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OROOVICIAN or OLAND 

Valdar Jaanusson and Harry Mutvei 

IntroCJuction 

Oland is situated on tht' western margin of the- Russian Platform . The Pre
cambrian crystalline basement and its Cambrian and Lower-Middle Ordavieian 

sedimentary cover dip weakly to the east. A� a result, the earliest beds 

on the islanå, topmost Lower Cambrian sands tone (acce�sible only at the 

beach of f1örbylänga ) , are exposed in the we!. t. and the youngest beds 

(Hiddle Ordavieian Lower Dalby lirnestone) in the east. The sediNentary 

sequence continues on the sea floor east of tnand, and sOllie of it can be 
reconstructed from erratic boul ders which were transported westward and 

deposited on the island by a differential movement of th� Pleistocene 

lana ice. 
For a earrelation table of the Ordavieian sequence of Oland, see 

r;g. 4 in the main guide. 

Oescription of the sequence 

Valdar Jaanusson 

Lower Ordavieian (Oelandian Series) 

The base of the Ordovician. - At the base of the Ordavieian there is a 

break all over the i sland . The break is smallest in the south� where it 
comprises two topmost Upper Cambrian subzones and two lower zones of the 
Lower Tremadocian Oictyon� Shale. Northwards the break increases rapidly, 

and farthest to the north it comprises the Paradoxissimus and Forchha-.eri 
Stage� of the Middle Cambrian and the whole Upper Cambrian. 

The Upper Cambrian, developed as a dark, bituminous shale with lenses 

of bituminous limestene (in Swedish����). has the greatest thickness 
(13.2 m) and is most complete on the southernmost tip of the island. but 
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Fig. 1. ��P of Oland. Dots show the location of stops on southern Oland. 
The rectangle indicates the area of the map on Fig. 2. 
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F i g. 2. Geo l og i cal  ma p of the northernmost part of öland. After Jaanusson 
1960. Dots s how the l ocati on of important Midd le Ordavieian localities. 
Numbers refer to stops i n  the road-l og. A, Lower Da l by Limestone ( Kukrusean 
Stage} . B, Kä lla and Pe rsnäs Limestones (Uhakuan Stage ) .  C. Skärlöv , Seby 
and Folkeslunda Limestones (Lasnamägian Stage ) .  D, Segerstad Limestone 
(Aserian S tage) . E, Holen Limestone (Kunda n Stage). F, Latorp and Lanna 
Limestones (Bill i ngen i an, Hu nnebergian and Valkhovian Stages). 
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the thickness decreases rapidly northwards. Already at Köping, immediately 

north of Borgho1m, the thickness of the Upper Cambrian - represented by a 

bank of bituminous li�stone - is reduced to 0.3- 1.1 m. At Horns Udde , 

Upper Cambrian spec i es (Olenus truncatus, O. attenuatus, Agnastus pisifor

mis) occur associated with Middle Cambrian ( lej opyge laevigata) and Ordo

vician (Obolus appollinis) species in a condensed conglomeratic bed, only 

18 cm thick . The conglamerate was formed during several separate phases 

(Haddi ng 1927, 1932). On the northernmost part of Oland (Böda Hamn boring} 

the whole Upper Cambrian Series is missing; there the Ordavieian rests, 

with a thin (0.2 m) conglamerate at the base, on lower Middle Cambrian. 

Dictyonema Shale (lower Tremadocian Pakerort Stage). -On Oland the iso

pachytes of the Dictyonema Shale run roughly from south-eas t to north� 

west, and not east-west as in the Upper Cambrian (Westergård 1947). The 
shale is thickest at the southern tip of the island (7.8 m in a bore at 
Ottenby). It is total ly missing along thewestcoast between MörbylAnga 
and Borgholm , and poorly developed (at the most 0.2 m) along the same 
coast north of Borgholm. 

In areas where the Oictyonema Shale rests directly on the Upper 
cambrian Shale, the location of the boundary between Cambrian and Ordo

vician is definable only biostratigraphically because the rock of the 

two divisions is scarcely distinguishable. Geochemically the boundary 

is recognisable by a much higher vanadium content in the Dictyoneme 

Shale. 

