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Preface 

The first part of this volume is a summary of the studies o.f the Lower Mesozoic 

of N.W. Scania made by the author from 1929 onwards. Several investigations 

have been published independently, chiefly in "Geologiska Föreningens i St,ock­

holm Förhandlingar", and are therefore only summarily reviewed here. They deal 

with the Kågeröd formation (TROEDSSON 1942) the Rhaeto-Lias's,ic boundary (1943), 

the Rhaetic fossils (1948'), and the Höör (1940), Vallåkra (1943), Stabbarp (1947) 

and Helsingborg regions (1947). Preliminary results have been made public at 

different times, as for instance, in a report to the town council of Hels,ingborg on 

the water resources of the Rhaeto-Liassic bedrock (1935), in a short summary of 

the S•tratigraphy (1938), and in a paper on the rhythmic sedimentation of the 

Rhaeto-Liassic beds of Sweden, read at the XVIIIth International Geological 

Congress in London in 1948. 

Our knowledge of the Höganä·s Series is based upon data r·eceived from natural 

exposures, and from shafts, mining, and bore-holes, and is therefore most 

complete as far as the colliet-y dis,tricts are concerned, but somewhat deficient 

in other respects. E. ERDMANN has published results of a great ma•ny seetiom; from 

drillings and still more are preserved in the records of the Geological Survey of 

Sweden. The Höganäs-Billesholm Co. has complete records of more than 500 
borings. These do not include the series of drilling cores Nos. 201-299, most of 

which have been recorded in the Eastern coalfields during the past 25 years. And 

finally, during the past 15 years, borings have frequently been made for water. 

Consequently, the author has had a multitude of data at his dispo·sal, though of 

varying quality. Thus the records of the water-borings are rather summary a·s to 

the sequence of strata and often o.f no value, while those of the c·oal-borings are 

rich in data, which, however, as a rule, are not always reliable. The shaft-sections 

studied and already published by ERDMANN, as well as the drilling-cores, are in a 

cla;ss by themselves. These latter have made it possible to classify the rocks in 

detail, since they are scattered over the whole region, and allow a earrelation with 

the old, more erowded borings, espeeially in the colliery distriets. Of eourse, it 

woulod be impossible to publish the whole of this material. Therefore, the following 

report is based to a great extent on the drilling-cores, whos•e distribution is seen 

in the map, Fig. 1. 

The seeond part, dealing with the fossils, was aetualized by the uneovering of 

the Katslösa seetion in 1945. In order to get as adequate earrelations as possible 

with strata already known it beeame neeessary to study anew the old eoUeetions, 
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above all the types described by Lundgren and Moberg. These were lroaned to the 

writer by the courtesy of Dr T. Thorslund, Curator of the Museum of the GeologicaJ 

Survey of Swect.en, and by Dr J. E. Hede, Curator of the Museum of the Pale­

ontological Institute, Lund. 

The author is indebted to the Director of the GeologicaJ Survey of Sweden, 

Professor P. A. Geijer, who has taken much interest in this publication, e. g. by 

enabling him to increase his collections at the new }r{)rcality of Katslösa, which was 

measured by Drs. Brotzen and MohrEm and the undertaking financed by the 

GeologicaJ Survey. 

Most of the first fossils collected in the field were S·ent to the Paleozoological 

Department of the Natural History Museum, Stockholm. But the investigation of 

the coHections was carried out at Stockholms Högskola, where the author had the 

privilege of full access to the resources of the GeologicaJ Institute, thanks to the 

courtesy of Professor L. von Post. 

Statens Naturvetenskapliga Forskningsråd (Swedish Natural Science Research 

Council) defrayed the costs of the preparation of the fos�sils, photography, retouch­

ing, and other laboratory work, and granted the funds for the publication of this 

work. 

Mrs. I. G. Mars, Mis�s A. Brasch, Miss R. Sandegren, and Miss V. Troedsson 

assisted in p·reparing the fossils. Most of the photographs were taken by Mrs. Mars 

and retouched by Mrs. S. Samson. 

The drawings were made by Mr. B. Kallerdahl and Mrs. G. Sarnäs. 

To the.se and other, mme occasiona.l, collabora.tors, the wr.iter wishes to express 

his most rS.incere thanks. 

Fina.lly he wishes to thank Mrs. Floriaune Dalberg for revisi,on of the English. 

Lund, Paleontological Institute, August 1950. 

Fig. 1. Map showing the position of the core-drillings of the eastern coalfields. 

Tpe ·encircled figures denote the conces·sions: 1. The chartered Höganäs district of the year 

1737. 2. Billesholm coalfield. 3. Charlottenburg-Mörshög concession. 4. Mörshög-Olstorp con­

cession. 5. Boserup conc. 6. Ljungsgård coaHield. 7. Bjuv ooaJfield. 8. SeUeberga-Mörshög 

conc. 10--12. Skromberga conc. 13. Hyllinge conc. 14. Rosendal conc. 15. N. Vram conc. 

16. Broby conc. 17. Mörarp conc. 18. Fleninge conc. 19·. Strövelstorp conc. 20. Nygå.rd conc. 

21. Ausås conc. 22. Åstorp conc. 23. Björnekulla conc. 24. Bjuv conc. 25·. Hesstunda conc. 





Part I 

GEOLOG Y 





l. Introduction 

Distribution and Characteristic Features of the Höganäs Series 

The Höganäs Series, i. e. the coal-bearing fo.rmation of Sweden, generally called 

the Rhaeto-Lias, is built up of grey and white sandstones, grey and dark, 

often laminated clays, oontains thin coal beds, and is sometimes calcareous or 

fermginnus in thin horizons (siderite). The lower part is r ich i,n plant fossils 

of the Rhaetic and Liassic ages. As to the fauna. lamellibra.nchs dominate the 

lower part of the column, but the top beds also contain gastropods, a.mmonites, 

belemnites, crinoids, brachiopods, ostracods·, and foraminifers. 

The Höganäs Series is entirely restricted to Scania., the southernmost pwvince 

of Sweden, where it occupies 1) about 700 sq. kilornetres in the north-west-corner, 

2) the Höör district in the centre, 3) the small Stabba.rp outlier, south-west o.f Höör, 

the latter continued south-eastwards tiH 4) the narrow strip of vertically raised 

Liassic beds along the Fyle Valley (Fyledalen) of S.E. Scania (Fig. 2). 

The most complete succes:s1ion is developed in N.W. Sca.nia. It is partly non­

marine, partly marine, and the strata. have been deposited under humid conditions. 

The underlying beds, the Kågeröd formation, are badly straHfied, consisting of 

red or green, coarse arkoses, sandstones, and conglomera:tes (made up of half­

weathered detritus from Archaea.n rocks) with chocolate-brown clays a.t the top. 

The colour indica.tes fetTic oxide. The Kågeröd is quite devoid of �ossils, having 

been laid down during arid or semi-arid dimatic conditions. It rests upon Silurian 

or Ordovician beds and Archaean rocks, and belongs to the Permo-Triassic desert 

facies. 

Historical Remarks 

scania has produced coal since the 18th century, but the geological age of the 

coal-bearing beds was only decided much later. The first to recognize and des.cribe 

fossil plants and Liassic sheils from these beds was the Swedish naturaUst, SvEN 

NrLssoN (1819, 1820, 1824, 1832). The name "Höganäs formation" was introduced 

by N. P. ANGELIN in his geological map of Scania (1859), and in his des.cription . 

(printed posthumously 1877) he ass•igned this formation to the Inft·a-Lias, which 

then embraced the Rhaetic and the Hettangian. In the seventies and eighties 

NATHORST described the fossil floras in a series of monogra.phs (1876, 1878, 1879, 

1886, &c.), and LUNDGREN made a study of the fossil fauna (1878, 1881). From 
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these studies the following stratigraphical table was established (LuNDGREN 1881. 

N ATHORST 1880, 189-4): 

Lias 

f 14. Ammonite Bank 1 13. Avicula Bank 

1 12. Ostrea Bank 
�, 11. Zone of Cyclas nathorsti 

10. Cardinia Bank 

t 9. Mytilus Bank 

8. Zone of Nilssonia polymorpha ('l'he Pålsjö flora) 

7. " " Dictyophyllum acutilobum (The Helsingborg flora) 

6. Pullastra Bank 

1 5. Zone of Thaumatopteris Schenki 
Rhaetic) 4. " " Equisetites gracilis 

3. '' " Lepidopteris Ottonis 

2. " " Camptopteris spiralis 

l. " " Dictyophyllum exile 

These zones were gathered from different sections: Nos. 1-4 from the eastern 

collieries, especially Skromberga and Bjuv; N os. 2, 4 and 5 from the Stabbarp 

coalfield, No. 6 from Ramlösa, south of Hels,ingborg; No. 7 from some unknown 

locality within the Helsingborg radJius; No.s. 8-11 from the shore seetians at 

Pålsjö, Gravarna, and Sofiero, immediately northwest of Heisingborg; Nos. 12-13 

from the shore seetians at Kulla Gunnarstorp, 3 km further t,o the noJ·th-west; 

and No. 14 from marl pits at Dompäng, Döshult, and other lo,calities 4 or 5 km. 

north or north-east of Kulla Gunnarstorp. 

Owing to the scatiered position of the fossHiferous bed,s in a region weil covered 

by Quaternary deposits much uncertainty of course remained as to the true 

succession of the strata, and several marks of interrogation were inserted in their 

stratigraphical table by LuNDGREN and NATHORST. In spite of this the schedule was 

considered valid and appea.red for more than 50 years in text-books and other 

publicati'o'ns. 

In 1913 the present writer questioned the given position of the Pullastra Bank 

and in 1922 JonANssoN denied the existence of a zone with Dictyophyllum exile. 

In 1931 in Connection with his studies of the Mesozoic Horas of E. Greenland 

HARRis pointed out the marked difference between the world-wide Rhaetic and the 

Liassic floras, only a few long-ranging species being common to both. The Rhaetic 

flora was characterized by Lepidopteris Ottonis, the Liassic by Thaumatopteris 

Schenki. The Rhaeto-Liassic boundary should accordingly be situated below the 

zon e of T h. Schenki. 

In his studies of the Höganäs formation the present writer found a weil-marked 

disconformity in all the seetians just above the zone of Lepidopteris Ottonis 

(TROEDSSON 1934, 1943 a), which is, most probably, the boundary between the 
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Fig. 2. Geological map of Scania, showing the present distribution of the Höganäs Series and 
the faulting of the Liassic basin. 

B, Brandsberga. E, Engelholm. F, Fleninge. H, Höör. He, Helsingborg. Hn, Höllviken. 
Hö, Höganäs. K, Klappe. Ka, Katslösa. O, Oregården. S, Skromberga. St, Stabbarp. 

Rhaetic and the Lias. The PuUastra Bank is Lirassic in age, not Rhaetic (TROEDSSON 

1948), and has its place above the zone of Cyclas nathorsti (ThoEDSSON 1934). 

Finally the zone of Dictyophyllum acutilobum (the Helsingborg flora) and the 

zone of Thaum. Schenki are equivalent, or even identical. 

Stratigraphical Account 

In the revised time-table the Liassic beds below the Avicula Bank constitute 

the Helsingborg Stage. The Avicula and the Ammonrite Banks belong t,o the 

Döshult Stage, and still younger strata, recently discovered south of Helsingborg, 

are divided inta the topmost Döshult and the Katslösa Stages. 
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Thus, the Hög·anäs Series embraces: 

l. The Rhaet.ic, predominatingly non-marine, comprising the main coal beds, and 

characterized by the Lepidopteris flora; and the contorta fauna, 

2. The Helsingborg Stage (=the Hettaugian or the Lias a1 and a2) , composed of 

alternating non-marine and marine beds, charaderized by the Thaumatopteris 
flora and lamellibranchs, such as Liastrea hisingeri NrLSSON, Modiola hillana 
SowERBY, Ger'L'illia angelini LuNDGREN, Cardinia spp., Eotrapezium spp., &c., all 

belong.ing to the planarbis or the angulatum zones of the Lower Lias. 

3. The Döshult Stage (=the Lower Sinemur�an or the Arieten-Lias, a3) , composed 

of sandstone and rnaris with Oxytoma sinemurien.sis, Cardinia kullensis n. sp., 

Coroniceras bucklandi, &c., and 

4. The Katslösa Stage, corresponding in its. middle and upper parts to the Lower 

Pliensbachian (Lias y) and consisting mainly of clays and ferruginous Sand­

stones or iron-oolites with ammonites, belemnites, brachiopods, echinoderms, 

foraminifers., and, above all, lamellibranchs. 

In the following a more detailed stratigraphy has been att.empted with the aid 

of a rhythmic sedimentation, sometimes well-marked, especially in the lower parts 

o.f the series, which is rather poor in marine fo.ssils. The rhythm cons:ists of a 

repeated succession of the series sandstone - clay with coal and plants - ferrugin­

ous or calcareous beds with marine fossils. Certain members may be slightly 

developed or entiTely absent. But in ·spite o.f this the Thythmus is weil dli:scernable 

as a pulsation w:ithin the whole region, from Höganäs i·n the north-we.st to Stabbarp 

in the south-east. 

As mentioned above the term "Höganäs formation" was introduced by ANGELIN. 

But when true Rhaetic and Liassic beds were recognized by LuNDGREN and NATHORST, 
the .s.tr.atigraphical term Rhaetic-Lias became the ruling one. However, the Liassic 

record is rather incomplete, only the Lower Lias having been re0orded hitherto in 

Sweden. For this rea;s:on the pr·esent writer has found it more appropr.iate to revive 

the more adequat.e name of "Höganäs", which embra·ces all the Rhaetic and Liassic 

beds of Scania. 

Though the lithologic character of the Rhaetic and the Liassic parts of the 

column are quite s,imilar in Sweden, the Rhaetic was formm·ly placed iin the Trias, 

in accordance with the Alpine facies a,nd the old English and German interpreta­

tions. This, of course, would constitute quite an unnatural breaking up of the 

uniform Höganäs Series. Furthermore, the lower limit of the Rhaetic i,s exceedingly 

well-marked, the arid, continental, non-fos,siliferous Kågeröd formation being 

succeded by the humid, pm·tly marine Höganäs Series. The Rhaetic is therefm·e 

here considered as the lowest part of the Jurassic System of Sweden, in accordance 

with the French conception, which is now the ruling one also in England 

(ARKELL, etc.). 
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Sedimentary Conditions 

The Rhaeto-Liassic sediment·s of N.W. Scania were deposited in a basi,n, open 

towards the northwest or the west, and now fiUed up with the Kågeröd, Rhaetic 

and Lower Liassic beds. 

Fi�s. 2 and 3 .show the present tectonic structure of this basin, domina.ted by the 

breaking up and faulting of the sediments. The horst Söderåsen, now quit.e devoid 

of sediments, has cut through a region in which the Rhaetic and the basal Liassic 

strata gradually become finer towards the south-west. However, at least one fault 

i•s older than the Mesozoic, the rocks on either side being covered. by remnants of 
the Kågeröd. This is the Varis·can displacement, which runs along the south-west 

side ·Of Kullen and Söderåsen and farther towards the south-east, separat:ing the 

Lower Paleo�oic from the Archaean (Fig. 38). 

This fault line played an important role during Kågeröd and Rhaeto-Liassic 

sedimentation. In reality it was a condition for the considerable accumulwtion of 

the Kågeröd beds, which were transported ·south-westwards and depos.ited upon 

t:he eroded Silurian sUI·fa.ce. The Rhaetic and, probably, als.o the Basal Liassic 

(the Boserup) sediments were deposited - as far a1s we can judge now - in an 

undivided basin extending on either s�de of the Varisean fa.ult. The following 

stages i1ndicate the transportation of sediments in variou.s other dii'ections. How­

ever, the present "grabens", of Engelholm, Höganäs, and VaUåkra, show such 

differences regarding Liassic sedimentation, tha.t we may ascribe theiT original 

outlirring to the earliest Lias. 

Accordingly, the whole region may be divided into minor elements, basins or 

troughs (Fig. 3), which have been 1-oaded with sediments, and ridges or horsts 

with a tendency to rise and perhaps able to supply the troughs with sediments. 

These element·s are: The Engelholm trough, extended south-ea:stwa,rds via Höör and 

Hörby; the Höganäs trough, o-r the central basin, extending from Höganäs and 

Viken via Sbomberga to Stabharp, then continning into the Vomb syncline, 

t.owards the island of Bornholm; and finally the VaUåkra trough from Ramlösa 

via Katslösa and Vallåkra to Kävlinge and Lund alomg the S.W. side of the 

Archaean horst, Romeleåsen. The ridges between are: 1) Söderåsen and Kullen with 

the offs·ets Rögle and Danhult in close contact, and 2) Romeleåsen-Helsingborg with 

a probable offset farther to the north-west. Important sources. for the local sediments 

were the Archa.ean to the east of the Engelholm trough and a supposed ridge west 

of the Vallåkra trough. 

The greater part of the sediments was pr·obably derived from region'S far outside 

scania and transported by rivers from the s·outh-east with tributaries from the 

east and north-east (the Baltic region). The thickest sediments were deposited in 

those places where the tributaries bad their outlet. Among such are the main coal 

bas·in of N.W. Scania, the Upper Helsingborg Stage of the Stabbarp coalfield, the 

iron-ore dep.osits. of S.E. Scania, and the Lias of Bornholm. 

The E n g·e l h o I m t r o u g h extends from the Skelder Vik t�owards the south-

2 
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Fig. 3. The present tectonic elements of N.W. Scania. Synclines, blank; anticlines, black 
(Archaean) or grey (sediments). F, Farhult 270; K, Klappe diamond drilling; M, Mjöhult; 

O, Oregården 271; S, Svanebäck 209·; V, Vilhelmsfält diamond drilling. 

east, its utmost point being the Rhaetic outlier at Önneköp (SE of Hörby), and is 

occupied by Lake Ringsjön and its outlet Rönneå. In all this trough the Rhaetic 

beds repose directly upon the Archaean or are only separated from the latter by 

thin arkoses of Kågeröd facies. In the vicirrity of Engelholm the Archaean bottom 

ha:s been struck at a depth of 410 metres and the filling consists mainly of Rhaetic­

Liassic rocks. Towards the north-east the trough is bounded by the Archaean, 

which also forms the elevated ridges Kullen and Söderåsen along the S.W. border 

of the basin. At a first glance the Engelholm basin seems· to be confluent with the 

Höganäs basin in the plains between Kullen and Söderåsen, but the two paraHel 

ridges, the Rögle and Danhult upheavals which in reality connect these horsts, 

seem already to have been active in the Lias. Anyhow, they indicate a westerly 

extensi·on of the Engelholm basin as far as Mjöhult, as is also seen from the detailed 

coincidence between the two bore-hoie seetians at Oregården (320 m) and Mjöhult 

(231 m). To the same basin belong the drillings at Farhult (131 metres) and Vil­

helmsfält (426 metres). The narr.ow strip between the Rögle and Danhult upheaval1s 

opens towards the south-west and belongs to the Ormastorp and Gunnarstorp mirres 

of the Höganäs basin. These coa1 mirres are .situated on the southern slope of Söder­

åsen. The Farhult boring, on the other side, is placed on the south-eastern s•lope of 

Kullen, facing the Engelholm basin. These localities, situated on the very borders 

of the troughs, are characterized by rather thin beds, viz. coarse sediments -

mo·stly arko.ses -- in the basal parts of the column, and, predominatingly, clays in 
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the upper parts. Thus, for instance, at Ormastorp the two coal beds,, A and B, a.re 

less than one metre apart and are accordingly worked together, while at Höganäs 

the same beds are separated by 25 metres of country rock, and at Oregården by 

13.5 metres. 

