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Planlagt rute / logistikk: 
Familieekskursjon med båten "Dronning Tyra" på Tyrifjorden, Ringerike, ledet av Bjørn Tore Larsen. Avreise 
kl 11:00 fra Sundvollen brygge (og retur til samme sted), Steinsfjorden (god parkering ved brygga, og 15 
min å gå fra busstopp E16). 
Buss fra Oslo bussterminal, rute 200 til Hønefoss, med avgang kl 09:40 passer med båtens avreise. 
Planlagt reiserute, avhengig av vannstand og mulighteter for ilandstiging: 
 
Avreise fra Sundvollen brygge: 

 
 

Båten går til Braksøya (i Steinsfjorden) og vi ser på klippene der, med sedimentære bergarter og korallrev 
fra silur (Bruflatformasjonen med Braksøyaformasjonen over). Ikke ilandstigning. 

Deretter under E16 inn i Holsfjorden. Neste lokalitet er Limovnstangen tilhørende Ryttarager gård. Vi går i 
land her, og ser på Sælabonn - og Rytteråkerformasjonen (nedre silur). Regner med at denne stoppen tar 
en times tid. 

Vi seiler videre langs Svartøyene, ser på geologien der fra båten, og går videre til Frognøya. Der går vi i land 
og spiser (medbragt) lunsj, og bruker tid på å studere geologien (Solvangformasjonen med 
Venstøpformasjonen og Sørbakkformasjonen over, øvre ordovicium) og finne fossiler (koraller). Her er det 
lov å ta med seg fossilene hjem (ikke fredet). 

Planen videre er å gå inn i Nordfjorden, og kanskje inn mot Storelvas utløp og se på kvartæravsetningene 
der. Dette avhenger litt av tidsbruken og vannføring. 

Deretter sørover mot Utøya (Steinsfjordformasjonen, folding og skyvning), og via Geitøya og Storøya 
tilbake til Sundvollen. 
 

http://www.dronningtyra.no/Dronning_Tyras_batforening/Startside.html


 
  
Praktisk informasjon: 
Vi regner med en rundt 4-5 timers tur med ilandstigning to steder der vi kan spise egen medbragt lunsj, og 
finne noen fine fossiler. Det vil være mulig å kjøpe kaffe, boller, brus og pølser på båten. 
Det er begrenset antall plasser på båten og turen krever påmelding. Meld deg/dere på så snart som mulig, 
så er du/dere sikret plass (send epost til h.a.nakrem@nhm.uio.no). Egenandel kr 200,- for 
medlemmer/partnere, 400,- for ikke-medlemmer. Barn under 16 år gratis. Påmelding er bindende, og 
deltakeravgift må betales via Vipps en uke før turen (det kommer vi tilbake til). Båten krever navn og 
mobilnummer til alle deltakerne. 
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ABSTRACT
Upper Ordovician (Rawtheyan–Hirnantian) deposits in the Ringerike area contain 21 ichnogenera of
burrows and two ichnogenera of borings. These deposits consist of a lower siliciclastic part and an
upper part dominated by carbonates and mixed clastic-carbonate deposits. Sedimentological and
geochemical investigations combined with an ichnological analysis in the lower siliciclastic part
point to a shallowing from a transitional–offshore partly dysoxic zone to an oxic delta front/upper
shoreface facies. The trace fossils belong to the proximal, archetypal, and distal Cruziana
ichnofacies. The upper part of the sequence comprises a complex pattern involving patch reefs
interfingering with shallow marine deposits of sandstones and crinoidal limestones in the southern
area and carbonate mud banks to the north. The carbonate mud banks were subaerially exposed
with the development of local coastlines. The overlying transgressive sediments, consisting of
sandstones and carbonates, contain an offshore to transitional trace fossil assemblage.

