIIifoniiC flabellifonuc, X "/• (2e).- 2-3. Peltura 1/or·;•cqica, X l (3aa). 

-4-5. Symphysums incipieus. X 3/• (3aa). - 6. BryoqraPittS ltjcmlfi, X 2 (2e). 

7-8. Archarurthis ch.ristiauiac, X 2 (3a). - 9. Liugulella lcpis('! ) , X 3 (3a). 

JO. Acrotrcta sccbach·i, ca. X 10 (3a). - 11-12. Euloma ornatum, X 4/a (3aj3-y). 

13-14. Ccra!of'Yfl<' forficula, X "/2, X 3/• (3a{3-y). - 15-16. Niobc insiqnis, 

X "15 (3aj3-y). 

Fig. 5. Lowc1· Ordovici<tn <tnd lowennost Midd1e Ordovician fossil s  (3b-4aa). 

l. Dichoyrttj>fus octo/n·achialtts, ca. X 1/2 (3bj3-y). - 2. Tetmgraptus serra, ca .  X l 

(3b{i-i5). - 3-4. Phylloyrap!tts anyustifolius, ca. X 1/2 (3by-!l). -· 5. Didymograptus 

<'acillaus, ca. X 1h (3b).- 6-7. Asaphus c.rj•ansus, X 3/s, X '/• (3cj3).- R-9. Afegalaspis 

limbata, X y, (3ca-(J).-10-11. Lycop!toria nncella, X 2 (3cj3-y).- 12-13. lllacnus sarsi, 

X 1h (3c). - 14. Cyclcfldoccras z•aginalum, ca. X 1/3 (3c{3-y).- 15. Cyclendoccras sp., 

ca. X 1/:1 (3cj3-y). - 16. Didymo.qmptus geminus, ca. X l (-ha). - 17, 20. Diplograptus 

(CiyplofJraptus) tcrctiusculus, X 3, X l (4aa).- 18--19. Climacograptus scharcnbergi, 

X 3. X l ( 4aa). - 21. Psendomegalaspis patagiata, ca. X 1/e ( 4aa). - 22. Clathrospim 

h)•j>cr/){}rca, X 2 (4aa). -- 23. Trinuclcus fm•eolatus, X 4 (4aa). - 24. Ogygioccwis 

di/a/ala sarsi. X 2/3 (4aa). - 25. Lituitcs lituus, X 1/4 (4ao:). 

Fig. 6. �fiddle Ordovician foss i l s  (4aj3-4b). 

l. .·lsap!ttts sp .. ca. X 1-'2 (4aj3). -- 2. Rccdolitlms carina/us, X 21/z (4a(J).- .3. Lonc!to

dotiJa.,· rostmltls, X 2 (4au-fJ).- 4-5. Echinosphaerites
. 

aurantium, X 3/,, X 5 (4ap-4b) . 

- 6-7. Christiauin lenuiciucta, X a;. (4ba, Sa? 6a?).- 8. Coclospaeridium cyclacrion

p!tilwn, ca.  X l (4b).- 9. 1'/atys/rophin sp., ca. X "/• (4b-?). -- 10. Rafincsquina sp., C<t. 
X "/• (4h). -- 11. C!tasmoj>s colzicophthalma, ca. X l (4ba-(3).- 12. C!tas·mops sp., X l 

(4ba-(J).- 13. Sowerbyella awminota, X 4/s (4bo:).- 14. -�1astoj>ora roncm•a, ca.  X 1/2 
(4h-').- lS-16. Diplotrypa pctropo/itana, ca. X 10, ("a. X 2la (?-4b-?).- 17. C!tasnJof's 

c:rte11sa, x '1h (4by-o). 

Fig-. 7. 1J p per Ordovician fossil s ( 4c-5a). 

1-2. Brachyaspis sp .. ;< "/3 (4<1).- 3-4.Tretaspis latilimbt!, X 2 (4cp-5a). - 5-6. Dybow
skia sp., ca. >< ·1;3 (Sa). -7-8. Prohelio!ithes dnbins, X 2, X 4 (5a-b).- 9-10. A1acluritcs 

neritoides, ca. X 112 (Sa). - 11. "Syringophyllum ot·yaHum.", ca. X "/• (Sa). - 12. 

Halysites csc!taroidcs, ca. X 3h (5a-7). --13. Palaeoporella �!ariabilis, X 1/2 (4d-5a). -
14. Honnolotna insignis, ca.  X 1h (Sa). - 15. Discoccras antiqttissimum, X 2/:, (Sa). 
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Fig. S .  Uppermost Orclovician and Lower Si lurian foss i l s  ( Sb-7) .  

1-2. Holorh)•nchns gigan tens, X 1h (5b) . - 3-4. Meristella ? crassa, X 2/3 ( Sb) . - 5-6. 

So·werbyella sp., ca. X l (6-S ) .  - 7-S. A trypa reticularis, X 4/; (6-9 f ) .  - 9. Lep taena 

rhomboidalis ( ? ) ,  X l (6-9e) . - 10-11. Striclandia !ms, X 2/3 (6b-c) . - 12, 15-16. P en

tamerus borealis, ca. X 1/2, X 2/3 (7a ) .  - 13-14. P en tamcrus lae�·is, X l (7b) .  - 17. 

L cperditia abbreviata, X 2/3 (7b) . - l S. Crinoid stems, X 2/:1 (7b-c, Se, 9cl ) .  - 19-20 . 
Favosites sp. ,  ca .  X l ( ? -6-9) .  

Fig. 9.  Upper Si lurian foss i l s  (S-9) . 

1-2. Eospirifer p/icatellus, X l (7c-S) . - 3-4.  Cyrtia exporrccta, X l (7c-Sa) . - S-6. 

Rhyncho treta wneata, X l (7c-9f) . - 7-9.Semaiophyllum sp. ( = Cyatophyllwn arfiw la

tum ) ,  X 2/3, X 1/6 (Se-cl) . - 10. Halysites catenularius, X 3/5 (6c, 7, Se-d, 9d) . - 11-12. 

Phacops stokesi ( {} ,  X 213 (7c-Sb) . - 13. lV!onograptus priodon, X 2 (7c-Sb) .  - 14. 

iVIonogmptus vomcrinus cren ula tus, X 2 (7c-Sb) . - 15-16. EHcrinurus punctatus, ca. X l, 

X 2/a (6-S, 9c-d) .  - 1 7- l S .  Delthyris [ = Spirifer] elczmtns, X 3/4 (9c-g) . - 19-21 .  

Syrinqopora b ifurcata, X 2/:1, X '1/4 ( 7b, Se-cl, 9a-c-cl ) .  -- B eyrichia sp . ,  ca .  X 4 (6b-7c, 

Rb-9c, e-g) . - 23. Ll'pcrditia norvcg ica, X 2 (9  g). - 24. Coenitcs rcpens, X l (7b, 9c-d) . 

- 25. Chonctes sp. ,  X "h (Sb-c, 9a, e ) . - 26. Tentaculitcs ornahts, X 3/2 (Sd, 9a, c-e) . -

27-2S. Camaro tocchia nuwla, X "/2 (9) . - 29-30. Wilson ella wilsoni, X :l/2 (Sd, 9d-f) . -
31-32. A rmcnoceras kiæri, ca. X 1/4 (Sd, 9a, c-d).  

Fig. 10. D owntonian foss i ls  (10). 

l. Dictyocaris slimoni ,  X 6. Surface ornamentation - 2. Il em icyclaspis kiæri, ca. X 2/3. 

-3. ll ughmilleria nonJcgica X 2/3. - 4. Pterolepis nitidus ,  X l . - 5. A ceraspis robustus, 

ca. X 2/;,. - 6. lvhropterus kiæri, ca. X 1/7. 

Caledonian Folding. 

Bv 
L E I F  STORMER 

The Cambro- Si lurian ( including the Ringerike Sands tone) has been 
�ubj ected to fairly intensive falding. The type of falding is different in com
pctent and incompetent becls ,  and i s  dependent on the thickness of the unit s .  
The  Cambrian alum shale at the  base  o f  the  stratigraphic column shows 
minute folding with numemus slickensicles .  The l imestone beds of moderate 
thickness ( 1- 10 m) form iolcls of smal l  amplitude often breaking intD thrust 
faults (Orthoceras Limes tone at Huk, Bygdøy, Fig. 26) . l\!Iinor tectonic 
breccias have been formed in strongly folded competent bed� (the Orthoceras 
Limestone and the Calcareous Sands tone). The sbales with limestone lenses 
are well folded, with a certain amount of thrusting aJ.ong the heclcling planes ; 
the falding i s  generally controlled by massive rocks ( Limes tone or Sandstones )  
ahove or  below.  Thick competent beds, such a s  the Ringerike Sandstone form 
gentle folds,  as for instance the broad syncl ine below the Kols�ts mountain 
and W of i t .  

The trend of the folds · i s  vVSW-ENE, a cl i rection well expressed in the 
shape of the islands and souncls S and \V of the c i ty of Oslo .  
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Fig. 1 1 .  Thn1sts in fold ed shale ( with l ime

stone nodules) . 4c(3 Bygdøy. 

After L.  Stønner. 

The Pre-Cambrian substratum below the well-cleveloped sub-Cambrian 
peneplane has not taken part i n  the folcling which thus appears as a surface 
folcling, a "plissement de couverture", comparable more or less to that of the 
Jura M0t111t a i n s .  

s . K� N 
. .  · · ·  

. ·· · . . .  · · · · · " '  
· · · · ..•. 

· · · · · . . . .  

+a \ sa. ;l, 
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Fig. 12 .  Section along the coast north of Slemmestad (cf .  Fig. 25) . 

After W. C. BrØgger. 

The folding belongs to the Caleclonian orogeny. Since Ringerike Sancl
stone i s  involved, the folcling cannot be older than Lower Devon·ian. On the 
other hand the sub-Permian pei1eplane cutting the Caledonian folds, forms an 

upper limit in time. A Lower Devonian age seems most probable f rom 
correla-tion with the Caledonian movements of central Norway. 

Literature : l, 3,  1 1 ,  38, 

Permian Sedimentary Rocks. 
BY 

OLAF  HoLTEDAHL 

The Caledonian folds have been cut by a very even plane of denuclation 
upon which a younger sedimentary series was laid down. Thanks to a find 
'Jf fossi ls in 1931  this series can be dated as Lower Permian and the denuda
tion surface below i t  we therefore call the sub-Permian peneplane.  

The thickness and stratigraphy of the seclimentary series under considera

tion varies considerably w-ithin the map area, the most complete sequence 
being found to the south-west, in  Asker. Typical of all known sections i s  a 
quartz conglomerate which rests on shaly beds.  The latter are inter alia 

well exposed in the southern part of Kolsås and in a road-cut 1 .3 km west 
'Jf Slependen railway station .  The colour of the shale i s  vivid reel and the 
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Fig. 13 .  Fossils from the Lower Permian strata at Semsvik in Asker. 

l.  Lebachia ( Walch·ia) pinifarmis, X 1/z. - 2. Walchia (Ernestiodendron ?) arnhardtii, 

1 /2. - 3.  Callipteris ( ?) sp., 1/t. - 4. Cordaites ( fragments of leaves) , 3/s. - 5.  Ca lmnites 
undulatus, 1/a. - 6. Palæanodonta sp., 4/s. - 7. Coprolite of fish, 1 f t .  - 8. Pleuracanthus, 

tooth, 1/t. - 9. Jv[ egalichthys, sea le, 5/4. From O.  Holtedahl "Norges geologi" .  

thickness at  !east 10 m. The congJ.omerate, which sometimes shows an inter
ca],ation of ar·enaceous layers, has in the western part of the map area a 
thickness of about 8 m. It is predominantly made up of well rounded quart

zite or pegmatite-quartz pebbles, up to apple-s ize .  These must have becn 
transported from outside the Oslo region, probably by rivers. \1\Thile in 
Kolsås the oldest lava bed ( Bl ) J ies directly ahove the congl·omerate, there 
occurs in the extreme south-west, at Semsvik, west o f  the Semsvann Lake, 
a sedimentary sequence, 15-20 m thick, between the conglomerate and the 
basalt .  In the lower part this series consists of sof.t, in some layers fossili
ferous shale, mainly greenish-gray in  colour while h igher up c01nes sandsto�1e 
which in its upper part contains tuff-like material. On top, j ust below the 

lava, come conglomeratic beds, a "lava-conglomera:te" made up of pebbles 
or somewhat larger stones, largely of a type of porphyritic basalt ( labradorite 
porphyrite) which forms part o f  the oldest basalt sequence in more southerly 
parts of  the Oslo Region ( e . g .  at Holmestrand) .  
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The fossi ls in  the shale are predominantly plants, the majmity being 
Calamites, Walchia and Cordaites types .  ( Høeg 1935 . )  Furthermore fish 
remains ( Heintz 1934) and specimens of  a lamellibranch, Palæanodonta (D ix 
and Trueman 193 5 )  have been found . \Ve are dealing with continental 
deposits  of, according to Høeg, probably Middle Lower Permian age . In 
a ' ti l i  mo re vvestern locality red sandstone layers with llfl ale hia pin ifonnis 

occur above a zone of lava conglomerate,  and from a section near Bi llingstad 
Brøgger has ( 1933b) mentioned the presence of a thin bed of basic lava 

a s  an intercala.tion in the quartz conglomerate. Evidently the volcanism of  
the  Oslo Region had started a t  the  t ime vvhen the  plant-bearing deposits 
were laid down . 

Relatively thin layers o f  sandstone and lava-conglomerate are known 
also as intercalations in the lava-series of  the map area. We can refer to 
excursion 8 and to Sæther's descript ion ,,of  the Nittedal 

.
la vas and B:3 rocks 

of the Bærum cauldron ( Oslo Series 1945 and 1946) . In the Alnsjø district 
( excursion 1 4, cf . also the colourecl rna p)  the re occurs, a bo ve la vas ( and  
agglomerate;; ) o f  either Ih or I h : l .  a thiek sedimentary series of argi l l i te  
and arkose,  the material of which must have been largely clerived from. 
volcanic rocks ; 2. ( the youngest stratigraphic zone of the district) a con
glomerate mainly made up of lava materi a l . 

Literature : 12, 21, 23, 27, 41, 4 5 .  

Permian Igneous Rocks. 

CHH ISTOI'FE R 0 F T E D A H L  

The Oslo region contains a great multitude o f  igneous rock types ,  often 
with a compl icatecl h istory . In this intmduction the geological history of the 
rock types of major importance is presented, and a brief petrographical 
description given . 

For convenience the rocks are grouped into Lavas, Pl'utonic rocks and 
Dyke rocks .  

T h e  L a v  a s . 

The igneous actrvrty started with the pouring out of a basalt flow, B1 , 
on to a very f lat rock floor o f  Permian sedimentary rocks ( sec p. 24) res  ting 
on a peneplane of foldecl Cambro-S ilurian sediments. The basalt flow has 
a thickness  of 1 0-30 meters . Duning a short period of eros ion a bed of 
basalt ic  detritus and quartz sand formecl in  many places .  

Suddenly the effusive activity changed its character, and huge masses 
of Javas of monzonitic composit ion were extrud ed . The phenocrysts have a 
characterist ic s ize ,  shape and clensity of packing in each lava type. Thus more 
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Fig. 14 .  Types o f  rhomb-porphyry, RPt-RP"'·  X 112 . From Krokskogen (cf. Fig. 32 )  

a n d  t h e  Fl ærurn Caulclron ( Fig. 3 5 ,  36) . After C .  Ofteclah l .  
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than a dozen dif ferent flows o f  trachyandesite ( latite) have been distinguished 

and mapped.  Due to the more o r  less rhomb-shaped cross-section of the 

phenocrysts in a number o f  the flows the name rhomb porphyry was applied 

to them. ( This name was originally given to a dyke rock with such crystals, 

by Leopold von Buch in  1810) . The flows are called rhomb-porphyry Javas 

Nos .  l ,  2, 3, etc. with map abbreviations RP1, RPz, RP3 etc. After the 

formation of RP9 the activity suddenly switched to basalt with formation 

of the second basalt, B z .  Then more rhomb porphyries foMowed and above 

R P12 a huge unit o f  basalts of various types,  B3,  accumulated.  Lavas of  more 

intermediate  composition followed B3 and on the map four such higher 
flows are distinguished . The effusive activity continued for even longer and 

a number monzonitic Javas of the rhomb-porhpyry type are found north 

of the map area. 

The various lava flows differ in thickness.  Thus the bottom basalt, Bt, is  

locally only about 1 0  meters thick and the same is  the case with some of the 

rhomb porphyry flows such as RP3 and RP1 2 .  Most of  the RP- flows, how

ever, are much thicker. 30 to 100 meters are frequent. The thickest is  RPt 

which i s  more than 1 00 meters,  perhaps as much as 200 meters .  The areal 

extension i s  considerable ; thus RPt originally probably covered a major 

part of the Oslo Region, at !east 10 000 km2. 

Each of these lava flows i s  very uniform and seems mostly to have 

been formed during a single extrusion. Formation of single flows more than 

1 00 meters in thickness is known for basalts but has hardly been described 

for trachyandesites .  
The  mode of extru sion for a l l  the  rhomb-porphyry Javas is supposed to 

be fissure eruption ( Ofteclahl, 1 952) . 

Chemical and Mineralogical Composition .  A seri·es of chemical analyses 

o f  all the lava types was published by B røgger ( 1933) . The mineralogical 

composition of the basalt types of B3 in the Bærum Cauldron has been 

described by Sæther ( Oslo-series 1 945 ) . The se basalt varieties occur also 

within the other basalt f lows and thus the descriptions by Sæther cover 
Bt, B2 and B3. From their macroscopical appearance the basalts may be 

divided in to four types : 

l. Augite basalt carrying short prismatic crystals of titaniferous augite 

in a ground-mass of plagioclase laths and small augite grains.  