The H ö g a n ä s t r o u g h is the sit e of all Seanian coalfields of an y impmtance: 

Höganäs, Orma.storp, Gunnarstorp, Hyllinge, Bjuv, Billesholm, Bosarp, Skromberga, 

all of which are situated in the Höganäs basin, and. Stabbarp - in the small 

Stabbarp outlier. Here, also, most of the drillings have been closed down, especially 

the deep ones, for instance at Klappe (517 metres), Svanebäck (267 metres), 

Fleninge No. 266 (180 m), Rosendal No. 264 (96 m), Vikens Ryd (238 m), Flundrarp 

(163 m), L. Tornhult ( 199 m), Hjelmshult ( 150 m), Höganäs No. 85 ( 181  m), the 

Höganäs bori1ngs Nos. 22-26 (160-208 m), and Bjuv (235 m). A leading hmizon 

of this basin is the coarse Döshult sandstone, which is present in all those parts 

of the trough which are deep enough to preserve it, i. e. mainly in the north­

western part of the basin, though recently it has also been discovered in the deep 

graben just S.E. of the Stabbarp field. A third feature brought to light by the 

borings is the frequent marine transgressions, in rhythmic alternation with non­

marine sediments. - The boundary towards the south-west is less known than the 

N.E.-border, which is due to the one-sided distribution of the coal. 

Within the Höganäs basin the Kågeröd depos.its increase in thicknes,s from 

almost nothing in the east to several hundred metres in the west. They rest upon 

Lower Palaeozoic, mainly Silurian beds. 

The Archaean ridge Romeleå.sen is continued towards the north-west by a well­

marked upheaval which has exposed Silurian bed.s at Sireköpinge and the Kågeröd 

beds at Ottarp. Its Lias·sic continuation towards the coast region at Kulla Gnu­
narstorp is not known, owing to a rather thick c'over of Quaternary deposits. The 
few exposures have given no fossils, and the borings are old and un-recorded. 

However, this ridge seems to be effaced i·n the vi,cinity of Helsingbnrg and replaced 

by another, mnre westerly, which forms an anticline within the central part of 

the town, where the Liassic base is exposed. This anticline is cut obliquely by the 

shore-line which shows repeated exposures of the Lower Helsingborg beds (TRoEDs­

soN 1947 b). 

The Vall å k r a  tr o u g h  is accessible only along its north-eastern border which, 

however, slopes towards the south-west, descending to a great depth beneath the 
Cretaceous. The Liassic deposits are thicker and more complete than in the Höganä•s 

trough and are rather coars,e-grained in their upper •Stages. The Kågeröd probably 

attains its greatest thickness here, the Vallåkra is mostly argillaceous, and both 

may contain salt water. Borings in the southern part of Helsingborg have given 

over-saturated solutions of gypsum. The Rhaetic has led to coal-mining in one 

single place, viz. at Vallåkra. Here the lower coal bed was worked, the distance 

between the coal beds being 20-25 metres. The Helsingborg Stage is of the same 

thickness - at lea:st - as in the Höganäs trough, or about 200 metres, and contains 

- as at Stabbm·p - thin coal beds in its lower part which have been worked 
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nccasionally. Here, too, occur coarse Döshult Slandstones and the youngest beds of 

all the region, viz. the marine f.ossiliferous, partly co·arse-grained and ferruginous 

beds at Katslösa. These are without any counterpart in the true Höganäs basin 

though weU developed in its south-eastern continuation in S.E. Scania, and presurn­

ably also as pelitic top sediments in the Engel.ho·lm basin. 

The coarse and thick sediments of the Vallåkra trough are most readily explained 

by the presence of a rai·sed basin border to the west O·r south-west which delivered 

part of the Liassic sediments but i·s now hidden beneath the Cret·aceou:s deposits 

of Denmarie 

The Sediments 

The predominating rocks of the Höganäs Series are sandstones and clays with 

all the intermediate. True conglamerates are practically absent. Arkoses occur in 

the ba.sal parts. Furthermore, there are calcareous and ferruginous beds and con­

cretions, as well as bituminous cla.y and coal beds•. White, grey or black eolours 

pred·ominate. The light sandstones are sometimes pale green, and the dark clays at 

the base of the formahon may incline to brown. 

A r k o s e s are me t with at the very bas e of the Rhaetic (Vallåkra member) and 

the Lias (Boserup member). They are coarse-grained and rich in weathered feldspar. 

In the Bos.erup they are intercalated with irregulaT beds of kaolin. 

C nar se s a n d s t o n e s, mostly cross-bedded rund loos·e, with rouuded quartz grains, 

1-2 mm., and well-worn pebbles of quartz, 10-20 mm. in diameter, occur regularly 

in the Döshult beds, and are met with in the Döshult region and at Ganto.fta. They 

are light greenish in fre.sh rock, yellow or brown after weathering. 

The maj-ority of the Sandstones are most.ly whi:te and fine-grained (the average 

grain size being 0.05-0.1 mm.), and consist of angular quartz with rare grains 

o.f weathered feldspar and are S·ometimes micaceous. Ripple marks and cross­

bedding (Fig·. 4) are common. Pure beds of sandsto.ne may attaln thicknesses of 
tens of metres and grade often into argillaceous beds. Mo.st sa,ndstones are Io.ose 

o.r only slightly indurated, and only in a few instances have they been quarried 

for building purposes or for grindstone. One sandstone below the Upper Coal Bed 

at Hyllinge contained 99.46 % Si02 (analyst PAIJKULL). The grind sandstones are 

less pure, the content of silica being 91.3 % at Brandstorp (lNGELSsoN), and 79.3 at 

Hittarp (PALMQVIsT). The Ivlytilus sandstone at Gravarna cont1ains 94.62 % Si02 

(PALMQVIST) and the Pullastra sandstone at Ramlösa 95.16 % (PALMQVIST). The 

sandstones have been studied in detaiil by RADDING (1929) as to their mechanical 

and chemical compositions and t.heir sedimentary conditions. 

Towards the clay beds the sand often becomes still more fine-grained and more 

or less laminated with clay. According to the frequency of the clay laminae the 

rock �s a laminated sandstone ("·sandstensskiffer") or lami:nated clay ("skiffer­

lera"), with transitional types, difficult to classify. 

The clays are in colours varying from white to black, sometimes mixed with 
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Fig. 4. Cross-bedded Fleninge sandstone, cut N.W.-S.E., at right arrgles to the transport 
dircction which was from the north-east. S. Storgatan, Helsingborg, 19,29. 

fine quartz sand, as just mentioned, and somet.imes rather pure. The clay minerals 

are kaolin (Bnserup beds) or montmorillonit.es. The latter are esp-ecially common 

in the Vallåkra clay, but occur at different horizons, even rather high up in the 

Liassic succession. Clays poor in alkalies and iron are exploited as fire-clays, 

mainly in connection with the coal-mining. 

The c o al b e d s are rather thin, and usually connected with more or less 

bituminous fire clay. In the Rhaetic there are two coal measures, the upper one, 

in contact with the Basal Lias or the Boserup beds, is known as A, and the lower 

and usually the best one, as B. Each measure contains coal of varying quality 

classi,fied as I, II, and III, and bituminous clay, of which the thickness never 

exceeds one metre. The varying intervals between the coal measures is treated on 

page 127. Occasionally coal has been dug up from the lowest part of the Lias, 

viz. in the Lower Helsingborg beds at Helsingborg and Stabbarp. The main 

collieries are Höganäs, Hyllinge (closed down), Ormastorp, Gunnarstorp, Bjuv, 

Billesholm, Bosarp (closed down), and Skromberga. The quality of the coal varies 

between bituminous coal and lig"Tnite. 

Ca.lc a r e o u s  b e d s  are rare. The lime occurs as thin cone-in-cone beds or as a 
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mah·ix in thin beds of sandstone, and - not rarely - mixed with siderit.e in clay 

ironston e. 

F e r r u g i no u s  Sandstones and clays are met with in several horizons. Nodules 

of clay ironstone or iron�sa.ndst.one are common and sometimes form continuous 

beds. In the Katslösa Stag'e we meet with oolitic iron ores of the same kind as in 

the contemporaneous beds of S.E.. scania (HADDING, PALMQVIST), though much t:hrnner. 

Of special interest are the coJay beds, crowded with spherical grains of siderite 

(s phe r osi d e ri te), in the Vallåkra member, because they are never missing in 

this horizon and never occur elsewher,e. 



2. The Engelholm Trough 

In the Engelholm district the rock is nev·er accessible in outcrops on account 
of the thickness of the Quaternary deposits. The latter are probably not less than 
20 metres but in some bore-holes they are claimed to be more than 100 metres 
thick. Their lower boundary is not easy to determine, because the underlying 
Liassic beds are mostly unconsolidated clays or argillaceous marls. The majority 
of the bore-holes are cable-tool drillings with incomplete sampling, and accordingly 
of little stratigraphical value. One of the deepest and most carefully controlied 
of these boring·s was made in the years 1887--1888 at Kelliehouse north of Engel­
holm, at a depth of 178 metres, of which 110 metres were composed of Quaternary 
deposits. The corresponding figures of some other bor1ngs are as foUows: Å varp, 
parish of Höja, 207 and 92 metres, Petersgård (Sandåkra), south of Engelholm, 
170 and 70 (or 120) metres; and S. Varalöv 120 metres (only Quaternary). In a 
seeond boring n ear A varp, to a depth of 223 m., the Quaternary was stated to be 
only 20 metres. 

Several of these old borings have given g a s, which .seems to escape from the 
Quaternary part of the column. These are (ERDMANN 1915): 

Spanna.rp, S.E. of Engelholm, No. 8 of the Ausås concession at 44-52 metres, 
the Quaternary being 22 metres. The gas was ignited and burned with a flame 
10 metres high. 

Ibid., Ausås co.nc. No. 9, at 43 metres (Qua.ternary > 60 m.). 
At Rön1ne river, N.E. of Höja, at 46 metres ("from strongly coal-mixed form-

ation"). 
Nya (Nevv) Vilhelmsfält, S. of Engelholm, at 55 metres (Quaternary > 60 m.). 
Gamla (Old) " , ibid. at 69, metres (only Quatm·nary beds). 
Count Taube' s boreho le N o. 16, at Skörpinge, S. of E.ngelholm, at 55 metres 

(Quaternary 65 m.). 
The Sugar Works, Engelholm, at 33 and 75 metres (only Quaterna,ry beds). 
From more recent borings I only know of two with gas, both executed in the 

year 1934 by Mr. H. Gustafsson at Åkersho·lm, N. of Engelholm, to a depth of 
24.93 and 21.80 metres, respectively. In the first one - 4 1/2 inches wide - clay 

was pierced to 22.42 metres, then followed gravel, dislosing a gas which, according 
to the analysis, was methane. The eruption was so rapid that sand and small stones 
were thrown up and water lifted to a height of 5 or 6 metres above the surfaee. 
According to Gustafss.on "the amount of gas was almost as great as that at 
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Spannarp". In order to evade the gas the hole was tightened, and the seeond 
boring, only half a.s wide, made close by. Here the grave! began at 18.45 metres, 
and at this level gas escaped tagether with the water. 

However the quautities of gas were relatively small and only in one case, viz. 
at Vilhelmsfält, have they been exploited, and then only for local use. 

A great many cable-tool drillings in this di1strict, have disciased a thick formation 
of fine-grained sediments, mostly clays, but have not given any clear idea of 
the stratigraphy. Far more adequate information has been obtained by drilling 
cores. Three such bore-holes have been made during this century, viz. at Nya 
Vilhelmsfält, Farhult and Oregården. These will be treated more closely below, 
tagether with a cable-tool drilling at Mjöhult. 

F a r h u l t. Bore-hole No. 270, 1 km. E. of the church, made in 1937 by Höganäs­

Billesholm Co. Depth 131.54 m. 

Geologica� Succession 
Thickness 

(metres) 

Total depth 

(metres) 

Quaternm·y ................. . 32.20 

Lias, upper part ............ . 38.71 

Bosm·up beds .......... . 13.58 52.29 

Rhaetic. Coal Bed A ......... . 
--:-:-------

0.44 

A-B ........... . ..... . 8.17 

Coal Bed B . . . . . . . . . . . . . . 0.57 

B-V (allåkra) . . . . . . . . . . 4.33 

25.93 39.44 Vallåkra 

Kågeröd 
-------

7.61 + 

32.20 

84.49 

123.93 

131.54 

The Lias succession consists of clays and argillaceous Sandstones with a couple 
of thin coal seams and ferruginous clay. At 41.23-41.35 there is an unconsolidated, 
cross-bedded sandstone containing pieces of ferruginous clay, fibrous coal, and 
white day, the latter similar to that in the Bos.erup beds. 

47.09�48.06 m. fine unconsolidated sand wit'h badly preserved specimens of 
Eotrapezium pullastra TROEDSSON. 

48-49 m. Grey clay with plant remnants, mostly stem-fragments. 
49.09 m. Modiola sp. (fragments). 
52.66-n3.36 m. Sandstone with a beautiful stem of Equisetites sp., 17 cm. in 

length and 2.5 cm. in diameter and with 6 complet,e and 2 incomplete internodes. 
T'he bed immediately below is a sandstone with vertical pipes - from plants 
in situ - filled with sand. 

63.30-63.58. Sandstorre with an indeterminable lameUibraneh ( cf. LuNDGREN, 

"bivalv", 1881, p. 48, Pl. 1, Fig. 16; Pl. 4, Fig. 4) . 

70.26-70.91. Sandstone, fine, greyish white, ,somewhat argillaceous. 
70.91-84.49. The Boserup beds, well defined both at the top and at the base. 

The uppermost bed consists of a bluish kaolin, partly browned by ferric hydroxide. 
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Fig. 5. A part of the core, Farhult 2�70, showing the corroded upper surface of the Vallåkra, 

sncceeded by the coarse sandy basement of the B-Cycle. Nat. size. 

PaleontologicaJ Institute, Lund. 

It is underlain by a s�eries of impure sandstones, mosUy coarse-grained and badly 
stratifi<ed, but rich in weathered feld.spar and kaolin and, at certain horizons, 
nodules of iron-sandstone, mostly brown. The sand,stone is sometimes fine-grained 
and cross-bedded and the quartz grains are weil rounded, which is not the case in 
the more typical localities close to Söderå,sen. A !ens of brown iron-clay in the 
sandstone contains ]arge, rounded quartz-grains and pieces of white kaolin. At 

t'heir contact with the surroundi,ng sandstone, the kaolin pieces are crowded with 
quartz grains derived from the adjacent rock. One part of the Jens with a low 
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percentage of iron is campressed and flattened; the lens was accordingly embedded 
in the sand as a soft body of clay, able to stick at quartz-grains hut only partly 
Consolidated by siderite. Below the sandstorre lies the basal bed o,f the Boserup, 
of white kaolin clay, at its lower contact rich in indeterminable plant remains. 
Here, too, are intermittent impregnations. of siderite. 

The Rhaetic. The Upper Coal Bed (at 84.49) was underlain by a fine-grairred 
sandstone, laminated downwards with coal and cl:ay, 8.17 m. The Lower Coal Bed, 
0.57 m., was rich in clay and underlaid by weil stratified sandstones with lamirra 
of coal and clay, the latter grey or black and slicken-sided. The lower contact of 
the coai-bearing sequence is well-marked. The basal bed contains brecciated pieces 
of a laminated, arenaceous dark clay, embedded in reworked Vallåkra sand. lt 
rests upo.n a corroded surface of the same laminated clay, the top bed of the Vall­
åkra (Fig. 5). 

The Vallåkra member in this boring is for the rest almost e:ntirely made up of 
sandstones. The few and thin day beds are hard and non-stratified, with plant­
fragmeruts, and easily break up into cubes. The VaMåkra has much in common with 
the Boserup beds. This is especially the case with the sandstones, whkh can 
hardly be kept separate. As regards this bore-hole, however, the Bosm·up Sand­
stones differ in having· well-rounded quartz-grains, while the Vallåkra sandstorres 

are unusually angular and probably poorer in feldspar. In addition the Sandstones 
are co-a:rse, loose, a.nd grey, and (down to 110.60 m.) rich in plant remains. The 
quartz grains are white from kaolin and look badly washed. 

Further down the grain-.size irucreases, as weil as the percentage of kaoHn and 
feldsrpar. At 113 m. there appears a sphero.siderite - a typical Vallåkra mineral. 
T.hen comes a ka.olin-sandstone of various co.lours, mo•stly white. An especially 
coarse-grained sand-sto.ne, with a grain size of 4 mm., and rich in feldspar, was 
struck at 116.20-117.11 m. At this depth green colours appeared. At 119.10-

119.48 the rock is red or brownish. Several sandstones are quite unconsolidated. 
At 122.73-122.92 the sandstone is cemented by calcite. At 123.2·2-123.93 there 
appears a conglomm·ate with pebble of greyish brown, non-stratifi,ed and 
arenaceous clay in a coarse greenish sa:nd, rich in feldspar (Fig. 6). Fissures in 
the clay are filled with s1and. This is the baS'al conglamerate of the Vallåkra 
member. The lower limit lies at 123.93 m. 

The Kågeröd formation was pierced to a depth of 131.54 m. The topmost bed 
consists of red-spotted arenaceous clay and red .sandstone. At 130.21 there is an 
arkose, only slightly consolidated, with feldspar pieces more than one centimetre 
in diameter. At the bottom of t.he bnre-hole came a less coar·se-grained light 
arkose, sprinkled over with dots of kaolin. 