KEYWORDS
Facies; Geochemistry;
Ichnology; Norway;
Ordovician

Introduction

Lower Paleozoic deposits of the Oslo Region contain abun-
dant and diverse trace fossils, some of which have been
known since the 19th century. Brongniart (1828) described
Chondrites antiquus from the Ordovician limestones of
Lindøya island situated about 1.5 km south of Oslo harbour
(see also Goeppert, 1861). Kiær (1924) illustrated an “euryp-
terid” trackway from the Silurian at Rudstangen (see also
Abel, 1935, figs. 221, 225). Seilacher and Meischner (1964)
recognized several other trace fossils and used them for
paleo-environmental, mainly bathymetric, analysis. Further
information on the ichnology of theOrdovician and Silurian
in the Oslo Region has been provided by Turner (1974),
Hanken and Størmer (1975), Harland (1978), Brenchley
et al. (1979), Whitaker (1979), Brenchley and Newall
(1980), Opalinski andHarland (1980), Brenchley and Cocks
(1982), Pollard et al. (1982), Thomsen (1982), Pollard and
Walker (1984), Spjeldnæs (1989), Stanistreet (1989), Ekdale
et al. (2002), Davies et al. (2006), and Hansen et al. (2009).
The ichnology of the Ordovician deposits, however, has
never been analyzed in detail. In this paper, we describe
trace fossils and combine the ichnological analysis with sedi-
mentological, geochemical and sequence stratigraphical

investigations of the Upper Ordovician deposits in the Ring-
erike area (Fig. 1).

Geological setting

Baltica, located in the southern hemisphere during the Early
Paleozoic (Cocks and Torsvik, 2002, 2005; Tychsen and
Harper, 2004; Torsvik and Cocks, 2005), drifted rapidly
northward during the Ordovician to a near-equatorial posi-
tion in the Silurian (Perroud et al., 1992). The paleogeo-
graphic position indicates a warm climate, which is also
supported by, e.g., the presence of Upper Ordovician oolite
shoals and warm water coral-stromatoporoid-algal reefs in
the Oslo Region (Hanken and Owen, 1982; Owen et al.,
1990). During the Ordovician, much of Baltica constituted a
broad platform covered by a shallow epicontinental sea. The
Oslo Region was part of a cratonic basin or depression near
the western margin of the Baltic Shield and was earlier
believed to be partly sheltered from the Iapetus Ocean by
the “Telemark Land” to the west (Skjeseth, 1952; Bruton
and Owen, 1982; Bruton and Harper, 1988). However,
Bjørlykke (1974), Brenchley et al. (1979), and Brenchley and
Newall (1980) suggested that the “Telemark Land” was in
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Store Svartøya (Fig. 1B), showing a good exposure of the
uppermost 7.5 m of the Bønsnes Formation, which is 100 m
thick in this area (Owen et al., 1990). At Svartøya, the shale-
dominated Bønsnes Formation passes gradually into the
sandstones of the 23.5 m thick Langøyene Formation. The
boundary between these formations is located where the
sandstone benches begin to dominate over the shales.

The boundary between the Langøyene Formation and
the overlying, not yet formally defined, limestone-domi-
nated Røyse formation, is erosional with the development
of a basal sandstone conglomerate consisting of rounded
pebbles derived from the underlying Langøyene Formation.
A karstic surface defines the boundary between the Upper
Ordovician Røyse formation and the Lower Silurian
Sælabonn Formation. Only 11 m of interbedded shale, thin-
bedded limestone and sandstone of the Sælabonn Forma-
tion is exposed on the northwestern side of Store Svartøya.

