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THE OR DOV I C IAN OF OSLO -ASKER 

J. Fredrik Bockelie 

The Lower Palaeozoic succession of the Oslo--Asker District is folded 

and contained in a complex decollement and splay thrust system with 

listric faults (Bockelie & Nystuen in prep.). This deformation is 

primarily the result of Caledonian deformation which is responsible 

for some shortening of the sequence (Ramberg & Bockelie 1981 ). A sole 

thrust is regionally present in the Cambrian sequence, generally 1-2m 

above the Precambrian basement. The black Alum shale of the Cambrian 

is an ideal lithology fo� a thrust plane. Sediments below this thrust 

plane are influenced by Permian block faulting only by being tilted, 

whereas the sediments above this sole thrust are folded. 

The Ordovician rocks of Oslo--Asker (Fig. l) comprise approximately 

400 m of alternating limestone and shale unit� richly fossiliferous, 

with frequent occurrences of clastics in the Upper Ordovician. Details 

of the depositional history are to be found in Bjørlykke (1974). The 

Tremadoc immediately succeeding the Cambrian consists of black Alum 

shales with Stink-stone lenses, gradinq into shallow water limestones 

and grey-black shales in the Upper Tremadoc-----Arenig. 

The tri-partite Orthoceras Limestone containing the Arenig--llanvirn 

boundary (Kohut 1972) is very fossiliferous, particularly in its middle 

part. The unit represents the second phase of shallowing in the Balto

scandian Basin. The Llanvirn--Caradoc succession consists of alternations 

between shales and nodular limestone, terminating with a shallow water 

bioclastic Upper Chasmops Limestone. Detailed analyses of the fossil 

content of this unit in the Oslo---Asker and adjoining Districts have 

recently been made. (Bruton & Owen 1979; Qvale 1980; Owen & Bruton 1980). 
Present investigations indicate shallow water conditions in Asker/Bærum 

with local synsedimentary breccias (Bockelie in prep.). 



r------
l os L o HE GI oN T

---;:;:-;--::-·---�-------------------------·· 
j·-------·--····· . l ' OS I< \S 

107 

l 

··---------� ---·-- · 

i ; , . ,""' & ' c,, , ; ' ;;; ;,,,;,. � T',;<J,., , • J .. ' .. K E H 

i--- . . . --------- .J����::���'L__ _ __ j __ -:---:====--==--"'-="""'=�-��==J 
max. 30 - � _.:;b Calc:Jrcous �;�,ndst:me formation 

Orduvician 

Sb 
l 
j Tn:ta.c.pis 

)a 
u.o l' Sl:tit:S (4c --)b) 4d 4t;�-l 4r.:•t. 

�------! -- --- -- -
-

--- ----·1- :,.,�. 
l l' 1·4\Jh,;; __ ' ,, 

11 Cha·ninp• . l 
r 1 ( :1rYh<. ! 

i l '"""' (-f,,,,.4 >) +hi' 
l :\!.0. l -lh> -�- li 
i l l 

l ,�-- Ogvgiocuri> ::·:,�:--!---��-;�;:�o---1 
• ·;crie�; (+a�..:) �-----�---�---------� 

��� -,,11. .\·,uphus 

. --�:--����� i --�-���'-'::_ __ ----��� 
.\u·nig 

'cri.-s (lb-c) l 3c> i 
! 1 

<>-�-- ccr:"P'�'�----- - ---T :::,--·l 
- -- i 

l . l l l l scri<-s (2c·---1a) l �:x-;; l 'l'nn><<d»c l 

-------- - -- ��-�--Oh-n:� · --- --- - ����--�-�����--,·�:-��'l------ ----------
.1} .C. 

�c ri es (2:t d) _ OluaJ..:; .<,{·ri 1:;; 

---------------- .. ---1 ��: ----1--- - - - ---Cambdan 
Para<.i < :� id t·s _ l : �-�-;, 'j 1'<�rad1;,_iJt•,<; 

�;n1cs (lc---dJ 1 • 1 �.t�ries 
�.l.C. 

l l ;\a -��,; l 4J,. 

l: 5��rJ l j 
l 

120- l l_' 
165 

li l 
iU l l 

:l 
10 li 

10 l 
20 l 

l 

45 

21) 

-It".( 

·lb2 .. 