The lowermost two lower Tremadocian zones (the zones of Oictyonema 

desmograptoid� and D. sociale) are not developed on Ol and . The most per
sistent zone appears to be that of Dict����orvegic�. At Köpings Klint, 
immediately north of Borgho l m, D. norvegic! occurs in a thin bed of shale, 
at the most 5 cm thick, between a conglamerate and a gl auconi ti c shaly 

rock which belongs to the Upper Tremadocian Ceratopyge Shale. At Horns 

Udde (Stop 3) a simi l ar shaly, graptolitiferous unit has been reported 

in places between the conglamerate and the glauconitiferous Ceratopyge 

Shale, but in most places it is missing. 

Ceratopyge Shal� (Upper Tremadocian). -The Ceratopyge Shale is developed 

all over the island except in the immediate vicinity of Mörbylånga where 
the unit is missing. Otherwise the thickness of the shale does not vary 
much (2.3- 2.8 m on southernmost Oland, 1.7 m in the Böda HaNn boring, 
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0.55 m at Horns Udde}. ln most areas the unit consists of black shale 

(Stops l and 2), and in places where it overlies the Dictyonema Shale its 

lower boundary cannot be defined lithologically. In some areas the shale 

has thin interealatians of glauconite sand, and in some places on the 

western side of central Oland (Köping, Horns Udde) most of the black shale 

is repl aced by a shaly glauconitic rock. The Ceratopyge Shale is mostly 
poor in fossils with the exception of the elkaniid inarticulate Broeggeria 

salteri. 

Ceratopyge Limeston� (Upper Tremadocian). - The Ceratopyge Limestone is de

veloped only on southern and south-central Oland. North of Köping the lime
stone is missing and various units of the Hunneberg and Billingen stages 
rest on the Ceratopyge Shale. The rock of the unit is a dense calcilutite 

in the lower part and glauconitic limestone or shale in the upper part. The 

maximum thickness is 0.6 m (Ottenby, stop l). Trilobites form a conspicuous 

element of the large rnaerafauna (Ceratopyge forficula, Euloma ornatum, � 
physurus angustatus, Niobe insignis etc.). 

�atorp Limeston� (Hunneberg and Billing�n Stages ). -This unit is developed 

as thin-bedded calcilutites which are mostly glauconitiferous in the lower 

part and contain numerous discontinuity surfaces . The thickness varies from 

1.1 to 2.8 m. On north-western Oland the upper part of the Latorp Limestone 

is red whereas on southern Oland the rock is grey except for a few red beds. 

The sequence becomes less complete northwards because the Hunneberg Stage 

decreases successively to nothing. At Horns Udde (Stop 3) the Hunneberg 
Stage i� only 5-10 cm thick and represented only by the zone of Megistaspis 
(Ekeraspis) armata (the zone of Megistaspis (Varvaspis) planilimbata is 

missing). ln the Böda Hamn boring the Lower Billingenian zone of Megalaspi
des (Megalaspides) dalec�rlicus rests directly on the Ceratopyge Shale 

(Tjernvik 1956). Dominant elements in the 1arge macrofauna are asaphid and 

nileid trilobites. 

Lanna Limestone (Volkhov Stage). -On northern and north-central Oland red 

calcilutites (3.7 m thick in the Böda Hamn boring) form the lower part of 
the formation� and grey to pale brown calcarenites (2.5 m in the Böda Hamn 

boring) the upper part. On southern Oland the rock of the lower part of the 

formation is grey to pale red, and as the lirnestone of the upper grey part 



tends to be fine-grained� these two lithologic subdivis ions cannot be 

distinguished there. 
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The biostratigraphy of the Lanna limestone has not been studied in 
detail. On northern Uland the base of the formation is in the zone of 

Megistaspis (Megistaspis) lata and the grey, calcarenitic subdivision be

longs to the zone of Megistaspis (MegistaspisL limbata limbata (= the zone 

of Asaphus (Asaphus) lep idurus). For fauna see Stop 4. 

_!iolen limestone (Kunda Stage). -On northern öland the whole formation con

sists of calcarenites. In the north-western part of the island a distinc

tive thin ooliti c limestone is developed at the very base of the unit. 