Depositional environment and transgressive/
regressive (TR) cycles

Together with the exposed part of the Bønsnes and
Sælabonn formations, the Langøyene and Røyse formations
are subdivided into transgressive and regressive (TR) cycles
(Figs. 2 and 3). At Store Svartøya, the upper part of the
Bønsnes and the Langøyene formations coarsens upward
from shale through interbedded shale and sandstone and to

massive sandstone with channelized feature at the top, inter-
preted as a shallowing upward unit and as a prograding
shoreline/wave-dominated delta. The boundary between
the Langøyene Formation and the overlying limestone-
dominated, 14.5 m thick Røyse formation is marked at the
base with a 10–15 cm thick monomict sandstone conglom-
erate showing the same lithology as the underlying unit. The
base of the Røyse formation is observed as an undulating
and erosive surface with reworked sandstone clasts from the
Langøyene Formation (Fig. 3) and is interpreted as a com-
bined subaerial unconformity and ravinement surface, i.e.,
Unconformable Shoreline Ravinement (SR-U) as defined
by Embry (2009). The Røyse formation is deposited as a car-
bonate ramp with reefs intersected by medium to fine-
grained cross-stratified sandstone in the lower part, passing
upward to patch reefs, and ends with a 4 m thick crinoidal
grainstone. The lower and middle reef bodies in the Røyse
formation are occasionally overturned (black arrows in
Fig. 2), suggesting storms have broken up catch-up reefs,
while the upper reefs end with a give-up stage or drowned
reefs. The formation represents a transgressive cycle.

A karstic surface defines the boundary between the Røyse
and the Lower Silurian Sælabonn formations. This subaerial
unconformity surface coincides with a biostratigraphic hia-
tus (Thomsen, 1982; Worsley et al., 1983; Grahn et al.,
1994). The hiatus between Ordovician and Silurian is
regional correlative and is well documented (Owen et al.,

Figure 2. Conceptual geological model of the Upper Ordovician strata in the Ringerike area. The cross-section shows the lateral and ver-
tical facies changes in a proposed sequence stratigraphic framework. The vertical scale is exaggerated. The log from Store Svartøya is
shown in Fig. 3.

ICHNOS 191

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
O

sl
o]

 a
t 0

4:
11

 2
4 

A
ug

us
t 2

01
7 



Figure 3. Sedimentary and geochemical features of the studied section. A. Sedimentological log of the exposed Upper Ordovician-
Lower Silurian section on Store Svartøya island. Based on the interpreted depositional environment and fauna/flora, a sequence strati-
graphic subdivision transgressive/regressive (TR) cycles is suggested. B. Graph showing the TOC/TS ratio in shales from the upper part
of the Bønsnes Formation and the Langøyene Formation together with an interpretation of the general trend with increasing oxygen
content of the bottom water during deposition. See the text for discussion of the limit values. SR-U: Unconformable Shoreline
Ravinement, MRS: Maximum Regressive Surface. Tr Su: Transgressive surface. M: Mudstone, W: Wackestone, P: Packstone, G: Grainstone,
F: Framestone, R: Rudstone, B: Boundstone, TOC: Total Organic Carbon, TS: Total Sulfur.
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11 m above the base of the for
mation on Ormøya (Fig. 2a) . This 
graptolite ranges from the ?upper 
perse11/pt11s to lower acmninat11s 
Biozones elsewhere and the base of 
the Solvik Formation therefore ap
proximates to the Ordovician/ 
Silurian boundary as taken at the 
base of the perse11/pt11s Biozone. 
Occurrences of subspecies of 
Stricklandia lens in the Asker dis
trict iudicate that the top of the 
formation there approximates to 
the Idwian/Fronian transition 
(Baarli 1981). 

THE SÆLABONN FORMATION 

Defmition 
The Sælabonn Formation is best 
demonstrated in the Ringerike dis
trict (Fig. 2b) in a series of small 
coastal exposures around Sæla
bonn, a small bay in the northern 
part of Tyrifjorden. This formation 
corresponds in general to stage 6 of 
Kiær (1908) in the Ringerike, 
Skien, Hadeland, Toten, Hamar 
and Ringsaker districts. Our pro
posal incorporates the Helgøya 
Quartzite of Skjeseth (1963), re
duced to member rank, in the three 
latter districts. The Sælabonn For-
mation is approximately 110 m 
thick in its type area, where it is 
characterised by varying propor
tions of sandstone, siltstone and 
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Store Svartøya 

(NM 678585) 

Fig. 8. A schematic section through the basal boun
dary stratorype of the Sælabann Formation, Store 
Svartøya, Ringerike. For legend, see Fig. 9. 

shale. Sandstones dominate the middle part of the unit and lithological variation 
was clearly the basis for Kiær's (1908) tripartite subdivision into 6a, b &c. Formal 
proposals for subdivision into three members approximately equivalent to Kiær's 
units will result from work in progress in the Ringerike area (Thomsen 1981). 