2.  Non-porphyritic basalt composed only of plagioclase and augite. 
3 .  Plagiodase basalt carrying phenocrysts of plagioclase in  the form of 

thick tablets up to two centimeters across i n  the ordinary groundmass 

4. Porphyritic basalt with both augite and plagioclase phenocrysts. The 

The plagioclase has a composition very dose to 50 An. The less basic 

types  have usually a low per cent of orthoclase.  Thus these basalts are 

not truly what shoulcl be called basal<t s but trachybasalts .  
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The rhomb porphyries have been briefly described by Oftedahl ( Oslo 

series 1946) . Their  composition i s  essentially · monzonitic, and the variations 

are so small and incidental that there is no systematic difference from one type 

to another in the series.  They carry phenocrysts of plagioclase with a com

position mostly around 30 An but varying from 20-40 An. The phenocrysts 

have a mor e  or less pronounced rhombic section depending on the devel-

opment of the c ry stal faces ( 1 10) and (ZO l )  in  relation to the ordinary 

faces (00 1 ) ,  (010) and ( l0 1 ) . The phenocrysts are oft.en somewhat resorbed 

and have a margin of alkali feldspar.  The groundmass feldspar is  essentially 

an altere d  alkal i feldspar, the composition of which is dose to the so-called 

eutectic composition . The chief dark si licate is  an ordinary augite, often 

altered to aggr·egates Df chlmite.  M ineralogically many of the rhomb por

phyries are peculiar in  carrying nearly half of the feldspar as plagioclase 111 

the phenocrysts and the other half as alkali feldspar in the groundmass .  

P l u t o  n i c R o  c k s .  

In the  central northern part Df  the  map area  plutonic rocks dominate .  

Egil Sæther has here carried out  detailed work for the present map ; un
fortunately the descriphon of these rocks has not yet appeared, only a short 

summary ( Sæther N .  G. T., 1945 ) ,  where Sæther presents the main facts 

about the relative age relations as determined by contact relationships . The 
oldest rock-complex i s  that of the Oslo-essexite occurring in the vDlcanic 

neck of Ullernåsen-Husebyåsen as described in detail by Dons ( Oslo series,  

1 952) ( sec excursion No . 57) . This neck can be regardecl as a feeding channel 

for one of the basalt-lavas, most l ikely D3.  
The next group is  representecl by the coarse-grainecl monwnitic rocks .  

T n  the map legencl they are called kj elsåsite and larvikite.  The large massif 

o f  these rocks shown on the map was originally called kj elsåsite by Brøgger .  

This  rock type i s  only slightly more bas ic  and has  more  rectangular texture 
to the feldspar crystals as c·ompared with the more ordinary larvikite in which 

the large feldspar crystals have a more rhombic Dr boatshaped cmss-section .  

There seems to be little reason to have a special name for this  rock and it  

might as well be callecl larvikite.  The sØrkedalite i s  a dioritic rock with 

andes·ine and o li vi ne as the chief minerals.  I t  is extremely coarse-grained 

with porphyritic and hybrid structures.  
The third group comprises many rock types ranging in composition 

from mDnzonites to quartz-syenites. The texture varies from CDarsely cry

stalline to felsitic .  A somevvhat fine-grained monzonitic rock with rectangular 

f.eldspar crystals was caUed akerite by B rØgger ( 1 890) . This name i s  now 

used for f ine-grained rocks as vvell as f.or rather coarse-graJined. Close to the 

northwestern corner of the map such rocks occupy a large area.  The fine

grained rocks grade into felsites, which often carry numerous fragments of 

oldermainly Java r·ocks .  As fragments in these ( igneous) breccias also occur 
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Fig. 1 5 . Generalized block diagrams (by O. Holtedahl) i l lustrating made of occurrence 

of igneous rocks of the Oslo district, to the right connected with cauldron subsidencc 

(Grunnfj ell = Pre-Cambrian) . 

coarse-grainecl larvikites, and Sæther concludes that the whole complex of 
finer gra in ecl intrusive rocks is younger than the larvikites .  On the other 
hand they seem to be older than the syenit ic plutonic rocks because they 
never contain f ragments of such rocks . l 

The syenit ic  group of plutonic rocks consists of a number of types .  
The older types carry ordinary dark si l icates such as amphibole and biotite .  
Thei r main feldspar i s  alkali fel clspar characterized by eutectic composit ion 
( OrGo Ab4o) . J t  i s  u sually a m icroperthite , occasionally grading in to a 

cryptoperth i te .  On e type carries both alkali feldspar and plagioclase ( orcli
nary sy en i te) . Other types car ry only alkali felclspar and shoulcl be term ed 
alkal i syenite .  The youngest type carries socla-bearing dark si l i cates, mostly 
ægirite .  These rock types have e i ther sharp or graclational wntacts - the 

latter is shown by the open stippling on the map. There is al so a gradation 
in  to the ægirite-granite (eker,i te) . 

All the syenit ic  rocks were callecl nordrnarkites by BrySgger in  1 890. 
In modem nomenclature this usage of the term nordmarkite is  a "sack" 

name. The designations used above are not completely in  accordance with the 
clefini tions of Sæther ( N .  G. T. 1 945 ) ,  Barth ( Oslo series, 1 945 )  and 
Ofteclahl ( Os lo series, 1 948) . 

The youngest plutonic rock b-ody i s  that of the Drammen granite .  

Chemical a n d  A1 ineralogical C omposition .  The chemical composit ion 
of more than a hundrecl plutonic rock species is  tabulated by BrØgger ( 1933a) . 
In all, 64 of these have be en mineralogically described by Barth ( Oslo series ,  
1 945 ) vv ith tabulated mocles .  About a dozen of these are from localit ies 
within the map area. 

Recently Dons has presented a thorough description of the rocks of the 

Ul lernåsen-Husebyåsen volcanic  neck, the mineralogical composit ion of which 

i s  h ighly variable .  Variet,ies of syenodioritic rocks predominate, followed by 

the monzonit ic akerites and akerite porphyry. 

1 The entirc group i s  now considered by O ftedahl to rcpresent supracrustal rocks .  

The akcr i te  porphyry and the syenite porphyries are considered to represent tuffs , per

haps to some exlent Javas. The felsite porphyries , transitional into brcccias, are con

sidered as ignimbrites .  --- welded tuffs grading into agglomerates.  Cf. a forthcoming 

paper in  the Oslo ser ies .  ( Acldecl in proo f,  Feb. 1957 . )  
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Fig. 16. Folcled O rclovician strata o f  shale and impure l imestone (4a(J ) ,  to  the l eft cut 

by a Permian dykc .  Uranienborgveien, Os lo .  After O. Holtedah l .  

The kj clsåsite occurring in  the mass i f  NE of Kj elsås i s  a syenoclioritic 
rock with l O per cent augite as an important dark mineral . The larvikite is 
more typically monzonitic, with the same content of dark mineral s . Around 
Kj e l sås  extraorcl inary rock types occur .  Thus sørkeclal i te  is  an olivine dior ite 
with a s  much as 23 per cent ol ivine occurring as drop-like grains i n  large 
tablcts of anclcsinc, apotroctolite ( Barth, Oslo ser ies ,  1945) i s  the corre
sponcl i ng ol ivine-bcaring monzonite .  This latter rock is not dist inguished 
from sørkedali te  on the map. 

The rocks of the next group have been partly described by Ofteclahl 
( Oslo series, 1 946) . The y range in  composition from monzonit ic  to quartz 
syenite .  The monzon i t ic  rocks, with a mineral content s imi lar to the larvikite,  
are representecl by akerite and akerite porphyry. Some of  the rocks in  the 
Bærum cauldron grade into ordinary syenite .  The felsitic r·ocks are syenit ic 
to quartz syenit ic  and some of them are characterizecl by an nnusually high 
amount of alkal is ,  eg. K20 : 6,80 ';le ,  Ka20 : 2,68 <fe .  

The syenitic rocks, the "nonlmarkites" contain from 85 to 90 /c feld
spar, a cryptoperthite ,  or  more often, a stripy microperth i te .  Tablets of 
plagioclase are present i n  one variety. The quartz content is usually below 
5 o/c . The dark s i l icates, 5-10 o/o, are hornblende + biotite ,  or arfveclsonite 
+ ægirite ,  though transitions exist .  

The ekerite i s  a granite  \vith up to 10  o/o ægirite and/or arfvedsonite .  
The Drammen granite contains some oligoclase besides the microperthite 
tablets .  A few per cent biot ite is  the usual dark sil icate. 
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T h e D y k e R o c k s. 

Igneous dykes occur especially in the Cambro-Silurian sediments adja

cent to the plutonic bodies, with a heavy concentration in certain areas 

around volcanic necks . 

A considerable amount of work has been conducted on the petrography 

and g.eological problems of the dyke rocks .  A number of papers by BrØgger 

are solely devoted to them. BrØgger distinguished a great number of new 

types,  many of which were first described by him. In the ·recent years 

extensive mapping has been done around the Ullernåsen-Husebyåsen volcanic 

neck by Dons and immediately west of this area by Sæther (Oslo series, 1947) . 
The sil ls are generally older, and the fissure dykes the younger rocks. The 

age succession is the following : mænaite, bostonite, lindøite (all most! y as 

sills) ,  then rhomb-porphyry and akerite-porphyry, syenitic dykes, quartz

aplitc and sphaerulite- fels ite, kullaite and winclsorite. Diabases and 11elated 

rocks cover a wide range of time, the majority being very young. 

The chemical and mineralogical c01nposition of a great number of dyke 
rocks hav.e been pub1ished by BrØgger. Modem nomendature and descrip

tions are given by Sæther and Dons . 

Literature : l ,  3, 5, 6, 8, 9, 32, 37, 38, 39-52. 

Contact Metamorphi sm. 

I V A R  OFTE D A L 

The hornfelses surrounding the large intru sive h.oclies of the Oslo 

Region are recrystallisation products o f  Cambro-Silurian sedimentary rocks 

and - less frequently - Permian lavas. They are largely products of 

" isochemical" and static metamorphism. As a result o f  his comprehensive 

stu dies some 45 years ago, V. M. Goldschmidt ( 1 9 1 1 )  arrived at the con

clusion that the mineral association of a given hornfels is  completely cleter

mined by the composition of the origqnal material. Considering a series 

ranging from pure argi llaceous to highly calcareous rocks ( clay-marl sedi

ments) , the resu1ting homfelses will exhibit a corresponding range of definite 

and predictable mineral compositions. On this basis Goldschmidt defined his 

10  hornfe1s classes .  Class l comprises the hornfelses resu.lting from pure 

argillaccous shales ; i t  i s  characterized by high! y aluminous s il icates ( anda

lusite, cordier.ite) . S imilarly the highest c! as ses are characterized by lime 

silicates (grossularite, diopside, wollastonite, &c. ) . All the hornfels classes 

represent mineral associations stable within a definite temperature-pressure 

interval characteristic 0f the "inner contact zone". In the mineral facies 

classificati0n developed 1ater by Eskola this interval corresponds to the 

pyroxene l10rnfels facies .  
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Goldschmidt estimated the temperature of the inner contact zone at 
perhaps above 1 000° C, but added that this was mere conj ecture . He also 
found in some hornfelses ( from SØlvsberget in Hadeland) orthoclases re
sembling sanicline in  their optical propert ies ,  but at that t ime no definite 
condus,ions could be  dra wn from this fact. 

Quite recently T. H. McCulloh ( Oslo series ,  1952)  has studied horn
fel.ses, mostly from xenoliths in nordmarkite, in the Grefsen-Grorud area. 
In some of  them he discovered true sanidines as vvell as felspars i ntermediate 
between sanidine and orthoclase. Thus some of the contact rocks have 
obviously rccrystall ized in the sanidinite facies .  Uti l iz ing recent data McCulloh 
conclndes that the nordmarkite magma emplaced itself at a probable init ial 
temperature higher than 1000°C .  As this i s  much higher than the temperature 
of  principal crystaHisation the magma was obviously superheated.  A number 
of other observations indicate that Oslo magmas were superheated . Thus 
E .  Sæther ( Oslo series,  1946) found in the Nittedal area that the intruded 
magmas must have cooled considerably prior to crystallizat.ion .  

In  the Grefsen-Grorud area most hornfelses seem to belong to the 
classes 7, 6, 5, i . e .  the sediments of the area were on the average moderately 
calcareous . Some of  the dass 6 (plagioclase-diopside-hypersthene) horn
felses, mostly from xeno� iths, were shown by Goldschmidt to represent re
crystall ised basalt ( "essexite lava" ) .  The y di ff er from normal ( sediment) 
class 6 hornfelses mainly by being much rioher in  magnetite and ilmenite . 
A number ·of small copper deposits  ( chalcopyrite, bornite ) occur in this 
basalt hornfels .  

As the sediments o f  this area dicl not include thick beds o f  l imestone 
no typical "skarn" deposits occur. However, locally there are many vestiges 
of oontact metasomati.sm o r  pneumatolysis .  Thus Goldschmidt studied in 
detai l some l ime sil icate xenoliths in  the Arvoll valley and found a munber 
o f  interesting minerals due to snch processcs : axinite, scapolite, vesuvianite, 
prehnite, molybdenite, sphalerite, &c .  Actually Goldschmidt's great work 
on the con tact metammphism clcveloped from these mineralogical studies in 
the Arvoll valley. 

In the Nittedal area E .  Sæther has studied the contact metamorphism 

in Cambro-S i lur ian sediments as wel l  as in basalts . Pyroxene hornfel ses  were 

found only locally close  to the intrusive contact .  �lost of the contact meta

morphic rocks were fonnd to be in the amphiboli.te facies and the epidote

amphibolite facies (on ter contact zone) . Between these and the unmeta

morphoscd rocks there is a zone of rocks in the actinol i te-greenstone facies . 

In Bæmm there is s·ome contact metamorphism in  connection with the 

Bærum Cauldron .  M etamorphosed Javas within the cauldron and meta

morphosed secl imen tary rocks j ust outside i t  belong to the epidote-amphibolite 

facics ,  accorcl ing to E .  Sæther ( Oslo series ,  1 945 ) .  Similarly most o f  the 

Downtonian sandstone in Vestre Bærum is contact metamorphic .  It  i s  
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surpris ing that the sandstone is metamorphic ( quartzitic ) nearly everywhere 

in the wide valley between Kolsås and Tanumås,  except in  the layers just  
below the Ja va becls . \Ne obvi·ously have to assume an intrusive body not 
far below the bottom of the valley. 

In  Asker a very broad contact aureole surrounds the granite .  

Literature : 20, 41, 45, 48. 

Faults. 
Bv 

OLAF HoLTE D A H L  

Block-faulti ng is  a structura1 feature very character,i·stic o f  the map area. 

A number of faults younger than the lava-series have been described by 
Kj erulf and later on BrØgger ( 1886) made a very detailed study of the 
principal fault zones bordering the f jord .  He  clemonstrated the existence 
in some parts of the fault scarps of  t vvo zones or layers, of tectonically highly 
broken rocks ( cp .  also Gleditsch, 1 944) viz . an inner layer with a f ine-grained 
quartzite-J.ike rock, a micro-breccia ( mylonite ) , and an out er layer of younger 
age, a macro-breccia with fragments of the rock j ust mentioned and also of 
dark shale etc .  Quartz-veins are common in both types of  breccia. There 
evidently have been dislocations at t vvo wel l  separatecl periods . I t  has been 
suggested that the first lwecciation i s  of  Pre-Cambrian age, but it is  also 
possible that we are dealing with an early phase of younger dislocations .  

The vertical movements along the faults on the west s ide of Nesodden 

and the east s ide  of Bunnefjorcl must have been, at  a minimum, more 
than 500 m ( the thickness belmv sea-leve! of the Cambro-S i lu rian present 

i n  i slands near the fault-l ines plus the heigh t a .  s .  l .  o f  the Pre-Cambrian 
block to the east) . Purther south along the east s ide of the Oslo- f jord ( e . g . .  
a t  Moss)  the dislocation exceecls 2000 m .  I n  some cases there has b e  e n  an 
important horizontal component in the movement ( cp .  e . g .  the Ullern 
district, p. 56) . 

The maj ority o f  fault l ines in the Oslo fjord district, both in the area 
of  the new map and further south, are more or less straight and with clirec
t ions about N-S (the direction of the "Mittdmeer-Mj psen Zone" of H. Sti l le ,  
1925 ) . In the northern part of our map area, however, conditions are more 
i rregular, with largely other directions and also curving fault l ines ,  a feature 
that no doubt has close connection with the mechanics of plut011ic intrusions . 
A typical example of "Cauldron subsidence" tectonics i s  seen in the "Bærum 
Cauldron" with the border of the subsided mass marked by a ring dyke of 
nordmarkite porphyry. The thickness of the dyke generally i s  between 30 and 
100 m .  This dislocati:on therefore most probably belongs to the period of 
nordmarkite intrusio.n . It  has taken place after the consol,idatio.n of the 
kj elsåsite-larvikite rocks. The d:ownthrow is in the south em part at !east 
6-700 m and to the north much more .  
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Fig. 1 7. The fault zone on the west side of Nesodden Peninsula ( Pre-Cambrian) with 

l l clj ernet I s lands ( Ordovician,  notice cleviation of the ordinary SVv'-NE strike near 

fault ) .  After H .  Cloos. 