The wnglomeratic beds at the bas e and the to p of the Vallåkra only con ta in 
local material, embedded in situ or without any considerable tra.nsportation. The 
pebbles are all angular. They are derived from a c.lay bed, broken into pieces. In 
spite of this the congtornerates indicate disconformities, probably minot· ones 
ca:us•ed by emergences. They form the boundaries between eyeles of sedimentation, 
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Fig. G. Farhult care-drilling 270. A part of the core, showing the boundary between the 

brownish red Kåg·eröd clay and the greenish, coarse-grained Vallåkra base. In the latter is 

an ovate pebble of Kågeröd cia�-. Nat. siz·o. PaleontologicaJ Institute, Lund. 

each new cycle beginning with a basal sediment, sandy or conglomeratic. The 
upper boundary, at 98.00 m. introduces the Lower Coal Bed cycle, or the B-cycle. 
The lower one, at 123.93 m. iii!augurates the V�allåkra cycle. 

O r e g å r d e n, core-boring N o. 271, situated 4.5 km. S.K of the Farhult bo ring·. 
Carried out in 1937--1938 by Höganäs-Billesholm Co. Depth 320.24 m. 

Geologica1 Succession 
Thickness Total depth 

in metres in metres 

Quaternary . . . . . . . . . . . . . . . . . . . . .  . 38.ö0 38.50 

Lias. Döshult Stage ... .......... . 72.38 110.88 

Helsingborg Stage ......... . 185.30 296.18 

Rhaetic. Mine beds ............... . 18.44 314.62 

Vallåkra beds 5.62 320.24 

The Döshult Stage. The upper part is rich in clay and forssiliferous, especially 
to a depth of 64 m. 

At 52.70---53.79 m. a black shale, crowded with Gomniceras sauzeanum, is 
disclosed. 
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Ten metres below, at 62.88-63.48, there is a marly ·Shell brecci>a, consisting of 
are.naceous clay with grey layers of rather coarse sand and black layers of clay, 
all crowded with well preserved sheils: ostracod•s, lamellibra.nchs, gastropods, 
ammo.nites, echinoderms, and foraminifers. In some pa.rts Liogryphaea arcuata or 
Oxytoma sinemuriensis make up most of the rock. There are pieces of coal in the 
clay, and quartz pebbles up to 5 mm. in the sand. Fairly large pebbles of brown 
sideritic clay are included in the rock. Orre such piece, measuring 12 X 5 X 3.2 cm., 
is well rounded, and attached to it are specimens of Oxytoma sinemuriensis, 

Gryphaea arcuata, Astarte sp., etc., which occur also in the surrou.nding rock. 
These harizons earrespond to the Ammonite Bank of LuNDGREN. 
Samples o.f this boring were assigned as early as the year 1938 to Dr. Fritz 

Brotz·en for investiga.tion of the forami:nifers. As he has kindly informed me the 
foraminifers are met with down to 68 m., the remairring part of the Liassic sequence 
(228 m.) being quite devoid of these fossils. The beds carrying foraminiters 
accordingly amount to only 30 m. at OregårCLen. In this column he ha;s recognized 
two faunal zones, an upper one from 38 to 53 m. and a lower one from 53 to 68 m., 

the latter corresponding largely to the Ammonite Bank. According to Brotzen 
(verbal information) both horizons belong to the Arietenschichten, thuugh the upper 

one comes close to, but not within, the Lias /P 

The lower part of the Döshult is sandy and unfos·siliferous. Between 71.90 and 
79.81 m. there is a coarse, unconsolidated quartz sand, with rare grains of feldspar. 
It is well washed with spherical grains, mostly 0.08-0.38 mm. in diamet.er, though 

there are grains that come up to 4 mm. This is a typical Döshult sand, though 
finer tha.n in the type region farther to the west and accordingly representing a 
more offshore facies. 

At 95.41-95.83 there is a fine loose sandstone with Tancredia arenacea and 
T. erdmanni, probably equivalent to the Avicula Bank at Kulla Gunnarstorp. 

The series from 95.41 to 110.88 is of the same general type as the Boserup 
member. The uppermost five metres are rich in white clay, at 97.91-99.22 m. are 
plant remains, and at 107.69-108.03 there is an arenaceous gray clay with red 
clay galles. As regards the remainder, the series consists of cross-bedded ferru­
ginous sandstone, non-stratified, fine-grai:ned arkose, and non-stratified brown 
clay ironstone, dotted with kaolin. These beds differ mainly from the Boserup in 
that they are more fine-grained. They have certainly originated similarly from 
weathered Archaea.n rock•s. They are likely to earrespond to a part of the coarse 
sandstones of the Döshult basin and at Hittarp. 

The !Jelsingborg beds are argillaceous in the upper part, the grain diameter 
rarely exceeding 0.2 mm. Only a few remarks. will be made here. 

110.88-111.14 m. Hard, fine-grained calcareous sand·stone with micaceous 
bedding planes and casts of Modiola hotfmanni (=M. hillana Sow.), Liastrea 

hisingeri, and Ger'i'illia hagenowi. 

1 A still younger foraminHer fauna - though probably not yet the Lias fJ - was identified 

in a drift pebble found by the writer at Sofiero, just north of Helsingborg. 
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119.30-119.79. Bituminous clay with a coal seam. 
At 148 m. is cone-in-cone marl, at 165 m. calcareous sandstone. 
171.92--178. 29. A seeond "Boserup facies". 

29 

180.65-180.91 m. Black clay with fish scales; a few metres below is cone­
in-c.one marl. 

190-195 m. Two harizons with Cardinia ingelensis. 

206.01-206.54. Black clay, crowded with squeezed lamellibranchs, identified 
as Eotrapezium. ymllastra and Modiola hillana. This is the. lowest harizon with 
invertebrate fossils, though ca.lcareous beds occur still deeper, for instance at 
248 and 271 m. 

280.46-296.18. The Bose1·up beds, 15.72 m., at the base o.f the Lias, consist 
mainly of sandstone, and are typically develop.ed with loose, coarse and cross­
bedded sandstones, rich in ka,olin; nodules of clay ironstone; grey clay at the top, 
and white or light grey kaolin clay at the base in irregular contact with the Upper 
Coal Bed (Fig. 34) . 

At 261 m. a brecciated zone, 40 cm. thick, and dipping 48°, was found. It was 
made u:p of angular pieces of sandston-e, shale, and clay ironstone from the 
surrounding rock. From the surface down to 1 92 m. the strata were harizontaL 
From the.re they began to dip, fi•rst slightly, then more and more; at the breccia 
as much as 29°, decre.asing again downwards to 11 o at 27 4 m. Another maximum, 
30 °, was measured at the Rhaetic-Liassic bounda.ry (at 296. 18) .  

The Rhaetic. The Upper Coal Bed (A) is replaced by a bituminous clay, 7 cm. 
thick; then follow a sequence of sandstones, mostly pure and fine-grained, with 3 
additional bituminous be.ds but no coal. The lowest of these black horizons, at 
309.40-310.30, very likely earresponds t,o the Lower Coal Bed (B) . 

Below 314.62 the succession is built up of non-stratified grey or greyish brown 
clays and green sandstones, pertaining to the Vallåkra. At 319 m. a spherosiderite 
bank was met with. 

M j ö h u lt No. 1 0, a cable-tool drilling, 11/2 km. E. of Mjöhult railway station 
and 6 km. W.S.W. of Oregården. Höganäs-Billesholm Co. 1902-1903. Depth 231 m. 
The succession shows a detaHed coincidence with that of Oregården. The differences 
are due to the thickne.ss and the m01·e or le.ss argillaceous or arenaceous character 
of the beds. Thus, thin clay beds at Mjöhult are duplicated at Oregården. The 
sandstones dominate at Mjöhult, the clays at Oregården. A thick sandstorre at 
Mjö lmit at 114.05-139.65 m., corresponding to a similar bed, 28 m. thick, at 
Fleninge (the Fleninge beds, see Page 57) , is practically absent at Oregården. This 
is the most striking dissimilarity between these two borings. 

GeologicaJ Succession 

Quaternary dep.osit.s . . . . . . . . . . . . .  . 
Lias: Helsingborg Stage . . . . . . . . . . .  . 
Rhaetic . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Thickness 

in metres 

13. 80 
196. 38 

20.82 

Total depth 

in metres 

13. 80 
210.18 

231.00 
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N y a (N e w) V i l h e l m s f e l t. Diamond drilling, subsidized by the Swedish 
Government. Carried out in 1917 under the scientific control of the late Professor 
K. A. GrönwalL Depth 426.24 m. A detailed hand-written record of the strata 
was made by G. Ekström, and a short notice was published by A. GAVELIN in 
1919. The core is preserved in the Geological institute of Lund, but no c.Loser 
investigation has been made. During a visit to Lund in 1937 the present writer 
had the opportunity of studying the lowest part of the sedimentary column and 
found t:hat it showed a striking similarity to the Jurassic bottom beds in adjacent 
regions. Furthermore, this drilling corrobnrated earlier data obta.ined by cable­
tool borings, as to the predominating argillaceous character of the Lias of the 
Engelholm basin. 

Geological Succession 

Quaternary deposits ............. . 
Stratified rock above the Rhaetic ... . 
Rhaetic (incL the Vallåkra) ....... . 
Red and mottled beds (Kåg·eröd facies) 
Archaean, weathered ............. . 

Thickness 

in metres 

65 
322. 45 

20. 05 
4. 60 

14. 14 

Total depth 

in metres 

65 
387. 45 
407.50 
412. 10 
426.24 

Of t.he greatest interest is the stratified succession between the Rhaetic and 
the Quaternary. It should contain a rather complete Lower Liassic succession, 
probably even more. According to the record, the first fossils (plants) were met 
with at 135 m., molluscs from 157 to 314 m., and plants from 285 to 392 m. 
There are ammonites at 180 and 240, "Avicula" at 168, 170 and 180, and a 

belemnite at 193 m. It is the intention of the present writer to work through this 
core material. 

As mentioned above, the Lias of the central part of the Engelholm basin consists 
mainly of clays and only thin and rare sandstone beds. However, in the region 
around Engelholm sandstones are usually met with immediately below the 

Quaternary deposits. They are sometimes rather heavy and are underlain by 

clays, but their stratigraphical position is not clear. Since they are entirely absent 

at Nya Vilhelmsfelt they may be totally younger than the Liassic column there, 
or they might be equivalent to a part of it (Fig. 7) . If the first interpretation 
be right the thickness of the sedimentm·y beds should increase rapidly towards 
the Archaean boundary to the nort-h-east, which would mean a rather important 
displacement at this line. This supposition, however, is not Supported by geo­

physical evidence. 
On the other hand, if we imagine a gradual transition from sand in the north 

to clay at Vilhelmsfelt, we get a picture of a fan-shaped deltaic deposit extending 
at least 2 km. from the Archaean boundary towards the south. This gives rise to 
the idea of a lateral tributary unloading its sediments into the main trough, 
probably a general feature of the Rhaetic-Liassic sedimentation in Scania and 
Bornholm. 
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The Engelholm bas in becomes shallower towards the S.E. At K l i p p a n Rhaetic 
basal beds, and at B r å n h u s 110 m. Rhaetic and Liassic beds have been pierced 

(TROEDSSON 1940, p. 264). But. between these places the Archaean has been found 
in 4 bore-holes direct.ly beneath the Quaternary, and outcrops of the same rock 
form rapids in the Rönne river close to Klippan. This indicates an Archaean inlier 
surrounded more or less completely by thin Jurassic deposits; perhaps a horst, 
but more probably a monadnock, suggesting a rather uneven pre-Rhaetic land 
sUl·face. 

Farther towards the south-east we pass in to the Archaean of C e n t r a 1 
S c a n i a. Just outside the south-eastern end of the Engelholm bas in at B r a n d s­
b e r g a  and K o l l e b e r g a, there is a small area covered with erratics of sandstone 
crowded with lamellibranchs of Liassic age. The fauna was desCI·ibed by LUNDGHEi\' 

(1881),  and consists of: 

Rhynchonella spp. 
Liastrea nathorsU LuNDGREN 

Plicatula suecica LuNDGnEN, a large species (Cf. P. 223) 
Plagiostorna succincta v. ScHLOTH. 
Chlarnys tullbergi LuNDGREN 

Oxytorna inaequivalvis Sow. 
" scanica LuNDGREN, common 

Pseudomonafis gregarea LuNDGREN, very common 
lsognonwn sublamellosa (LUNDGHEN) 

Pleuromya ? jönssoni LuNDGREN 

"Myacites" oclini LuNDGllEN 

Trigonia sp. (cf. T. prirnaeva), Carclium? sp. and other lamellibranchs 
Nerita ? scanica LuNDGREN, Pleurotomaria? sp. 
Ammonites sp., Belemnites sp. 

Plagiostoma succincta, Chlarnys tullbergi, and Oxytorna inaequivalvis have also 
been met with in the ferruginous beds at Katslösa, and species like Oxytorna 

scanica and Trigonia sp. would indi.cate the same age. The fauna is embedded in a 

sandstone deposited directly upon the Archaean, several boulders containing 
weathered angular pieces of a light red iron gneiss of the same kind as that found 
in situ in the same region. This basal breccia contains the same fossils as the sand­
stone (Fig. 8). 

At Foresta and Färingtofta, 6 and 7.5 km. S.E. of Brandsberga, the Archaean is 
weathered with a sheet of kaolin, partly covered with arkoses and sandstone3, 
the lateT with earelinia follini. More extensive deposits of this kind are preserved 
N. and E. of Lake Ringsjö n, the Hö ör and Hörby districts. In the H ö ö r district 
a great many quanies have been worked since the early Middle Ages, but all of 
them are abandoned now. They have yielded a rich flma, inv-estigated by SvEN 

NILSSON, A. BRONGNIART, A. G. NATHORST, etc., and are divided into a lowe.r part, 
the arkose or the Millstone, and an upper, the Building stone, a rather pure 
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Fig. 8. Basal conglome-rate of the Brandsberga sandstone, with pebble·s of weathered gneiss.  

Nat. size. Paleontological Institute, Lund. 

sandstone, which in places contains Cardinia follini. A good section was received 
in 1939 at Hörby, S.E. of Lake Hingsjön. 

H ö r b y, c01·e-drilling No. 280, made by the Höganäs-Billesholm Co., 700 m. W. 
of the church. 

GeologicaJ Succession 

Quaternary deposits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lias: Building-st.one, light grey, fine-grained, pure ..... . 

3 

Grey sandstone, laminated with clay ............. . 

" " with clay galles ................ . 

Clay, dark grey o.r brownish, with small nodules 
(probably clay-ironstone), and a coal seam 0.1 m . .. 

Sandstone of varying grain-sizes, arkosic and rich in 
kaolin, cross-bedded, uniting the characters of the 
Mill-stone and the Boserup beds ............... . 

Thickness Total depth 

in metr.es in metres 

25.10 25.10 
6.9 32.00 

13.00 45.00 
4.80 49.80 

0.43 50.25 

3.30 53.55 
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Geologic·al Succession 

Clay, arenaceous, grey, rich m kaolin, downwards 
gradually purer and lighter ................... . 

Rhaetic: Clay, dark or black ......................... . 

Bituminous shale (= Coal Bed A) ............... . 

Clay, dark, partly bituminous ................... . 

" , greyish brown, arenaceous ....... .......... . 

Sandstone, argillaceous, arkosic, with sandy clay beds 
" , same kind, with plant remains and black 

clays ....................................... . 

Clay, dark grey, slicken-sided, spherosiderite at 68.5 m. 
Kågeröd: At 84.10-91.10 a coarse conglamerate with well­

rounded Lower Gambrian sandstone pebbles or cobbles 
(8 or 10 cm. in diameter) ....................... . 

Archaean, strongly weathered ........................ . 

Summary: 

Quaternary ........................................ . 

Lias: Building stone (with Cardinia follini) ............. . 
Clay with coal ................................. . 

Bosm·up beds (with the Millstone) ............... . 

Rhaetic (including the Vallåkra facies, 13.93 m.) ....... . 
Kågeröd facies ..................................... . 

Archaean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Thickn.ess 

in metres 

0.94 
0.36 
0.13 
0.34 
0.32 
6.71 

4.89 
2.01 

38.50 
9.95 

25.10 
24.70 

0.45 
4.24 

14.76 
38.50 

9.95 

Total depth 

in metres 

54.49 
54.85 
54.98 
55.32 
55.64 
62.35 

67.24 
69.25 

107.75 
117.70 

25.10 

54.49 
69.25 

107.75 
117.70 

This core is easily correlated with the succession of the coalfields and the Höör 

district. The Building-stone is typically developed with clay in the lower part as 
at several places in the Höör district. Its leading fossil, Cardinia follini, though 
not yet met with at Hörby, helps to connect the Höör-Hörby region with the 
Höganäs basin. 

Below this sandstone comes a clay bed with a thin coal seam - in exactly the 
same position as the plant-hearing clay of the Höör district, which has yielded the 
major part of the rich and farnous Höör flora. According to NATHORST the latter 
represents a big hiatus in the succession. Indeed, it earresponds to all the beds 
between the Cardinia Bank and the Boserup beds of the Höganäs-Helsingborg 
region which contain not only the Helsingborg and Pålsjö floras - both of which 
occur in the Höör flora - but also the Mytilus Bank. 

The plant-hearing clay is underlain by the Boserup beds with the Millstone 3.3 m., 
and greyish white clay (corresponding to the roof-clay of the coal mines with 
Equisetites .qracilis and Chladophlebis). 

The Rhaetic-Liassic boundary is situated at 54.49 m. 
The Rhaetic succession is most similar to that at Stabbarp (see below). 
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The Mine beds are represented by only 0.83 m. dark clays. 
The Vallåkl·a beds amount to 13.93 m. and contain bituminous clay with in­

determinable plant remains - as at Stabbarp - and the characteristic Vallåkra 
mineral, the spherulitic siderite. 

The Kågeröd beds are interesting on account of the coarse sandstorre conglamerate 
exactly similar to the so-called Kycklingalms conglomerate. This was previously 

known only as boulders, which occur in !arge masses at Kycklingahus, E. of Ring­
sjön, just where its bedrock ought to have its outcrops. In the coral district (Skrom­
berga), too, this conglamerate is traceable in the drilling-cores. 

The Hörby district is situated in the sonth-eastern continuation of the Engelholm 
trough. Along its south-western side it is down-faulted, while to the north it is 
continuous with the Höör district. This Liassic region forms a part of the bottom of 

Lake Ringsjön and thins out north-eastwards on the Archaean. In the south-easterly 
direction the trough ascends gradually and finally disappears, though a small 
outlie·r of black clay and coal has been found at önneköp, 14 km. S.E. of Hörby. 