The entire Sælabonn Formation is not exposed in any one section in the rype 
area; the basal stratorype fo~ , the formation is defined on Store Svartøya 
(NM678585) where the lower 11 m of the formation are also exposed (Fig. 8) . 
A reference section through the middle of the unit is exposed on the east coast of 
Sælabonn (NM696606) and its upper parts are well displayed in the basal 
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LITHOLOGY SEDIMENTARY STRUCTURES 
& FOSSILS 

Shale/Siltstone 

Carbonate lenses 
Carbonate nodules 

Planar lamination 
fE~~:::L:Jenticular bedding 

San.dstone 
Dolomite 

Dolomitic limestone 
Limestone 

Cross bedding 
Erosive contact 

Bioherm 

Evaporite xals . = Gutter marks I 
Quartz pebbles <'o Breccia f!l!j 

Phosphatic pebbles Ripple lamination ei. 
Pisolites Red colouration ø 
Calcareous 5SS Bioturbation , vertical fOl 
Ooides :::: Bioturbation, horizontal V-

Peloids Å Chondrites ~ 
Bentonite ~ Algal mats t> 
Bituminous shale .# Algae V 

Ripple marks 151 Stromatoporoids < 

Wave ripples 'Il Bryozoans ti 
Desiccation marks 

Graptolites 
Tabulate corals 
Rugose corals 
Ostracodes 
Trilobites 
Brachiopods 
Gastropods 
Bivalves 
Cephalopods 
Tentaculitids 
Echinoderms 

Fig. 9. Symbols used in the stratigraphic sections presenced herein. 

stratotype for the overlying Rytteråker Formation at Limovnstangen (p. 20). The 
base of the Sælabonn Formation is defined on Store Svartøya where crinoidal 
biosparites of 5b showa karstic upper surface and are overlain by silty shales with 
minor thin limestones and siltstones (Fig. 8) . This 20 m-thick lower development 
of the formation coarsens up into medium to thickly bedded sandstones with 
minor siltstones and shales (6b of Kiær 1908, 50 m thick) . These further fine up 
into thin to medium interbeds of siltstone anp shale with increasing limestone 
intercalations towards the junction with the overlying Rytteråker Formation. 

Other ocmrrences 
Exposures elsewhere in the Ringerike and Skien districts indicate a similar tripartite 
development to that of the type area. The base is exposed at several localities in 
the southern parts of the Skien district (e.g. Skrapekleiv NL381523) where silty 
shales of the formation overlie a thin (0.5-1 m) very coarse sandstone which has 
an erosive contact with small biohermal structures and biosparites of upper 5b 
(Rønning 1979). Exposures north of Skien at Jønnevall in Gjerpendalen 
(NL32 l 708) show an erosive contact with 5b, but the base of the formation there 
consists of sandstones which grade up into the silty shales assigned to 6a by Kiær 
(1908) . Metamorphosed outcrops assigned to this formation are also seen in the 
Eiker district. 

In Hadeland, Owen (1978) defined the Skøyen Sandstone Formation as a 
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sandstone and shale unit with 
a gradational base (to his 
Kalvsjø Formation, 5a of ear
lier workers) and top (to our 
Rytteråker Formation). This 
unit is 120 m thick and cor
relates with Stages 5b and 6 
of earlier workers. Because of 
poor exposure Kiær ( 1908) 
and Major (1946) were un
able to define the boundary 
between 5 b and 6 in Hade
land, and Owen's approach is 
eminently justifiable as pre
sent exposures do not display 
the precise contact between 
these units. However, sections 
examined by us suggest an 
important change in sedimen
tological development in the 
middle of Owen's Skøyen 
Sandstone and the upper 
60 m of this unit show a tri
pari:ite development similar 
to that of the Sælabonn For
mation in the adjacent Ringe
rike district . Pending further 
detailed analysis we suggest as 
an interim measure that 
Owen's Skøyen Sandstone be 
regarded as an informal unit, 
the upper part of which is 
clearly correlative with the 
Sælabonn Formation at Ringe
rike . 