The AlnsjØ area of volcanics etc .  with its nicely curved border l ine 
(of intrusive contact) towards the norclmarkite to the south pro babl y re
prcsents a pa:rt of a subsided,  originally more or  less c ircular crust block 
the northern part of which has been replaced by plutonic masses -vvhich in 
an i rregular way cut into the Alns jØ  rocks. The nordmarkite belt to the south 
may be  regarded as a sort of pamllel to the ring dyke along the marg·in of 
the Bærum Cauldron.  Of considerable interest is  the straight N -S-running 
eastern border of  the AlnsjØ area, also with intrnsive contact, because i t  lies 
in  the continuation of the northern part of the Bryn-Grorud fault . 

Thi s fact may have some s igni f icance regarding the age question o f  
t h e  Oslo faults in general ane! point toward the conclusion that t h e  main 
faulting took place at the period of intrusion of the younger plutonic masses .  
The marked concavity of the  Bryn-Grorud fault and the N\iV-SE direction of  
a num ber of faults in the  Nittedal area, pamllel to the boundary of the 
plutonic rocks, indicate that there i s  a dose relation between faults and 
magmati c  phenomena. The dip of the rock complex of the N ittedal area and 
of the Permian rocks in Grefsenåsen ( Fig. 38) towards the l arge nordmarkitc 
body, accentuate s  th i s  relation betwecn magmatism and tectonics .  

The fact that in  the Nittedal district some of  the rhomb-porphyry Javas 
are locally missing while they are pres,ent in  near-by sections may, as 
emphasized by Sæther, indicate tl1at some faulting took place already during 
the RP extrnsion.  

Literature : l .  4 ,  J O, I l , I G, 3 2 ,  33 ,  3 4 ,  39,  4 1 .  45 ,  4 9 ,  5 1 .  



3 6  OLAF HOLTE D A H L  AND JOHANNES A .  DONS M .-N . Kl. 

Some Remarks on the Land Forms. 

Bv 
O L A F  HoLTE D A H L  

M any prominent topographical l ines are  due  to the  Permian faulting. 
The fault topography is quite especially marked when the hard Pre-Cambrian 
rocks of Nesodden , Ekeberg etc. rise abruptly above the remains of Cambro
S i lurian sediments in the ( relatively) subsided areas. 

The close connection betvveen the relief and the geologi cal structure can 
be most  strikingly clemonstrated in the map area. Each of the main group 
of rocks, v i z .  l. Pre-Cambrian, 2. Cambro-Silurian, 3. Permian lavas , 4.  Pcr
mian pluton ic  bodies ,  has i t s  own characterist ic land form. 

The P r c - C a m b r i  a n  area i s  of medium elevation ( alt itudes i n  the 
east up to a bo ut 3 50 m) and is characterized by a rather broken rel id, with 
long, narrow clepress ions in the direction of the strike of the rocks (to the 
east ahout N-S)  or along fracture l ines i n  other d i rections .  

The eas i ly erodecl ( non-metamorphic)  C a m  b r o - S  i l u r  i a n  secl i 
mentary rocks are present i n  the low land and in the fjord areas .  The SvV
NE str ike i s  very dist inctly marked in  the minor topographica:l features ( also 

in  the submarinc rel i e f  o f  the f jord ) . Cross-cutting el y k e s sometimes r ise  
as low narrow r idges above the adj acent sedimcnts ( c . g. rhomb-porphyry 
dyke in the "Frogner-Gaustad cl istr ict ,  syenite por phyry clyke on the \Yestern 
slope of Cllernåsen ) .  

The western l a v  a d istrict largely shows altitucles between 300 and 
500 m .  Commonly \Ve find a plateau-l ike surface, in places broken by deep 
ravines some of which have been eroded along important faul t  l ines. Typical 
are the escarpments of the massive lava rocks above the less resistant 
secl iments .  

The p l u t o  n i c r o  c k s make up the greater part of the high 
g-rmmd to the north oi the Oslo depression, with extensive areas lying 
bctween 400 and 600 111  . The topography is mostly character ized by rounded 
land- forms ( providing excellcnt sk i ing slopes i n  w inter t ime ) . Howcver, 
there are many quite cl eep fissures carved out along l ines of weakness .  

Quaternary Deposits. 

Bv 
O L M - HoLTE D A H L  

The map i s  principally of the  sol id rocks and the cover of loose deposib 
i s  mainly marked on ly for the land lying below the "marine l imit" ,  th1e 
highest stand of the shore-l ine after the ice  masses had disappearecl .  

This height d i ffers somewhat i n  different parts o f  the map area, for 
t wo reasons .  Firstly because the uplift of the Fennoscandian landmass was 
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Fig. 18 .  Glacial striae in the map area and somewhat west and east of it .  The maj ority 

of striae date from the time j ust befare the ice disappeared in the district and shows 

a confluence of  the ice masses towards the fj ord basin. At a somewhat older period 

the ice movement was more N-S (less influenced by the topography because of  gre;tter 

t hickness o f  the ice) . After J. Gj essing. 

greater m the central than in the peripheral part. The result o f  this, for  

the Oslo f jord-distr ict ,  i s  that the  shore-line of  any one t ime I ies  higher 

in  a northcrn than in  a southern locality. Secondly, the land was nsmg 

during th':: retreat of the ice-fronts, which means that the marine l imit does 

not cor:•esponcl to exactly the same t ime all over the district .  Taking for 

exam!Jle the Maridalen-Grefsen area, the Maridalen valley coulcl not, because 

of the existence of an ice-tongue there, be invadecl by the sea at the same 

t i;ne  as the Oslo valley . The height of the marine limit west of the southern 

part o f  the Grefsenås is at le�st 2 1 7  m wh ile  at Skar  i Maridalen it i s  only 

2 14. The highest marine limit known from the map area is 22 1 m, marked 

by shore grave! with Mytilus edulis ( Fig. 2 1 )  in Skåclalen between the 

southern parts of Holmenkollen and Vettakollen respectively. Here the 
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Fig. 19. lce-transported boulder of gabbro on t l1 e  northern part of the Ekeberg platcau 

(at  "Ekeberg' '  of Fig. 40) .  ] .  A .  Dons photo.  

Fig .  20. Till  o f  t erminal mora i ne east o f  D isen ( south of Grefsenåsen ) ,  covered 
by "late-glac ia l"  marine c lay.  Expu,ure no langer seen. O. Holtedahl photo. 

coastal area evidently became ice-free at a relatively early periocl .  For con 

s iderabl e  parts o f  the map area the marine l im i t  l ies  a t  about 2 1 0 m .  

\Ve have, i n  t h e  previously submerged area, a number of terminal 

moraincs ,  formecl bclow sea-leve] along the icc- f ront s .  The ]akes Bogstad
vannet, Sognsvannet and Maridalsvannet are dammed by one or several 

moraine r idgcs .  The material is in  part typical unassorted t i l l ,  in  part strati f ied 
drift , largely of  fluvioglacial origin .  Typical is a gravelly surface layer, often 



1 957 .  No. 3. GE OLOGICAL GUIDE TO OSLO AND DISTRICT 3 ')  

Fig. 2 1 .  Shel ls  of At y ti/us cdu/is and fragments of a barnacle i n  grave! founcl at the 

marine l imit  221 m a.  s .  l .  i n  Skådalen. B .  Mauritz photo. ( Geologisk Museum . )  

with big blocks, form ecl when the moraine was washed by the waves during 

the rise of the land .  

The  older "late-glacial" marine clays ( the Arca-clay etc . )  were  depos ited 

at  the t ime when ice-masscs existed in the more northern part of the map 
area or in neighbouring di stricts  to the north ( largely during the t ime when 

the moraines j ust ment ioned were formed ) .  After the ice  had di sappeared 

and the land had heen cons i clerably uplifted. a "po st-glacial" clay with fossi ls 

of a more temperate character  \·vas lai d  down at intermediate and low levels 

covering the "colder" clays . The land i s  st i l l  ris ing at Oslo, probably 3-4 dm 

during the last hundred years .  

A cons iderabl e part of the area lying a h  o v e  the marine l imit  I S  

coverecl by grouncl moraine .  The material of  stones and boulclers may m 

places  he of a clominantly local origin ( and with l.argely angular hlocks) ,  m 

others there i s  a very considerable quantity of far-transported boulclers, such 

as Eocamhrian quartz i te and sparagmite  and Pre-Cambrian gne iss and granite .  

In the hottom of many valleys hetter assorted material ,  formed through the 

work of running 1vater ,  i s  of importance. 

The icc-scouring ( according to Gj ess ing 1 953 )  tel ls of an older phase 

of  ice-movement ( during the last glaciation) with N-S di rection clominat ing 

whi le  at a later period the movement was more influenced by the local relief 

( Fig. 1 8 ) .  At one time there probably existed a curved ice-front, con ca ve 

towards the south, and calving into the fjord area.  

Lit cratur e : l ,  7, 1 5, 22 ,  28 .  P rintecl 1956 : J .  Gj essing and T. Fj ellang, Om løs
materiale og i sskuring i stt·øket Akenlalen- Sognsvann- Mariclal en. Vid.-Akad. Oslo. 
Mat. -Nat ttrv. Kl. 1956. 
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Selected Excursions. 

l .  Røyken. 

B v  

c �m.  c .  G L E D I T S C H  

M.-N.  Kl . 

l a .  S l e m m e s  t a d  - R o  g s t a d - B �l r s r u el v  a n n - N æ r s n e s . 

Bus ( No .  33 )  f rom Rådhusgaten to Slemmestad and southwards towarcls 

Mor berg ( cp .  coloured map) . Just south of the area of Cambrian secliments 

ane l Permian s i l l s  ( exc. 4) rather mass ive granitic or quartz diorit ic rocks 

prevai l .  In  the wacl-cuts further south along the road there are good 

exposures of lept i te  with zones of granite where the wacl curves just before 

we rcach the f ielcls of Morberg f arm (where the SSvV-striking clyke o f  Thomb 

porphyry marked on the map passes belmv the houses) . I t  should be 

emphasized that in the cl istrict now dealt with the Archaean rocks are often 

more or less mylonitized along zones of considerable width, due to faulting. 
At Morberg we take for a short distance the road to the west, and 

then follow a narrmv local roacl southwards towards the Rogstad farms . 

About half-way there is a small quarry to the left where there i s  an alterna

tion between l ight coloured foliated wcks of leptite chamcter and clarker 

rock rich in  bioti te .  N ear the ho u ses of one of the Rogstad farms we notice 

in the rock underground at the road granit ic or pegmati t ic  rocks with 

inclus ions of lept ite .  Somewhat further south thcre are, on  the left  s ide o f  

t h e  roacl, brccciat ion phenomena with innumerable quartz-veins ( with quartz 

crystal s )  indicating a breaking up of the rock-mass through faulting. 

South o f  the Rogstad farms there is no road ( only paths which of ten 
are on ly sl ightly marked) , yet we can still easily find our w:ay southwards 

towarcls Aukesåsen (marked 2 1 1  in the map)  following the high ground 

j ust west of the s lope towards the Bårclsrudvann-valley. As before we have 

lepti te ( with bancls of amphiboli:t e )  alternating with granit ic zones .  However, 

southwards the relative quanti ty of granite increases and in  the summit-area 

a compact coarse-grained granite dominrates, with leptite in relatively small 

masses of i rregular form. Just north of the summit and dose to the eastern 

acclivity ther<e are basic inclusions in the granite .  They have diffuse  borclers 

and :the rock mass may here have a "nebu1itic" character .  South of the sum

mit the _ mas�S ive grani te  i s  even more the clominating rock type .  It shoulcl 

be emphasizecl, however, that there also occur granit ic rocks with a sl ight 

fol iation. 

From the summit, or better, from the grouncl just north of it ,  we can 

find our way down the slope to the valley j ust north of Bårsrudvann . The 
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rock-mass shows a marked jointing in  a NvV -SE direction, and small ridges 
and clefts in this direction· are therefore characteristic of the topography, a 

feature that must be taken i nto consideration during the descent. \Ve pas� 
the fault line and proceed along a lo ca! road (private) towarcl s the inner 
part of the Nærsnes-Bay, in the area of Cambrian alum-shales, with sh:eets 
of rhomb-po-rphyry and mænaite. Raving reached the main road near the 

shorc we follow i t  for some distance to the right. In  various places thcre occur 
in the generally forested slopes , j ust south of  the road, patches of  the Cambrian 
basal conglomerate, resting on the peneplaned Pre-Cambrian granitic rocks. 
At the place where a road to the Nærsnes pier branches off and the main 
road turns E and SE the conglomerate can be seen in the roacl-cut on the 
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right . There is no sharp boundary between conglomerate and the c rystall ine 
rock beneath it ,  but a sort of grading downwards into a rather coarse massive 
rock mainly made up of feldspar.  There must have been a surface zone 
of mechanically vveathered granite when the S•ea invaded the area. 

From Nærsnes we may take a bus or boat to Oslo or walk back to 
Slemmestad. If, a fter having followed tihe main roa:d westwards for some 

distance, ( from the locality j ust mentioned ) ,  we take a small road lead!ing 
down to the shore and proceed northwards to Grundvik we may study the 
Permian fault-zone in  detai l .  Here are beautiful breccias to be seen in the 
wall to the left . I t  i s  possible from Grundvik to climb the slope to the 
west and reach the Slemmestad road at Morberg, but it  i s  best to return 
southvvarcls to the main road and follow it northwards up to the slope to 
Mor berg (and fnrther to Slemmestad ) .  The re are, especially on the left 
side, excellent exposures in leptite with granit ic veins, the rock mass, how
ever, o ften mylonit ized or brecciated. Just  south of  Morberg there are well 
marked breccia-zones (or plates ) in  the main fault-l ine direction of the 

d i s t rict ,  about N-S, as well as a breccia crossing this direct ion .  

l b. S l e m m e s t a d - H o g s t  a d - A u k e - H a  1 1  e n s k o g  railway 
station. From a point j ust north of the summit of Aukeåsen1 we follow a path 
to Auke farm. Here occur relatively dark, biotite-rich leptite-like rocks 
which locally contain kyanite .  Pmceed further westwards to Åsgård1, in the 
downfaultecl area of Cambro-Ordovician rocks. After having crossed the 
N -S-running Åros River (and the fault line) follow the main road for some 
distance towards the south, and then take a farm-road leading to Skryset, 
Here occurs granite wi:th fragments of leptite, as in Aukeåsen. We proceed 
along a small road ( about 600 m ) westnorthwestward1s to Nordlihaug (name 

not in the map) where east of the road the Pre-Cambrian has b een cut through 
and broken up by the Drammensgranite, with the formation of typical. igneous 
intrnsion breccias. Go for 72 km southwards along the main road and then 
northwards to Hallenskog ra i l  way station ( in Drammen granite) . 

Litcrature : 1 6, 1 7, 18, 1 9, 33.  

2. Røyken (just south of the map area). 

Bv 
CHR. c .  GLED !TS C H  

Hurum bus  ( No .  3 3 )  to Follestad ( Fig. 23 ) .  In small cuttings at  the 
road-j unction can he s•een fine-grained porphyritic l eptite with zones of basic 
rocks . One follows the road northwards to the rocky outcrops at V. ( Western) 
Hov where massive saussurite-gabbro can be seen. A couple of hundred 
meters east of the farms, in low ridges along the east side of the fields at 
Snnclby and Hov there are fine outcrops of saussurite-gabbro and variable 
leptite types .  Here are also found rocks intermediate betvveen gabbro and 
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Fig. 23. Map t o  excursion 2 .  l .  Cover o f  Quatcrnary clcposits .  2 .  Massive saussurite

gabbro. 3 .  Granite  with both biotite and muscovite.  4. Gneiss-granite, usually without 

porphyrit ic  structure . 5 .  Fine-grainecl granite  with symplectic (micrographic) structure 

6. Finc-gra incd gneiss-granitc and Jept ite- gne i ss w i t h  dist inct t races of porpyri t ic  struc

ture. 7 .  Lcptite,  commonly d is t inctly porphyrit ic, a ften very f ine-graincd ( "hal lef l inta" ) .  

lept i te .  N ear the massive gabbro the l eptite aften has a cons iclerable con tent 
of dark minerals and shm1s innumerabl e layers of basic r-ocks .  

Paths through the woods make i t  easy to 11·alk ( south of the roacl) to 
the east, over markedly porphyrit ic  l eptite, d-own towarcl's BåtstØ. The 
oorcler tmvarcls the grani te  is sharp . This grani te  is a massive, mica-poor, 
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fine-grained rock wih a pronounced symplecti c  ( micrographic)  structure. 

Along the shore southwards from BåtstØ towards B låhena fine outcrops of 

porphyrit ic J.eptite can be seen. 

Instead of going through the woodiS between Hov and BåtstØ one can 

walk along the h ighway. In outcrops north of the f i e lds of Ø. Hov relatively 

coarse, weakly porphyrit ic leptite gneisses can be seen, while on the south 

s ide of the road, eastwards to a disused stone quarry, there is mainly fine

g-rained, markedly porphyrit ic leptite t i l l  the massive, fine-grained granite 

mentioned above i s  met with.  

This same granite i s  seen in  the crags north of I-IØvik landing stage .  
( From here there i s  boat connection with Oslo in  the summer season . )  In 

places the granite shm1·s a (not very strongly marked) porphyrit ic structure .  

A .. bout 200 meters north of the landing stage, on the shore, there are outcrops 

of ultra f ine-grained flinty-looking lept i te .  This zone  can be crossed if one 

f ollows the paths as near the coast as possible ,  northwards to Høvikvolden . 

Some small f aults with quartz-breccia are also seen . 

At HØvikvolden there are several outcrops of basal Cambrian con

glomerate .  The best outcrops are to be seen right down at shore-level. From 

Hpvikvolden one can walk up to the main road and take the bus to Oslo 

or walk northwards to Nærsnes passing through a gneiss-granite territory. 