A more complete description of the Rhaetic-Lias of Central Scania, with a 

sketch-map, was given by the writer in 1940. (Geol. Fören. i Sthlm Förhandl. 62, 
P. 245.) 



3. The Höganäs Trough 

The Höganäs trough embraces not  -only the Höganäs basin proper and the 
S tabbarp coalfield, but also  their continuation towards S .E.  Scania and Bornholm. 
The latter regions are treated only for purposes of  comp arison (Page 122) .  

A .  The Höganäs Basin Proper 

The Northern Limb (Höganäs District) 

Just  N. o f  Höganäs, at Margreteberg, where the coal used to be quarried in 
open-cast workings the outcropping basal Rhaetic makes contact with the under­
lying Kågeröd clay. Dipping slowly and unevenly south or south-west, i t  i s  

disturbed by numerous faults ,  some o f  them rather important, the maximum dis­
placement being about 180 m. At the deepest part of  the trough, at Viken and 
Svanebäck, the Rhaetic reaches a depth of nearly 300 m. ,  but the present coal 
mirring at Höganäs is carried on at a depth hardly below 125 m. 

The geo,logy .of the Höganäs district is well-known through the valuable public·· 
ations by E. ERD:IIANN, the last of which appeared in 19 15. Therefore, only some 
new facts throwin g  l ight up.on the stratigraphy will be added. 

One of the mos t  characteristic and wide-spread rock units of  the Höganäs Series 

occurs just above the Ppper Coal Bed.  I t  consists of cross-bedded arkosic sand­
storres and white or  light kaolin clays in rapid alternation, and is rich in nodules of  
i ron clay and iron sandstorre but  totally devoid O·f shells. Since this member has 
already been fully described by HERMELIN in the year 1773 from Boserup , i t  has 
received the name of  Boserup beds (THOEDSSON 1940, p. 250) . 

The Boserup beds were soon followed all over the coal-bearing region with a 
rather eonstant thickness of 10 or  20 m. , and in 1936 the writer had occasion to 
identify them in the shaft "Gustaf Adolf" at Höganäs, where the succession of  
strata was  studied from the  elevator.  At this  place the sandstorres are more  fine­
grair red than at  the typical localities , but the badly stratified, ferruginous , and 

kaolin-dotted sandstorres are very characteristic. This identification was cor­

roborated in 1946 by a drilling-core (N o .  293) at Tj örröd, Höganäs , where the 

Bosm·up beds are 8.28 m. , directly covered by Quaternary depos its .  The entire 

thickness of this division at Höganäs is sl ightly more than in the eastm·n coal-fields, 

or 17-23 m. The upper limit is generally marked by a thin bed of dark clay or coal. 
The pos ition of  this characteristic formation above the Upper Coal Bed in the 
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whole of the Höganäs basin is of great stratigraphic value, since it forms the Liassic 
base and s implifies the identification of the Rhaetic-Liassic boundary. 

The Upper Coal Bed,  "Countess Ruuth", is not mined at Höganäs. It is s ituated 
about 25 m.  above the Lower Coal Bed,  or  "Mrs Bagge", which is the main coal bed 
at Höganäs and is accessible in the open-cast w01·kings at Margreteberg. 

From Höganäs are derived two distinct floras, according to NATHORST (1878). 

The lower one was derived from the Lower Coal Bed and from a clay ironstone of 
about the same age. It belongs to the zone of Lepidopteris Ottonis of the Rhaetic. 

The upper one belongs to the zone of Dictyophyllurn acutilobum (the Helsingborg 
flora) , a Liassic o r  Thaunwtopteris flora, whose  exact stratigraphic pos ition, how­
ever, is unknown. NATHOHST suggests it is derived from a small coal seam which 
occurs 42 m. above "Countess Ruuth" in the shaft "Prins Carl". The same flora has 
been met with, however, in a clay immediately above the Boserup beds at Stabbarp , 
Vallåkra, and with certainty at the same level also at Helsingborg. A wrresponding 
position at Höganäs should be about 20 m. above the "Countess Ruuth". In fact, 
according to ERDMANN there are plant-hearing clays in the shaft Ahlströmer, Höga­

näs, between 12 and 22 m. above that coal bed. 
Several pieces of  a brown iron-sandstone, gathered at Höganäs by some unknown 

collector in the year 1833 and preserved in the secondary school at Helsingborg, 
were found there in the· attic 100 years later by the p resent writer just when about 
to be scrapped. They are crowded with Liastrea hisingeri and contain also Modiola 

hillana, M. ruuthi, Tancredia arenacea, Cardinia sp . ,  Pholadomya cf .  coti'culae, 

and Platymya aquarum. According to the labels attached they were derived from 

the coal mine at a depth of 21 fathorns (= 35.4 metres) . A hard, grey calcareous 
sandstorre in the same coll ection, crowded with Ostrea hisingeri, was collected in 
1844 at a depth of 49 fathorns (about 87 metres) , and labelled by the same person; 
this depth, however, was hardly then arrived at, or it was perhaps just touched in 
the coal district o f  Höganäs at that time, wherefore the statements as to the depths 
may be considered as doubtful.  The labels are carefully written and pasted on each 
stone but are in a bad condition on account of damp . It is very probably that the 
foss il-hearing brown rock was found on the ground close  to a shaft during con­
struction, perhaps  one of the two rod-pits at Ryd, Höganäs, which were constructed 
in the years· 1832-33 and 1 829-34, to a depth o . f  80 and 83 metres ,  or  at least 

20 metres b e l o w the Uppe·r Coal Bed.  That written on the labels was probably the 
depth, just arrived at, on the day of collecting. 

The fauna assigns the age to the lowest Lias (Hettangian) . Thus the fossiliferous 

beds must be s ituated a b o v e the Upper C o al Bed. In  the s haJts "Oscar II" and 

"Alströmer" ,  situated 500 m .  to the E. and 1 km. to the N.E. ,  resp ectively, of the 

Ryd rodpits ,  there is a calcareous , hard and heavy, brown, ferruginous sandstorre 

at 33 or  36 m. above the Upper Coal Bed. This is the only brown-coloured rock 

mentioned in the drilling seetian reco.rds. It is not at all impossible that this harizon 

is  the origin of  the Ostrea-hearing rock, which should thus belong to a marine bed, 

samewhere above the zone of  Dictyophyllum acutilobum. 
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This statement is of a samewhat wider interest In his monograph o.f 1878 LuND­
GHEN described as "Boulder No. 1 " ,  a brownish red sandstone, rich in fossils, 
collected at Höganäs by N. P. ANGELIN. The boulders now preserved in the Riks­
museum, Stockholm, consist o.f exactly the same brown iron-sandstorre as described 
above and contain the same fauna. LuNDGHEN has recorded Ostrea hisingeri (most  
common) , Mytilus sp . (= Mocliola ruuthi n. sp . ) , Gervillia sp.  (= G. scanica ?), 
Myacites sp . (cf. Pholaclomya coticulae LuNDGH.  sp. ) , and Pleuromya striatula Aa. 
(= Platymya aquarum LuNDGREN sp. ) . In addition there are Modiola hillana and a 
east  of Cardinia follini. There is no doubt that these boulders are derived from the 
s ame bed.  ANGELIN has no further notes about the locality. His collections were 
made no earHer than in the fifties, or about 20 years l ater than those preserved in 
Hels ingborg. 

LuNDGREN was of the opinion that the Boulder No. 1 belonged to the Ostrea Bank 
at the top of the Helsingborg S tage. But the above interpretations as well as the 
fauna, which is most all ied to that of the Mytilus , Cardinia, and Pullastra Banks, 
indicate the lower part of the Helsi.ngborg Stage. 

The Döshult District 

Döshult is s ituated in the deepest part of the Höganäs basin/ where the topmost 
sediments, the Döshult beds,  are preserved. These are distributed over the· entire 
region from Hjelmshult to Viken, more especially along the southern side of the 
syncline, while the northern part is covered by thick Quaternary deposits .  The 
most striking sediment is a coar·se sandstone,  accessible in roches moutonnees, 
sandpits and in the tilled  fields of Döshult, Hj elmshult, Kris tinelund, Vikens Ryd, 
Flundrarp and many other places .  The sandstorre is sometimes hard and quarried, 
but more often loose, probably on account of weathering, and dug out as sand. 
The 1at.ter is th e case at the type locality of Döshult (Lo.c . 35, Figs. 9-10) , where 
the quartz sand is brown from iron oxide and well stratified  in undisturbed, cross­
be .dded layers . It is rather coarse with well rounded pebbles , 10-20 mm. in dia­
meter, scattered in the sand or concentrated at certain horizons. The only fossib 
are silicified p ieees of wood. Another ]arge sandpit has been dug at Hjelmshult, 
where exactly the same material is  exposed. Small sandpits of white sand are com­
mon to all the region. When exposed  to the air the sand soon be·comes yellow or 
brown through oxidation, and burrring sometimes turns it brownish-red. In the tilled 
fields the humus is crowded with quartz grains and pebbles derived from the rock 
beneath. In this reducing environment the quartz retains its white colour and stan ds 
out distinct.ly against the black humus, the distribution of the Döshult sandstone 
being thus easily recognized in the field, as soon as the glacial drift is absent and 
the bed rock directly covered by the humus. 

The "roches moutonnees" are exactly similar to those in the Archaean districts,  

when seen at  some distance. They repres·ent the most  resistant rock in the Döshult 

1 TROEDSSON 19•3& a,  the map P.  508. 
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Figs. 9· and 10. Cross-be dding in Döshult sandstone at the typ e locality. 
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Stage but in reality they are badly cemented and disintegrate easily. About fifteen 
such exposures have been mapped in this region. In the prehistorie age they were 
used for grinding stone implements and are still , in places ,  covered with grinding 
furrows. 

From the Döshult beds BERNHARD LuNDGREN ( 1881)  desCI·ibed a fauna, mainly 
consisting of  ammonites and lamellibranchs, obtained from marl pits, most of which 

are now covered and inaccessible. The pits were dug in calcareous clay and sand­
s tone. The fossiliferous ones are s een on the map (Fig. 1 1 , Nos. 65, 66, 70, 169 , 

and 170) . 
A l ist  o f  the fossils may be given here,  p rincipally according to LuNDGHEN: 

Oxytorna sinernuriensis (D'0RB.) 

Pseudornanotis subaequivalvis LuNDGREN 

Gervillia ? sjögreni LuNDGREN 

Radula pectinoides (Sow.) 
Ghlarnys janiforrnis (LuNDGREN) 

Gryphaea arcuata (LAM.) 

Garaniceras bucklandi (Sow.) 
" bisulcaturn (BRuG.) 
" sauzeanum (D'Orm.) 

Agassiceras striaries (QuENST.) 

Amioceras falcaries (QuENST.) 

Agassiceras scipionianurn (D'OnB.) 

Nucula ? sp. , Gardinia sp., Pleurornya ? sp. , "Arnrnonites" sp. , "Belernnites" sp. , 

Gastropods, Rhynchonella sp. 

The present writer has met with this fauna partly in pebbles close to an old marl 
p it at Kristinelund (loc. 152), and p artly in the core at Oregården (Page 27). 

At Kristinelund the following fossils have been met with : 

Oxytorna sinernuriensis 

Pseudornanotis subaequivalvis 

Gervillia sjögreni 

Radula pectinoides 

Ghlarnys janiforrnis, very common 
Gryphaea arcuata, common 
Entoliurn ? sp. 
Garaniceras sauzeanurn 

Dentalium sp. 
Rhynchonella sp. 
Serpula sp. 

The relation of  this horizon to the Döshult sandstorre was never settled, because 
the fossiliferous localities are few and scattered, without any direct contact with 

the sandstone. But there seem to be some poss ibilities o f  tracing the different 
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horizons at Hj elmshult ,  where these beds are likely to  have been pierced in an old 
borehole, executed in the years 18 13-1814 to a depth of  150.80 metres. Below a 
cover of  Quaternary beds, 2.08 metres,  came (1 )  a series of sandstones ,  coarse and 
fine, hard and loose , white and dark, in all 12.16  metres ,  (2) coal 0.30 m., (3) grey 
clay 0.66 m., (4) white coarse sandstone 1.78 m., (5) grey clay shale 4.65 m., (6) fine 
sandstone 20.4 m., &c. The coarse sandstones belong to the Döshult Stage. 

Close to this bore-hole there are three localities with fossils , viz. locs. 70, 528,  
and 540 (Fig. 1 1) .  

Loc. 70. A marl  p it at  Dompäng. This is one of the classical localities with the 
Ammonite Bank fauna. It is s ituated on the western hills ide of  the Dompäng brook, 
but is now filled with water and inaccessible. According to  LuNDGREN the strata dip 
sl ightly S.W. 

Loc. 528. In the Dompäng brook, where  it erosses the highway, N. of Hjelmshult, 
outcrops of  quite undistm·bed fossiliferous Liass ic  beds were uneovered in the year 
1 906, but are now inaccessible. Collections made in the southern part of  the section 
in a typical Dös hult sandstone were rich in lamellibranchs and are preserved in the 
paleontological museums of  Lund, Stockholm, and Upsala. The rock consists o f  
sandstone,  with thin beds o f  quartz granule or pebble gravel, and mudstone, both 
with lamellibranchs. Judging by the position, these beds come below the Ammonite 
Bank at loc. 70. The fauna, too ,  seems to  be more connected with that of  the Avicula 

Bank. The following fossils have been identified : 

Cardinia kullensis n. sp., the most common species,  
Tancredia arenacea (NILssoN) , 
Oxytonw sinemuriensis (D'ORB.), and 

Mod:iola hillana Sow., 

all of which are also known from the type locality of the Avicula Bank at Kulla 
Gunnars torp. 

Loc. 540. Sandpits in the coarse and loose Döshult sandstone at the cross-road 
1.6 km. S. of loc. 528. Here the same fauna was found by Professor Erik Stensiö 
in the year 1 925. The strata seem to be practically horizontal, except for an 
irregular c ross-bedding. 

Loc. 70 is placed 600 m. S.S.W. from loc. 528, and 300 m. W.S.W. from the line 
connecting the localities 528 and 540. Furthr-rmore, the bore-hole at Hj elmshult is 
situated 200 m. to the west of  the s ame line. If there are no faults between these 
places,  it is obvious that the foss iliferous Döshult sandstone at locs. 528 och 540 
is represented in the upper part of the bore-hole at Hjelmshult, while the Ammonite 
Bank of loc. 70 comes above the bore-hole. 

In the northern part  of  loc. 528 there is an arenaceous shale with plant fossils 
determined by NATHonsT, viz. Nilssonia polymorpha, Sagenopteris Nilssoniana, 

Pityophyllum longifolium, Baiera cf. taeniata, and Equisetites sp., all of which 

occur also  in the Pålsj ö flora. This seems to be the last occurrence of the 
Thaumatopteris flora in Sweden. 
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Fig. 1:?. Folded sandstone layer. Slusås, near  Kristinelund. Size X 0.:?. 

From the above we conclude, that the Avicula Bank come3 below the Ammonite 
Bank, and that the Pålsjö flora extends at least up to the base of  the Döshult Stage. 

A series of  outet·ops along a small creek near Kristinelund in the southern part 
of  this region exhibit greatly disturbed beds, folded (Fig. 12) and faulted, some­
times in an almost vertical position. Only two of these localities ,  N os. 14 and 23, 
have yielded fossils , though only in pebbles. At loc. 14 only fragments have been 
met with, but at loc. 23 slabs of  a fine sandstone at  the bottom of the creek contained 

plenty of "Cyclas" nathorsti, and more or less fragmentary specimens of Cardinia 
follini. Both are characteristic species of the Lower Helsingborg Stage of the sh01·e 
section, N. of Hels ingborg. 

Bore-holes of the Döshult District 

Several deep borings have been carried out  within the deepest p art of the Höga­
näs basin and its northern l imb. Since the Rhaetic part of  the succession i s  rather 
well known through mining and through the seetians of  the coal-bearing beds from 
ERDMANN's publications, we are here going to pay attention mainly to those  borings 
that are abl e to throw light upon imperfectly known parts of  the succession, more 
especially the Liassic column. The Rhaetic  part will be  treated here only in order 
to elucida.te the s tratigraphy of  the whole s eries. 

Amongst old borings for coal are to be  mentioned those at Vikens Ryd 236.69 m., 
Flundrarp 162.64 m. , Hjelmshult. 150.80 m. , and L. Tornhult 1 99.34 m. , all of which 
are published by ERDMANN. 

From the beginning of this centm·y up to the year 1924, the Höganäs-Billesholm 

Co. carried out a series of cable-tool drillings (Nos 1-26) , between the stations 

Ingelsträde and Stureholm along the Höganäs railway, thus extending beyond the 

l imit of  the Engelholm basin (at :Mjöhult, P. 29) , p artly S. of  Höganäs; these  have 

provided valuable information as to the stratigraphy, thanks to the carefully made 

records of the strata.. Bes ides Mjöhult No. 10 (see above) , may be mentioned Nos. 

22 and 25 at Brandstorp (depths 164 and 186.5 m.) ,  Nos. 23 and 26 at Buskeröd 

(208 and 1 60.58 m.) ,  and No. 24 at Gödstorp (176.25 m.) , al l  s ituated south of 

Höganäs. Especially important is  the diamond boring at Klappe,  517.8 1 m. deep,  

executed in the year 1919 by the Swedish Diamond Drilling Co. at the request of 
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Höganäs-Billesholm Co. and under the supervision of the late Professor K. A. Grön­
wall. In this boring 271 m. of Kågeröd beds were p ierced. The Kågeröd was 
certainly reacl1ed also  in the Vikens Ryd boring and undoubtedly in N os .  22 and 
24 above . 

Finally the Höganäs-Billesholm Co.  has placed two o f  its modern core-borings 
close  to Viken, viz. the important N o .  209 at Svan e bäck (267.65 m. de ep) , and 
No. 210  at Lm·berget. 

In these bore-sections - as far as they reach a sufficient depth - the Lower 
Coal Bed is  relatively well developed, the Upper o ne only scantily, and the dis tance 
between them varies but averages 25 m. , and the lower p art of  the Lias is especially 
rich in sandstones .  

Only the bore-holes at Klappe  and Svanebäck will be  treated more fully below. 
K l a p p e, core-drilling, situated 6 km. S .E .  of Höganäs (see the map . Fig. 1 1 ) . 

The core is preserved in the Geological Institute , Lund, where the author had the 

opportunity of s tudying it for a few days in the summer of 1937. 