Further north, m the 
Toten, Hamar and Ringsaker 
districts, the Sælabonn For-

VESTBY 
(NN 921379) 

m.o.b. 
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Sandstone 

Fig. 10. Hypostratocype through the Helgøya Quartzite 
Member ofSælabonn Formation at Vestby (Toten district) . 

mation is represented in toto by the thin Helgøya Quartzite Member which rests 
on eroded surfaces of the Mjøsa Limestone. Sandstone infills of the karstic 
topography rriarking the top of this limestone are seen at several localities in Toten. 
The Helgøya Quartzite's original type section at Eksberget (PN087355) on 
Helgøya (Skjeseth 1963) is poorly exposed and a hypostratotype is proposed in 
a dis used quarry at Vestby near Gjøvik (NN92 l 3 79). The member is 9 m thick 
there (Fig. 10) . The lower 5 m consist of medium to thickly bedded sandstones 
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with thin shaly partings; these grade up into thinly interbedded sandstones and 
shales, with limestone intercalations uppermost marking the transition into the 
overlying Rytteråker Formation. Other exposures further north in Brumumddalen 
(PN076586) and on Helgøya indicate an essentially similar, but thicker devel
opment (15 to 30 m) . 

Depositional enviromnents 

Basal sandstones and shales in the Ringerike and Skien districts reflect the early 
Silurian transgression of these areas. Sandstones in the middle of the formation 
represent a subsequent progradational episode and deposition in coastal environ
ments. The upper parts of the unit in both areas suggest renewed transgression, 
with a gradual transition from clastic to carbonate-dominated sedimentation. 
Exposures in Hadeland suggest a similar depositional history. The thin sandstones 
of the Helgøya Quartzite Member in the Toten, Hamar and Ringsaker districts 
reflect the transgression of an area which had been emergent throughout the late 
Ordovician. This development appears to correlate with the upper part of the 
Sælabonn Formation in its type area. In all districts the transition to the overlying 
Rytteråker Formation suggests a complex and irregularly diachronous cut-off of 
coarse clastic supply as a result of continuous transgression. The faunas of the 
formation are reminiscent of Benthic Assemblages 1 to 3 of Boucot (1975). 

Age 
A general Rhuddanian to Idwian age is suggested in the type area by brachiopods 
(Thomsen 1981) and conodonts (R.J. Aldridge, pers. comm. 1981). The occur
rence of Borealis borealis around the junction with the overlying Rytteråker 
Formation indicates a middle ldwian age for the uppermost beds of the Sælabonn 
Formation in its type area (Mørk 1981). However, the base of the formation has 
not yet been definitively dated. 

THE RYTTERÅKER FORMATION 

Definition 

The mime of this formation is derived from Rytteråker Farm (NM699594) on the 
west coast of Tyrifjorden in the Ringerike district. The formation's character is well 
demonsmited in this type area, especially in coastal exposures around Limovns
tangen, a peninsula 1 km south of Rytteråker Farm. 

The Rytteråker Formation is essentially equivalent to 7a and 7b ofKiær ( 1908) 
throughout the Oslo Region. Our formational proposal replaces the term 
'Pentamerus Limestone' :;vhich has been widely used subsequent to Kiær's work. 
Whereas many workers (e.g. Henningsmoen 1960) have applied this term in a 
sense which generally conforms to our Rytteråker Formation, Kiær applied it only 
to those restricted parts of our Rytteråker and overlying Vik Formations which 
contain abundant pentamerids. This varying usage prompts our rejection of the 
name 'Pentamerus Limestone' in spite of its priority. Pending the results of our 
work, Owen (1978) and Høy & Bjørlykke (1980) used the informal terms 'Engen 
limestone' and 'Limovnstangen formation' in the Hadeland and Hamar/ 
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Ringsaker districts respectively. Sequences 
assigned to those units are here grouped 
within the Rytteråker Formation. 