Alternatively one can take a pleasant woodland path southwards via the 

small  ]akes HØvikdammene back to HØvik landing stage. 

At the main road j ust south of Aros ( southerly part of detai l  map) the 

contact between leptite and Permian grani te  ( Drammen-granite)  i s  beaut i 

ful ly exhibited . 

Literature : 1 7, lY .  

3. Northeastern part of Nesodden. 

Bv 
h· A R  OFTE D A L  

The 1\E shores aiJ1CI hi l ls ides of Nesodden are  made up of an in.teresting 

rock complex, comprising Jeptites, mica-schists ,  staurolite and kyanite gneisses ,  

various other plagioclase gneisses ,  and dyke-like mas'Ses of amphiboli.t e .  The 

adj acent rock ( to the S and Vv) i s  a gneiss gran i te  of somewhat varying 

character .  For detail ed mapping and clescription see O.  A .  Broch ( 1926) . 
Thos·e who want to see exposures of these rocks without spending more 

than a few hours, may take one of the Bunnefjord boats 1 to the stop Fjord

,·angen ( Flateby, Fig. 24) , which i s  near the south em boundary of the 
complex .  Here nearly al l  the main rock types are found within a f.ew hundred 

meters of the pier, - see figure,  which is a simplif ied reproduction of a small 

part of Rroch's map .  

1 T h e  detailed routes and t ime tables o f  t h e  Bunnefj ord boats may b e  found 111 
"RuteLok for Norge". 
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The mica-schist  closc  to the pier i s  partly garnetiferous .  T o  the north . 

towarcls  Berger, we  f incl the leptite ,  which contains smaller ancl larger lense:: 

o r  layers of mica-schist  and numerous pegmat i t i c  veins and bodies .  To the 

west of the pi er ( up the hi l l s i cl·e, Flateby forest ) and to the south the rocks 

are mainly stauroli te  and kyani t e  gne i sses . The large amphibolite boclies  here 

a re compl icated i n  shape,  and locally contain very large iclioblasts o f  garnet .  
Further south there i s  a small area of  leptite and mica-schis t ,  which gracles 
in to the aclj acent gneiss  granite by way of a migmatite z.one rich in pegmal i t i c  

clykes  and ptygmat ic  vems .  
Lit erature : 2 .  

4. Slemmestad. 

B v  
LEIF'  STO R M E R  

Dus ( No .  32) from Rådhusgaten to Slemmestad ( F ig. 2 5 ) . T h e  place 
of arrival at "Torget" i s  situatecl i n  a S\V -NE clepression , the BØ valley, 

marking the border bctween th e Prc-Cambrian gneisses to the SE and the 

Camhrian alum shales  to the N\tV. 
The sub- Cambrian pcneplane dips NvV at an angle of 1 5-30° .  A roacl 

section ( l )  shows a strongly 11·eathered Precambrian surface, actually an 
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arkose, overlain by Midclle Cambrian congJ.omerate, black limestone and alum 
shale. Only a few quartz pebbles are s een iri this s�ection, but 2-3 km further 
S\\T a well devel:oped basal conglomerate i s  exposecl. The about 40 cm 
thick black l imestone ( "s tinkstone") contains Parado.xides parado.xissimus, 
Ptychagnostus gib bus, S olenopleura spp. a .  o. belonging to the Micldle Cam
brian (zone l cf3) . Consiclerable variation in the development of basal secl i 
ments has recently been found by Spj eldnæs ( 1955 ) .  In  the section and along 
the road NW to locality ( 2 )  Permian mænaite sills are seen intrucling the 
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Micl cl le  Cambrian alum shaJles'. A t  ( 2 )  there i s  a good view of the Oslo
fjord s ituated in a graben bordered by N-S Permian faults .  The Geitung
holmen is land composed of sediments' of Tremadoc and Arenig age, piercecl 
by a rhomb porphyry dyke (Fig. 25 ) belongs to a relatively subsided area. 

Returning to "Torget" one follows the road towarcls the Cement fac
tory. Along the road ( 3 )  Upper Cambrian alum shale contains l imestonc 

lenses ( st ink limestone)  with Peltura scarabaeoides, Sphae.rophthalmus sp. 
a. o. ( Fig. 3 )  indica:ting zone 2d. 

Turning left about 400 m further up and folJ.owing a path to the 
right about 60 m from the turn, one reaches the "Graptolite valLey" ( 4) . To 
the left i s  a good exposure of  the Lower Didymograptus Shale of  the 
Arenig. The black shale, dipping about 60° N\iV is very rich in graptoJ.i tes 
with Phyllograptus angustifolius elongatus, Didymograp tus spp . ,  Tetra

grapt�ts spp. indicating the Lower Didymograptus Shale ( 3b) . Further on 
the Orthoceras Limes tone ( 3c)  succeecls the shale . -:vlos,t of the limestone 

was once removed for cement production, now the factory gets a purer 
Si lurian limestone from the Holmestrand district .  The Graptolite valley is 
part of a syncline ( section in  Fig. 25) , the NW-limb ( 5 )  with the Endocera� 
Limestone (3cy) containing numerous specimens of Cyclendoceras sp . on 
the weathered and corroded surface.  

Turning back to the main road and fo1lowing this N to the bus stop 
and further to the Eternit factory, a s'ection through the Upper Didymograptus 
Shale 4aal-2 is  seen along the right side of the road j ust in front of the 
factory gate (6) . Didymograptus geminus and Climacograptus sp. ocmr. 

The peninsula B j erkåsholmen ' ( 7 )  has a good seotion through the 
Tremadoc-Arenig ( cp .  also Fig. 12 ) . Along the E shore the Ceratopyge 
Limestone (3ay)  contains Ceratopyge forficula, Nio be insignis a. o. In the 
Jower part of the sucoeeding Lower Didymograptus Sha�e ( 3b ) , there a re 

grey beds with barite crystals as pseudomorphs after gypsum. Along the S E  
'ihore, to leewarcl o f  the peninsula, numerous· errat ic  boulders occur. 

At Djuptrekkoclden (8) there i s  a sect,ion through vertical becls of the 
Orthoceras Limestone ( 3c) , in  which the Asaphus shale ( 3cf3) contains 
Asaphus e.xpansus, M egalaspis limbata, Illaenus sarsi a .  o. In the Encloceras 
Limestone ( 3cy) M egalaspis cf. rudis and Asaphus striatus are found bes i des 
Cyclendoceras sp. 

A path leacls to the bus stop on the main roacl.. Bus back to Oslo . 

Literature : 3, 4, 33, 36. 
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5. Bygdøy. 

Bv 
G uN N A R  H E N N I N GSMOEN 

The mam locaLity of ·interes<t to be visited is  at Huk to the extreme 
south of  the BygdØy peninsula. This may be reached by taking a No . 30 hus 
( BygdØy) from Rådhusgaten . Alight at the terminus, Huk ( 18 min . ) ,  and 
walk down to the beach ( Fig. 26) . To the left I ies a small peninsula called 

Hukodden, crossecl by a narrow r idge o f O rthowras Limestone (Lower 

O rdovician) .  At A on the map tiltecl be ds o f  massive Endoceras Limestone 

( 3cy) rise two feet or so a bo ve the beach. They belong to the upper part of 
the Orthoceras Limestone, and are rich in æphalopods, especially species 
of Cyclendo c c r.as ( Fig. 5 ,  No . 14- 1 5 ) . Cwss section:> show that the s.iphuncle 
of the latter usual ly rested downwards on the sea bed and that the upper 
part of the cone o ften had heen dissolved before being embedded. The sec
tions rnay thus he usecl for orientating the beds. 

The steep wall behincl the Endoceras Limestone cons ists of the under-

1ying .� saphus Shalc ( 3cf3) , a marly shale with limestone nodules. Fossils 
are rather plentiful ,  includ.ing compLete specimens of trilobites (Asaphus 

expansus.  l !!aen us sarsi, etc . ) ,  which are usually best collected in the loose 
stone clebris at the foot  of the wall .  Continuing along western shore of the 

peninsu la, one passes down through older beds of the Asaphus Shale and 
in to the unclerlying M egalaspis Limestone ( 3ca) , which shows discontinuities 
( eros ion surfaces ? )  and bancls of pyrite nodules. 

Some of the fossi ls which may be collected from the Orthoceras Lime
stone ( 3ca·y )  are shown in Fig. 5 .  

Cont i nuing the section, Megalaspis Limestone i s  seen t o  rest on crushed 

L owcr Didym ograptus Sha/e (Phyllograptus Shale ) ( 3b ) , yielcling few and 
poorly preserved graptol ite s .  A fault s eparates it  f rom the northern l imb 
o f  a small anti d ine ( see section C-B ) . In the southern l imb the becls are 
s l ightly i twertcd and the younger ( 3cy) squeezed out and miss i ng in sonv� 
places .  T h e  l ow-lying outer part o f  the peninsula consists o f  still younger 

becls, the Upper Didymograptus Shale (4aa1 - 2 ) , in a crushed condition. Only 
po orly preserved graptol ites may be found. 

After visit ing the Hukodden peninsula, return to D in Fig. 26, where 
an outcrop of Ogygioca ris Shale ( 4aaa-4) may be stuclied•. \i\Tell preserved 
foss.i l s  occur in the  dark limestone concretions ; compres·sed trilobi te  speci
mens etc .  as >vel l  as graptolites may be found in the shale its·elf, which also 

contains nodules  of pyrite . Among the most common fossi ls  are Ogygiocaris 

di/a ta ta sarsi and Pscudomegalaspis pa tagia ta ( the se and other fossils from 
the same becls are shown in Fig. 5 ) .  

Further north the .A m.py.r Ci111 cstone ( 4af3) i s  exposed. It consists of 
alter-nating layers o[ sha le ane! l imestone nodules-, but i s  not very fossiliferous 
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he re. Most mmmon are tri lDbites o f  the raphiophorid gwup ( e .  g .  Loncho

do mas rostratus, Fig. 6, N o .  3 ) , and asaphicls ( e . g .  A saphus sp . , cf .  platyurus, 

Fig. 6, No. 1 ) .  

Several Permian dykes cut the Ordovician beds at Huk, including a 

large composite dyke (EE)  consisting of mica-syenite porphyry with a c entral 
layer o f  diabase .  The surface is  n icely ice-polishecl and striated . 

Return to the bus terminal am! take the bus to Huk Aveny near the 
Viking Ship Museum ( walking distance 1 .3 km) . Several small sections 

through the Middle Ordovician Chasmops beds ( 4b) are passed on the 
way. From the cwss-roacls at the Viking Ship Museum continue along 
Langviksveien. At the j unction with iVTuseumsveien a smal l section through 
beds of the so-called Calcareous  Sandstone ( Sb ) , marking the top of the 
Ordovician sequence in the Oslo Region.  Some beds are conglomerat ic .  
Rugose and other corals from the unclerlying Gastro p od Limestone ( Sa )  
occur as pebbles. 
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Continue along Museums·vei en northwards to the bus stop called 
Folkemuseet (O . l km) and take a bus No . 30 ( Grorud) back to the city. 
Alternatively, first follow Museumsveien southwards and then Huk Aveny 
down to the fjord, where ferries ( either Skillebekk or Rådhuset-City Hall) 
depart every 15 minutes during the summer. Huk Aveny cuts through 
the Calcareous Sandstone, in  wh ich cross-bedding, smaJ,l fold:s and overthrusts 
are common.  

Literaturc : 3, 5, 36.  

6. Hovedøya. 

B v  

NILS SPJ ELDNÆS 

H o  v e el Ø y a i s  an island s•ituated within the harbour area of Oslo. 
Cambro-Si l,ur ian s ediments ( z.o.nes 4a-6a) are folded into a complicated 
ant icline, the southeasterly limb of which is  inverted. The structul'e i s  cut 
by several Permian dykes ,  mainly diabase and syenite ( Fig. 27) . 

There are two ridges i n  the i sland, fol lowing the strike direction, SW
NE, and consisting of  Upper Ordovician limestone and sandstone. The 

ground between them i s  occupied by soft shales ( with nodular l imes tones)  o f  
Middle Orcbovician and Lower Upper Ordovician age . 

Many rare plants originate from the days of the old monastery, ruins 
of vvhich are still preserv·ed ( Kloster ruin ) . 

Take the ferry from Vippetangen ( frequent s·ervice in summer time) . 

( l )  Shale and nodular l imestone, zones 4ba and 4b,B ( Miclclle Orclovician) .  

( 2 )  Large Perm ian si l l  o f  syenite i n  M iddle Orclovician beds form a 

prominent ieature of the lands,cape. 
( 3 )  Fold ed l� p per Ordovic ian shales, nodular limes1tones and calcareous 

sandstones occur along the shore as far as ( 4) . 

( 4) Coarse boulcler-conglomerate in zone Sb, the uppennost zone of the 
Ordovic ian . I t  was d·epositecl in  an erosion channd and i s  intraforma
tional .  Boulders up to 5 feet in d iameter are present. 

( 5) Arenaceous shale ( Si lurian) with siltstone hands sometimes show gradecl 
bedding. Zone 6a. The fau1ts ( see map) are easily found becaus·e of the 
j uxtaposit ion of the Ordovician and Si lurian beds . 

( 6) I nversion of beds with z.one 5b overlying 6a. A large dyke of dia base 
w ith j o in ting . This rock was quarried for the construction of the 
Akershus Castle . 

(7) N arrow clef t  eroded along a prominent fault-zone. 
(8) Steeply d ipping Upper Ordovician beds with i ncrease m dip to the 

north .  
(9 )  Zones 6a  and Sb in normal successwn . The  wedge of  conglomerate 

betv,·een them ( Fig. 28) may incl icate an angular l111Conformity. 

Literature : 5, 30. 
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Fig. 27-28. Map t o  cxcursion 6 w i th,  Lelow, section along the shore at (9) showing 

s l ight unconformity betwcen 5b and 6a. 
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7. Kolsås. 

Bv 
J o H A N N ES A. D o N s  

Take Kolsås-banen ( from Nationalteatret ) to Gj ettum. In  a road-cut in 
Gj ettumveien, south of the station, Upper Llandoverian limestone ( stage 7) 
cl ips to the north ( Fig.  29 ) . Large corals may be found such as H alysites, 

Fm ·osites, H eliolites, etc .  
Follow the road by t h e  s ide o f  the railway track and then turn right . 

At Hauger station, the lower part of Downtonian sandstone of  continental 
type occurs .  It is reddish and greenish in colour and is also found along the 
road and path from Topås up to a small ledge beneath the scree. Current
bedcling, ripple-marks and mud-cracks may be observed. Fossils have been 
found at Ringerike. 

At Hauger cros·sing glacial striae and transverse marking ( crescentic 
gougcs )  (Fig. 3 1 ) ,  also of  glacial origin occur. Their localities are indicated 
by ;1rrows on the excursion map. 

Kolsås i s  s ituated in a gentle syndine of Caledonian origin but the 
angle of unconformity which the Lower Paieozoic and Downtonian make 
with the Permian is not very marked: here .  The latter is  represented by 
easily weathering layers of red arenaceous shale seen in the ledge and upwards 
along the rising path. Sandst{)ne and quartz congl{)merate with pebbles of 
pegmatite quartz and quartzite follow above. 

At other localities such as Semsvik the sedimentary ·sequence continues 
with greenish, gr·ey or red shales succeeded by layers of sandstone, tuffaceous 
and conglomeratic beds containing pebbles of the basaltic lava B1 . Lower 
Permian fossils were found in 193 1 in the shales as well as in a sandstone 
above the lava debris .  

The basalt lava, B 1 , on Kolsæs rests directly on  the quartz-conglomerate 
( Fig. 30) . I t  i s  of the non-porphyritic  type with labradorite, titaniferous 
augite, subordinate olivine pseudomorphs, i ron-ore in a matrix of orthoclase, 
chl{)rite, carhonate. In the upper part laths of plagioclase occur and the 
topmost layer i s  vesicular. A bed of sandstone in some places separates 
basalt B1 and the succeeding rhomb-porphyry lava, RP1 , but it i s  not 
developed on Kolsås . The contact o f  the two lava beds i s  not exposed on 
the path j ust below "Kringsj å Kafe" but may be studied some 50 meters 
to the east in the face of the cliff. Here its vesicular character i s  displayed . 

RP1 ( cp .  Fig. 1 4 )  i s  the oldest in a succession of  approximately 20 lava 
streams of rhomb porphyry, all of which have about the same mineral com
position, viz . 36 % plagioclase phenocrysts ( An2o-4o)  o f  ten with a marginal 
zone of alkali f elclspar. Turb i cl alkali f el clspar and accessory chlorite, car
bonate and i ron-ore make up the matrix. 
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Fig. 30.  Scction through Kolsås and northwards. 
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Fig. 3 1 .  lee  seouring on a s!oping sanclstone surface at Hauger station. lee movement 

towards SE, upwards in  the pieture .  ] .  Gj essing photo. 

In the magnif icent vi·e �1· from the southern point of the Kolsås plateau, 

bastion-l ike h i l l s  of lava may he seen to the west .  Further s-outh Iies Vardåsen 

with a rounded profi le typical for gran i te . In the distance t-o the south and 

east may be seen the gently undulat ing surface o f  the Pre- Cambr ian , ( roughly 
correspond ing to the sub-Cambrian peneplane ? )  , broken by Permian fault

l ines . In  the low-lying forcground, i slands and pen insulas of  Cambro-S i lur ian 
secl iments occur. Thcy a r e  folded on axcs ENE-WSW. The Permian faul ts 
have a general NNE clirection. To the east hi lls  of nordmarkite may be seen 

vvith their chara:eter ist ically roundecl and dome-shaped topography. 