GeologicaJ Success ion 

Quaternary deposits . . . . . . . . . . . .. . 
Döshult beds ('?) . . . . . . .. . . ... ... . . 
Helsingborg Stage . .. . . . .... ... .. . 
Rhaetic . . . . . . . . . . . . . . . . . .. . .. . .  . 
Brecciated zon e (Hiatus) 
Kågeröd formation 

Thickness  

in  ruetre s  

12.95 
7.35 

209.87 
15.1 1 

1.48 
271.05 

Total depth 

in ruetres 

12.95 
20.30 

230.17 
245.28 
24G.76 
517.8 1 

Until 17.65 m. there are no samples , but in the reeord the lower boundary of the 
Quaternary is p laeed with reserve at 12.95 m. 

12.95-20.30 m. Greenish grey beds of  sandstone and argillaeeous shale , a few 
coal seams, and clay shale with plant remains; o f  the latter "Gutbiera" and 

Dictyophyllum have been identified. It is uncertain whether the5o beds belong to 
the Döshult or to the Helsingborg Stages. 

The Hels ingborg Stage. 
20.30-48 m. Mostly sandstones .  In the upper haU with caleareous and fer­

ruginous beds; at the middle a clay with "Gutbiera", Dictyophyllum and other 
plant remains . 

48-68 m. Mainly clays with thin coal seams, and plant remains at several 
horizons. 

{)8-73 m. Sandstone with two ealcareous beds.  
73-97 m. Two groups of clay with eoal seems and plants . 
�J7-120 m. Mainly sandstone. 
Down to  120 m. no invertebrate fossils have been found, aeeording to the reeord, 

but from 120 m., down to the Rhaetic , beds with p lants and lamellibranchs 
alternate .  
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120-125 m. Clay with clay ironstone, cone-in-cone marl, fish scales, and 
squeezed, thin-shelled lamell ihranchs, similar to Eotrapezium. 

125-128 m. Clay with plant fossils .  
128-131 m. Sandstone with Modiola hillana, Liastrea hisingeri, and Cardin/a 

ingelensis. Probably the same horizon as the grind sandstone at Ingelsträde, 
Brandstorp and Täpp eshusen, and in the Oregården core at 190-195 m. 

131-132 m. Clay with plant fragments . 
132-144 m. Sandstone. Indeterminable lamellibranch at  139 m. 
144-148 m. Clay with plant remains. 
148-151.6 m. Sandstone. 
151.6-163 m. Clays .  Plants in the upper and lower parts , Madiala hillana and 

Liastrea hisingeri between. 

163-165 m. Sandstone, in  the lower part grindsandstone with Cardinia follini. 

165-186 m. Clay beds with p lants at 8 horizons, cone-in-cone marl, clay­

ironstone and heds of  sandstone . 
186-217.65 m. Sandstone with beds of clay shale and arenaceous clay; plants 

at 191.5 m. and 202-206 m.; Liastrea hisingeri at  193-196 m. 
217.65-230.17 m. Bosm·up beds , upwards arenaceous, downwards argillaceous 

and slicken-sided. 
The Rhaetic (23:!.17-245.28 m.) : The topmost bed is a thin black shale with 

Modiola sp. The Upper Coal Bed i s  likeiy to be represented by another black shaie 
at 231.70-231.91 m. The Lower Coal Bed is missing, probably due to a big fault 
represented by the 

Brecciated zone. This dips 62° and contains fragments from the Vallåkl·a and 
the Kågeröd beds. A considerable part of the succession, estimated to 35 metres, 
has been lost in the fault .  

The Kågeröd beds , from 246.76 m. to the bottom at 517.81. For further in­
formation as to this part of the column refer to RADDING (1929) and TROEDssoN 
(1942). 

Below 170 m. the strata show an increasing degree of dipping when approaching 
the fault, and in this lower part the clays are commonly slicken-sided. At 171 m. 
the dip is 3°, at 180 m. 8° or 9°, at 215 m. 20°, and at 225-243 m. 28°-45°. 

In the Boserup beds there is a breccia with a di p of 80°. Farther down the strata 
graduaily become more or less horizontal : at 321 m. the dip is 10°, at 358 m. 
6° or 7°. 

H j e l m s h u l t. Acc01·ding to this old bore-hole, made by the Höganäs Co.  in the 
years 1813-1814 to a depth of 150.80 m., coarse sandstones should occur in the 
upper 17 metres , and at a depth of  71-84 m. As already mentioned the first one 
belong to the Döshult series,  while the lower sandstone horizon is likely to be 

correlated with the Fleninge beds. 

S v  a n e b ä c k, core-drilling N o .  209, s i tuated south of  Höganäs (See map, 
Fig. 11) , carried out by the Höganäs-Billesholm Co.  in 1927. Depth 267.65 m. 
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G eologicaJ Success ion 

Quaternary deposits . . . . . . . . . . . . .  . 
D öshult Stage . . . . . . .. . . . . . . . . . . .  . 
Hels ingborg Stage . . . . . . . . . . . . . . .  . 

Rhaetic . . . . . . . . . . . . . . . . . . . . . ..  . 

Thickn ess  

in metres 

2.20 
57.06 

180.08 
28.31 

Total depth 
in metres  

2.20 
59.26 

239.34 
267.65 

The Döshult Stage contains about 4 0  m. of coarse s andstones in two horizons, 
the lower one, 30 m. thick, being a typical Döshult sandstone. Between these sand­
stenes there is a series of fine sandstones including beds of Cllay and c lay iron­
stone . 

The Helsingborg Stage is definitely fine-grained :  argiUaceous sandostenes and 
shales , coal seams and clay ironstone.  The basal Boserup beds (18 .3  m. ) are 
camposed of slicken-sided clays, rich in kaolin and sand ; s andstones, and clay 
ironston e. 

The topmost bed in the Rhae.tic is a dark clay with Modiola sp. The Upper Coal 
Bed is a bituminous clay followed downwards by fine sandstones and clays. The 
boring did not reach the Lower Coal Bed. 

F.ossils have been found a t  different horizons. 
The Modiola sp .  just mentioned is  assigned to the Rhaetic on account of its 

position below the Boserup beds .  It is very plentifu,l, but aJl · specimens are squeezed 
and crushed, and therefore cannot be determined.  

At 193 .60-195.40 m. is a light, fine-grained sandstone with Liastrea hisinge1"i 

and Modiola sp .  
At 1 79.50-179.80, a thin s andstone l.ayer with indeterminable fragments of  

lamellibranchs. These two harizons undoubtedly belong to  the marine Påtsjö series 
found also  at Klapp.e .  FinaHy, at 65.33-66.30 m., thus at the very top of  the 
Helsingborg Stage, a thin-bedded clay, intercalated with s andstone, contains plenty 

of ganoid scales . 

L e r b·e r g e t  care-drilling No . 210 .  N.W. of Svanebäck. Depth 55.93 m. Below 
the 21 m. thick Quaternary cover, argillaceous beds with thin coal .seams. prevailed 
- the whole succession probably p ertaining to the top of the Helsingborg Stage. 
No fossils met with. 

Shore Section North of Helsingborg 

(Pålsjö-Hittarp-Kulla Gunnarstorp) 

The outcrops along the shore, north of  Helsingborg, reaily belong to the Vall­
åkra trough, but at their northern pa.rt they are closely connec:ted with the Höganäs 
basin and .show a typical Döshult  fa.cies .  Hence it  'seems most appropriate to treat 
them in connection with the Döshult region. 

The southern part of  the section ( containing the clas.s ical fossiliferous beds a t 
Pålsjö ,  Gravarna, and Sofiero in the northern par t  of Helsingborg) is desm·ibed 
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Fig. 13. Brec ciated Döshult sandstorre at the big fault ,  loc .  327, Laröd. 

in a previaurs p ap er (TRO EDssoN 194 7 b) with a complete succession of strata and a 
diagramrnatic  seetian made up of the Lower Helsingborg Stage.  The Upper Hel­
singborg is almost missing at this place, owing to two fault lines running N.E.­
S .W. and cutting the cliff at right augles to the shore-line, in the northemmost part 
of  the vill age Laröd. The tota,l displacement is  120 to 180 m. The northern fault 
is visible in the raised cliff as a brecciated zone, 15 m. broad, consisting o f  angul'ar 
blocks of  Döshult sandstorre (Fig . 13) . Besides the fault plane is pDlished and 
s triated and dips 40° N.W. The southern one dips 60° in the same direction. They 
are 450 m.  apart and the intervening space is occupied by s ·oft grey, strongly­
folded clays devoid of foss ils ,  but app arently belonging to the Upper HeJsingborg 
Stage. 

Just north of  the faults , typical coarse, ferruginous, cross-bedded D öshult sand­
storre forms the clif f  at Laröd and Hittarp (Fig. 14) and is clearly visible there for 
a distance of  several hundred metres,  as well as in the intersecting ravines and in 
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Fig·. 14. The cliff at Laröd-Hitt.arp . The !arge bre ccia,  l o c. 327, is s e e n  at the t o p  of t h e  cliff, 

above the ear. 

the water line .  The beds dip west  and show beautiful structures on the weathered 
surface (Figs . 15-16) . Hard beds o f  iron sandstone occm at different horizons. 
The shore exposures (Fig. 17) continue northwards for about 800 m. At Hittarp , 
1250 m. N.W. of the faults ,  a truncated edge of sandstone, covered with sand and 
gravel, forms a spit, the so-called Hittarp reef, that projects out into the Sound at 
right angles to the shore-line, and is visible for a length of about 400 m.,  at least 
at low water. North o f  this "reef" the rock is  s till covered for a di,stance of 700 m.  
as far as the fossili'ferous beds at Kulla Gunnarstorp , though in the s'pace between 
a thin coal bed has been dug out under the water, which is rather shallow here. 
Accmdingly the "reef" forms an isolated ridge with its  neare.st exposures 450 m. 
to the south and some hundred metres to the north. Its own strata are rarely 
exposed and have never been seen by the present writer. But o ccasionally, when 
not covered by the waves they are accessible at especially low water. Thus LuND­

GREN has found a grey, fine sand.stone or  arenaceous shale with sma:ll p ieces of  
coa,l and plant fragments,, together with '.'Pholadomya" expansa (= Cardinia 

expansa). And in a shale above the aforesaid coai bed "Pholadomya elevato­

punctata" (= Cardinia follini) has been met with. Both these species are character­
istic of  the Grind sandstone (the Cardinia Bank) at  Pålsjö ,  Gravarna, and Sofiero .  
This indicates a considerable fault a.long the southern side of  the "reef". Another 
displacement must have taken place between the "ree,f" and Kulla Gunnarstorp , 
where the coarse D öshult beds appear anew after a hiatus of 1 150 metres along the 
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Figs. 15-16. Döshult sandst one at Laröd.  W•eathered surface showing cro ss-be dding. 

shore.  This hiatus is occupied by an uplift, which has brought the Lower Hel-sing­
borg beds into light, though their softness and the accumulation of sand and grave! 
have made them almost tot.ally inacces,s ihl e .  

At Kulla Gunnarstorp (Loc.  202, Fig.  17) the beds dip south .  The lowest  bed 
accessible is the so-called Ostrea Bank. This is. met with in the southernmost ex­
posure, where the beds form a low anticline with axial dip towards W.N.W. and 

4 
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Fig. 17. Shore s e et ian betwe en Domsten and Laröd,  with the Ostrea and Avicula Banks at Kulla 
Gunnarstorp. a2, upp e r  p arts of Helsingborg Stage; aa, lower p arts of Döshult Stage. The 

figures are the lo calities r e c ogniz ·ed during the field work. (This section is continued south-
eastwards by Fig. 10 in TROEDSSON 19•47 b, p. 413·.) 

are weil exposed in the shore-line (Fig. 18) . The youngest beds coniSist of Döshult 
sandstone, coarse-grained, cross-bedded, and rich in iron sandstorre (Fig. 19). They 
are expo,sed at the water level as outcropping edges about 100 m. off the present 
shore and then farther N.W. along the shore (Locs .  201 ,  and 400-434, Fig. 20). 

Succession of  s trata (from above) : 
7 .  Goarse D öshult sandstorre ( in the peripheral exposures) . 
6. The At>icula Bank, a fine-grairred sandstone, grey and loos.e in the upper 

part; downwards brown or reddish, ferruginous, thick-bedded, and rich in fo,ssils : 
Cardinia kullensis, Tancredia securiformis, T. arenacea, T. erdmanni, Homomya 

venulithus, Oxytoma sinemuriensis, Oxytoma ? sp . ,  Chlamys janiformis, Entolium 

hehli ?, Plicatula sp . ,  Modiola hillana Sow. (?), and Dentalium ? sp .  Thickness 1 .8 m.  

5 .  Argillaceous shale,  black or dark grey. Thickness 0 .45 m. 
4. The Ostrea Bank, an arenaceous shale with carbonized bedding P'lanes and 

2 or 3 fossiliferous beds o f  iron sandstone, averaging 30 cm. in thickness,  the upper­
most one conglomeratic with cobbles of iron sandstone, reaching 15 cm. in diameter. 
The fossils are rare and occur in the matl·ix. The following species are me t with : 
Liastrea hisingeri, Gervillia hagenowi, Anamia pellucida (?), and Modiola hillana. 

Thickness 1 .3-1. 7 m. 
3 .  Sandstone, grey, loose ,  with Gutbiera (according to LuNDGREN) . Thickness 

1 . 15 m. 
2. Argillaceous shale 1 .0  m. 
1 .  Arenaceous shale with carbonized bedding planes 1 .0  m. 

The Avicula and Ostrea Banks are ferruginous and contain marine fossils .  They 

are only separated by a thin bed of shale (see above) or sandstorre (LuNDGREN) . 

The d ifferences are essential ,  however, and indicate a break in the succession. 
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F ig. 18. The shore s e c t i o n  at Kulla G unnarstorp.  The Ostrea Bank in the foreground. A t  the 

spi t acro ss the small bay is  the o utcropp ing Döshult sandst one seen in Fig. 19. 

Fig .. 19. Döshult sandst one at the shore NW of the Ostrea Bank at Kulla Gunnarsto rp. 
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Fig. 20. Out c ropping Döshult beds at the shore, Domsten.  

F i r s tl y, no species are common to the se beds, except M. hillana, which occur.s 
with typical specimens in the Ostrea Bank but is represented by small questionable 
ones in the Avicula Bank. On the other hand, some of the Sipecies of the Ostrea 

Bank are characteristic of all the Helsingborg Stage, for  instance Liastrea hisingeri 

and the typical M. hillana. 

In his first paper (1878) LuNDGREN listed the index fossil of the Avicula Bank 
as A. sinemuricnsis and reported A. cf. sinemuriensis from the Ostrea Bank (l. c., 

p. 24, 40,  and 42). The latter statement was derived from a pebble, found by 
LuNDGREN at the same place and referred to the Ostrea Bank ·on l ithological grounds. 
According to LuNDGREN it contained Avicula cf. sinemuriensis, Myacites sp. ,  and 
Pecten sp. The present writer has had occas ion to study the rock sp ecimen pre­
s,erved in the PaleontologicaJ Museum of Lund (LO 320) . The fossils are not well 
preserved, it is true, but there is orre typical external mould of a left valve of  
Oxytoma sinemuriensis, and a few other Oxytorna valves, also a right one, pre­
surnably belonging to the same species, further Pleurornya s p. ( cf. P. forchhammeri) 

and a fragment of a pectinid, most probably Chla:mys textoria. Finally, there are 
several incomplete casts of an ostreid, which seeros to belo ng to Gryphaea, and an 
external mould of a small as tartid (?), similar to t ho se in b ed 5, Katslösa. This 
fauna indicates a distinctly younger harizon than the Ostrea Bank, probably the 
Avicula Bank. Accordingly Oxytoma sinemuriensis has not yet been found in beds 
below the Avicula Bank. 

S e c o  n d l y, the break between the Ostrea and the A vieula Banks is pronounced 
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lithologically, the topmost bed of  the former being developed as a coarse con­
glamerate with large pebbles of iron sandstone.  A s imilar conglomeratic iron sand­
storre is access ible in the D öshult beds of  the shore section, 200 m. to the north 
(Loc .  201) , but no fossils have been met with there .  

This lithol ogical and faunistic hiatus i1s of  interest, sinc.e it forms the boundary 
b etween the Hel,singborg and the Döshult S tages or between the Hettaugian and 

the S inemurian. The Ostrea Bank is a wash-out zone at the top of  the Helsingborg 
Stage , and the Avicula Bank introduces a new marine transgression immediately 

above it, higher up foJ:lowed by open-sea forms, such as ammonites ,  met with in 
the D öshult region and in the bore-hole at Oregården. At Kulla Gunnarstorp the 
coarse Döshult sandstones come above the A'uicula Bank. This is probably also the 
pos i tion of these sediments at Laröd, where the Avicula Bank is not accessible .  In 
the Döshult Basin the Avicula Bank is represented by beds with Cardinia kullensis 

which do not differ  l ithologically from the Döshult beds in which they are enclosed.  
About 20 m. above these Cardinia beds C·Omes the Ammonilte Bank at Dompäng. 
At Oregården the Ammonite Bank is about 15 m. thick and is followed downwards 
inter alia by a Döshult sandstone, only 8 m. thick. A sandstone with Tancredia 

arenacea and T. erdmanni at 95 m. is probably a facies of the Avicula Bank. It  
appears 32 m. below the f.ossiliferous base of the Ammonite Bank. Still furthe,r down, 
at 1 10-1 1 1  m., comes the Ostrea Bank. This increas ing thickness of  intercalated 
beds from Kulla Gunnarstorp to Oregården, from the S.W. to the N.E. ,  i·S seen from 
the table below. It is contemp oraneous with a marked diminishing of grain-sizes in 
the same direction and a thinning out of  the Döshult sandstones.  

La röd 
K u l l a  S v a n  e -

Dampäng Oregården Gunnarstorp bäck 
A m m on i t e  Bank p resent 1 5  111 . 

Dösh u l t  sandstone,  coarse \ > 20 m . 40 m .  > 2 0  111 . 8 m . 
, fi n e  j > fiO m .  1 7 m .  24 m .  

A vicula Bank not access i bl e presen t ? present present 

Interealated beds O m .  ? plan t-benring 1 5 m .  
Ostrea Bank p resent ? present 

At Oregården the coarse sandstones are restricted to the beds between the 
Avicula and the Ammonite Banks,  and this is  their  main distribution also at Laröd, 
Kulla Gunnarstorp,  Svanebäck, and Dompäng (Hj elmshult) , though it is not 
altogether imp ossible ,  that they may recur above the Ammonite Bank ; and, to judge 
from the record of the old boring a.t Hj elmshult, they should already appear in the 
Hels ingborg series .  This ,  however, needs to be wrroborated. 