Farther to the south, in Persnäs parish, the oolitic horizon is no longer 

developed (Bohlin 1949), and it is not present in the Böda Hamn core to the 

east. In the northernmost part of the island (at Norra Udden and up to a 

kilornetre southwards) the rock of the whole formation is grey. Samewhat to 
the south the rock of the Gigas and Obtusicauda zones changes to red, and 

farther southwards(in the Föra parish) even the middle and upper parts of 

the "Raniceps" zone are red. Grey calcarenites are mostly rich in fossils 

of various groups, both vagile and sedentary {F ig. 5; stop 4). Red calca

renites also tend to be fairly richly fossiliferous, but faunal diversity 

is low and the commonest groups are trilobites and cephalopods. The thick

ness of the Ho len limestone on northern tlland is 7 .6 m (Böda Hamn boring). 

The equivalent beds on southern Ul and have not yet been studied, 

neither biostratigraphically nor lithologically. They form a fairly mono

tonous limestone sequence, grey in the lower part and red in the upper part. 

A distinctive bank crowded with the diploporlte cystoid Sphaeronites is 

general l y developed in the lower half of the formation (Stop 2) but its 

level relative to the biostratigraphic classification is uncertain. A 
similar S�haeronites bank, at about the same level, is known alsofrom 

Kinnekulle. 
In the uppermost beds of the Holen Limestone Megistaspis (Megistaspi

del la gigas occurs all over the island. 
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Middle Ordavieian (Viruan Series) 

Middle Ordavieian limestones are poorly exposed on Oland, and some of the 

best natural shore exposures (at Segerstad lighthouse and Folkeslunda Sjö
bodar) are not accessible by bus. Previously the Middle Ordovician was ex

posed in numerous shallow quarries and drainage ditches but practically 

all these are now overgrown. 

Segerstad, Skärlöv and Seby Limestones. - The Segerstad limestone consists 

of fairly thick bedded red calcarenites which lithologically cannot be 
distinguished from the underlying Kundan beds of the zone of Megistaspis 

(Megistaspidella) gigas. The boundary, however, can be easily localised 

faunally because the lowermost Segerstad beds abound in large pygidia of 

Asaphu�Neoasaphus) platyurus. At several levels of the Segerstad limestone 

furrowed surfaces have been observed (possibly mud cracks) and in one case 

such a surface has been found to be encrusted by a stromatolitic algal mat 

(Gammalsby boring, 11.23 m; V. Jaanusson, unpublished). The thickness of 

the Segerstad limestone varies from 2.7 m in the south to 5.1 m in the 

oor�. 

The Skär1öv limestone consists predominantly of a soft, finely nodular, 

red, argillaceous limestone (2.0 m in the north and 1.4 m in the south) 

which is very poorly exposed. 

The Seby limestone comprises a few beds of variegated red and grey 

limestone. However, in addition to being litho1ogically distinctive, it 

comprises two of Holm•s lituitid zones, the zones of Trilacinoceras discors 

and lituites lituus, and contains also other characteristic cephalopod and 

hyolithid species (Jaanusson 1960). 

Folkeslunda Limestone. - This formation consists of grey calcarenites 

(2.8 - 2.9 m thick) and is mostly rich in macrofossils. From Folkeslunda 

Sjöbodar the following estimate of the quantitative composition of the large 

macrofauna is available (N= 101; V. Jaanusson in 1953, unpublished): 

lllaenus chiron Holm 28 %, other trilobites 28 %, Cephalopoda 29 %, Gastro

pode 24 %, Brachiopoda l X, Hyolithida l %. The formation belongs to Holm•s 

zone of lituites perfectus. Other common trilobites are Plectasaphus plici_

costis (Törnq.), Pseudoasaphus aciculatus (Angelin) and Pseudobasilicus 
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brachyrathis (Törnq.}. 

Furudal. Källa and Persnäs Limestones (Uhakuan Stage). -Beds of Uhakuan age 

are developed differently on southern and northern Uland. On southern Uland 
the whol e Uhakuan sequence consists of thick bedded to finely nodular, grey 

calcilutites, the Furudal Formation. This formation, a part of which is well 

exposed along the shore i mmedi ately north of GräsgArds Hamn, forms the young

est bed-rock on southern öland. The calcilutites are poor in macrofossils. 

Nileus is the commonest trilobite, associated with occasional Ancistroceras 

conchs. 