Proceed northwards along one of •several footpaths, approximately along 

the western s ide of the ridge, then eastwards down to Sætertj ern, a small 
13Jke well hidden in the wood. From the northwestern corner of this lake 

fol low a path northv.·ards and up to the northern summit of Kolsås .  The 
path fol low s in  i t s  higher part a dyke of diabase which has weathered out 
leaving a c lef t  in  the rhomb porphyry. From the upper part of  the cle ft turn 
to the r ight ane! go up to the top of  Northem Kolsås wherc an evcn more 
splendid view may he obtained. 

Descending the hil l  in a northerly d irection to Steinskogen the path 
follows the right s iclJe of a ski-j umping hil l  ( sk i -bakke ) and crosses the ring

dyke of nordmarkit ic  composi t ion which borcJ.ers the Bærum cauldron .  The 
s i clence amounts to 2000 meters . J{homb porphyry, RP11 , is founcl on the 
inner ( northern )  s ide of the dyke . 

From Steinskogen foHow the road down to Godthåb . Basalt D3 (mela
phyre and lahraclorite porphyrite) are vis ible along the roacl-s ide,  es•pecially 

in  a quarry si tuated about 100 meters east of the small lake Steinst j ernet . 

Here aJs.o occnr dykes of akerit ic and diabase composition .  One of the 
aker i te  dykes shows intense epidotization related to the very uneven ly 
developed contact metamorphism affecting the basal ts  of the cl i s tr ict .  T h i s  
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i s  beli eved to b e  due to an acidic rock situated under the cauldmn at rather 
moderate depth.  The ring-dyke i s  not exposed along the roa,dside  but basaLt 
and an exposure of RP11,  further Downtonian and Upper S i lurian manne 
s·ediments may be seen . 

From Godthåb there is a frequent bus service to the city. 

Literature : 1 3, 14 ,  24,  4 1 .  

8. Krokskogen. 

BY 
CHRISTOFFER 0FTEDAHL  

The highway from Oslo to  HØnefoss runs through the  lower half o f  
the  sequence of Javas fonning the  Krokskogen district .  Eleven different lava 

flows may be  inspected, mostly in excellent roadcuts, along this highway. An 
excursion through this part of the sequenoe is most easily arranged by taking 
the Hpinefoss bus ( No .  36, from Skansen near the City Hall) to Nes hus 
;; to p ( F ig.  32 ) ,  and by walking back along the highway to Sollihøgda, f rom 
where one can return to Oslo by hus.  

As  o ne starts u ph i ll from Nes,  locality ( l ) ,  the madcuts show various 
heds in the uppermost part o f  the Si lurian s ediments, consisting of steeply 
dipping l imestones with some shales. 

Locality (2) i s  a crag situated along the farm roacl to SØnsterucl, about 
30 m from the highway, on the left hand side of  the farm roacl. Here the 
lmvermost part of the rhomb porphyry, RP1 ( Fig .  14) , i s  exposed in a little 
sJ.ope . Below ib base a bed of sandstone with lava fragments, about l m 

thick, may be seen . In front of it the basalt, B t ,  penetrates the moss• cover .  
The base of B 1  i s  not exposed due to a fault which brings the Si lurian lime
stone in contact with the basalt . 

lh i s  a black, fine-grained basalt, very vesicular in its top layer .  Mostly 
it is non-porphyrit ic ,  but s·ome hecls contain pyroxene and small red olivine 
pseuclomorphs. RPt shows long sharp-edged rhombshaped plagioclase pheno
crysts in a f ine-grainecl grounclmass .  The lengths of the phenocrysts may 
be up to three centimeters .  

R P 1  i s  best inspectecl in the huge blocks at ( 3 ) ,  along the highway 
opposite the entrance to the farm roacl. In  some blocks the phenocrysts have 
a parallel arrangement and show a sligthly curved flow structure .  Some of the 
phenocrysts  are twinnecl accorcl ing to the Carlsbad law on ( 100)  ; this giv·es 
the twin ned crystals a tooth-like appearance. 

Locality ( 4) i s  a huge rock-face of R P t  which in its lower parts exibits 
some excellent structures .  Rouncl blocks o f  lava, one meter in  diameter, are 

set in  a matrix of light w eathering rhomb porphyry and quartz-bearing shale 

or quartz ite .  Such structures, resembling piliow lava, ar·e observed in a fe\Y 
other exposures of rhomb porphyries, but mostly these Javas are very massive 
without any stratifi cation . Each type seems: to represent one s·ingle flow, 
even though i t  may be two hundrecl meters thick, as i s  the case with RP1 . 
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At Homle dal farm ( 5 )  the overlying rhomb porphyry RP2 is exposed in 
a roadcut . The top of RL' 1 i s  topographically very wcll expressed .  I t  forms 
an i rregular p lateau \\·hich s l·opes gently down from north, easi ly seen from 
the higway one hundred meters north of Homledal . 

The lmY er type of RP2 carries scattePed small and i rregular feldspar 
phenocry�t.-; .  This type ( 1\ P"" ) is characteriz.ecl by i t s  twinnecl phenocrysts .  
Fvery other crystal i s  twinned in  some way, and  s t ar  clusters contaning up 
t o  twelve t \\· inned in cl iv i clual s are fa ir ly frequent .  The BavetKJ tvvin law plays 
an important rol e .  

The  up per part o f  k P 2  ( RJ) c ! J  has  st i l l  fewer and smaller phenocrysts .  

The contact at  (6 )  between the  two f lows i s  marked by the very rotten top 
la y er of l{ P"" '  with a bed of conglomerate a few meters thick a ho ve it .  The 
H. P " 1 ,  f lmv is  only ten meters thick. Its top i s  also characterized hy a bed of  
conglomerate, about 30 cent imeters in  thickness .  

The D ver ly ing lava How RP::a i s  a most conspicuous type . I t  carries 
very ahunclant  and large crystals ,  the ]argest seen in  any rhomb porphvrv 
of  the Krokskogen cl i s tr ic t .  It is only about ten meters thick and is overlain 
by a bed {Jf coarse conglomeratic sandstone.  This bed, one meter thick, 
conws down the large roadcut dose to the beauti fu l  v iewpoint of Skaret ( 7 ) . 
The pebhl es of the san cl s t c n e  consi�t of the unclerlying rhomh porphyries, 
e ;; ,ent ia l iy R P2 types .  

The succeecl ing lava flow RP eh i s  a very typical rhomb porphyry in 
that the huge phenocrysts  are very sharp-edged and many good rhombic sec

t ions are easi ly seen. This flow occupies the roadcuts on both sides of the 
highway at Skaret . I t  i s  less than t 1venty meters thick. 

The next fl.ow, RP4, i s  f irst exposecl i n  the roaclcut ahove Skaret cafe 
( 8 ) . I t  i� fair ly s imilar to RP1 .  
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The contact between RF4 and RFs (9 )  is marked topographically by a 

l i tt le clepress ion . The top layer o f  RP4 i s  very rotten and transitiona1 into a 
conglomerate with pockets o f  red sandstone.  RFs i s  a very conspicuous type, 
distinctly differ·ent from the types previously seen. It contains very abundant ,  
,;mall, round or rectangular phenocrysts. Its very massive appearance is 
striking. The thickness i s  about 100 m.  The upper part i s  characterizecl by 
a rotten zone with pockets of  sandy and shaly sediments. 

The contact with Rl->6 is not e:x:posed, but the lower part of RF6 is 
strongly weathered and conglomeratic with pockets of sediment. This  can 
be se en in shallow roadcuts at ( 10) . A 11ttle farther on some deeper roadcuts 
exhibit a fine example of fresh RF6, characterized by two generations of 
phenocrysts : large, scattered crystals and small ones in greater number. Thi:i 
ilmv is fairly thin, and its top i s  well developed in the topography as a flat 
terrace at a sharp curve of the highway. 

The overlying fl.ow, RP1, forms a conspicuous vertical rock-face which 
approaches the highway grad.ually ( 1 1 ) .  The turn to the l eft up to Solli
høgda has excellent roadcuts in  this rock. It i s  not very noteworthy as a type, 
carrying iairly abun.clant irregular or more rouncl crystals .  

The  first roadcuts o n  hoth sides of the  high>A·ay past S.o l J ihØgcla hot e i  
show the  succeecling flow l\ Fs which i s  very similar to R I-'2" . 

Dus back to Oslo from Sollih,Øgda. 

Literature : 6, 39, 44, 50. 

9. Ullernåsen. 

Hv 
JoHANNES A. DoNs 

Take Kolsås-banen ( from K ationalteatret) to As jordet station ( Fig. 33 1 .  
Bctween Montebello and Ullernåsen stations a h igh bridge carries the l ine 
<Jver the Mærradalen valley ( l ) .  The latter marks a fault-zone along whicl1 
an oblique cli splacement with a horizontal component of 200 meters and a 

vertical compon ent of 50 meters has taken place. The eastern block ( Huseby· 
åsen) has subs icled relative to the western one (Ullernåsen) . The fault zonc 

�hould be con siderecl in re1ation to the Nesodden fault l ine to the south and 
the fracture  l ine in the Langli valley to the north. 

At the platf.orm at Asjordet station (2)  a red dyke of mica-syenite 
porphyry is cut by a dark dyke of diabase. A dyke swarm of mica-syenite 
porphyries can be tracecl at intervals for a distance of 17 kms, from the west 
s ide of Nesodden, passing through BygdØy, UHernåsen, RØa and clisappearing 
east of Voksen farm into akerite .  In the f ield the dyke is conspicuous by i ts 
�m:::oth surface and glacial striae ·On small hil locks free of vegetati-on .  

Follow Hoffsj ef L�1venskiolds vei northwards observing the occasional 
exposures of Ogygiocaris Shale ,  Ampyx Limestone and Lower Chasmops 
Shal e cut by several Fermian dykes .  Dykes and sills cover 1 7  7n of the 
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Fig.  33 .  Map to excursion 9. ( Kraftledning = power transmission ) .  

l.Jllernåsen-Husebyåsen area. 4 7  7o are light coloured mænaite dykes almost 
entirely composed of plagioclase. ( It is not advised that samples be taken 
from garden wa1ls ! ) .  An extremely complicatecL association of dykes may be 
5een near the gate of Hoffsj ef LØven&kiolds vei 3 1 , ( 3 ) . 

At the road j unction at Hoffsj ef LØven&kiolds vei 50 a volcanic breccia 
can be studiecl ( 4) . No volcanic matr·ix i s  visible here or in corresponding 

breccias at Øraker and Jar 1 -2 km to the S\t'l .  The only matrix is  a povvder 
of the same material as the fragments, viz .  Pre-Cambrian. gneisses, Cambrian 
alum shales, Ordovician limestone and shale and undetermined Permian 
igneous rocks .  Their age i s  uncertain but must be younger than the Oslo
essexite .  In the mode of formation the breccias probably correspond to the 
Schwabischen Tuf fschloten described by H. Cloos .  

Along the lef t  s ide  of  the road the dyke o f  mica-syenite porphyry i s  again 
met with ( 5 ) . A gracl!ual transition can be studied from the red central part 
(phenocrysts of light coloured oligoclase-anclesine and red o rthoclase) with 
S i02 = 60 �0 and FeO + Fe203 = 1 .9 �Ja to the bluish . black border zones 
( labradorite-bytownite, biotite, magnetite) with S i02 = 45 7o and FeO + 
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Fe20;1 = 1 0  % .  The more basic marginal zones along the dyke are probably 
due to thermo-diffusion ( con vection currents, Soret effect etc . )  which took 
place i n  the dyke during the sol idification .  

Along Vest·eds veien to the left as far as Gregers Grams vei .  Here 
the clyke b i furcates and cuts a body of Oslo-essexite .  I t  seems l ikely that 
during magmatic differentiation successive intrusions took place giving the 
following Oslo-esscxite rocks : olivine gabbro ( in  very small quantity) ,  
kauai ite ,  three types o f  akerite and akerite porphyry. Transitional types exist  
betwecn the di f ferent akerites ,  and d i f fuse borders occur between the akerites 
and akcr i te  porphyry. The body became gradually enlarged southwards by 
the intrus ions .  

Ake rite ,  sometimes xetl{)l ith-bearing, can be se en in a road-cutting ( 6) 
near Gregers Grams vei 8.  Specimens of the akerite porphyry are now 
clifficult to obta in .  

The j unction betlveen the akerite and kauaiite ( clottecl l ine at (6) ) 
indicates a "l it-par-lit" inj ection with diffuse borders and an absence of 
chillecl margins . 

Kauai ite ,  the dominating rock seen when continuing northwards, is a 
medium-grainecl massive, equigranular rock of syeno-cllioritic composit ion 
with alkali feldspar, plagioclase ( zonecl ) ,  augite, biotite etc. The border zones 
are often more rich in biotite . 

Continue northwarcls to the electric cables ( the pylons founded on meta
morphosed secl iments) and proceecl 100 meters in a northeasterly direction 
to a small r idge (7 ) . Here may be f.ouncl metamorphosed lime-hearing 
secl iments . They have a more northerly strike than usual due to their being 
thmst as i cl e  and li fted by the igneous magma now represented by the Oslo
cs sexite body s i tuated on  both s ides of the Mærradalen valley Tcctonic 
analpis  has shown that the metamorphic sediments in contact with the body 
were ra i sed ahout l 00 meters .  The fault akmg the Mærraclalen valley has 
later dislocatecl the body. 

The first rock of Oslo-essexite met with i s  a coarsely tabular syenocliorite 
with large plagioclase phenocrysts (An3o-4o) orientatecl to give a p1aty flow 
structure (8 ) . These are, in either single or more. layers, parallel with the 

horders of the essexite intrusions .  

The planes indicatecl by the phenocrysts mostly dip at high angles towards 

the centre of the bod y  forming a funne! or inverted cone .  This  supports the 

assumption that the necks of OslQ-essexite represent feeding channels to the 

old volcanoes .  It i s  as yet uncertain if any of the basalts Bt ,  B2, Ba in the 
Oslo area originally pou red out of the Ullern volcano . 

A coarse, pegmatite-l ike rock witlh long needles (2-5 cm) of amphibole 

( barkevikite ) i s  o ften contiguous to the syeno-diorite .  Several other types 

are founcl, one grading into another .  The type locality for husebyite (a nephe

l i n e  syen i t e )  i s ah) i n  th i s  body .  
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I f  the shooting range in the Mærradalen valley is in use i t  is advisable 
to proceed westwards to Ostadalsveien and to the Huseby skole station on 
the Røa line. If shoot ing is not in progress tlhe excursion may be continued 
eastwards across the valley to the third body of Oslo-essexite forming Huseby

åsen . At (9 )  just behind the shooting range most remarkable types of Oslo
essexite can be seen. The best exposures are in road-cuttings where kauaii te 
at ( 1 1 )  and windsorite at  ( lO)  may be seen. Windsorite contain,s l 5 o/o quartz, 
20 o/o plagioclase, S l  o/o alkali felds·par, biotite etc .  Husebyite  can hardly 
l)e found now but its existence is  of great theoretical interest by indicating 
a d i f ferentiation to a nepheline-bearing rest-magma, whcreas the windsoritc 
in the same body shows a contrasted trend of differentiation, to a quartz
bearing rest-magma. 

Follow the road eastwards to .Makrellbekken stat ion where a train may 
be tak en to the city .  

Literaturc : 9, 49 .  

10. Sørkedal - Svartor - Blankvann - Voksenkollen st. 

Bv 
J o H A N N E S  A. D o N s  

Bus ?\o. 41 ( Sf)rkedalen from Rosenkrantzgaten) to Sf)rkeda!.en school  
1 _  Skoic ,  Fig. 34) . Exposures o f  Sørkedal-porphyry occur at  ( l ) ,  RP12 
at ( 2 ) and H.P hrecc ia and feisites between (2)  and ( 3 ) . They belong to the 
B<erum cauldron, the northern border of which i s  marked by brecciated 

rocks . Coarsegrained kj elsåsite i s  founcl on the out er s ide o f  the caulclron 
at ( 3 ) .  

The I3lankvann area i s  composecl o f  folcled Ordovician and S ilurian con
tact metamorphi c  sediments and Permian rocks of various origin completely 
surrouncl ecl by plutonic rocb . Near Svartor farm ( S )  a clyke of rhomb
porphyry occurs : i t  probably had a connection (befare the emplacement of 

the norclmarkite) with the l\P clykcs in  the Vettakollen area ( see excur
sion 1 3 ) . 

The small lake Blankvann ( which limnologically is of consiclerable in
knest ) i s  SS m cleep .  l t  i s  possible that plutonic rocks ( norclmarkite) , because 
oi  erosion of the sedimentary cover, occur on the bottom. 

South towarcls Tryvann three different types of "norclmarkite" may be 
studied though the true type i s  not seen here. Exposures of fine-grained 

hiotite-granite occurs al·ong the track to Voksenkollen station. 

Literature : 35,  37, 39, 40. 
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1 1 .  Northern Sørkedal. 

Bv 
CHRISTOFFER 0FTEDAHL 

Bus No.  41 to Skolen bus stop ( Fig. 35 ) .  

l .  Exposures and c1iffs of the lava flow RP 1 ib · 
2. First road exposure of RP13,  the "rectangle porphyry" .  

M.-N.  Kl . 

3. Typi cal RP1a ,  with large, relatively thin plates of plagioclase .  

Continuous exposure to 
4, whcrc the lava is amygdaloidal, and to 
:J, an exceptionally f rcsh exposure for hand specimens .  
6 .  Intrusivc felsite porphyry, cxposccl about 6 0  m along the road. 
7. RP13 again for 15 m. 
8. Another intrusion of fel s ite porphyry, 30 m along the roacl.  
9. Good exposures of ves.icul:ar RP13 .  Further north poor exposnres ; at 

10, the lava i s  strongly shattered and brecciated, close to the ring fault .  
1 1 .  The caulclron ring dyke, a relatively coarse syenite porphyry with 

clist inctly reel microperthite phenocrysts . 