Grind Sandstones 

Until the beginning of this centm·y a wellknown grind sandstone was quarried 
at Pålsjö and other places in the northern p art of HeJ,singborg.  It was· from there 
that HEBEHT and LuNDGREN got the specimens o f  Cardinia follini. Grind sandstone 



54 Gustaf Troedsson 

was quarried also at several places in the Höganäs basin, v1z .  at Täpp eshusen, 
9 km. S.E. of Höganäs, and at Brandstorp and Ingelsträde, which are respectively 
5 and 4 km. distant from the latter town. Quarrying op erations are still going on at 
Ingelsträ·de ,  where the thickness of the sandstone is 1.6 m., out of which 1.35 m. is 
used for stone slabs for gardens, or for whetstones .  The strata are practicaily 
harizontal or dip 2° or 3° N.W. or N.E.  In a thin bed in the mi.ddle of the sand­
stone occurs a lamellibranch, Cardinia ingelensis n. sp . ,  sometimes sparsel·y, some­
times plentifully. 

In his seeond monograph (1881) LuNDGREN claims that C. tollini was found at 
Täppeshusen and Brandstorp by Hjalmar Lundbohm. The present writer has had 
the opportunity of studying Lundbohm's specimens from Täpp eshusen amongst 
the collections of the Geological Survey of Sweden. There is one, ref.erred to in 
t:he p al eontological p art as Cardinia sp . ,  which "has much in commo-n with 
C. follini, hut is relative! y longer" and certainly sp ecifically different. The remaining 
specimens are badly preserved but seem to belong to C. ingelensis. In any case ,  
they are quite different from C. follini. 

From the ahove it. is evident that the Cardinia Bank with C. follini, met with i. a.  

at Pålsj ö and in the Klappe  boring, is stratigraphicaUy different from the sandstone 
with C. ingelensis at Täpp eshusen, Brandstorp, and Ingel.sträde . 

Petrographically these  sandstones are very similar. Thin seetians of the Ingei­
sträde sandstone show particle diameters of 0.05-0.13 mm.,  and angular and 
rounded quartz grains . The Pålsj ö sandstone is  slightly finer, the grain diameter 
rarely exceeding 0.05 mm., and is fairly rich in feldspar. For analyses ,  see  P. 20. 

According to measurements fr.om the coal mine, which is now warked just 
beneath the quan·y at Ingelsträde, the Ingelsträde grind sandstone is situated 
147 m. above the Lower Coal Bed, i .  e .  about 117 m. above the Rhaetic-Liassic 
boundary, while the grind sandstone at Klappe  lies only 65 m. above the same 

boundary. 
Accordingly, there are two harizons with grind sandstone , both with Cardinias, 

the lower on e with C. follini, belong·ing to cycle N o. 6, and the upper on e with 
C. ingelensis. Since the latter  species has also been met with in the drilling cores at 
Oregården and Klappe ,  viz. in cycle No . 8, it is Iikely to be a leading fossil  of 
that cycle . 

The Eastern Colliery Districts 

(The region Ormastorp-Skromberga) 

The main colliery districts of N.W. Scania - Ormastorp, Gunnarstorp ,  Bjuv, 
Risekatslösa, Skromberga, formerly also Hyilinge, Billesholm and Bosarp - form 
a continuous coal-bearing region, 5 or 6 km. wide and 20 km. Iong, in the eastern 
l imb of the Höganäs trough, alo ng the horst Söderåsen. The strata belong to the 
basal p art of the Rhaetic -Liassic column, but are mostly covered by heavy deposits 
of Pleistocene age.  Proceeding from the western limit of the coalfields, the upper 
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surface first cuts the lowest Lias, then deeper and deeper harizons - the Rhaetic, 

the Kågeröd, and probably the Lower Paleozoic,  all of which form small s trips of 
bedrock along the foot of the Archaean horst. 

Generally the Rhaeto-Liassic sediments are highly arenaceous close to the 
horst, indep endently of their age. Thus, at Gunnarstorp the sediments between the 
coal beds are coarse-grained and very s imilar to the Boserup beds. This is especially 
the case in the adits running towards the horst .  There is  a strip between the coai­
fieids and the horst,  east of Bjuv, where the old borings report only sandstone, 
more than 40 m. thick, above the Kågeröd. This sandstorre certainly earresponds 
to the Rhaetic,  at !east  partly. But it  contains only orre coal bed, which is  some­
times rather thin, and sometimes not evident at all .  

In the c o al  districts the normal succession is as foilows : 

1. Lowest Lias ,  mainly sandstones, Boserup beds at bas e. N o coals .  

2 .  Rhaetic 1 )  The Upper  Coal Bed (A) , mostly thin, hut at places thick enough for 
mining. 

2) Sandstones and clays between the coals .  
:3) The Lower Coal Bed (B) , the most valuable and most exploited one 

in the coalfields .  
4) Clays and Sandstones below the Lower Coal Bed. 
5) The Vallåkra beds, without coal ,  badly stratified. 

3 .  The Kågeröd red beds ,  badly stratified. 

The rocks and the geological conditions, especially in connection with the coal­
beds, were fully described by ERmiANN in 1915 .  Since that time, however, a great 
many new facts have come to light, thanks chiefly to the core drillings, which have 
added much to  our knowledge of the stratigraphy of the whole bas in. S ince it is 
imposs ible to quote all the records from these drillings, I think it more appropriate 
to choose a few typical orres, and with their guidance discuss the stratigraphy. 

Fl e n i n g e N o .  2 6 5,  core drilling, s ituated 1 150 m. N.E. of the church. Depth 
75 .71  m. 

G e ological Succession 

Quaternary depos its . . . . . . . . . . . . . . . .  . 

Lias (Boserup heds 10 .92 m.) . . . . . . .  . 
Rhaetic . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Kågeröd, red-spotted arenaceous clay . .  

Thi cknes<S 

in metres 

19.08 
20.26 
36. 1 2  
0 .25 

Tota� dep th 
in metres 

19.08 
39.34 
75.46 
75.71 

Just above the Boserup beds there are two thin coal seams, at 28.3 1  and 26.88 m. 
The Boserup (28.42-39.34 m.) consists of l ight, grey, kaolin clay, partly 
arenaceous ; badly stratified clays and coarse cross-bedded sandstorres (Fig.  21 )  
with white grannles of  kaolin ; nodules and beds o f  clay ironstone. The lowest part, 
from 37 . 1 7  to 39.34 m. ,  is a white kaolin clay, as in the coal mine at Ormastorp . 
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At contact with the coal the clay becomes gray, slicken-s1ded and crowded with 
plant remains, (mostly carbonized) , · campressed stems and p ieces of glossy, fibrous 
coal . The Upp er  Coal Bed is  develop ed as a bla.ck bituminous shale  and dark clay, 
0 . 31  m. thick.  Gnderlying i t  is sandstone,  mostly fine-grained, hut at 45 m. -
or 0 .3  m. above the Lower Coal Bed - there is a coars·e, black sandstone, 0 . 10  m. ,  
with quartz grains 3 or 4 mm. in diameter. This type of  sandstone is  very rare in 
the Rhaetic-Liassk beds of Sweden, the nodules and layers of sandstones embedded 
in the coal being, as a rule ,  purely white .  The black colour may be due to organic 
matter. The Lower Coal Bed is  only 10 cm. thick. Then follow sandstone, gray and 
fine-grained, partly laminated with clay, 9 m. ,  and d ark cla.y laminated with sand, 
to 61 .32  m. Between 61 .32 and 62.03 no core was obtained. Here the Vallåkra beds 
begin, with non-stratified clays. The following beds were disUnguished (from 
above) : 

1 .  Arenaceous clay, sl icken-s ided, stratification hardly visible, colour 
grey with faintly reddish tone ; in the lower part spheros iderite . . . . 5 .20 m. 

2 .  Dark clay, slicken-sided, with a sli.ght tone of purple . . . . . . . . . . . . . . 0 .25 m. 
3 .  Arenaceous clay with green and yellow spots ,  reddish tone ,  no trace 

o.f bedding ; spher·os iderite in the upper two-thirds . . . . . . . . . . . . . . . . 7 .98 m .  

4. Clay, mottled red (the Kågeröd) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .25 m. 

The lowest bed, which was hardly more than touched upon, is most  probably 
the Kågeröd, the Vallåkra thus being about 14 m. From 65 to 72 m. the latter 
contains spherosiderite of precisely the same structure as at the type locaiity. 
The size of the spherulites varies from bed to bed. At  70-72 m. the spheres are 
2 or 2 .5 mm. in diameter ; higher up only 0 .5 or 1 .0  mm. Sametimes they occur 
sparsely in the clay, sometimes they are crowded together and dominate the bed, 
forming a hard weighty ore. Below 70 m. the cla.y becomes lighter in colour.  In 
this section the Vallåkra is devoid of  green sandstorre and is  entirely buil t up 
of  clays .  The thickness of  the spherosiderite (about 7 m.) , exceeds any other 
known occurrence of this mineral in N.W. Scania. Yet it is a fact that records 
from the borings through the Vallåkra usually label the siderite b anks as Sand­
s tones . 

F l e n i n g e  N o . 2 6 6 . Care-drilling, situated 1 .6  km. E.N.E. of No. 265 and 
2.7 km. N.E. of the church. It was carried out in 1935.  Depth 180 m. 

This bore-hole is separated from the former by the Hyll i·nge fault line, which 
runs in N.W.-S.K, and is  placed on the downthrown N.E.-block .  The displace­
ment at Fleninge is  about 100 m. 

GeologicaJ Suc cession 
Thickness Total depth 

in  metres in metre s  

Quaternm·y deposits (Glacial clay 22 m . ,  Glacial drift 15  m.) 37 37 

Lias (Boserup 10 .29 m. at base)  . . . . . . . . . . . . . . . . . . . . . .  . 1 14.97 151 .97 

Rhaetic (Vallåkra 8 .77 m. at  base) . . . . . . . . . . . . . . . . . . .  . 26.75 1 78.72 

Kågeröd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 .29 180.0 1 
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Fig. 21.  Drilling-c a re with Bo s e rup heds .  Bore-hale No.  2165, Fleninge . Nat . s ize . 

Paleontological Inst itute, Lund. 

The Liass ic  p art belongs entirely to the Helsingborg Stage .  The upper p art 
consists of sandstones down to 93 m., with several clay beds at 52-65 m. This 
argillaceous and arenaceous success ion also contains calcareous and ferruginous 
layers and is finished upwards by a white calcareous sandstone, almost 1 m. thick, 
with carbonized bedding planes ,  covered by plant remains ,  rounded p ebbles of  
brown clay ironstone or f ine  i ron sandstone, and fish-teeth. The pebbles are  of  
exactly the same type as in the banebed at 133 m. (see below) ,  and this  sandstone, 

too,  is partly d eveloped as a bonebed. At 56.58 m. are beds with clay ironstone 
and cone-in-cone mar!, and at 65 m. grey clay with plant remains , be1onging to the 
genera Nilssonia, Dictyophyllum and Equisetites. 

Below 65 m. appears a sandstone, 28 m. thick, in its upper part very similar 
to the Boserup beds and consisting of cross-bedded layers of  coarse,  loose sand, 
embedded in the common fine-grained argillaceous sandstone. This  is  a recurrent 
Boserup facies ,  called the Fleninge beds.  Underlying it is  fine sandstone, 20 m., 
of the usua1 type.  

Then from 93 to  126 m. comes an argillaceous series with plant remains 
(Dictyophyllum, &c.) , cone-in-cone marl and thin coal seams,  in the upper and 
lower parts, and sandstone with lamell ibranchs (Eotrapezium menkei) and cal-
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ca.reous sandstone in the middle ;  in the lower part, also ,  a bed with vertical "plugs" 
of  clay ironstone,  the latter met with previously in contemporaneous beds of  the 
Pålsjö beds  at Hels ingborg (TROEDSSON 194 7 b, p .  4 13) . As a rule the plants are 
indeterminable, but a few fragmentary leaves have been found, for instance 
Dictyophyllum nilssoni (?) between the depths of 95 and 123.50 m. ,  and probably 
also at 1 32.50 m. The sandstorres are fine-grained, oft.en folded, even in wrinkled 
and broken layers .  

At  133 .21-1 33.38 there is a clay ironstone in which the upper  8 cm. are 
conglomeratic with pebbl es of the same rock, small as peas, in a black matrix 
with bone fragments and rare fish-teeth. This  "bone-bed" is  f:onowed downwards 
by fine-grained, cross-bedded, argillaceous sandstorre and arenaceous clay, rather 
different from the underlying Boserup beds,  which were struck at 141 .68 m. 

The Boserup Beds . The topmost bed is an unstratified brown or  greyish green, 
irregularly mottled,  ka�olin clay, having pieces of  coarse kaolin-spotted sandstone 
and numerous indeterminable plant remains . Clay domirrates the topmost 3 m. and 
the basaL bed.  The sandstorres in between are rather coarse,  and contain beds and 
nodules of  clay ironstone or fine-grairred and laminated iron sandstone. They are 
rich in weathered feldspar.  At 147-148 m. they are especially coarse with a 

maximum diameter of  3 .6  mm. for the quartz and the feld!spars, and one bed is 
cemented by lime. The basal bed is a grey, plant-hearing clay in contact with the 
Upper  Coal Bed. The plants could not be id.entified.  The thickness of the Bosm·up 
is 10 .29 m. 

The Rhaetic. The Upper Coal Bed is only 0.05 m. thick ( 151 .97-152.02 m.) , the 
Lower Coal Bed more than one metre (162 .71-163.79 m.) , though richer in clay 
than in coal .  Between these beds,  at 159.30 m.,  there is a fine seam of pure 
bituminous coal ,  0 .06 m . ,  which s eems to be widely distributed in the coalfield, to  
judge from the borings . At 156.80-156.92 m. is  found a dark, coarse sandstone, 
which is certainly an out-thinning of  the coarse sandstone or arkose between the 
coal beds at Gunnarstorp, near Söderåsen. The remaini'ng part of the stratified 

Rhaetic series is fine-grairred and consists mainly of sandstone, with a well stratified 
black clay shale ,  0 . 18 m. It continnes down to 1 69.95 m., where the Vallåkra 
follows abruptly, with badly washed, non-stratified clays and sandstones .  The 
contact is uneven and rough, and covered in places with sand, which has introduced 
a new sedimentation. In one sample,  5.5 cm. thick, a dark coarse sand fills up a 
cavity, 2 cm. deep , in the Vallåkra clay, and an elevation of brown Vallåkra clay, 
6 cm. wide, is surrounded by the stratified black clay.  The latter also contains 
small lenses of Vallåkra clay. There are no traces ·Of sliding at the contact (Cfr . 
the same contact a t  Farhult 270, P. 26, and Fig . 5). 

The Vallåkra emb races the core between 169.95 and 178.72 m. The upper part, 
6.29 m., is argillaceous, while sandstones dominate the lower part 2.48 m. The 
clays are mostly greyish brown, sometimes plastic and slicken-sided, though o.ften 
arenaceous and rough. A t 171 . 10-171 .30 the re is a bed of spherosiderite, at 176.24 
a hard g;reen sandstone, dotted with white kaolin, passing downwards into a 
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coarser grey orre of the sa.me type .  These gradual changes in the sediment are 
the only evidences of s tra.tification. 

The Kågeröd. The boring was finished at 180.0 1 m., after hardly more than orre 
metre of  brown and red Kågeröd clay had been pierced. 

R o s e n d a L  Bore-hole No.  264. Depth 96 .19  m. 

U·e ol•ogi cal Succes.s ion 

Quaterna1·y deposits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lias, mainly sandstorres and c·lay.s . . . . . . . . . . . . . . . . . . .  . 
Rhaetic : Coal Bed A . . . . . . . . . . . . . . . . . . . . 0.0 1  m. 

Mainly clays . . . . . . . . . . . . . . . . .  . 

Coal Bed B . . . . . . . . . . . . . . . . . . .  . 
5.46 m. 
0.50 m. 

Thickness  

in  metres 

15 .20 
67.0 1 

Mainly sarrastorre  . . . . . . . . . . . . . . .  . > 8.0 1  m. > 13.98 

Total depth 

in metres 

15 .20 
82 .21 

96. 19  

The upp ermost 10  m. of the  Lias consist of  sandstone, apparently corresponding 
to that below the coarse Fleninge beds in No. 266. Then follow clays and Sand­
stones, from about 32 to about 52 metres rich in plant and animal fossils, most  
o f  which, however, are fragmenta.ry and indeterminable .  At  31 .90-31 .95, i .  e .  the 
very top of the fossiliferous b eds,  Eotrapezium pullastra, Liastrea hisingeri, and 
Modiola sp .  have been found. 

At 36.67-37.87 m. is a loose ,  fine sandstone, with fragments o f  Cardinia follini. 

This is proba.bly equivalent to the grind sandstorre a.t Pålsj ö ,  Gravarna, and 
Sofiero, which, however, is more Consolidated and somewhat coars·er .  

At 41 .59 m. a ferruginous and rather coarse arenaoeous layer in the clay with 
several indeterminable fragments, inter alia coleopter wrngs ( ?) .  

At 45 .61 m .  a fragmentary valve o f  Modiola. 
At 52 .0 m. Gervillia angelini and Modiola hoffmanni (= M. hillana Sow.) . 
In addition, plant fragments have been met with at nine different horizons at 

!east ;  thus, a Iamirrated clay at 43.8-44.2 is crowded with plants, and a sandstorre 
at 42.7 1-42.76 is full of flatterred and rounde.d stem fragments . 

The fossiliferous column just desCI·ibed - 20 m. argillaceous and arenaceons,  
fine-grairred sediments, highiy f.e rruginous at d ifferent horiz.ons and with thin beds 
of  calcareous sa.ndstone and cone-in-eorre marl - represents an out-thinning facies 
of the main part of the Lower Helsingborg S tage ,  and has to be parallelized with 
the fossiliferous .sequence at Helsingborg (at Pålsjö ,  Kärnan, and Ramlösa) . 
(See Table I, P. 1 13 .) 

Below these beds comes a barren series composed mainly of olays, with a band 
of  calcareous sandstone, three beds of  thin ooal, and a few of s andstone .  At the 
contact with the Boserup a fault breccia, 27 cm. wide, cuts the core at acute angle.s , 
the fault plane dipping 50 ° . The hanging wall o f  the breccia consists o f  slabs from 
the layers above, arranged parallelly to the fault p lane. The footwall o f  the breccia 
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is camposed of fragments from the Boserup beds .  Only a few metres are lacking 
in the breccia, 7 m. of the Boserup being preserved below the breccia. 