On northern öl and a wedge of the Furuda l calcilutite, the Källa Lime
stone (Stop 6), occupies the basal 2m of the Uhakuan sequence (total thick

ness 7.4 m). There the main upper part of the Uhakuan beds, the Persnäs To
poformation, is camposed of calcarenites. Strangely enough , these talcare

nites tend to be poor in macrofossils, especially in comparison with the 

overlying Dalby Limestone, which is fairlyrich in fossils, but so similar 

to the Persnäs Limestone lithologically that the boundary between these 

two units can be based only on faunal criteria. The most conspicuous fossil 

in the Persnäs Limestone is a Heliocrinites, a rhombiferan cystoid, which 

occasionally has a mass-occurrence in a bed or two .  

Dalby Limestone. - Only the lower part of the Oalby Limestone (maximum known 

thickness 6 m) is exposed on öland, and it forms the youngest bed-rock of 
the island. The rock is a grey calcarenite. commonly samewhat nodular. On 

Oland the Dalby Limestone is defined in a topostratigraphic sense because it 
cannot be distinguished lithologically from the underlying Persnäs Limestone. 

For fauna see Stop 5. 

The upper Viruan and Harjuan erratic boulders 

Numerous erratic boulders of upper Viruan and Harjuan age were deposited on 

öland by a differential movement of the Pleistocene land ice. The boulders 

are probably derived from the submarine bed-rock east of the island (Anders

son 1893). The boulders are concentrated to certain limited areas: to a nar

row bel t  along the east coast between stenAsa and As, and to a further two 



9 

very small areas, viz. immediately west of Eriksöre and at Borgholm (Anders

son 1893). The following succession can be reconstructed: Upper Dalby Lime

stone, Gräsgård Siltstone (11Macrourus Limestone"), Green and Red Tretaspis 
Limestone , and "L imestone with Leptaena schmidti" (Andersson 1893). In ad
dition, there are numerous boul ders of a hard, dense, mostly finely nodular 

ca1cilutite, occasiona1ly crowded with the calcareous alga Palaeoporella 

but otherwise very poor in fossils. These calcilutite boulders may be derived 
from Slandrom or Upper Ostersjö equivalents, or both. Two of the subdivisions 

recogn ised in boulders have frequently been referred to in the literature and 
require some comments. 

GräsgArd Siltstone is a calca reous siltstone to si1ty limestone (for 
1 ithology see Martna 1955). Boulders of thi s type are very common and they 
are also mostly richly fossiliferous. The unit is also known from borings on 

Gotland and Gotska Sandön where it is an Oandu equivalent. In the boulders 

on Oland, the silty succession spans a longer time, and includes demonstrebly 

al so Kcila equivalents which are missi ng on Gotland and Gotska Sandön. The 
quantitative composition of the large macrofauna varies, indicating a variable 

environment. In two boulders at Gräsgårds Kanal the following conposition of 

the large macrofauna was estimated (V. Jaanusson in 1951). Boulder C (N • 70): 
Brachiopoda (no Sowerbyella) 43 %, Trilobi ta 23 %, Gastropode 14 %, Pelecypo
da 6% Bryozoa 14 t. Boulder D (N= 54): Sowerbyella 44 %, other brachiopods 

19 %, Tri l obita 12 %, Gastropoda 12 %, Pelecypoda 7 %, Bryozoa 4 %, Cyclocri
nites 2 %. Toxochasmops extensa is a common trilobite (syn. T. macrourus 
(Ang.), type locality and horizon in these boulders). The fauna of the Gräs

gArd Siltstone is diverse but still poorly descr1bed. 

The term Hulterstad Fa� has been used for•a long time as an informal 
name for the silicified fauna described by Wiman (1907) from boulders refer
red to as "Limestone with Leptaena schmidti" by Andersson (1893) and as 
"West Baltic Leptaena Limestonen by Wiman (1907). 8oth terms are misleading. 