1 2 . Exposnres at the turn of the road ; strongly shattered RP13 .  This lava 
is Yariety with smallcr phcnocrysts .  

13 .  I s  opposite good exposures of the r ing dyke, and shows location of a 

path leading to 

14, dumps from a long water tunnel ,  with fresh material from a11 the inter
esting rocks to the nDrth . May best be visited and sampled on the way 
down again.  Known as locality for polyrnignite, a rare mineral rich 

in rare earths .  It occurs as hlack, thin worms in the c-oarsest rocks, 
producing a red 1halo in the feldspars .  

1 5 . Exposures of coarse syirkedalite ( ol ivine diorite) .  For general descrip
t ion, moclal composit ion and analyses of this and foll-owing rocks, see 
Barth, 1 945 ,  p. 56-67. 

16. Exposures of basic, fine-grainecl clyke ( ? )  . 
1 7 . Two thin, vertica1 dykes in coarse sprkedalite .  
1 8. Very coarse SfJrkedalite, strongly alte1ed. 
19. Especially interesting exposure in rock cut below cattle grid .  The rock 

appears gneissic, with a bed, one meter thick, of a fine-grained sØrkedalite 

( 1 9A) . Feldspar crystals, attaining a l ength of 5 cm, hav·e grown in 
the overlying la y er ( 1 9B ) ,  which c arr i es the same minerals as the 
fine-grained rock. 

Thin section of 19A ( syirkeclal i te)  shows the fol lowing mineraLs, with 
estimated per ccnts : 66 /o plagioclase ; fresh, bvinned andesine ; 
l S  '/J olivi n e, 0 . 5 - 1 .0 mm grains and smaller, often with serpentine 
border zone ; 6 % biotite in scattered flakes and grown on ore 
grains ; 6 �!c i r-on ore ; 4 o/a apati te ,  often in clusters with biotite 
and small olivine grains . 
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Fig.  35 .  Map to excursion 1 1 .  

Thin s ection o f  1 9B : The same minerals, 
only less biotite .  

20. Vertical wall, showing beauti fully the struc
ture of abnormally coarse, altered apotrocto

lite ( olivine syenodiorite ) . 

21 . Good exposure o f  possibl y sti l l  coarser rock 
( alterecl apotroctol i te ) . 
Thin sections show : The grey felclspar is clear 

to cloucly andesine .  The whiter f eldspar 
is a heavily altered , o ften nearly opaque 
alkali f eldspar ; one clear patch is re

cognizable as a socla-rich cryptoperthite . 

Clusters o f  dark minerals contain  i ron 
ore, apatite, and a strongly green chlorite ,  
alteration product a f ter  olivine. 

22 .  Roacl cut at  the lower end of a long slope ; 
"akerite" o f  the map ; belongs to the marginal 
zone of the larvikite mas s i  f .  
Thin section : 7 9  % f eldspar ; somewhat 

cloudy o l igoclase and strongly altered 
alkal i f eldspar , intergrown as antiperth ite 
or with the second f eldspar enclosing 
large crystals of the f irst feldspar ; lO  o/o 
amphibole, green, di  rty ; 5 o/o b iot ite ,  
dark brown ; 3 % quartz ; 3 o/o ore .  

23 .  Contact to coarse ,  weatherecl larvikite ; the 

akerite seems to become gradual ly more f ine
grainecl against the contact, s i tuatecl exactly 
at the top of the h i l l .  

24 .  Fresh ,  nearly black larvikite ,  a variety with

out  the more or less  rhomb- shaped or boat
shaped felclspar crystals occurring in the most 

typical variety. 

1 0 0 0  

5 0 0  

250 

O m. 

6 3  
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Thi n  section : Oligocl ase in  large tablets (25-30 An) , antiperthit ic ,  

containing 20-30 jlr of i rregul ar patches of alkal i feldspar ; clusters 

of dark minerals, 25 o/a in  all ; augite in  clusters and minute grains ; 
serpentine and chlorite in mixture ; iron ore and calcite .  

Return to bus stop at Skolen . 

Literature : 39, 40, 44, 50, 5 1 .  
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12. Øverland - Muren - Brunkollen. 

BY 
CHR ISTOFFER 0FTEDAHL 

M .-N. Kl . 

Bus �o. 38 ( Godthåb or Lommedalen from Rådhusgaten) to Øver
land ( Fig. 36) . Return to the same hus stop. 

The area traversed by the excursion has been carefully mapped and 
described by E. Sæther ( 1945 ) . 

l .  Road cuts at the bus stop, w ith becls o f  shale and limestone, belonging 
to u p per vV en lock ( zone 8c) . 

? Steep wall formecl by middle to upper Ludlowian limestones, dipping 
faintly westwards . 

.3 .  Northeast of the road intersection an area with talus and large erratic 
blocks of sedimentary rocks, \vhich have been sheared dose to the ring 
fault of the cauld•ron .  At location 3 there i s  a little knob, less than 
one meter high, made up of highly folded and sheared slhale, in which 
i s  situated a block of rihomb porphyry. The block i s  about 0 . 5  m in size .  
It  belongs probably to RP1 ; thus i t has been kneaded into the sediments 
adj acent to the ring fault during the subsidence .  

4.  A litt le wall , l m high, at  the road side consists of  " igneous breccia" ; the 
rock occupies a zone" 2 m wicle. I t  probably represents a block, torn 
!Dose during the subsidence. 

J .  The ring dyke i s  strongly weathered to red and brownish colours.  The 
rock is a syenite porphyry, with rectangular phenocrysts of alkali feid
spar, 2-6 mm long, in a fine-grained to fels it ic groundmass .  

6 .  A diabasc dike ,  standing up as a wall and cutting the r ing dyke.  
1 .  First roadside outcrops of the basalt Bs within the subsided block of 

the cauldron .  The basalt i s  strongly sheared and epidotized. A few 
m eters north of the basalt a white felsite · is seen in the outcrop . Most 
l ikely the felsite is part of a earl ier intrusion, because i t  does not look 
l ike the ring dyke.  

8.  C0nt int1ous outcrops of B3, here mostly a basal•t with augite phenocrysb 
(2- 5  m m  across)  and abundant plagioclase laths ( up to 5 mm in length) .  
Accorcl ing to Sæther ( 1 94S, pp. 27-29) the basalt o f  B3 i s  a complex made 
up of numerous small surface flows as well as small near-surface intru
sions .  The various types are describecl- in  gr eat detail ( Sæther, 19451 , 
pp. 9-22) . 

9. Assemhlage of large blocks of various types of basal.t . 
10 .  Roadcut mostly in  non-porphyritic basalt . In nothem extension of the 

cut the i rregular contact between a non-porphyrit ic and a porphyritic 
type i s  seen. Strong, · irregular epidotization .  

1 1 .  Continuing northwards many exposures of various types of basalts are 
seen in the road and at the roadside .  Thus at 1 1 , 100 m from 10 ,  there 
i s  a little cut in a type with abundant plagioclase phenocrysts of fai r size .  
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Fig. 36.  Map to excursion 12. Distance 

Øverland-Muren about 3:5 km. 

1 2 .  At M ellom a f ine view of the hills 
to the north, made up of intrusives 
i nto the lava series ,  prior to the sub
s i clence . 

1 3 .  On le f t  s ide o f  the roacl low ex
posures of basalt of agglomeratic 
appearance .  

14 .  Sol id outcrops and large blocks of 
igneous breccia .  Some exposures is  
a f els i te porphyry with marked 
f luxion structure and microperthite 

phenocrysts as small, white clots. The 
porphyry mostly carries inclusions 
of rhomb porphyries ,  i n  place so 
abundant that the grounclmass i s  not 
d i st inguishabl e .  

1 5 .  At Muren non-porphyrit ic basalt . 
Continue path uphill to Brunkollen.  

1 6. After pass ing a ski-j ump a wall  of 
igneous breccia i s  approachecl. In
clus ions are not easi ly vis ible in  the 
fels ite porphyry which has rectan
gular phenocrysts of alkali feldspar, 
1 -2 mm in s ize .  

1 7. Locality where inclusions show up 
beauti fully in  a felsit i c groundmass .  
The s ize o f  the i nclusions i s  u p  to 
30 cm. They consist of various f ine
grained to fels i t ic  rocks of syenitic 
composition . 

1 8. Road cut showing same type o f  
breccia .  

. ;"20 :.-.:.\��. 

6 5  

N 

1 9. Exposures of fine-grained r-ock of monzo-syenitic composition belonging 
to the huge intrusive body of akerite porphyries, etc. 

20. Excursions may be tcrminatecl at the l i tt le log cab in  w ith beauti ful vicw 
southwarcls  to the lowlancl. Then retum to bus. 

Other varieties of akerite porphyries may be seen by fol lowing 
the path past Haslumseter ( to1)ographic map "Oslo omegn III ' ' , 
l : 25 000) . The overlying lava RP 1 2 a  occurs a;t the foot  of Barlincldals
hyjgda. Between RP da al1Jd RP1s occurs a thick bed of breccia ( tuffit ic  
agglomerate) , cropping out i n  the southern slope o f  Tj æregrashøgcla 
which is made up of RP1:1 .  Literatur e : 4 1 ,  44, 5 1 .  
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13.  Vettakollen - Sognsvann. 

Bv 
N I LS SPJ E L D N ÆS 

Take Holmenkollbanen from Nationalteatr.et to Gaustad station ( Fig. 37, 
those interested mainly in petrology may continue to Skådalen station ane! 
proceed fwm there, beginning at locality (8) ) .  

Just SE of  Gaustad sta t i  o n  ( l ) a large dyke of  rhomb porphyry cuts 
Ordovician strata .  For a w idtJh of about l m the shale and nodular  l imestone 
have been altered into hornfels.. Northwards al-ong Slemdalsveien a section 
through fossil i ferous, unmetamorphosed Ordovician mudstones (with marl 
concretions)  of zone 4b i s  -exposed ( 2) . 

At Ris station follow Trosterudveien to the right . At the j unctio n  with 
Halvor Torgersens vei  ( 3 )  the rhomb porphyry dyke i sa  gain exposed.  The 
sedimentary rocks here are somewhat metamorphosed by the plutonic rocks 
occurring to the north. 

\,Yhere the ro ad di  vides in to three, take the middle o ne ( Gråkamveien) 
and outside :t\o. 1 2, j ust west of the gate (4) , a thick-bedded l imestone may 

be seen below the silty shale .  This i s  the border between the Ordovician 
( 5b) and the Si lurian ( stage 6) . Some poorly preserved fossils may be found 
in the l imestone.  

At Gråkamveien No. 18 the rhomb porphyry dyke i s  aga in v is  i ble ( 5 ) . 
Turn along Stj erneveien to the right .  Here the sediments are strongly 
metamorphosed and very hard. At No .  4 tlhe rhomb porhyry dyke i s aga in 
exposed.  It i s here cut by a younger quartz-porphyry clyke ( 6) . 

From Stj erneveien follow a path northwarcls to Bonntj ernveien (Anker
veien) . Just north of  the j unction (7) , where furthermore, a path from the 
north comes down, there is a small disused mine, worked for i ron ore .  In 
the overgrovm dumps one may finclJ magneti.te, pyrite, chalcopyrite, garnet 
vvo1lastonite, fluorite etc. I t  i s  a contact pneumatolytic  mineral deposit in 
the Upper Ordovician Limes,tone.  

Take Donnt jernveien either northeastwards, di rectly to ( 1 3 ) , see later, 
or  descend southwestvvarc!s  and then follmv Huldreveien to the right as far as 
V ettaliveien .  The latter road comes fwm Skådalen station and those starting 
from there ( see  above) can f irst  see  a large dyke of :rhomb porphyry, meta
morphosed sediments and akerite in the railway cutting at the stat ion ( 8) . 

Opposite the western gate o f  Vettakollen Turisthotell , two thin rhomb 
porphyry dykes are seen (9 ) . These belong to the same clyke as seen at 

locaJ.i t ies ( 1 ) , ( 3 ) , ( 5 )  and (6) . 
Continue along Vettaliveien to the north on akerite .  In a sharp cur'\"e 

of the road rhomb porphyry l ava ( RP1 ) is met with .  In the hil ls ide north 
of the road the j unction between two lava beds ( RPt and RP2) , with a thin 
layer of tuff between, i s  exposecl ( 10 ) . 
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The raute goes northwards over Javas with several dykes of akerite and 
dia base, and then passes in to nordmarkite .  Just northwest of  the border 
f.oUow a path markeclo "Vettakolltoppen" to the right .  This brings one back 
over the lava again. 

At Vettakolltoppen ( 1 1 )  the border between rhomb-porphyry lava and 
akerite is  visibl e .  A fine view of the Oslo depression may be obtained from 
this point . 

From the summit take the path southwards . After about 400 metres 
several xenoliths of hornfels are met with "swimming" in the akerite but 

having the same strike and dip as  the sediments outs ide the akerite .  Proceed 
to Bonntj ernveien (7) and eastwards to Bonntj ern. On the n.orthwest side 
of  Bonn tj ern the contact ake11ite-hornfels i s  well exposed ( 1 3 ) . Assimila
t ion processes seems here to have taken place .  

Con,t inue further east on Ankerveien ( easterly continuation of Bonn
tj ernveien) across metamorphosed sediments with many dykes .  An old mine 
( 14) occurs, s imilar to that at ( 7 ) . At the southern end of Sognsvann three 
terminal moraines may be seen. One da ms the lake ; the vV-E road1 runs 
along .the  second ; the third ( and !argest) Iies west of  Kringsj å station ( 1 5 ) . 

Just north of Sognsvann station My til us ed u lis and ot'her late Pleistocenc 
molluscs were found ( 195 metres above sealevel ) . 

Return to town from Sognsvann station .  

Litcrature : 14 ,  3 9 ,  44. 

14. Grefsenåsen - Stig - Storhaug. 

Th 
OLAF HoLTEDA H L  

Take the  Kj elsås-line tram ( No. 4) from Dronningens gate or Storgaten 
to Sanatoriet stat ion ( l  in  Fig. 38) . From here take Dr. Smith's vei  south
eastwards to Kj elsåsveien, and follow this ro ad u phi li ( to the northeast) .  
Continue alon:g Grefsenko!Lveien until the relatively flat grourud close to the 

steeply ascending rocky mass of  the Grefsenås is  reached . l This flat ground 
has been levelled during sand- and gravel-quarrying operations some time 
ago . The area i s  occupied by the southern ( dis tal) part of  the Grefsen 
moraine, which has a rather complicated structure .  Layers or  i rregular 

masscs of  clay and sand containing locally fossi ls ( e . g .  Mytilus edulis) occur 
in  the boulder ela y and inåicate oscillations of  the ice front ( cp .  Isachsen 

194 1 ) . A typical feature is : ftop !a y er of washecli grave! and stones, the result 
of -vvave-action during the rise of the land mass .  To the right of the roacl, 
at  (2 ) , j ust below the steep rocky slope, :there are the narrovv remains of a 
terrace which poss ibly marks the h ighest "marine l imit" in  the Gref sen 
district .  Its height is 2 1 7-2 18  meters a .  s .  l .  

1 Bus N o .  56 ( Solemskogen) from Ankertorget stops here.  
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Fig. 38. Map to excursion 14.  Upper section SvV of (6) . Lower section S\V of (8 ) ,  

direction S\V-NE, length about 20  m. H - hornfelsed Ordovician strata, S - basal 

Pcnnian sediments, B 1 - basalt, RP1 - rhomb porphyry, N - nordmarkite, D - basalt 

of  Alnsj Ø area, SP - sycnite porphyry, A - argi ll ite and greywacke, St - summit 

of Stor haug ( with conglomerate) . 

From this locality and upwarc1s ( northwards ) along the Grefsenkollen 
roacl the rocks are very well exposed on the right hand s ide .  They are folded 
Ordovician' hornfels-rocks, contact-altered strata belonging to stage 4. There 
i s  an alternating succession of dark- andJ light-coloured hornf.elses, repre
s enting original be ds of shale or ( mudsrtone) and impure limestone. The 
hornfelsed l imestonc occur as either continuous laycrs or rows o f  nodules .  
According t-o McCulloh ( Oslo series, 1952)  these homfelses range in com
posit ion from biotite- and orthoclase-bearing r_vpersthene-plagi-oclase types 
(of ela y or i gin) to diopside-wollastonite types (of marly l imes tone o ri gin) . 1 

The homfel.s mass i s  cut by a number of c1ykes, the majority of which 
has a dip of about 45 ° tmvards the northeast, thus towards the nordmarkite 

1 About 1 80 m southeastwards from (2) vertical strata of a light coloured rock 

largely made up of finely fibrous wollastonite are well exposed. They represent contact 

metamorphic calcareous sandstone of stage Sb. 
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body o f  Grefsenåsen and tlhe subs ided  Alnsj ø area stil l further north. This 
system of dykes,  which evicLently has a "cone sheet" -like character, also cuts 
the nordmarki te adj acent to the hornfels , as seen on the right s ide o f  
the road between ( 4 )  and, ( 5 )  a s  well a s  in  old quarry walls below the road 
j ust south of ( 4 ) 1 . The dyke rock varies somewhat from one d.yke to another .  
In most cases we are dealing with light colour·ed, sometimes distinctly reddish , 

types with a finely porphyritic texture.  Professor I .  Oftedal has kindly 
studied thin sections from a considerable number of d·ykes and: has founcL the 
phenocrysts to be  perthit ic alkali f eldspar .  The ground mass i s mainly made 
up of feldspar .  In  some types alkali fe ldspar predominates ,  i n  other albite . 
Texture in  some cases trachytoidal . There i s  very l ittle o f  dark mineral s .  
Quartz may be present i n  small quantities . In  general we  can  speak o f  syenitic 
clykes , some closely relatecl to nordmarkite rocks .  