4},·· 

41n 

3c·.· 

3�,.·.-.: 

J .. -,.', 

-��:�: _ _ _ __1 
2d::: l 
2J� .. ,.:; l 
2ai� 

2a-x 

!d 

b·,tdus shalv" (·hb, ·:J & linu·su,,H. (·hl;)) 
l.-r.pcr T:Tta ... pi:� sh. (4t - ;, & Tn'!;"l'o\'i' J,.t_ (4cr·�·: 
l .o\\("1" Trctn:,pi..; '.halt� 

( ppcr Cl·,l•nl••i''; linwstnrw fl\• 
l'r·p•;r ( \:;.·-t:P•P' :·in1o· 
r 1_\,f"t ( ha<-,rno,p.c; linwqr·l!· 
l/,wcr Ch·tf't;lop, :,L:dt· 
1\mpy-x ltnH''.tont· 

Lpp•:r J)id� rnn;.•.rap\u<; ·-hale 

L. lJj,_!ynwgraptu·; :-:h. ( -- J'hyllfJ:.!_T"aptu::; ... h.) 
{"u·:.tti:pyge l1rrwst•nw 
Ccratnpyg-l: shalt>:. 
f)i-cty•mt·'r.la •l·<tl• 

)\:lrura 
I.cptopla:;tu-; & Ecll"Y•':tTL 
Par:.tholina spinul��-..a 
( lknu� & . \gnnst us oiH:·�us 
1\gn,,stu-; pi:-.if,lnnts 

l'aradoxidc" J}:UaJm.:i_..,..,inlus 

Alum sh<!lc with 

stink,·.tonc 
("OilCI"('tlollS 

l Basal cgl. 
1-. - - [ ----- ------------- 1 -- �;;�-- l 

l l, C:. i Jiolmi:1 IL-.: j j f.l'rit·_.., (la -b) h'� l 
_________ ! ______ ! _______ ------------�- --� 

l c�-� 
1c7. 

i _ __ iiJ[IIr �r- �-�-- 1-I_L -------T 
(J!cndlu:.; 

Under1yinr!· 
l ----------------' 

Figure l. Stratigraphical succession of the Ordovician in the 
Oslo---Asker district ( after Henningsmoen in Strand & Henningsmoen 
1960). For modifications of Upper Ordovician succession see Fig. 10. 
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The black Tretaspis Shale, succeeding the Upper Chasmops Limestone, 

indicates an extens ive transgress ion close to the Caradoc/Ashgill 

boundary. A progressive shallowing of the Oslo--Asker District took 

part in the Upper Ordovician, ending with local supratidal conditions in 

Asker and Bærum. 

The increase in sedimentation rates throughout the Upper Ordovician is 

probably related to Caledonian movements and proximity to source areas 

supplying coarse clastic s ediments. Microtectonic triggering mechanisms 

have been suggested for several of the sandstone beds in the Upper Ordovi

cian (Brenchley & Newall 1977). Irregularities in the basement with 

differential movements of blocks of Pre-Cambrian rocks may account for 

same of the recurrencies of topographic highs and lows during the Cambro

Silurian. 

A sharp boundary between the Upper Ordovician Langøyene Sandstone and the 

Lower Silurian s hale (etage 6 of Kiær 1906) is locally interpreted as an 

eros ional contact. The presence of a Clim�cogc�ptus apparently of the 

normalis group in the Husbergøya shale (Brenchley & Newall 1975) suggests 

that the Ordovician--Silurian boundary may be within the 'Calcareous 

Sands tone' unit generally referred to as Ordovician (etage 5: see Brenchl ey 

& Newall 1975) . 