The form identified as Leptaena (= Eoplectodonta) schmidti is a species of 
Sa!llpo which has not yet been recorded elsewhere in Sweden . The bedded, chert

·bearing limestone, which has yielded the Hulterstad Fauna, is not related 

11thologicai1y to what formerly has been call ed "Leptaena Limestone11 (c 
stromatactis-bearing carbonate mounds) in the Siljan district; it is not 

derived from a carbonate mound. The Hulterstad Fauna conteins ma� species 

that have not been found e1sewhere, and its age is uncertain. lt is certBin
ly of Pre-Hirnantian Harjuan age, possib1y Pirguan. 
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Road log 

Valdar Jaanusson and Harry Mutvei 

S�l. Ottenby . A natural exposure along the shore of Kalmarsund. The sec

tion comprises the Upper Tremadocian Ceratopyge Shale (uppermost part expo

sed, thi ckness in a nearby boring 2.3 m; WestergArd 1944) and Ceratopyge 
limestone , and the Lower Arenigian limestones. The key to the section is 

shown in Fig. 3. 
The cliff at Ottenby is the best exposure of the Ceratopyge limestone 

on Oland. It has yielded some 20 trilobite species. The commonest fonms are 
CeratopYge forficula (Sars), Euloma ornatum Angelin, Orometo�s elat1frons 

(Angelin), Niobe i nsignis linnarsson, Niobella obsoleta (Linnarsson), Var
via longicauda Tjernvik, Ottenbyaspis orien� (Moberg and Segerberg), �

physurus angustatus (Sars and Boeck), and Nileus limbatus Brögger. 

��op 2. Degerha�. An extensive quarry in Ontikan limestones. The limestone 

i s  quarried for the production of cement in the factory about 2 km north
·west of the quarry. No biostratigraphic study has been made on the exposed 

sequence. The top of the sec ti on is probably within the lower Valasteen 

Substage, possibly at about the l evel of the top of the Hälludden section. 

However, here the rock is poor in identifiable matrofossils and faunal di
versity is low. Faunal assemblages appear to be dominated by trilobites 
whereas sedentary organisms are rare. An exception is the bank crowded with 

the diploporite cystoid Sphaeronites. A similar Sphaeronites bank is known 

a l so from otherplaceson southern Oland (Moberg 1890), but it is not known 

whether the horizon is always the same. 

The following description of the section, prepared for the excursion 

by H. Mutvei, is based only on a rough macroscopic examination of the rock. 
The section was measured on the south-western and eastern walls of the 

quarry. 

Ontikan Subseries 

Light buff to red, mostly thick bedded, coarse grained 

1 i 111es tone ................................................. . + 2.0 Il 

Grey limestone crowded wi th Sphaeronites • • . • . . • • • . • . • . •  0.2 m 

Mostly grey, thick bedded, coarse grained 

l i���estone . . . . . . .. . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  0.6 na 
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Fig. 3. Section through the uppermost Tremadocian and lower Arenigian 
sequence in the coastal cliff at Ottenby. After Tjernvik 1956. 
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Predominantly buff-coloured, thick bedded, coarse 

grained limestone. In the uppermost 0.5 m several 

bedding planes are encrusted by a haemati te mine-

ra 1 i sa t i on . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . • • . 3 . 3 m 

Grey to light brown, thick bedded, mostly fine 

grai ned limestone. Bedding planes are often 

covered by glauconitic or limonitic films. The 

upper boundary poorly defined lithologically . . • • . . • • • • •  2.5 m 

Thick bedded glauconitiferous linestone. The 
unit terminates upwards with a bed of shaly 

glauconitic rock and glauconite sand 

Tremadocian Subseries ? 

Glauconite sand and thin bedded limestone rich 
in glauconite. Uppermost 0.08 m is a black 

shale with lenses of glauconitiferous lime

stone. The allocation of this unit is difficult 

without a biostratigraphic study. In comparison 

to the Ottenby section this interval appears to 

0.9 Il 

be condensed and probably with breaks . • . • . . . • . . . • . • • • • •  0.6 m 

Tremadocian Subseries 

Ceratopyge Shale. Black alum shale with occasio-

nal limestone lenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.8 m 

Dictyonema Shale (zone of D. norvegicum). Black 

shale as above. The Ceratopyge and Dictyonema 

Shale cannot be differentiated lithologically, 

and the thicknesses given here are based on 

previous reports on the alum shale at Deger-

hamn (Westergård 1944) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 m• 

12 
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stop 3. Horns Udde. The eoastal cliff at Cape Horn is formed of the Lower 
Ordavieian Hunnebergian, Billingenian and Valkhovian limestones. At the 

base of the eliff also the Ordavieian basal conglamerate is occasionally 

accessible, but often it is covered by beach shingle . The conglamerate is 

overl ain by 0.55 m Upper Tremadocian Ceratopyge Shale which at this locality 
is partieularly rich in glauconite. 