Interesting structural features are  seen  in an o ld  (hornfels) quarry, a t  

( 3 ) . He re ( Fig. 39) tectonic movements have tak en place, in  a nearly hori
zontal d irection , after the emplacement of the dykes .  In  this particular quarry, 
at the north end, there is a C·onspicuous dyke made up of a fine-grained 
pinkish rock, very rich in alkaLi feldspar.  The branching dyke s-een to the 
1eft in Fig. 39 differs both as to made of occurrence and petrographical charac
ter from the other dykes mentionecL. The rock is  more coars.ely porphyrit ic ,  

relatively dark, greenish, wirh a considerable quantity of dark minerals 
( mainly pyroxene and ore) in  the ground mass .  The dyke to the right in 
Fig. 39 i s  a syenite porphyry with small  phenocrysts ( 1 -3 mm long) of alkal i 
feldspar .  

The main nordmarkite body of Grefsenås.en i s  met with about 250 meters 
north of the quarry, at ( 4) . It is a pink, medium-grained> rock, which besides 

alkali feldspar conta·ins phenocrysts of a greyish-weathering potash-oligoclase 
( McCulloh) which gives the rock a porphyritic aspect. Dark minerals and 
quartz are present in  very small quantit ies only. A clear and s.imple contact 
between the nordmarkite and the hornfels is not well exposed at the road 
(but below i t ) . At the foot o f  the very steep rockface occur down- fal len 
blocks, mostly of dyke rocks . The whole rock-mass has evidently been strongly 
fractured ; fluorite occurs locally as fissure fiHings . 

Further along Grefsenkollen road there are plenty of good exposures 
of  nordmarkite .  011! the right hand! s id.e, at ( 5 ) ,  about 120 meters north of 
the junction of Grefsenkollen road with Lachmanns vei ,  a vertical diabase 
clyke with a N-S  strike cuts through the plutonic rock. 

The road then swings soutlw.rards in  a marked curve, approaching the 
area of Permian supracrustal rocks s tretching across  the upper part o f  
Grefsenåsen. In  places, a s  a t  ( 6) , the nordmarkite contains numerous smal l ,  
dark inclusions, the original character of which is  rather uncertain .  Professor 

1 In August 1 936 the Pennian rocks of parts o [  Grefscnåsen were mapped ( in scale 
l :  1 000) by M L  Hans-Olaf P fannkuch of the Tcchnische Hochschule o f  Aachcn. 
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Fig. 39.  Dykes in hornfels at (3) . Thrust-displacemcnt in left  part of 

the section 1 . 5-2 m. 

7 1  

Oftedal kindly stud:ied a thin sectiDn d such an inclusion a couple 0f cm in 
diameter, and makes the follDwing remarks : "The inclusion contains a pDr

phyroblast of plagioclase 4 X 5 mm, set in a very fine ground-mass .  The 
minerals of the latter seem to be mainly cordtierite and biotite, with needles 
of andalusi te  and wme apatite .  The indusion in all probability represents 
a hornfels of Golclschmidt 's  class 2 ." Comm0nly the bmclers of these in
clusions are not sharp and we  get the impression that assimilation processes 
have taken place . 

The Permian supracrustal e0mplex to the s-outh can be reached by, 
c .  g . ,  walking southwards f rom the main road a l ittlc  west o f  (6 ) . At a 
number 0f places there can be seen the c0nrtact between nordmarkite and the 
rhomb porphyry lava l{ Pt,  the latter being the youngest supracrustal Permian 
rock now exposed in Grefsenås.en . The nordlmarkite has• a very fine-grain.ed, 
evidently rapidly chil lecl marginal zone . Below RP1 c01nes a thin ( 1 -2 m 
thick) z0ne 0f a l ight-coloured, fine-grained quartzit ic sandstone of which 
we have no equivalent in  the Kolsås sequence, but which i s  represented in 
the Nittedal area. Further down c0mes Bt ,  the very dark massive (trachy-) 
basalt, probably 1 5 -20 m thick. Typi cal of this rock i s  a l ighter coloured zone 
Df weathering, 1 -2 mm thick. 

Finally come the basal Permian sediments, at !east 15 m thick with, 
in the lower part, psammit ic and (hornfelsedi) pelitic  beds, 1 and, in. the higher 
part, a zone of quartz congl0merate .  This series of supracrustal rocks s'hows 
a marked northerly di p ( 25- -30 ° )  with local steepening nrear the nord
markitc-contact ( upper section in Fig.  38) . Especially in the rhomb porphyry 
there i s  evidence of mechanical strainr, the felclspar phenocrysts being in places 

nl0re or  less squeezed out. 

A visi t  to the restaurant at the t0p of the hil l  can be recommendecl:. From 

here an extremely fine view is obtained of the wh0le Osl0 depression. 

Parts o f  the four main Pcrmian zones can very easily be  seen on the 

east s ide of Akeveien east 0f a N-S fault line. The more fine-grained part 

1 At this leve! occurs in the western part of Grefsenåsen a sill of a light coloured 

fine-graincd porphyritic rock with small perth i t ic phenocrysts and a ground mass very 

rich in albite. 
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of the basal zone of sedime111ts crops, out w·ell, and a short distance further 
south (7 )  we meet the tilted hornfels floDr of the sub-Permian peneplane on 
vvhich the sediments were, unconformably, deposited. The strata of the 
hornJels stand more or less vertical, with strike NE.  

The excursion may be continued in one of two ways . Either one can 
follow Akeveien downhill into Frennings vei, follow this  road to the south 
and southeast, via Kildeveien, Huldresvingen etc. to the shooting-range 
( skytebane) at Stig.  Or one may go east from Akeveien in order to study 
some rather remarkable structures on the ·eastern slopes of Grefsenåsen In 
the latter case Akeveien is left just  south of  the boundary between the Perm
ian sediments and Orclovician hornfels ,  and a path is followed leading NNE 
for about 1 50 meters .  One then turns east  and cr-osses the upper part of 
an open skiing slope which runs in a southeasterly direction . Here can be 
studied the Permian conglomerate strata in  small exposures and in loose 
blocks. Having passed the open field, obliquely downwards, one turns' north
castwards to  locate a narrow, shelf-like, ledge eroded in the quartzite zone 
below the rhomb porphyry. This ledge can be followed for about 1 50 meters 
towards the NE t i l l  the nordmarkite, which cuts through the Permian supra
crustal rock and the hornfels below them, is .reached (8) . 

\Vhat i s  of particular interest is the character of the houndary between 

the rhomb porphyry and the quartzite i n  this eastern area. This boundary 
shows very marked unclulat ions of fold character, with overfolding towards 
the south, the fold structure being especially well marked as the nordmarkite 
border is approached ( cp.  lower section, Fig.  38) . The quartzite i s  very 
strongly jointecL, with the main joint direction more or Less parallel to the 

axiaL plane of the folds. That this structure i s  the result of mechanical forces 
acting after the cooling of the RP-lava, i s  indicated also by the fact that the 
adjacent rhomb-porphyry rock has commonly a more or less mylonitic 
character .  An other point is the occurrence in the quartzite of an evidently 
s trongly deformed clyke-like mass of a labradorite porphyry. This may be 
explained as a tectonically cLeforn1ed and horiz.ontally somewhat moved 
( upper) part of a dyke which is seen to cut the B 1-lava on which the 
quartzite I ies .  Condit ions seem to tell of a compressional structure which 
probably ( like the marked northern dip mentioned from the more western 
distr ict ) , has some dose relation to processes connected with the emplace 
ment of the plutonic body. 

Just east of (helow) the eastern extension of the Permian rocks a path 
cai1 be found leading southwards (on nordmarkite) ti li ,  after ha  ving pass ed 
into homfels rocks, the middJ.e part of the skiing sJope i s  reached. In the open 
non-forested area here one can study the rather irregular houndary between 

the norclmarbte and the hornfels ( there i s  a dyke-like offshoot uphill ) . Down 
the slope one can notice (9) some xenoliths, several met·ers wide, of horn
feis in  the plutonic rock. If the strike of the bedding of the inclusions i s  com
parecl with that of the main (bed rock) hornfels-mass i t  i s  foun.cl that the re 
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i s  a marked difference, o f  varying magnitude. Fwm the foo t  o f  the skiing
slope a comparatively wel1-markecl path can be  r.eached running on the east 
side of the brook shown on the map, either by fo1lowing a path leacling in 
a NE-direct ion, or  a path leacling southwards, from which after some 
2-300 meters, a branch l eacl s  down to the brook mentionecl .  

From St ig the excursion continues northeastwards, east o f  the shooting
range until ,  after about 500 meters, several quarries are seen to the left where 
mainly Ordovician hornfels and Permian lava have been workec1. These 
rocks occur as inclusions in  the nordmarbte and represent xenoliths which 
must have fallen down into a magma of low viscosity from the " roof" of  
the magmatic chamber, during a pwcess of stoping. Xenoliths of a l 1  s izes, 
up to diameters of sev.eral hundr.ecl meters, are very typical of the nord
markite zone south of  the Alnsj,O area, and their arrangement ( cp .  the 
colourecl map) gives an indication: of the original character of the roof in 
various parts of the area under consideration. (A very big indusion on the 
eastern side o f  Arvo11åsen, made up of  both Javas and Permian sediments ,  
i s  o f  particular i nterest because  the series l ies i nvertecl. The block must 
have rotated during the subsidence in  to the magma) . 

In the quarries north of St ig i s  at present ( 1 956) , j ust east of the rock
crushing house of the north em quarry ( 10 ) , an exposure that shows B 1 ,  
quartzi te and  RP1 i n  a continuous series ,  here w i th  a moderate northerly dip .  
All  the rocks are of com·se highly metamorphic .  As was loca1ly the case in  
Grcfsenåsen the  rocks have been  exposed to strong mechanical strain .  
The  feldspar phenocrysts of  RP1 have frequently been squeezed out, and 
along certain zones of movement the rock has been complete1y mylonitized. 
T,hi s  process probably took pl?.ce just be fare the xenoliths subsidecl i nto the 
magma. 

Anobher characterist ic  fea·ture is that the rhomb porphyry rock shows 

more or less round patches, some few centimeters i n  diameter, where i t  has 

been strongly altered . Professor I. Oftedal has studied the phenomenon and 

\Hitten the fo1lowing note : 

"The orcl inary rhomb porphyry i n  this locality i s  nearly blackish grey 

and very fresh .  The patches are visible in  a sma11 area, some squar.e meters 

only, on the wck surface. One or two of them have been examined in some 

detail .  They exhibit  a central nucleus some centimeters in diameter, made up 

almost ent irely of a crysta11 ine aggregate of a greenish-black common horn

blende . This i s  immecl iately suroundecl by the rhomb porphyry, which i 5 ,  

however, cl iscoloured for a d istance of a few c-entimeters .  In particular the 

rhomb feld'spars stand out clearly, light grey in colour. The alteration pro

cesses within this discoloured zone inclucl e  formation of some minerals and 

corrosion· of  others .  The mos1t conspicuous n.evvly formecl mineral i s  a green 

epidote, which occms abundantly near the nucleus bounclary, and occasion 

a11y within rhomb felclspars. 
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As the norclmarkite contact is  not more than a few meters distant, horn
blende,  epidote, etc. can hardly have formed. during the period of normal 
contact metamorphism.  vV.e have to imagine some kind of hyclrothermal meta
smnatism at a somewhat later stage . This i s  supported by the occurrence 
of a number of narrow, light-colourecl veins in the close vicinity of the 
patches .  The clean boundaries of the homblende nuclei suggest that they 

may have clevelopcd in pre-ex ist ing vesicles in the rhomb porphyry lava ." 

North of the norcl'marki te  zone now dealt with, we have the Alnsj Ø 
'lrea of Permian supracr

.
ustal mcks ( with some clykes) ,  a large subsidecl 

fragment o f  the crust which may be regarcled as a part of a cauldron-subsiclence 
b lock . This area can easily be approached, i n  the Storhaug district ,  by con
t i nn ing f rom the quarries northwarcls along a wcll marked path. Ther·c 
is here very li t t le of moraine deposits .  One may \valk for cm1siderable distances 
practically di rectly Q n  a sloping floor of nordmarkite with often fine ic(�
scour ing .  The surface commonly foHows marked joint planes in  the rock. 

'Nest of a little bog and j ust befare the main path turns northeastwarcls  ( 1 1 ) 
the northern boundary of the nordmarkite i s  crossed and we enter a zone 
of a f ine-grainecl, partly porphyrit ic basalt ic  lava, belonging to the AlnsjØ 
supra-crustal complex. This la va zone belongs stratigraphically far above RP1 
and may possibly be compared with the zone B2 which in Bærum and Nittedal 
comes above RPg.  

One now continues di rectly north, up the sm1thern slope of Storhaug. 
After a quite thick E-vV clyke of syenite porphyry, the argill ite or greywacke 
of the AlnsjØ series i s  met with. The colour of this rock changes, kom south 
to north, from dark grey to purplish, the change being due to the effects 
of contact metamorphisrm . The rock is  very massive, but in places a bedding 
can be seen.  The dip i s  to the north, decreasing northwards, unt i l  the 
youngcst stratigraphical member of the Alns jø series , the Storhaug con
gl omcratc, i s  mct with, ocupying a marked synclinal posit ion.  The con
glomerate is  mostl y a fai rly well-beclcled rock of varying coarseness, with 
sandy layers .  The pebbles ( and sand grains) are made up of porphyrit ic and 
fine-grained igneous rocks. One meets with both bas:altic  types and relatively 
acicl felsite-l ike rocks which possibly may be of effus ive origin. Considerable 
masses of volcan ic r·ocks must have been exposed to denudation before or 
during the cleposit ion of the Storhaug conglomerate. 

McCuHoh has pointed out that the contact metamorphism along the 
border between the norclmarkite  and the Alnsj Ø rocks i s  far less strong 
than along the southern margin o f  the norclmarkite, where it i s  i n  contact with 
the Cambro-Si lurian sediments. . A considerable cooling of the magma there

f ore seen1s to have taken place betwecn the time of norclmarkite-emplacement 
and the subsi clence of the AlnsjØ block . 

From Storhaug one fol lows the same path back southwarcls to Stig and 
takes a bus ( No .  3 1 )  e . g .  from the Lus stop at ( 1 2) , back to  the city. 

Literature : 1 4, 20,  25,  28,  37, 39, 48.  
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15 .  Ekeberg. 

Bv 
OLAF HoLTE D A H L  

Take the  Ekebergbanen tram from Stortorget t o  Sj ømannskolcn station 
( Fig. 40) . 1  During the later part of the ride the l ine rises from the low 
ground of the city with its superficial Quaternary deposits ,  up the northern 
slope of Ekebergåsen along the Kongsveien road .  On the lef t  may be seen 
much crushed Cambrian alum shale with contorted intrusive bod.ies of the 
mænaite type .  The latter represent sheet, or sheet-like, intrusions characterist ic 
of the horizon j ust above the sub-Cambrian peneplane ( cp. S lemmestad and 
Akershus, p .  45 ,  77) . Doth the shale and the intrusives have been clragged 
down along the northwarcl.-dipping fault-zone borclcring Ekeberg. About 
250 m f rom the foot of the slope Archaean rocks appear, they are much 
fracturecl and brecciatecl near the fault-zone. 

Alight at S j ømannskolen and walk to the western f ront of the building 
( l )  where a fine panmamic view may be obtainec1. Southwards the fault
zone nms along the western s·ide of Ekeberg ( describecl in detail  by BrØgger, 
1 886) , with downfaulted Cambro-Silurian in  the is lands and in  the peninsula 
j ust  south of Bel<Jkelaget station.  To the west, under the fault-slope, are more, 
i slands ( e .  g. Hovedøya, sec p .  50)  made up o f  folded shale, l imestone etc . ,  
w i th  ENE strike. Beyond appears the  pointed northerly extremity of Nes
odden where uplifted Archaean occurs .  Further dista111t stil l the Cambro
Si lurian forms the low-lying ground o f  Asker and Bærum ; lava-capped  hills 

of Skaugumsås, Kolsås (p. 52) rise behind. 
To the north-west lies the Akershus peninsula ( p .  77)  vvith the Archaean 

basement on its western, far s ide .  Here runs a north trending fault, presumably 
a northerly continuation of the wester111 Ekeberg fault . About 7 km dis-tant 
the forested area of Ullernås with its hard wre of Oslo-essexites, rises sligthly 
ab{JVe the surrounding low ground. 

In the slope S'vV of the bui ld ing are several exposures of the prevailing 
Archaean rocks of the distr ict .  These include l .  gneisses·, relatively compact 

in some zones but more banded in others ; 2 .  amphibolite-band.s of varying 
thickness ; 3. pegmatite veins cutt ing l and 2, the strike of which generally 
is  NW. 

Defore crossing the t ram-line again, attention i s  drawn to a f enced-in 
place j ust below the Kongsveien road and opposite the more southerly plat
fonn of Sj ømannskolen station. It i s  of both geological and archaeological 

interest s ince i t  contains an ice-striated rock surface with rock carvings 
of Late Stone-Age man. 

1 Alternatively t<1ke the tram markcll " Gamlebyen" lo the terminus and walk from 

t.hcre to  Sj ømannskolcn. The cxposures, howevcr, are not accessible because of the  

tram l ine . 
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Fig. 40. Map to excursion 15. Section at (4) . 