The limestone dominated sequence of the 
Rytteråker Formation is approximately 
50 m thick in the type area; Kiær's tripartite 
division (7a, 7ba, 7b{3) was based both on 
faunal composition and on varying propor
tions of limestone and calcareous shale 
within the unit. A single complete type 
section is not seen, but the basal stratotype 
is defined on the northern tip of Limovns
tangen (NM691591) and reference sections 
through the middle and upper parts of the 
formation are exposed along both coasts of 
this peninsula. The top is seen under the 
basal stratotype of the overlying Vik For
mation on the limb of a small syncline whose 
axis defines the northern coast of Limovns
tangen (NM695596) . 

The basal stratotype of the Rytteråker 
Formation shows a gradational develop
ment: interbedded thin to medium silt
stones and shales of the Sælabonn Formation 
show intercalations of limestone beds up
wards. The base of the Rytteråker Formation 
is defined at the quantitative dominance of 
limestone over siltstone (Fig. 11). Our for
mational base is therefore 5. 5 m higher in 
the section than the junction between 6c and 
7a defined by Kiær ( 1908) and corresponds 
to Kiær's bed XIV (Kiær 1908: Profiltafel 
11). Liinestones with pentamerids become 
increasingly abundant through the basal 
10 m of the formation and grade upwards 
into thickly bedded biosparites in the mid
dle 25 m of the unit (7ba of Kiær 1908). 
These beds are composed of finely commi
nuted pentamerid and crinoid debris; small 
bioherms are found at the top of this se
quence throughout the Ringerike district 
(Hanken, Olaussen & Worsley 1979). The 
uppermost 17 m of the formation (7b{3 of 
Kiær 1908) consist of planar limestone beds 
and well-bedded calcareous nodules with 
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Fig. 11. A general seaion through the 
composite stratotypes of the Rytteråker 
and Vik formations in Ringerike. 
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interbedded shales; the shale content increases towards the contact with the 
overlying Vik Formation. 

Other ocrnrrences 
Although the character and content of carbonates in the Rytteråker Formation vary 
from district to district, the unit can be traced throughout the Oslo Region. The 
formation thins markedly northwards from the rype area (Fig. 4); it thickens 
southeastwards and southwards to 65 m in Oslo/ Asker and 80 min Skien. 

Exposures in Hadeland show a gradational contact with the Sælabonn 
Formation, interbedded limestones and shales passing up into a thickly-bedded 
pentamerid biosparite unit. This is erosively overlain by interbedded limestones 
and shales with both bioclastic and general carbonate content decreasing upwards 
to the contact with the Ek Formation (see p . 25). The Rytteråk,~r Formation thins 
progressively northwards through the Toten, Hamar and Ringsaker districts. 
Northernmost exposures at Torsæter Bridge in Brumunddalen (PN076586) show 
a 15 m-thick sequence of interbedded thin limestone beds, nodular horizons and 
shales. 

Sequences assigned to the Rytteråker Formation share many common features 
in Asker, Oslo, Holmestrand and Skien. The base is gradational in all cases, either 
from the more sandy Sælabonn or more shaly Solvik Formations. Thin, fine
grained limestones and shales occur in equal proportions in the lower parts of the 
unit in all these areas. Limestone beds thicken and coarsen upwards and shale 
content decreases into the middle and upper parts of the unit. The transition to 
the overlying Vik Formation is often rapid, marked by the renewed development 
of interbedded limestones and shales. 