ITINERARY 

The raute goes from Sundvoll en to Nærsnes by bus, passing through the 

Permian lavas of Krokskogen, further in areas of folded Ordovician and 

Silurian rocks. On the west side in Røyken and parts of Asker we wil l 

see Permian intru�ves (granite) . The bus will join the El8 (Drammensveien) 

at Sandvika and foll ow the western part of the fjord to Holmen, leaving the 

El8 he re and tak ing ro ute 167 to Slemmestad and Nærsnes. In Asker good 

sections of Middle and Upper Ordovician and Lower Silurian will be s een 

from the bus. Also good views of the Precambrian faultline down the eastern 

side of the Osl o fjord. At Nærsnes we shall study a potential Cambrian/ 

Ordovician boundary section (Bruton et � - 1982). 
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Figure 2 Map of Oslof· JOrd showing b oat raute aft er l o ca l i ty 3. 
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After STOP 3, the excursion will travel by boat on the Osl ofjord (Fig. 2 ) . 

STOP l NÆRSNES TYP E  PROFILE (Fig. 3) (David L. Bruton, Bernd-0. Erdtrnann 

& Leif Koch). Henningsmoen (1957, 41, Fig. 6 )  briefl y described 

this locality and provided a composite section. The local ity has 

since been cleared, and care

o 

Figure 3. Location of the 

fully logged for fossils 

(Bruton et�· 1982 ) .  

Folded Upper Cambrian alum 

shal es and limestone of the 

Olenid Series (pars) crop 

out at the roads ide 400 m 

south-s outh-east of Nærsnes 

Church (Fig. 3). Approxi

mately 47 m north of a s mall 

bridge and 2 .3 m in the sec

tion above the footpath, lime

stone concretions contain well 
Nærsnes type section pres erved Peltura scarabaeoides 

scarabaeoides (Wahlenberg, 1821) , Ctenopyge bis ul cata (Phillips, 1848) 

and Sphaerophthalmus humilis {Phillips, 1848), characteristic of the 

Upper Cambrian f· scarabaeoides Zone 2dy. Jf traced south al ong 

strike and under s cree approximately 8 m above the footpath, this 

zone would crop out 2m below a limestone concretion in the northern

mos t of two profiles. This concretion contains abundant Acerocare 

ecorne Angel in, 1854 and Parabolina acanthura (Angel in, 1854) of 

the Upper Cambrian �. ecorne Zone 2dE. This zone can be identified 

in two more concretions 8 m along strike to the base of the south

ern profile (concretion l, Fig. 4). This profile is the one 

proposed as a candidate for the Cambrian--Drdovician boundary 

stratotype at the base of the Tre madoc Series. 

Above concretion l occur two successive concretions (2 and 3, Fig. 4) 

each containing Boec��i� ���su�� (Brøgger, 1882). Graptolites 

first occur 52 cm above the base of concretion 2 and are a new 

form of pictyonema. D. flabelliforme s ociale occurs sparsely 35 cm 
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Figure 4. Stratigraphic ranges of impor-

tant olenid trilobites in limestone con

cretions (1-4) and graptolites in inter

vening shales, southern profile, Nærsnes 

type section. Scale = 5 mm. 

(From Bruton et � - 1982) 
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higher. Abundant D.f. parabola and a few Q·!· sociale occur 

75 cm above concretion 2 and below concretion 3. The succeeding 

shales are undisturbed and have yie1ded abundant D.f. parabola 

and a few D.f. socia1e in a 6 cm thick band 30 cm be1ow concretion 

4 which contains the trilobite �ujuyaspis �e:ide1� norvegica 

Henningsmoen, 1957. A higher horizon 20 cm below concretion 4 

has yielded _Q.f. parabola, _[?_._!. so�al�. and Q.f. flabelliforme. 

Stipes of a large Anisograptus sp. occur at two levels repectively 

50 and 65 cm above concretion 4. Sha1es in the remaining 2.15 m 

of the section contain abundant, though incomp1ete specimens of 

a phyllocarid crustacean and inarticulate brachiopods. The 

profile is terminated further north by a diabase sil1. 