Cross the l ines and proceed northwards to the restaurant and on up 
the slope to the curve on Vallhallveien facing westwards .  In  places may be 
observed a thin cover of  ground moraine with local concentrations of stones 
or  blocks, the majority of which consist of nordmarkite .  

In the same curve of the road good exposures show fracturing of the 
Archaean rock : s l ickensides tell of dislocations in  varying directions and of 
varying degrees of steepness .  Calcite has been depos•ited on some fractures .  

A thin pegmatite vein, dipping sl ightly southwards i s  seen to have been 
stepfaultedt, with the dmvnthrow to the north towards the main fault-zone, 
but most probably this faulting i s  of Pre-Cambrian age. 

At this elevation ( 1 20- 1 30 m above sea-leve! ) Ekebergåsen has a cover 
of marine clay over quite wid:e areas. 

Just east of the curve a splendid view may be obtained. Down-faulted 
Cambro-Si l.urian: rocks occupy the lowland at the foot of the steep slope 
below the road but are largely hidden by thick masses of marine clay. To the 
north rise the forestecl masses of Gref senåsen (p .  68) , Arvollåsen, Røver
kollen etc . ,  mainly consisting of hard syenite rocks . Further west the distal 
part of the Grefsen. morai ne occurs and for lo111g d istances the approximate 
upper l imit of the Quaternary marine depos i ts is well marked topographically 
at a height of ahout 200 m. 

Downwards along Vallhallveien are good exposures in  gnei ss .  Further 
on the main zone of dislocation i s  approached and on the right hand side 

of the road ( 3 )  badly crushed alum shale (with nearly vertical cleavage) and 

i rregular, tectonically deformed and broken bodies of Permian intrusives of 

the mænaite type can be seen.  The Archaean rocks are o ften brecciated, ancl 

steeply incl ined fault-planes, striking along the roacl ,  display slickensiding in  

the  border zone .  These movements were  obviously not  restricted to  one  

plane of  d� slocation .  

500 m 
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Vallhallvei en follows the fault-zone for some distance before swmgmg 
to the left where i t  enters less deformed rocks belonging to higher strati
graphical horizons.  The steep fault escarpment rises  a short distance away 
to the right .  

Just above the houses 63-69 on Vallhallveien a proj ecting mass of hard 
rock represents the northernmost part o f  a vertical rhomb porphyry dyke .  

This cuts only the Pre-Cambrian and stretches southwards for  a long distance 
(pass ing east o f  Gj ersj øen, c f .  coloured map ) . I t  does  not continue north
wards into the Cambro-Si lurian, probably because the f issure along which 
the magma was intruded diclJ not reach above the relatively rigid and easily 
j ointed Pre-Cambrian bascment. ( C f .  the large Modum dyke on the western 
margin of  the Oslo region) . 

At the intersection o f  Vallhallveien and Ryenbergveien a syncline in 
Ordovician limestone 3ca with adj acent older and younger shaLes is exposecl 
( section Fig. 40) . In  the s10uth part of thi s exposure two faults occur, the 
more southerly one bringing black, steeply inclined alum shale into contact 
with the above mentioned l imestone .  A few hundred meters further east 
along Ryenbergveien, ADchaean rocks of the bDrder zone, frequently brec
ciated, are quarried. 

From the intersect ion of Vallhallveien and Ryenbergveien take the latter 
road: down to the west, where several exposures of  Ordovician shale and 
nocluJa,- l imestone can be  scen. They dip steeply northwards , having been 
clraggecl down .during the faulting .  

Proceeding along Konows gate crushed alum shales ( with sheet-like 
intrusives) occupy the steep slope to the left. The shales here were quarried 
and burnt for alum during part of the period from 1 737- 18 1 5 .  

Literature : l ,  4, 5 .  

Some Places of Geological Interest within the City. 

Bv 
GuNNAR HENNINGSM OEN 

P r e - C a m b r i a n - C a m b r i a n . 

A k e r s h u s c a s t l e. An i111teresting section ( Fig.  4 1 )  is seen close 
to the raih,·ay l ine along the quay-side, south of the City Hall .  Steeply d1ip
p ing p,-c- Cambrian rocks, gneis ses and amphibohtes  ( l  i n  Fig. 4 1 ) , are 
exposed at the entrance to an air-raid shelter anclJ southwards. A layer of 
conglomerate and ar kose ( 2-3 ) ,  one metre thick, is seen to overlie the Pre
Cambrian j ust a ho ve the en trance.  Further north occur ( 4) black shales 
( almn shales) which pro ba bly are of  Midd le Cambrian age . No fossils have 
been found.  Permian si l ls of mæmite porphyry ( 5) are seen ahove the alum 
shales. 



7 8  OLAF HOLTEDAHL AND JO I-IAJ\NES A .  D ONS M.-N .  Kl . 

Fig. 4 1 .  Section below Akershus castle .  l .  Pre- Cambrian gneiss  etc . ,  2. Conglomerate, 

3 .  Arkose, 4.  Alum shale, 5 .  Permian s i l l s .  

R å  el h u  s g  a t  a .  On the northern side of Rådhusgata, near RDsen

krantz gate, a s imilar section i s  exposed thwugh dark unfossi l iferous alum 

shales and light-wlmtred Permian sill s .  

G a m l e b y e n . Upper Cambrian a lum shales underlie large areas 
of the city centre and also 0ccur at Ty)yen and Gamlebyen. The shales are 
rarely exposecl, except by casual d igging in streets and Dn builcling sites .  
They may, however, be studied in  the abancl0ned alum shale quarry Dn the 
south s ide o f  Konows gate ,  on the north em slope o f  Ekebergåsen.  ( See a bo ve) . 
Peltura, Parabolina and other l:_Tpper Cambrian tril0bites are here often 
numermts• in the black l imestone concretions ( st inksto nes) in the shale. 

M i d el l e O r dl o v i c i a n .  

Several good s.ections can be seen in  th e  town. They show a marked 
banding due to frequent alternations between layers of dark shale and impure 
limest0ne or l imestone noclules, with a mor·e light colourecl weathered surface .  
The becls are often beauti fully foldecl. Good sections occur along Frecl:eriks 
gate, west of the University ( Lower Chasmops Shale) , Drammensveien 
( Lower Chasmops shale vvith, in the western part of the section, Ampyx lime
stone) ,  Urani enbmgveien between Josefines gate and Holtegata (Ampyx 
limestone folded in to an anticline and cut by a Permian dyke Fig. 16) , and 
in Halvdan Svartes gate near the Frogner Park between Solheimsgata and 
Drammensveien ( mainly Ampyx limestone) . 

P e r m i a n el y k e s .  

Of larger clykes can  be mentionecl the  rhomb-porphyry dyke seen  in 
a ridge in the Frogner park j ust  northeast o f  the Vigeland monolith and a 

dyke o f  related type i n  Sten spa rken ( somewhat norlth o f  Fagerborg church) . 

Literatnr e : l, 14 .  



1 957 . No . 3 .  GEOLOGICAL G U IDE T O  OSLO A N D  DISTRICT 7 9  

Norwegian Ornamenta! Stones in Oslo. 

Bv 
G u :-� N A R  HEN N I N GS M O E N  

Yiany of Oslo 's  builclings are wholly or partly faced with stones of 
Xorv,·egian origin. A few of the c·omrnonest are mentioned below. 

P r e - C a m b r i a n r o c k s.  

:vi i g m a t  i t e from the horder area between the Østfold granite and 
the surrounding gneisses at Hvaler in  Østfold, i s  used in the lower part 
of the eastern, s·outhern and western walls of the City Hall ( Rådhuset ) .  Also 
other buildings near the City Hall , and on others clsewhcre in  the town .  
The stone itscl f shows granite penetraJt ing and partly assimilating the  gnci ss ,  

f ragments of which are somctimes preservecl as rel ics .  
Light-colourecl Ø s t  f · O  l el ( I d el e f j o r el) g r  a n  i t  e i s  used for the 

staircase o n  the northern side of the City Hall .  A single large piece i s  repre
s•entecl by the �1-onolith in the Vigeland lay-out ; other (granite) sculptures 
were similarly fashionecl fr0m single blocks. 

O r cl o v i c i a 11 a n cl S i l u r i a n  r o c k s . 

P o r s g r u  n 11 L i m e s t D 11 e ( so-callecl \Venlock Limes tone) i s  u sed 
111 Stort ingsgata 30,  for builclings of Fridtjof Nansens plass 7 and 8 facing 
out to Tord'enskjolds gate, and' in  Storgata 2 1 .  Other fine examples of this 

stone are seen in Trondheimsveien 5 and elsewhere in  the city. The stone 
i s  grey, richly fos-siliferous limestone from bed.s of \Venlock age from the 
Porsgrunn area. I t  represents a n e  a r - r e  e f facies and i s  crowcled with 
fossils ,  especially thick encrinite stems, corals (H alysites, Fa'vosites, H elio

lites, rug ose corals )  and other reef-builders such as stromatoporoi cls an�] 
bryozoans .  

:V a u s  k e m a r b l c, f rom northcrn Norway, i s  usccl among othe1· places 
in the front of Stortingsgata 12  and in  the entrance hall of Stortingsgata 28 
( Odd< Fellow building) . I t  i s . a white, recklish or grey-hlue crystall ine rock, 

probably of Orclovician age . 

P e r m i a n  i n t r u s i v e  r o c k s . 

L a r v  i k i t  e, well known in  Great B ritain and otlher foreign countries 
as an ornamenta! stone, i s  a l ight o r  dark blue augite monzonite f rom 
Larvik and other parts of  Vestfold .  It i s  extensively usecl in Oslo as a facing 
stone, e .  g builclings. in Roald Amundsens gate and Klingenberggata. The dark 
blue larvikite is  very well seen in  Klingenberggata 4, and the l ight blue 
Jarvikite i s  used on the grouncl floor of S tortingsgata 22. I t  i s  also usecl 
incloors for shop-counters, ·etc .  Its  beautiful labraclorization when polishecl 
is depenclant upon the cryptoperthitic structure of the felclspar and due to 
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some sort of internal reflection from the bounclary between the two felcl•spar 
faces of the cryptoperthite .  

T Ø n s b e r g i t  e ,  from TØnsberg in Vestfo.Jd i s  a variety of larvikite 
which i s  recl-colourecl ,  cliue to alteration.. I t  i s  wel l  c1isplayecl in  Rådhus
gata 8. 

N o  r el 111 a r k i t e, a reclclish soda syenite, is named after Nordmarka, 
the forestecl hi l ls north of Oslo. It i s  quarriecl at several places arouncl the 

town, e .  g .  at Grorud, and is usecl in  the lowermost part of the walls of the 
Parliament Builcling ( Stort inget ) . It  i s  even better seen in the walls of the 
Zoologi·cal Museum in the Botanical Garden (TØyenhagen) . 

D r  a 111 m e n  g r  a n  i t  e, a reel biotite granite from the vicinity o f  
Drammen, i s  used i n  the waUs o f  the Geological Museum in  the Botanical 
Gardens .  Polished slabs are uscd as a facing stone in the cntrance to Karl 
Jo hans galte 23 .  

Literature : 14. 

Giants' Kettles (Pot Hoies) in the Oslo district. 

(Text to the maps Fig. 42.) 

BY 
H A L V O R  R o s EN D A H L  

1\Iap l .  V a r el å s e n i n A s k e r .  

V a r el å s e n .  The kettles a r e  s i tuatecl on the top of the 111ountain, on  
the S\  V part of a riclge S of  the  small tarn, on the very eclge o f  the  steep 

slope downwards to the SW, at  more than 300 m a .  s .  l .  Four kcttles are 
v is ible, with c1iameters 0 .4-0 .8 m. 

1\tiap. 2 . V e s t m a r k a  ( \V of the Sandvikselv valley) . 

H a v e r  å s e n . One kett le, diameter about 0 .8 m, S of and not far 
from the basis of  the former fire-guarcl tmver, 438 m a .  s. l. 

R a m  s å s  e n. One kettle near Stovisæter on a small riclge VI/ of 
l3reiclmosen, at more than 400 m a .  s. l . ; diameter 70-90 cm. 

S v a r t o  r å s e n . .  Three small kettles, the !argest one of which I S  

30 cm in  d iameter and 40 cm cleep, vV of Skui farm, on the crest of the 
mountain ridge at 258 m a. s. l .  

Map 3 .  M a r i el a l e n .  

D a u s j p) e n .  On the  SE slope of the  steep rocky wall on the  NvV 
side of GrØndalen, sloping towards DausjØen. A very large kettle, diameter 
3 . 5  111 . Some few meters to the north the re i s  a small er kettle, 0 . 7-0.8 m 
diameter. To fine! the locality, take the road to the east from the busstop 
"Lokalet" ,  and follow a path to the NE through GrØndalen. 



1957 .  No.  3 . GEOLOGICAL G U I DE TO OSLO AND DISTRICT 

l\:fap . 4 .  S 0 r m a r k  a (F of S part of Dunnefjord, rnainly 
Duhide the map area ) . 

8 1  

G r  y> 11 l i i't s e  11 .  One kettle on the western slope of the northern part 
of the rock ridge � F  of Pr insdal . Diameter 42 cm, emptiecl to the bottom, 
1 . 5 !Tl . 

F l  0 y s b o t n . From the  old roacl southwarcls, passing Prinsdal .  a 

farm-road leacls towards the east to Flf)yshotn farm. From the point of this 
road, were the view opens out on to the fields of Flpysbotn, there i s  a kettle 

1 00 111 to the nDrth o n  a l i tt le rock outcrop covered with brushwood. The 

diameter of the kettle i s  (i0 cm, the depth more than 90 cm. Quite near th i s  
kettle there i s  a smaller one .  

S t a  l l e r  u (\ .  A l i tt le S of the farm, at the !ane to Stallerudhytta on 

the \V s lope of the steep rock wall ,  two kettles are locatecl  close togcther .  
1 . 2 and ] . l  111 diameter, and cach more than l m cleep . 

G j e r  s r u  el - J o n  s b r i't t e n . On the east s ide o f  Manrtuvegen 
( K lemetsrud-Myrer ) ,  m i cl V\·ay betH·een Lower Gj ersrucl and Jonsbr[tten 0 1 1  

the rock slope, inc l i n cd to the 11·est, tlwre i s  an oval kett le ,  d iameters O. lJ 
and 1 .25 m. Nearer to Jon shr!'t t rn ,  on the same s ide o f  the road, there i s  
a smaller kettle . 

S o f  l\1 y r e r, at the S-end of l\faurtuvegcn, there i s  a t:trn, Myrer-
tj ernet .  On the SE side of i t ,  i n  the steep rock wall sloping to the \V, ther(' 
i s  a large, somewhat oval kettle, diameters 1 .25 and 1 . 1 0  m .  The kettle \\'a s  

emptied of 1vater anc1 grave! in  1 948. The clistance to the bottom i s  3 .5  m .  

and the excavation may be t raced in the rock s lope 3 m h igher .  The kettlc 
widens clownwarcls, and has �cre\r scnlpture. 

G t  y t e  b r i't t e  11 . 700 1 1 1 N of Siggerud chapel, E of the remai 1 1 �  

o f  a l ittle house, heneath the  electric transmi ssion wire, i n  a steep rock wall 
sloping to the \V. Here a large, almost c ircular kcttlc ,  diameter 1 .8 m.  
v i s iblc depth 1 .4 m.  The bor ing rnay be tracecl upwarcls i n  the steep 

gne i ss wall .  

F j e l  d .  At Enebakvegen, an the  E sid'e of Bindingsvatnet, E af the 
mauth of Svartholbekken, between Fj eldsætra and Langhrrtten, on the almost 
vertical rock wall facing \V, one large kettle, only partly excavated in the 
rock, the western side being open . N of thi s  kettle there i s  a smaller one ,  
wholly excavated in rock and filled with grave! and water. 

J e v i k p l a s s  ( Nordby) . A little S of the farm, a c i rcular kett le ,  
60 cm, on a flat rock surface .  

F j e l i s t  a el (on the map Fjæstacl ) , 'vV of Jevikplass .  A l itt  l e  SW of 
the farm, on the SI� side of the road to Greverud, a large kettle, 1 .4 rn dia
meter, on a rock surface sloping slightly to the \V. 

Also outside the map areas of Fig. 42 kettles are knmvn . Some a r e  

mentioned heiOI·I'. 

At the mouth of Hakloelva in Uj yirnsj pen, Nordmarka, 3 small kettles .  
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Kle m e tsrud 

Fig.  42.  ?o--f aps  showing lorat ion of pnt -ho lcs .  
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About 200 m \V of the northern end o f  the lake Kringla, Solemskoge n ,  

E o f  Maridalsvatn, a kettle IY i th diameters 65 and 80 c m .  Emptied down to 
1 .20 m without reaching the bot tom.  

The large and famou s  kett les  at Kongshavn and B ekkelaget described 

by B røgger and Reusch i n  1 874, the !argest o f  them more than 10 m deep, 

have mostly been cl i sturbed by the  con st ruction of the railway i n  1 879. 
\V of the northern part of the area o f  the coloured map : Retelsæter on 

the rhomb porphyry plateau,  abou t  500 m a .  s .  1 . ,  SE of Sundrvol len, Ringe

rike.  Along the S\i'l edge of the f ielcls, to the  r ight of the path from Retel 

sæter to Kleivstua, are two ketJt les,  the !argest  one 70 cm in d iameter,  named 

" S ankt Olavs br9in n "  ( Th e  IYel l  of Sanct Olav ) . 

The above i n fo rmat i·o n  c01nes partly from my own obsen·ations,  but 
most ly from the observations of the late Alfred Janso n .  The DausjØen kettles 

i n  Maridalen have been d e scrihecl i n  a newspaper-art i cl e  hy Han s And resen 

i n  1 950. 
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