The seetian in the north-eastern part of the cliff, 1.5 km from Cape 

Horn, exhibits sedimentary folds in the Billingenian limestones. These 

struetures were described and analysed in detail by Lindström (1963). The 

Billingenian sequence eonsists of thin bedded limestene with soft, argil

laceous interealatians ("marl"), and includes numerous successive discon
tinuity surfaces (hardgrounds). The harizontal bedding is in places de
formed into low folds. According to Lindström,a li thified limestone bed 
which rested on a layer of "marl" was apt to glide and deform into anti
clines which rose from the otherwise level sea floor up to 20 cm. The folds 

were rarely destroyed mechanically which indicates tranquil bottom condi

tions. The fold crests became chemieally corroded. According to Lindström, 

the abundance of preserved fold structures indicates that the sea was re
latively deep . 

.Stop 4. Hälludd��t:!.· This locality is a longnatural outcrop along the shore 

north of Byxelkrok. The lower boundary of the lanna limestene ("Bl011111i9a 
bladt!_!") is situated just below water level c. l km north of Byxelkrok 

( Bohli n 1949), and fromthat point northwards the limestone beds which are 

exposed at the water's edge become gradually younger, reaching lower Va
lastean at the northern end of the exposure (Fig. 4). The name Hälludden 
refers really only to the northern part of the locality, approximately 

from the southern end of the cliff in the Hunderornian beds northward, but 
among geologists usually the whole extent of the outcrop is termed Häll
udden. 

Landward the outerop is bordered by an extensive area with numerous 

well defined beach ridges camposed of shingle. Linnaeos (1745) coined the 

name Neptunii åkrar (the fields of Neptune) for this particular accumula

tion of beach ridges at Hälludden, and this name has gained general usage. 

He also commented on fossils from the exposures along the shore, espeeially 

the abundance of orthoconie cephalopods ("Olandsspikar."), and figureda py
gidium of Megistaspis (Megistaspis) limbata. 
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Gerhard Holm collected at Hälludden during many years, not least cepha

l opods and graptolites. Bohlin (1949) published a general description of the 

locality. Extensive field work was carried out in 1948-1950 (Project Häll

udden ; V. Jaanusson , B. Kurt�n. J. Martna, H. Mutvei), including bed-by-

bed quantitative estimates of the composition of large matrofauna (Figs. 

5-6). Based on the material collected in the course of this field work the 

following groups have been described: illaenid tril obites (Jaanusson 1957}, 

graptol i tes {Skevington 1963, 1965a) , "ch i t i nous" hydroids ( skevington 

1965b), and chitinozoans ( Grahn 1982). The fauna, however, is rich and di

verse, and much detailed taxonornie work remains to be done. A preliminary 

range log of selected, common tri l obites and brachiopods is given in Fig. 7. 
The exposure extends as a narrow strip along the coast for several ki

lometres (Fig. 4). The index horizons used for determining the levels of in

dividual beds within the sequence are the top of the oolitic bed (O) at the 

base of the Hunderumian Substage, and a conspicuous, smooth discontinuity 

surface (D) in the basal Valastean Substa ge . The levels above D are desig
nated as + D, and those between D and the upper surface of O as - D or, 

exceptionally, as+ (from O upwards); the levels below the upper surface of 

O aredesignatedas - (minus ) , without any letter. The boundary between the 

Langevejan and Hunderumian Substages is at the base of the oolitic bed, and 

that between the Hunderumian and Valastean Substages is apparently at about 

- 30 D, that is, about 30 cm below the index discontinuity surface. 

The section is as follows: 

Holen Limestene (Kunda Stage) 3.4 m 

Valastean Substage {Zone of Asaphus (Asaphus ) 

" raniceps " ) 1.5 m +  

Micritic to sparitic calcarenite, grey and thin 

bedded (thickness of individual beds 2-4 cm), 

and with scattered glauconite grains. Two dis

continuity surfaces, 55 and 90 cm above the 

bas e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l . 2 m + 

Discontinuity surface, almost perfectly 

smooth, with a dark mineralisation and abun

dant organic borings, mostly of Trypanites 

type. 