The Boserup beds do not differ fwm the typical facies : cross-bed,ded sandstones,  
rich in kaolin, white sl icken-sided clays , ferruginous lenses and beds, all  entirely 
barren in fossils, except for plants.  The latter are crowded, as usual, in the bottom 
bed, i .  e .  the roof clay of  the miners .  They belong to the zone of Equisetites gracilis, 

but are only p artly determinable . 
It should be  mentioned that among the Rhaetic beds there is a thin layer o r  

lens of  kaolin-dotted coarse sandstone, well stratified and partly cemented by lead 
(at 87 .30-87.32) . The Vallåkra beds were not reached in this bore-hole. 

O r m a s t o r p  N o . 2 0 4, s ituated 3 .5 km. N.E. of No. 266. Depth 105.65 m. 

G e ologicaJ Succession 

Quaternary dep osits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lias (Boserup beds 18 .20 m.) . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Rhaetic .  The Upper Coal Bed (A) . . .  o • • • • • • • • • • 0 .81  m.  
Sandstone, p artly coarse . o • o • • • • • • • • 3.78 m. 
The Lower Coal Bed (B) . . .  o • • • • •  o o • 1 .27 m. 
Arenaceous clay . o • • • • • • •  o o • • • • •  o o o • 1 .25 m. 

Thickness  

in  metres· 

35 .10  
63.44 

7. 1 1  

Total d e p t h  

in  metres 

35. 10  
98.54 

105 .65 

The topmost Liassic stratum is a sandstone which is correlated with the lo,ver 
part of  the Fleninge beds,  also met with in bore-hole Nos.  264 and 266. The 
remaining p art of the Liassic succession coincides in detail with the pre-Fleninge 
beds in the s ame bore-holes, as is  seen from the table Page 6 1 .  

The writer has not seen the core o f  No. 204, so notbing i s  known as t o  its content 
of fossils . 

The drilling-core.s described above belong to the northern and deepest  part o f  
the region. Here the cme�drillings are rare, but earlier cable-tool  drillings are 
closely set in certain districts and have afforded a multit.ude of  information 
regarding the succession of s trata. Farther to the south, the coal beds are neat·er 
the surface,  the Liass ic  column accordingiy being short, and the bore-holes are 
shallow, also  because they rarely penetrate beds below the Lower Coal Bed.  In 
a few borings, however, the underlying beds,  too, have been p ierced. Thus, 

in the boreholes No. 3 (Bjuv) , 25 (Åstorp) , 1 1  (Rosendal) , and in Nos.  3 ,  57, 272, 
and 273 (Skromberga) the Kågeröd bed.s have been penetrated down to respectively 
18 1 .5 m., 68, 63, 52, 1 15, 55, and 78 m. In the last one and probably also in the 
first the Silurian bottom of the Kågeröd was reached (Cf. TROEDssoN 1942) . 

Thus along the western s id e  of the horst S ö deråsen it is mainl:y the Bosm·up beds 
and the Rhaetic  that it was poss ible to s tudy in the borings .  

It is o f  course imposs ible to  present details of all the material received from 
boring·s and coal mines .  In order to show the vertical and harizontal changes of  
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Bore-h ole No .  264 · - 4 k m .  - - - - - No .  266 - - - - - 3,5 km . - - - - - No . 204 

Clays 
f clay i

_
ronstone 

"· i th 
t cone-m-cone 

mar! 6 .3  m.  

San d stone w i th E. 
pullastra 1 .0 111 . 

Clay with plants 

and coal 1 . 4  111 . 

Sandston e 2.8 111 . 

Sandstone with 

Cardinia & Modiola 

l 
l 
l 
l 

f cone-in-cone-
Clays 

mar!, 
w i t h  t 2 coal seams 12.6  m . 

San d s t o n e  with Eotr. 
menkei 1 .0 111 . 

Cl ay with plan t s  

a n d  e o a l  5 .7  111 . 

f.\and stone 0.2 111 . 

Caknreous sandstone 

l 
l 
l 
l 

{ d•y ;'""''""'· c.l· 
O l a  ·s ) eareons sand stone, 
with 

2 coal sea m s 1 0.4 m .  

Thin sandstone l ayer 0 . 1 111 . 

Ola y 2 .5  m .  

Sandston e 4.2 m .  

Clay ironstone, 

c al eareons 

Argi l l aceous beds "· ith coal, plan t s  and clay iron stone 

1 5 m .  

Fine sand ston e with 

clay and coal 1 8 m .  

B0.,. { Con! 0.2 m .  

l rup 
Clays with coal l cvcle · seams 4.5 m .  

l 
Fin e  sandston e with 

p l an t-hearing clay 

l Bon e bed 

l Clays and sandstone 

1 0 m .  10.6 m .  

9 . 2  m .  l Fine sandstone 10.3 m .  

0.2 m .  l Clay ironsto n e  0.2 m .  

1 0 m. l Medium sandstone 4.2 m .  

sedimentation within this  district the author has compiled a series ·Of maps ,  which 
will be  referred to in the following pages .  But meanwhile we shall study a few 
typical sect ions, of the different regions, in order to get an idea of the general 
mode of sedimentation. 

S e c t i o n R a m l ö s a - M ö r a r p - A s t o r p . This S'ection erosses the Höganäs 
basin at r ight angles .  It begins at Köpinge, near Ramlösa, in the Vallåkra basin, 
but otherwise all the places .named are situated in the Höganäs trough. The foUow­
ing borings are cons idered (their mutual distance-s are given in brackets) : Köpinge 3 
(3.5 km.) Påarp (6 km.) bore-hole 221  (0 .3 km.) Mörarp shaft ( 1 .6  km.) bore-hole 
220 (0.7 km.) bore-hole 219  ( 1 . 9  km.) Bjuv shaft III ( 1 . 2  km.) bore-hole 213  
(0 .6 km.) Gunnarstorp sha.ft (0 .8  km.) bore-hole 205 (l km.) bore-hole 212 .  The 
three last-mentioned belong to the Broby concession, close to Åstorp . 

Discussion o f  the section.  The uppermost beds are present only in the borings 
at Köpinge and Påarp . At Påarp a thick sandstone occurs 60 m. above the Rhaetic­
Liassic boundary. It corresponds apparentLy to the coarse -sand.stone at about the 
same horizon in bore-hole 266 at Fleninge (distance 1 1 .5 km.) . At Köpinge this 
horizon is  argillaceous and shows no coincidence with the Fleninge beds .  

The Boserup beds  are argillaceous at Köpinge and Påarp, while coarse sand­
stones either dominate or play an important role  in the remaining part o f  the 
section. The coarse-grained part  is less than 10 m. at Mörarp and Bjuv but amounts 
to 12  or  13 m. in the Broby concess ion. 

l 
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The Rhaetic coal beds are uniformly developed, though at Köpinge the Upp er 
Bed is missing, and at Köp inge and Påarp the Lower Bed is represented by a 
bituminous clay. The vertical interval between the coal beds is shown on the map,  
Fig. 3 1 .  I t  is  remarkably small in  bore-hole 212, - le.ss than one  metre .  This 
bore-hole is s ituated in that part of the Ormastorp coai-mine, where both coal­
beds  are excavated together. The country rock between the coalbed.s consists 
mainly of clay at Köpinge and Mörarp , of argillaceou.s sandstorres in the boreholes 
218, 219, and 220, and of  pure sandstorres in 205 and 213 .  

The beds beneath the  Lower Coal Bed are  rarely p enetrated to any great extent. 
As far as they can be considered they are totally argillaceous at Köpinge, where 
they are directly underlain by the Vallåkra clay. At Påarp the coalbed is  underlain  
by clay sandstone, whioh i's followed downwards by the  marly top of the  VaJ,låkra. 
In the districts of Mörarp and Bjuv the coalbed is  underlain by clay which is  
mostly a fire-clay and not very thick, but o therwise sandstorres dominate the .space 
between the coal and the Vallåkra. In the e asternmost bore-hole�s even the under­
clay is replaced by sand.stone. 

This section cuts across  the Bjuv coalfield, which is of  interest on account of 
the fossils met with in the Rhaetic beds .  In a sandstorre included in the Lower 
Coal Bed, Gerearnya carlsani LuNDGREN and Liastrea hisingeri NrLss . have been 

f.ound. And the l ayers above have provided .several beautiful specimens of stego­
ccphalians and ganoids.  

To sum up,  the grain-size of the sediments along this section diminish from the 
N.E. towards the S .W. Thus , the coarse sediments of the Boserup beds occur only 
in the eastern districts , a.rena.ceous beds in the east change into argillaceous in 
the west, and the coaibeds disavpear or change into bituminous clays in the same 
direction. Fire-cla.ys are mostly connected with coal seams embedded in f ine sand­
stones,  while coarse-grained and argillaceous facies are usua.lly devoid of fire-clays .  

A s e e t i a n  i n  t h e  B o s e r u p - B i l l e s h o l m  r e g i o n. The new shaft at Rise­

katslösa (Shaft Malmro.s) was constructed in 1942 between the abandoned coal 
mirres of Billesholm and Boserup and close to the publicly-defrayed c,ore-drilling· 
No.  246. The shaft was sunk in the years 1941-1942. Depth 59.70 m. Both coal­
beds were p enetrated but no Vallåkra. 

Ge ologi caJ succession 
Thicknes·s Total depth 

i n  metre·s in metres 

Q u a t e r n a r y  deposits , glacial drift . . . . . . . . . . . . . . . . . . .  . 2 . 10  2 . 10  
L i a s .  Sandstone, grey, fine, partly la.minated . . . . . . . . . . .  . 0 .23 2.33 

Clay, upwards gr·ey, laminated ;  downwards black 
bituminous and slicken-sided . . . . . . . . . . . . . . . . .  . 2 . 12  4.45 

Coal s eam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 0 . 10  4.55 

Clay with elay ironstone, grey, including a black 
slicken-sided clay with coal . . . . . . . . . . . . . . . . . . .  . 3.33 7.88 

Coal seam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 0 .31  8 . 19  
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Th ickness  T o t a l  depth 
in m e t res in  m e tres 

Clay, gre.y, downwards black and bit.uminous 2 . 1 1  10.30 
Iron sandstone,  brown . . . . . . . . . . . . . . . . . . . . . . . . .  . 0.35 1 0.65 
Arenaceous clay with iron s andstorre . . . . . . . . . . . . .  . 5.30 15.95 
Clay, dark or black, p artly s l icken-sided, plant fossils 

at base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3.95 1 9 .90 
Lamirrated sandstorre . . . . . . . . . . . . . . . . . . . . . . . . .  . 2.75 22.65 
D ark clay with plant remains (Nilssonia) . . . . . . . . .  . 0.90 23.55 
Sandstone, loose, fine, in the middle c alcare·ous, in the 

lower p art ferruginous . . . . . . . . . . . . . . . . . . . . . . .  . 10.70 34.25 
Coa1·se  sandstone,  in the top layer intercalated with 

kaolin cl ay, in all beds rich in nodules  of clay iron-
storre ( the Boserup beds) . . . . . . . . . . . . . . . . . . . . .  . 10.95 45.20 

Clay, grey, slickensided (Boserup clay) . . . . . . . . .  . 0.06 45.26 

R h a e t i c . The Upper Coal Bed, incl:uding a bed of plant-
hearing grey clay (A) . . . . . . . . . . . . . . . . . . . . . . .  . 0.29 45.55 

Sandst.one, upwards coarse and loos·e, downwards fine, 
hard, and laminated with clay, slicken-sided . . .  . 7.40 52.95 

Clay, laminated with s and . . . . . . . . . . . . . . . . . . . . .  . 3 .20 56 .15  
The Lower Coal Bed (B) . . . . . . . . . . . . . . . . . . . . . . .  . 0.66 56.8 1 
Clay, black with plant remains . . . . . . . . . . . . . . . . .  . 0.42 57.23 
Sandstone, fin e ,  with vertical s tems of plants . . . . .  . 2.47 59.70 

This section is rather typ ical for the region around Boserup and Bille·sholm. 
The rock between the coalbeds A and B consists mainly of  sandstones,  with clays 
in the lower part. The coarse Boserup beds are about 10  m., argillaceous at the 
top and covered by fine sandst.o nes , which in  turn are followed by cl�ys.  Plant 
remains are common, especially in the Rhaetic - the Lepidopteris flora. Even the 
basal white o r  grey kaolin clay of  the Boserup beds is plantbearing. It i s  transitional 
between the Rhaetic and the Lias, and contains Equisetites gracilis, several specie·s 
of Chladophlebis, and finally a few species met with also in typical Rhaetic and 
Liassic floras.  Plants also occur higher up in the Lias hut they are mostly in­
determinable .  

Animal fossils have been met with occas.ionally in the Rhaetic at Boserup , as 
well  as at Bjuv and Hyllinge (TROEDSSON 1948) , but not in the Lias of  this  region.  

S k r o m b e r g a .  C o re-drilling N o .  273. Depth 104.62 m. Höganäs-Billesholm Co.  

1938.  
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Geological Success ion 

Quaternary dep os its . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lias .  Boserup beds,  cross-bedded sandstones, sandy clays, 
white, rusty and l ight green. Rich in kaolin and 
clay �ronstone.  The lowest 0.38 m. is white clay 
with plant remnants . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Rhaetic .  Upper Coal Bed (A) . . . . . . . . . . . . . . . . . . . . . . .  . 
Clay and sandstone o f  varying thickness . . . . . . . .  � . 
Lower Coal Bed (B) . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Grey clinker clay, and repeatedly alternating beds 
of coal, clay, and sandstorre . . . . . . . . . . . . . . . . . . .  . 

Thickness 

in  metres 

2.90 

7 . 12  . 

0 .09 
5 .04 
0 .60 

4.27 

Kågeröd.  Green, white,  and red, non-stratified clay�s , 
arkoses and conglomerates . A thin basal bed with 
weathered pieces of  Silurian shale . . . . . . . . . . . . 78.65 

S ilurian. Soft shales ,  upwards weathered and gteen, down­
wards bla-ck or brown, bituminous with a thin bed 
of  greyish white bentonite . . . .  - .  . . . . . . . . . . . . . . . 5 .95 

Total  depth 

i n  metres 

2.90 

10.02 

10. 1 1  
15 . 15  
15 .75 

20.02 

98 .67 

1 04.62 

In the Skr omberga coalfield hardly more than the Boserup and: the Rhaetic beds 
are preserved. These form a thin tongue-shaped syncline, extending towards the 
S .E .  from the old Bosm·up field and measuring 6 km. in length by 2 km. in width. 

The Boserup beds are typically coarse-grained with a white clay at the base .  
The coal beds  are  separated by 4 or 5 m. ,  mostly cla.y.  A clinker clay i:s dug out 
below the Lower Coal Bed. It has yielded remains of  Iarnellibranchs , ostracods , 

and fishes .  
This district has been treated in a preceding paper tagether with a seetian of  

the Rhaetic beds  (THOEDSSON 1948 b ,  P.  545) . 

B .  The Stabbarp Outlier 

S outh-east  of Skromberga the Höganäs trough has oute1·ops  of on.Jy Pre-Rhaetic 
rocks,  for a distance of  almost 20 km. Then comes the deep Stabbarp depression 
with at ]east 200 m. o f  Rhaeto-Liassic bed,s . The Rhaetic divis ion is accessible at a 
moderate depth along the north-eastern side of the depression.  Towards the south­
east this outlier i s  d-irectly connected with the Lias of  S.E. Scania. 

The Vallåkra beds contain spheros ider.ite  as usual and their thickness is about 
the same as in the north-wes t. But the coal-bearing part o.f the Rhaetic is ,  even 
thinner than at Skromberga, while the Lower Coa1 Bed j,s missing or replaced by 
a fire-clay. Some coal has been exploited at Stabbarp , but it belongs to the Liassic 
column, where two coal beds have been wrought . in the top of the Boserup . Above 
the Boserup there is a succession of  about 20 m. of clays with bituminous or 
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carbonaceous beds which represent an out-thinning of the lower part of the Helsing­
borg Stage .  A marine bed with Eotrapezium puBastra, Platymya aquarum, a.nd 
Modiola hoftmanni o ccms 17 m. above the Rhaetic-Liassic boundary. At Ramlösa 
this zone is s ituated 100 m. above the .same boundary. The plant-hearing zone with 
Thaumatopteris Schenki comes 3 .5 m. above. the Rhaetic, at Helsingborg and Vall­
åkra about 20 m. 

The upper part of the Liassic column at Stabbarp belongs to the Upper Helsing­
borg. It is arenaceous and does not differ essentially from the corresponding 
strata in the north-west.  In recent borings south-east of  Eslöv, the deep-seated s trip 
connecting the Stabbarp field with the Lias of  S .E .  Scania, typ ically developed 
Döshult beds with ammonite fragments have been discovered. 

Stabbarp , Skromberga and Bjuv have afforded the main part of the Rhaetic 
flora deSCl'ibed by NATHORST. 

A detailed descrip tion of the geology of the Stabbarp coal field was published 
in 1947 (TROEDSSON) . 

5 



4. The Vallåkra Trough 

Beyond the Belteberga anticline, which is a continuation of the Romeleås, the 
strata dip towards the south-west into the Vallåkra trough. This is partly buried 

under Gretaceous deposits, but the· N.E.-limb with Höganäs and Kågeröd beds is 
accessible at several places between Vallåkra and Helsingborg and the beds have 

also been penetrated in several bore-holes in the same district. 

At Vailåkra the Lower Coal Bed has been exploited but has little valne. The 

most valuable product is the Vailåkra clay, a dark unstratified, montmorillonite 

clay with beds or lenses of spherosiderite and green sandstone, the latter consisting 

of angular and corroded medium-sized grains of quartz. For further information 
as to  this interesting locality, see TRoEnssoN 191 3  and 194 3 b. 

At Helsingborg the Rhaetic is not acces.sible, since the outcropping beds belong 

exclusively to the Helsingborg Stage of the Lias. Of special intere,st is the so-called 
Pullastra Bank, placed by earlier writers in the Rhaetic, but in reality sLtuated 

about 100 m. above the Rhaetic-Liassic boundary. In the southern part of Helsing­

borg it is easily accessible. The writer has found several new localities with this 

horizon, beyond the old localities at Ramlösa and the Brickyard, also N. of Helsing­

borg (P. 112). Since he has already dealt with the Helsingborg region (TROEDSSON 

1947  b) and the Pullastra Bank (TROEDSSON 1948 b) in detail, there is no reason 

to enter on these subjects now. 

The Upper Helsingborg Stage seems to  be weil developed between K vistofta and 
Rans with clays predominating, judging by the weil-drillings. Fossils are not known. 