The boundary between the Cambrian and the Ordovician is defined 

at the base of concretion 2 (Fig. 4), the first of two concretions 

containing Boeckaspi� hirsuta within a graptolite succession of 

the Tremadoc acmezone of Q-!· parabola. The 1owest concretion l 

(Fig. 4) contains �- ecorne and f· aca�th�ra, representing what 

in Scandinavia is accepted as the topmost zone of the Upper 

Cambrian (Martinsson 1974; Henningsmoen 1957, 1973). The Nærsnes 

section therefore fulfils the following criteria which Hennings

moen (1973) considered important in choosing a suitable boundary 

stratotype between the Cambrian and the Ordovician systems: 

l The boundary is placed in a uniform sedimentary sequence. 

2 The sequence contains cosmopolitan fossils in the form of 

non-benthonic graptolites and abundant, well defined and 

documented species of probably non-benthonic olenid trilo

bites. 

3 Fossi1iferous horizons occur above and below the boundary 

in a continuous sedimentary sequence. 

To these may be added: 

4 The boundary is defined within the same general development 

of the biostratigraphic succession as the British (We1sh) 

succession, which for so long has been used as the standard 
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reference. 

5 The boundary stratotype section is easily accessible. 

STOP 2 NÆRSNES BEACH SECTION (Fig. 3) Here a succession of alum 

shales and concretions occurs to the north and south of a metre 

thick Permian sill. A section south of the sil l (Fig. 5) 

Figure 5. Sketch of Nærsnes beach section south of sill 

(from Bruton & Erdtmann 1980). Limestone concret ions with 

cross-hatching contain A - Acerocare, B - Boeckaspis. 

O - Dictyonema vertical section al ong line s-s. 

shows concretions containing Acerocare ecorne and Parabolin� 

acanthura on the beach just below high water mark, succeeded by 
an horizon of l arge concretions containing Boeckaspi� hirsuta. 

Dictyonema flabel l iforme parabol a occurs in the shal es at three 

level s, 2 metres and 2m 10 cm above the Acerocare layer, and at 
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Figure 6 .  Olenid trilobites common in a, Upper Cambrian and b, Lower 

Tremadoc, at Nærsnes (from Henningsmoen 1957). 
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10 cm below the sill. Two irregular limestone beds and 

associated concretions occur between the lower and upper 

Dictyone'!l_a. horizons but so far they have not yielded trilobites. 

These compact beds might correspond to the second Boeckaspis 

horizon in the northern section at the Nærsnes Type Profile. 

North of the sil l, at about high water mark, is a succession of 

tightly folded alum shale containing Dictvonema at 6 different 

horizons. Dictyonema flabelliforme parabola has been identified 

at 2.2 metres above the sill and approximately l metre above 

a concretion containing Boeckaspis hirsuta. The highest beds 

contain Dictyonema flabelliforme sociale. At the top of the 

section is an horizon of concretions similar in appearance to 

those containing Jujuyaspis at the Nærsnes Type Profile. Thus, 

despite the folding, the succes�ion is thought to be a normal 

one though thicknesses of shales are difficult to estimate. In 

terms of the boundary, the sill and the succession north of it is 

of less significance, though it provides an ideal parastrato

type section. 

STOP 3 BJERKASHOLMEN, ASKER (Fig. 7) (J. Fredrik Bockelie) 

The peninsula consists of a sequence of Lower Ordovician fossili

ferous limestone and shales (Ceratopyge Limestone, Lower Didymo

graptus Shale (Arenig) and Orthoceras Lirnestone (Arenig-Llanvirn) . 

The section dips about 4 5° north-west. On the southern side of 

the peninsula is a strongly folded sequence of Lower Didymograptus 

Shale, eroded to sea-level. Fold axes with north-eastern 

plunges can be measured directly, and individual limestone beds 

( 2-5 cm thick) can be traced in the intricate fold pattern. A 

thrust plane can be observed close to the cliff. 

The Ceratopyge Limestone contains a varied shelly fauna of 

trilobites including Ceratopyge forficula, Euloma ornatum, 

Symphysurus angustatu�_ and Niobe_ insignis. One of the earl iest 

articulate brachiopods, Archaeo��� chris tianae, is found here. 