Predominantly micritic calcarenite, grey, 

thin-bedded, and with scattered chamosite 

ooids. Oiscontinuity surfaces 10 and 17 cm 
below the top .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.3 m 

Hunderornian Substage (Zone of Asaphus (Asa

phus) expansus ) 1.9 m 

Predominantly micritic,argillaceous 

calcarenite, grey and thin-bedded 

(thickness of individual beds 2-4 cm). 
The content of glauconite increases 
downwards,and some of the lowermost 

beds can almost be classified as 

calcareous glauconi te sand . . . . . . . . . • . . . . . • • • . . . • . • . . . • .  1.8 m 

Sernewhat finely nodular, dark. argil-

laceous limestone with limonitic 

coatings around skeletal grains and 

scattert�d l imonitic ooids . . . . . . • . . . . . . . • . • . • . . . • . . . . . . .  0.1 m 

Lanna Limestene (Volkhov Stage) 3.2 m+ 

Langevejan Substage (Zone of Megistaspis 

(Megistaspis) limbata limbata = z. of 
�saphus (Asaphus ) lepidurus) 2.2 m 

Predominantly sparitic calcarenite, grey 

and thin-bedded (thickness of individual 

beds 2-5 cm). The limestene beds have 

thin argillaceous partings and a moderate 

content of glauconite . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . • . . .  2.2 m 

Zonation uncertain (not yet studied in de

tail) 

Micritic calcarenite. pale buff, thin 

bedded and glauconitiferous . • . . . . . . . . . . . . . . . . . . • . . . . . • .  0.8 m 
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F i g .  6 .  Re l at i ve frequenc i es of common tri l ob i tes a nd b ra c h i opods i n  the 
l a rge rnaerafau na at Hä l l udden . H .  Mutve i  a nd V .  Jaanus son , ori g i na l . 
On l y  those spec i e s  or genera a re s h own that fonm 20 per cent or more of 
a l l counted s pec i mens i n  at l ea s t  one s amp l e .  I t  was i mposs i bl e  to d i f
ferenti ate s pec i es of Asaphus Asa hus ) because pyg i d i a l  feature s  a re 
not a l ways d i agnos t i c a n  muc coun e materi a l  wa s represente d  by i n
ternal mou l ds .  I n  the i dent i fi abl e ma teri a l  t he subgenus i s  represented 
i n  the Langevej a n  by A. (A . )  l e�i du ru s  a n d  i n  the Val a s tean by A .  ( A . ) 
" ran i ce s "  ( Fi g .  7 ) . Tn tne Hun e rumi a n  beds there i s ,  i n  addi tion to 
A .  . e x  ans u s , at  l east one fu rther s pec i es o f  the s u bgenu s .  �eei 
sta s-i s e 1 stas p i s l i mbata shou l d  read the g roup of M .  }M ·6 llm ata 

ecause ma ny o t e coun e pyg i d i a  were not safe l y  i de nti i a  l e  a t  
s pec i es l eve l . Metaptychopyge may i nc l ude more than one s peci e s . 



Z one of 

A s ap h u s  •r a n l c ep s • 

( Valasteen 
S ubstage) 

Zone of 

A • ap h u s  expansu• 

(Hunderumlan 

S ubatage) 

Zone of 

Megl• ta s p l• lim b e t a  
lim b e t a  

(Langev ojan 

S ubstagel 
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Fi g .  7 .  Verti ca l ra nge of s e l ec ted tri l ob i te a nd a rt i c u l ate b ra c h i opod 
spec i e s  at H ä l l udden . V .  Jaanus son a nd H .  Mu tve i , ori g i na l . On l y  those 
s pec i es a re i nc l uded whi c h  have been found a t  l ea s t  at three l eve l s .  
Open rectang l es refer to cond i t i on a l  i dent i fi cati ons (cf . ) .  O ,  con s p i 
cuou s , p l ane d i scon t i nu i ty su rface u sed a s  one of the i ndex l evel s .  O ,  
beds wi th l i mon i t i c oo i ds a t  the base o f  the z one of Asa hus Asa hus ) 
expa n sus . T he z one of Me i s ta s i s  Me i sta s p i s l imbata 1 m  a a J ernv i k  
i n  Tjern v i k & J o ha n s s on a ppears to e a n  equ 1 va en  o he East 
Bal ti c z one of Asa phus (Asachus ) l epi duru s . The i denti f i c ati on of Me-