Depositional enviromnents 
The Rytteråker Formation represents the establishment of relatively shallow 
carbonate depositional environments throughout the Oslo Region at a time when 
earlier source areas for coarse clastic material were submerged. The pentamerid 
biosparites of Hadeland and Ringerike represent high-energy shoals, with crests 
which may have been intermittently emergent (e.g. in Hadeland). Biohermal 
development on the upper surfaces of the shoals in Ringerike was probably 
initiated subsequent to a relative rise in sea-level which resulted in stabilization 
of the shoals' highly mobile substrates. Other districts show more distal marine 
carbonate sequences. However, in all these other districts a general shallowing
upwards trend throughout the lower and middle parts of the formation is indicated 
by an increase of hetter sorted and thick bedded biosparites at the expense of shale 
and fine-grained limestones. Abundant pentamerids, corals and stromatoporoids 
together with benthic algae in all districts indicate that the formation was not 
deposited in water of any great depth. The fauna is typical of Benthic Assemblage 
3 of Boucot (1975). 

Age 
Occurrences of the pentamerids Borealis and Pentamertts suggest a somewhat 
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diachronous base for the Rytteråker Formation, ranging from the middle to late 
ldwian in Ringerike and Hadeland to the late ldwian or early Fronian in central 
and southern districts (Mørk 1981). The transition to the Vik and Ek Formations 
is dated by the graptolite and brachiopod faunas of these overlying units (pp. 25 
and 27). 

THE VIK FORMATION 

Definition 

The development of this formation is best demonstrated in widespread but partial 
exposures throughout the Ringerike district. Easily accessible sections are seen in 
roadside cuttings immediately east of Vik (NM7 l 5609) , prompting our use of 
this formational name. The formation generally corresponds to stage 7c of Kiær 
( 1908) in the Ringerike, Oslo, Holmestrand and Skien districts and to Kiær's 7b/3 
and 7c in Asker. The Vik Formation is approximately 80 m thick in its type area 
and shows a tripartite development with varying proportions of both red* and 
greenish grey shales, marls and limestones. This tripartite development was the 
basis of Kiær's (1908) subdivision into 7ca, 7c{3 and 7cy; the members proposed 
by Aarhus (1978) generally correspond to Kiær's subdivisions. We here modify 
the provisional nomenclature of Aarhus and propose the establishment of the 
Storøysundet, Garntangen and Abborvika Members (in ascending ord~r) in the 
Vik Formation in its type area. A single rype section for the formation cannot be 
designated but a basal stratotype is defined in a coastal section northwest of 
Rytteråker Farm (NM695596). This section shows the gradation from thinly 
interbedded limestones and greenish grey shales of the underlying Rytter
åker Formation into predominantly red shales. The base of the Vik Formation is 
defined at the sharp transition from limestone to shale dominance 4 m below the 
lowermost occurrence of red shales. 

The base of the Storøysundet Member is, by definition, coincident with th.e base 
of the Vik Formation. The basal stratotype displays 12.5 m of the member, but 
a total thickness of approximately 20 m in the type area of the Vik Formation is 
suggested by other coastal exposures around Storøysundet (NM6958). The red 
shales of the Storøysundet Member contain minor bioclastic limestone lenses, small 
calcareous nodules and occasional greenish grey shale interbeds. A diverse but 
sparse fauna includes crinoids, brachiopods, stromatoporoids and tabulate corals. 

The middle 13 m of the Garntangen Member are exposed in the E68 road 
section near Garntangen (NM720609) on the coast ofSteinsfjorden. The member 
is also well exposed on the west coast of Storøya (NM690576 to NM694582) 
where its basal stratotype is defined. lts base is taken at the marked increase in 
limestone interbeds 3 m above the uppermost red shales of the underlying unit. 
The Garntangen Member is approximately 25 m thick and consists of thinly 
bedded limestones and calcareous nodules with minor greenish grey marls. Fresh 

" Red units, referred to here and subsequently, show colours varying from pale to dark reddish 
brown, 10R5 / 4 to 10R3/ 4 of the Standard Rock Color Chart. Greenish grey beds correspond to 
5GY 6/ 1 of the same chart. 