Note the dark concretions at the base containing the 'last' olenid, 

Triarthrus. The limestone is glauconitic and contains arrow-like 
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Figure 7. Geological map of the Slemmestad--Vollen area (after 
J.F. Bockel ie MS). 
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pseudomorphs of gypsum(?). The overlying Didymograptus Shale 

is not particularly fossiliferous here and the base shows a 

green-grey-black colour transition. The tri-partite division 

of the Orthoceras Limestone is best seen along the northern 

flank of the peninsula. All units are very fossiliferous and 

contain trilobites (Brøgger 1882), brachiopods (Øpik 1939), 

cephalopods (Sweet 1958), echinoderms (Bockelie 1981), conodonts 

(Kohut 1972), bryozoa and ostracodes. The Megistaspis Lime

stone is partly dolomitic and the Endoceratid Limestone contains 

several hard grounds with phosphate (Skaar 1972). The unit is 

interpreted as having been deposited in shallow water. 

From here the excursion will join the boat for lunch. 

STOP 4 HOLMENSKJÆRET (J. Fredrik Bockelie) A sequence of low energy 

Pa1aeopore1la Limestone (Ashgi11) with a rich fauna of trilobites, 

brachiopods, gastropods and corals, but dominated by the 

codacean algae Palaeoporella. The frequency of Palaeoporella 

increases throughout the unit and reaches a maximum density at 

the top. A sharp boundary to the overlying Holorhynchus shale 

can be studied on a small peninsula. This locality has the 

highest faunal diversity in the Upper Ordovician with more than 

80 taxa recorded. 

From Holmenskjæret the boat will pass several islands in the 

�Jestern part of the fjord and various feah•res, particularly the 

foldin�wi11 be pointed out. 

STOP 5 ISLAND OF NAKHOLMEN (A. Owen, F. Bockelie, O. Harper) This island 

is one studied and mapped by Brøgger (1887). Fig. 8 has been 

adapted from Brøgger's map to show the outcrops of the Caradoc-

Ashgi11 units to be examined. The boat wi11 land at 'Loffen' 

(Stop A) and examine the rich1y fossiliferous uppermost bed of 

the Upper Chasmops Limestone containing abundant Stenopareia 

glaber, Platy!_ichas laxa-t:_us, !:_�nchodomas aff. pennatus and 

Ampyxella acu1eata (for references see Owen & Bruton 1980). The 

dark, bioturbated 1imestone 0.85-1.02 m above this bed locally 
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contains tril obites (including Tretas�is ceriodes angel ini) which 

onl y occur in the upper parts of the Upper Chasmops Limestone in 

Bærum and Asker. The occurrence of rare Triarthrus l innarssoni 

may suggest a deeper water environment than further west. About 

10 cm above this bed is the 'phosphorite cong1omerate' once 

thought to indicate a substantial break in deposition (but see 

Bruton & Owen 1979). 

Figure 8. 

1oca1ity 5 

1977) . 

langoyene Sondstone 

Format ion 

l sote lus limestone 

Upper Tretaspis Shale 

Tretospis limestone 

lower Tretospis Shole 

Upper Chosmops limestone 

Geol ogical map of the island of Nakholmen, Osl o, 

with stops A and B (after Brøgger, 1887 and Owen, 

The overlying Lower Tretaspis Shal e is about 7 m thick and shows 

the characteristic pl anar l imestones in the upper part. Fossils 

are difficul t to col l ect here but localities in Oslo have yiel ded 

a l inearis Zone graptolite fauna. The base of the overlying 

Tretaspis Limestone is distinctive, showing the characteristic 

smal l, tightl y packed limestone nodules. These pass up into 

l arger nodul es and more pl anar l imestone beds. A more or less 
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compl ete profil e from the Upper Chasmops Limestone through the 

underl ying Upper Chasmops Shale (9-10 m thick), Lower Chasmops 

Limestone (10m) and Lower Chasmops Shal e, is best exposed on 

the south west coast. If time all ows, we shal l wal k there (stop 

B) . 