i s tas i s  M .  hyorrhi na i s  ased exc l u s i ve l y  on c ra n i d i a l  fea ture s;-14 . 
• 1 m  a a 1 S  represented ma i n l y  by pyg i d i a and no i denti fi cati on at 

s u  s pec 1 e s eve l wa s a ttempted .  Meta ptychopy�e may i nc l ude severa l spe
c i es . In some of t he common bra chi o pods , s u c  a s  An t iåonambon i tes  and 
Porambon i tes , s peci e s  have not yet been d i fferenti ate on Öla nd .  Ort h i s 
call acti s i s  the type s pec i e s  o f  the genus Orth i s .  
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Red cal careni ti c ca l c i l uti te .  The upper 
boundary i s  a d i scon t i nui ty surface wi th 

a haemati ti c mi nera l i s a t i on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 2  m +  
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The fo l l ow i ng po i nts may be of pa rt i cu l a r i nte res t : ( 1 ) Rapid  verti ca l  
changes i n  domi na nce of some rnaerafos s i l  groups ( e . g . , hyol i th1ds .  recepta
col i t i ds and pe l ecypods ; see Fi g .  5 )  i n  the Hunderumi an Substage . ( 2 )  

Bedd i ng pl anes abound i ng i n  i so l a ted endocera ti d si phona l tubes i n  the 
Hunderumian a nd Va l astean beds . ( 3 )  Di sconti nui ty surfa ces i n  the Val as
tean Substage . These surfeces have a phospha ti c-pyri ti c mi nera l i sation and 
formed ha rdgrounds . Hol dfa s ts of bryozoans can occasi ona l l y be found to be 
attached di rect l y  on the surface , and macroscop i c  bori ngs penetrate both 
the l i thi fied sed i ment a nd s ke l eta l  rema i ns .  

Stop�_Böda Hamn . The best l oca l i ty for the Da l by L i mestene on Ol a nd i s  a 

natura l  expos u re  of a few beds al ong the shore just wes t of the ol d harbour 

of Böda . L i nnaeus ( 1 745 ) v i s i ted the outcrop a nd descri bed what he ca l l ed 

" c rysta l appl es "  { =Echi nosJ?..haeri tes ) .  Subsequentl y �  genera t i ons of pal aeon
to l og i sts have col l ec ted at thi s pl a ce . Now much of the outcrop has become 
natura l l y  covered a nd therefore i s  no l onger access i bl e .  

T he s pec ta cu l a r  fos s i l s  a t  Böda Hamn are cys toi ds . Echi nosphaeri tes 
!_'!_ranti um( Gyl 1 enhaa l ) i s  abuuda nt , and i n  pl aces a whol e bed i s  crowded 
wi th i ts thecae . Hel i ocri l]_i tes granatum { Wa h l enberg ) and Ca ryocysti tes 

�ubi�. Ange l i n  a re a l so common . The commonest a rti cu l a te brachiopods are 

P��c i crura c f . nav i s ( Opi k )  a nd Ni col e l l a  derni ssa ( Da lman) . probably i n  
that order o f  rel a ti ve freq uency . Bryozoans form al so a qua nti tati vely 1� 
porta nt component of the macrofauna . 

stop 6 .  Quarry south -wes t of Käl l a  church . Thi s  1 s  the type l oca l i ty of the 
Uha kuan Käl l a L imestone , a wedge of the Furudal  cal c i l uti tes . The formerly 
ex tens i ve quarry i s  now al mos t compl etel y overgrown . The ca l ci l uti te i s  
poor i n  macrofoss i l s .  Systema t i c  crushi ng of a l imestene bed during a l ong 

period ( V .  Jaanusson i n  1 949 ) y ie l ded 6 spec imens of Ni l eus , 2 other tri l o
b i tes , and 2 a rti c u l a te brachi opods ( Lepte l l i na ?  n . sp . ) .  Despi te the very 
smal l sampl e s i ze th i s probabl y g i ves a fai rly good i ndi ca ti on of· the com

pos i ti on of the macrofauna i n  the Kä l l a  l i mes tone . Some argi l l aceous bed
d i ng pl a nes , however , ha ve been encountered on wh i ch sma l l  a rti culate 

brach i opods ( lepte l l i na ?  a s  wel l  a s  Chr i sti a ni a )  were fa i rl y  common . 
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