The Upper Chasmops Shale is composed almost entirely of thinly 

bedded, dark grey to black shal es although there are a few cal

careous nodul es, some septarian. The formation is locally 

fossiliferous and contains a l ow diversity fauna including 

Broeggerol ithus discors, Lonchodomas aff. rostratus, l ingulids 

and species of Onniella, Chonetoidea and Sericoidea. These 

and the underl ying beds wil l be ideal for a discussion on the 

formation of the limestone nodul es (Bjørl ykke 1973, 1974) or 

concretions (Henningsmoen 1974) . 

STOP 9 ISLAND OF HOVEDØYA (J.F. Bockel ie & A.W. Owen) The boat will 

moor on the west side of the island and we shall walk to the 

south-west corner. Fig. 9 has been adapted from Brøgger 1887 

to show the Middl e and Upper Ordovician units. We shall concen

trate on the Upper Ordovician (Ashgill) Husbergøya Shale and 

Langøyene Sandstone (Brenchl ey & Newall 1975; see Fig. 10). 

The Lower Isotelus Limestone (15.4 m) is exposed by the track 

and contains wel l developed siltstones-sandstones and shales. 

The Isotel us Shale (7 m) is al so exposed in the track while the 

overl ying Upper Isotelus Limestone crops out both by the track 

and al ong the foreshore. It comprises �ome 18.7 m of limestones, 

sil tstones-sandstones and shales. Some (but not many) of the 

l imestones contain pockets of shell y fossils including Tretaspis 

l atil imbus norvegicus, Brachyaspis s� and cepahlopods. The over

lying succession exposed al ong the foreshore was described by 

Brenchl ey & Newal l (1975, Fig. 5) while Spjel dnæs (1957) discussed 

the upper parts. 

Husbergøya Shale Formation contains a sil ty shale thought to have 

been deposited in an offshore environment with periodic storms 
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causing deposition of l-3 cm thick siltstone beds. At the base 

of this formation is a zone with numerous 1Trichophycus1• 

Individual silt beds can be traced for several hundred metres, 

occasionally some kilometres. The formation is relatively poor 

in fossils, but the faunal frequency and diversity increases from 

'IOVEDØYA 

, . / r- . 

N 

l 

200m 
L.-------' 

Figure 9. Geological map of the island of Hovedøya, Oslo 

(after Brøgger 1877 and Owen 1977). 

east to west. The top of the formation is marked by a bio

turbated fine sandstone which is a good marker. It can be traced 

on all the islands both in Oslo and Asker. This bed contains a 

fairly rich fauna of trilobites (Owen 1981), brachiopods, bryozoa 

and echi noderms ( Bocke l i e, in press). A �-�-!��.9.9.�_ap_!_u_s_ sp, of 

the nor��lis group has been found at this level on one of the 

nearby islands (Bockelie, in press). Even in this bed the 

diversities and frequencies of the fauna increases from east to 
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west. 

The Langøyene Sandstone represents a sequence of coarse sand

stones with quartz grains up to 5 mm in diameter. Rapid 

changes in facies related to inshore, foreshore, intertidal and 

subtidal conditions make detailed correl ations difficult. The 

most conspicuous units in this formation are the oolite shoal 

deposits in Asker (up to 11 m thick) and the thick sequences of 

beds showing cross-stratification and large scale ball-and-pillow 

structures (Brenchley & Newall 1977, 1979). The former are 

regarded as inshore, intertidal to subtidal deposits, the latter 

as seismically triggered. They are more common in Oslo than in 

Asker probabl y because of different sedimentation rates and the 

lower carbonate content of rocks in Oslo. At the top of the 

formation is an intraformational channel, infilled with large 

blocks of calcareous sandstones from near-by areas and overlain 

by Silurian shales. 

Høyerholmen 
l 

Figure 10. Stratigraphy of Upper Ordovician in Oslo--Asker 

(from Brenchley & Newall 1975). 

From here the boat will return to the Oslo city hall quay where the 

buses will be waiting. Estimated time of arrival at Sundvolden is 

18 00. 