At Gantofta these beds are followed by coarse sandstones and clays belonging to 

the Döshult Stage. Beds of sandstones, clays, and iron oolites still younger than 

these were occasionaily acces,sible a few years ago at Katslö.sa, in the dip direction 
from the Gantofta outcrops. These will be treated in the foUowing pages. 

The Section at Katslösa 

In the summer of 1945 the author alighted upon a fossiliferous section of Liassic 
beds at Katslösa, S. of Helsingborg, younger than any other Liassic s.equence 

known from N.W. Scania. The section was occasionally exposed at the bo,ttom of 

a freshly-made ditch, in a region weil covered by Quaternary deposits. The strata 

were exposed at a length of 400 m. and amounted to about 175 m. in thickness. 

Much time was spent in collecting fossils in the summer and autumn of that 

year, and careful measurements of the strata were made by Drs Fritz Brotzen, 
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Fig. 22. Sketch-map showing the outcroppirtg bedrock of the Katslösa-Gantofta region, 
south of Helsingborg. 
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S.tockholm, and Erik Mohren, Lund, for which funds were provided by the Geo­

logicaJ Survey of Sweden. The following year the seetian was already covered by 

mud and overgrown, and for the present nothing is to be seen there. 

Throughout the entire seetian the beds dip S.W., the base occurring just at the 

boundary between the villages Gantofta and Katslösa (Fig. 22) .  In Gantofta the 

underlying beds outcrop beneath the glacial drift. Several borings have been made 

between Gantofta and Helsingborg in search of water. One of them is shown in the 

figure. It cut through pure clays and sandy clays for the upper half and, in all 

probability, did not reach the Rhaetic before it finished up at 150 m. Consequently, 

the whole column is attributable to the Helsingborg Stage. The strata here dip 

slowly S.W. At a distance of 180 m. in thi:s direction there is a pit dug in a loose 
sandstone. In the strike direction from this place the same sandstone, 4 0  m. thick, 

has been met with in a boring 300 m. to the N.W.; and in the opposite direction it 

outcrops at several places, charted in the GeologicaJ map-shee,t "Helsingborg" , the 

most di!Stant one being situated in the ravine 1200 m. S.E. of the sandpit and 

remarkable for its ancient grind furrows. Between the ou;tcrops along this line 

there are places where only clay has been proved and no sandstone. This might be 

due to faults, but it is more probable that the sandstone occurs in lenticular bodies, 
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which also explains the irregular sequences known from borings in this region. 

The sandstones contain scattered, well-rounded quartz-grains, 3 or 6 mm. in 

diameter, but the main mass consists of angular irregular grains of quart.z and 

weathered feJdspar with an average diameter of 0.5 mm., embedded in a ma.trix of 

still finer sand. The structure and general aspect is that of the Döshult sand.s:tone, 

though the sand is richer in weathered feJdspar and badly washed. However, as 

far as can be judged from the sequence of s·trata., this bed seems to be equivalent 

to the Döshult sandstone. 

The sandstone in the sandpit dips 15 ° S.W. It is followed in the dip direction by 

a dark clay, which occupies the whole space until the Katslösa section, or about 

200 m. in the direction of the dip. In the middle this clay belt was penetrated 

down to 2.5 m. Near the surface the clay was disturbed and weathered brown or 

yellow. At about one metre there was an almost black shale with small gastropods. 

It dipped 30 ° S.W. (27 ° and 35° were measured on different bedding planes). 

At the same place was bored to a depth of 32 metres without reaching the bottom 

of the clay. According to the geological chart "Helsingborg", mail pits used to be 

sunk in this clay, which was said to contain cone-in-cone marl, but no fossils are 

mentioned. Stratigraphically it holds the same position as the marl clay at Viken, 

Döshult, and Dompäng, with the Ammonite Bank fauna, referred to above (P. 4 0). 

If the dip is eonstant and there are no faults the entire thickness should amount to 

about 100 m. 

This clay is then followed by the Katslösa section in the ditch, running throngh 

Gantofta and Katslösa (Fig. 2 3) .  This ditch is 1 km. long and was made in the 

summer of 1945, as a deepening of the upper part of a small brook, which dis­

charges its water into the Sound. At a length of 4 00 m., almost totally within 

Katslösa, strata of sandstone, c1ay, and siderite were unearthed. The eastm·n half 

of the ditch runs in the direction of the strike and has only scanty exposures. The 

western part, however, bends at right augles towards the S.W., following the 

direction of the dip. Owing to the angular bend at the middle of the ditch the 

lowest beds were hit twice, viz. at 3 60 m. (counting from the east end of the ditch), 
within Gantofta, and at 600 m. within Katslösa. The bounda1·y between these villages 

is situated at 570 m. 

The localities are given below with their distance from the east end of the 

ditch, in accordance with the diagramrnatic map. Fig. 2 3. 

The following dips have been measured: 

At 600 m. 38 ° s 2 4 ° w. 
" 680 m. 42 ° s 32 ° w. 
" 74 5 m. 4 0 ° s 4 0 ° w. 
" 825 m. 37° s 25 ° w. 
" 84 0 m. 30 ° s 28 ° w. 
" 1000 m. 2 8° s 22 ° w. 

Excepting for a hiatus of 30 m. in the lower part of the succession - between 

the points 650 and 680 - there is a continuous section at a length of 4 00 metre.s. 
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Fig. 23. Skctch-map showing the succession of strata of the Döshult and .Katslösa Stages with 

the different zones (I, II, III) at Katslösa. A, marr pit. B, 3'2 m. dcep bore-hale in clay shale 
of the Ammonite Bank. 

The average di p seen from the above table, is 3 6.4 o S 29.4 o W, and the lin e 

connecting the locs. 600 and 1 000 runs in S 68° W. From these figures we get a 

total thickness of 17 6.5 m. The thickness of each bed has been ca.lculated from 

the measurements of Drs. Mohr!'m and Brotzen with regard to the variations of dip 

and strike, and the beneLs of the ditch. The thickness of the whole· seetion, 
obtained in this way, amounts to 17 4.25 m. (Cf. TnoEDssoN, G. F. F. 19 48 a, p. 2 33) .  

The lowest beds are accessible partly at 3 60-392 m. and partly at 600. In both 

places a coal seam and a thin bed of coarse sandstone, of the Döshult facies, were 

visible. At :3 60 the seetian was 32 m. in the length direction of the ditch and the 

dip was 10 ° S 22 ° W. The entire thickness was 3.5 m. and the following suc­

cession was measured (from below): 
Length in the seetian 

in metres 

1. Grey clay ................................... . 

2. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

3. Grey clay ................................... . 
4 a. White, loose, coar,se sandstone of the Döshult type .. 

4 b. Green argillaceous sand ....................... . 

5. Grey clay with a thin layer of sandstone (1 cm.) ,  

rich in fossils ............................... . 

>2 

2 

3 

21  

>2 

2 

Thickness 

in me tres 

>0.22 

0. 22 

0. 33 

2. 31 

>0.22 

0.22 
---------------------

Total thickness in metres 3.82 
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F.rom loc. 392 the strata were covered for 200 m. in the strike direction and 

beyond the angular bend of the ditch and the Katslösa boundary till loc. 600. 

From there an almost uninterrupted seCJtion in the dip direction was investigated -

only the space between 650 and 680 being still covered in the bottom of the ditch. 
Here the following section was measured and numbered from below. Beds 1-5, 

being situated nearly in the strike direction from locs. 3 60-392, are considered to 

be identical with beds 1-5 above, though neither green argillaceous sand nor 

fossils were met with. 

Bed No. Ge o l o gica l Succes s i o n  (Fig. 24) 

1. Grey clay with sandstorre layers (loc. 600) 

2. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

3. Clay shale ................................. . 

4. Coarse sand of Döshult type ................. . 

5. Clay shale, laminated with sand ............. . 

6. No outcrops ................................ . 

7. Clay shale laminated with sand ............... . 

8. Sandstone, grey or white, hard, ca.lcareous 

weathered brown and loose, rich in fossils 

(loc. 700) ... . ............ . . . . . . . . . . . . . . .. . 

9. Clay wit·h sandstone layers ................... . 

10. Red clay (loc. 727) ......................... . 

11. Loos e sandstone, weathered yellow ........... . 

12. Ferruginous sandstone, weathered reddish yellow 

(loc. 74 2) . . . ........... . ....... . . . . . . ... . 

1 3. Sandstone, loose, weathered yellow ........... . 

14. Cong'lomerate; well rounded pebbles of quartz, 

1 or 2 cm. in diameter, in a sandy loose matrix 
(loc. 74·5) ................................ . 

15. Sandstone, fine, argillaceous ................. . 

1 6. Grey clay ................................. . 

17. Sand y clay ................................. . 

18. Iron sand.stone (loc. 768) ..................... . 

19. Sandy clay ................................ . 

20. Iron sandstone (loc. 773) ..................... . 

21. Sandy clay ................................. . 

22. Iron sandstorre (loc. 778) ..................... . 

2 3. Plastic clay ............................... . 

24. Sandstone (loc. 792) ......................... . 

25. Clay with lenticles of clay ironstone ........... . 

26. Calcareous sanrlstone (loc. 808) . . . . . . . . . . . . . . .  . 

Harizontal Thickness 
extens ion in me tres 

in metres 

> 12.50 >4.50 

0.46 0.29 

0.5 6 0.35 

2.20 1.3 6 

31.00 19.20 

30.00 (14.60  l 

20.00 8.30 

2.00 0.82 

2 6.60 10.60 

0.60 0.24 

14.00  5.75 

0.4 0 0.1 6 

2.80 1.15 

1.00 0.4 1 

5.00 2.05 

5.00 2.05 

11.60 4.60 

2.00 0.80 

2.60 1.04 

0.30 0.12 

4.60 1.84 
0.60 0.24 

1 3.00 5.10 

0.80 0.3 1 

15.00 5.85 

0.50 0.20 
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Bed No. Ge ologi c a l  Succes s i o n  (Fig. 24) 

27. Sandy clay with fossils ..................... . 

28. Iron oolite with scattered quartz grains (loc. 825) 

29. Sandy clay with Pentacrinus . . . . . .. . . . . .. . . . .  . 

30. Iron oolite (loc. 840) , sandy ................. . 

31. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

32. Iron sandstorre (loc. 850) ..................... . 

33. Clay ...................................... . 

34. Ferruginous sandstorre (loc. 85 6) ............. . 

35. Clay, slightly arenaceous ..................... . 

36. Iron sandstorre (loc. 875) ..................... . 

37. Argillaceous sandstorre ....................... . 

38. Greenish sandstorre (loc. 885) ................. . 

39. Sandy clay, weathered greenish ............... . 

4 0. Ferruginous sandstorre (loc. 900) rich in fossils .. 

4 1. Sandy clay shale, weathered greenish, with beds of 

ferruginous sandstone (loc. 925) . .. .......... . 

4 2. Iron sandstorre with clay beds, rich m foss.ils 

(loc. 955) ............................... . 

4 3. Arenaceous shaie, wea;thered brown . .......... . 

4 4. Argillaceous iron sandstone, weathered brown .. 

45. Ferruginous sandstone, bard, green, crowded with 

shell fr�gments (loc. 1000) ................. . 

4 6. Clay ...................................... . 

Harizontal 

e xtension 

in metres 

17.00 

0.25 

1 3.50 

1.00 

9.50 

0.30 

5.60 

0.40 

20.00 

2.00 

5.60 

0.15 

1 6.60 

1.00 

52.00 

5.00 

15.00 

25.00 

7.00 

> 6.00 

4 07.72 

71 

Thickness 

in me tre s 

6.50 

0.10 

5.15 

0.38 

5.4 0  

0.17 

3.18 

0.23 

11.4 0  

1.00 

2.80 

0.08 

7.67 

0.4 5  

20.95 

1.4 5  

4.35 

7.25 

2.03 

> 1.74 

174.25 

A d d i t i o n a l r e m a r k s. Bed 4 a, Döshult sand, is coars·er t han that found in 

the sandstorre strip at Gantofta, the larges:t grains being l or 2 cm. in length. 

The latter are well rounded and cons.ist of quartz, but there are also weathered 

pieces of feJdspar and granite. 

Bed 4 b was mapped as arenaceous clay. In reality it is a loose, green, argillaceous 

mab·ix, with scattered, fairly Ja.rge quartz grains, about 2 mm. in diameter; 

accordingly, an argillaceous continuation upwards of the "Döshult" sandstone. The 

colour weathers fr.om green to brown. 

Bed 5, loc. 390. Close to the hase is a thin layer of sandstone, crowded with 
moulds and impressions of small lamellibranchs and other fossils. The following 

fossils· were recognized: 

Serpula sp. 

Cardinia ? .sp., a small specimen. 

Astarte ? sp. Small specimens, mostly impressions of the exterior, with a few 

concentric lirres of growth. 
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Fig. 24. The Katslösa section between locs. 6{)0 and 1000. aa is the Döshult Stage. r, Katslösa 

Stage. For explanation of the beds 1---46, see the description on P. 70. 

Pecten ? sp. 

Lamellibranchs, numerous fragments, indeterminable. 

Gastropods. 

Garaniceras sauzeanum n'ORB. (?), fragment. 

Fish tooth. 

Bed 7. The sandstorre layers are thin and occur sparsely in the clay. They are 

hard, fine-grained, and calcareous; sometimes conglomeratic with clay galls. More 

rarely they contain fossils, such a.s ganoid scales and lamellibranchs, inter a.lia 

Homomya 1jenulithus and a fragmentary Tancredia, similar to that in bed 8. 

Bed 8 (Loc. 700). Hard, white, partly fissile, calcareous, very fine sandstone, 

at places rich in pyrite. Bedding planes covered with fossi>ls, espedally lamel­

libranchs, mos tly without test. Rare pebbles of clay or clay ironstone. Surface 

weathered to a loose, light-brown, earthy mass, full of hollows and fissures eaused 
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by removal of the soluhle shells. Occasionally, in unweathered rock, the shell 

substance is .substituted by pyrite, with the eX'ternal ·Sculpture prese rved in detail. 

Orre of the most common species is a small, indeterminable gastropad which is 
sometimes crowded in the bedding planes, especially in a thin layer of the sand­

stone. The main part of the latter is a veritable shell breccia with Homomya 

venulithus as the domirrating species, sometimes in competition with Entolium 

and Oxytoma (P l. II). 

The following species have been met with: 

Tancredia erdmanni 

Prataeardia oxynoti 

Homomya centraUs 
" venulithus 

Pleuromya forchhammeri 
" cf. corrugata 

Oxytoma sinemuriensis 

Isognomon ·Sp. 
Radula duplicata 

Plagiostoma ? sp. 

Chlamys janiformis 
" subulata 

Chlamys textaria 

Entolium calvum 
" cingulatum 

Dimyodon sp. 

Terquemia arietis 

Liogryphaea arcuata 

Modiola cf. tenuissima 
" s p. 

Arietites sp. 
Chemnitzia sp. 

Small gastropods. 

Bed 9. At locs. 71 9 and 724 thin layers of a grey, fine sandstone. 

Loc. 719. A slab of sandstorre with impressions and intemal moulds of small 
lamellibranchs, probably Homomya, and short cylindric fossils (Dentalium ?). N o 

determinable species. The calcareous mah·ix is dissolved, tagether wi>t.h the shell,s,. 

Loc. 724. Sandstorre with ripple marks and coprolites (Fig. 25) .  The preserved 

rock specimen shows a part of the rippled surfa,ce with moulds of coprolites. The 

latter, as a rule, are best preserved in the ridges. The coproHtes. themselves are 

destroyed, but one of the coprolite impressions shows a badly preserved interna1 

east of a keeled lamellibranch, surely a Protocardia. This is of the same size 

as P. oxynoti in Bed 8 but has stronger keel, which, however, may be due to the 
state of preservation. 

Bed 10 (loc. 745). The reddish arenaceous clay is grey around carbonized 

rootlets. 

Beds 11 and 1 3. Unconsolidated sand without fossils. Eolian (?). 

Bed 14 (loc. 74 5 ) .  The cong·lomm·ate is loose and argillaceous with a high 
content of gravel. The largest pebbles are 2 ·cm. in diameter, oblong andr flatterred 

in shape. Quartz pebbles are in the majority and they are well rounded. Grystalline 

and sedimentary rocks are rare. 

Bed 18 (loc. 7 68) . A bank of grey, coarse sandstorre with layers and conCl·etions 

of a hard, grey, iron-sandstone, weathered brown. Both types of sandstone are 

coarse with single rounded grains of quartz, 3-5 or even 10 mm. in diameter, 
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pieces of Archaean rocks, calcareous sandstorre of the type descrihed at loc. 700, 

and white clay, all of the same size, mostly about 5 mm. 

A thin section of the iron-sand,stone shows that angular fra.gments of quartz 
dominate, besides which there are a few grains of feldspar (mikrokline) , quartzite 
and granite. The grains are sometimes rounded. Average diameter 0.1-0. 3 mm. 

The matrix is brown without any visible structure. The fossils: 

Pentacrinus scalaris 

Serpula cf. raricostati 

Zeilleria cf. perforata 

Rhynchonella detfneri 

Astarte angelini 
" scanensis 

Oxytoma inaequivalvis ? 

Chlamys tullbergi 
" textaria 

Terquemia arietis 

Passaloteuthis alveolata 

Pseudohastites charmouthensis (?) 

Bairdia amalthei 

Bybodus ? sp. 

Bed 19 (hetween locs. 7 68 and 773) . In the section there is outcropping clay 

with a great many small belemnites. At the same locality Brotzen and MohrEm 

have collected bard pieces of iron sandstone, similar to those in bed 20, and 

probably derived from the latter bed. Fossils: 

Serpula quinquesulcata 

Worm trails 

Chlamys textaria 

Passaloteuthis alveolata 

Pseudohastites charmouthensis 

Bairdia amalthei 

Bairdia dispar. 

Bed 20 (loc. 773) . Red-brown sandstorre with large grains of weil rounded 

quartz and mostly angular pieces of white kaolin. Fossils: 

Passaloteuthis alveolata 

Pseudohastites charmouthensis 

Bairdia amalthei. 

Bed 21. Arenaceous clay with 

Passalotheuthis alveolata (WERNER)? and 

Pseudohastites charmout hensis (MA YER). 

Bed 22 (loc. 778) . Grey sandstone, rather loose, rusty through weathering. Fossils: 

Grammatodon cypriniformis (east) and 

Pseudohastites charmouthensis. 

Bed 23. Fiastic clay with Chlamys textaria and Pseudohastites charmouthensis. 

Bed 2ö. Clay with lentides of day ironstone. Here Chlamys tullberg i (?). 

Bed 26 (loc. 808) . Fine, dark grey, hard, calcareous sandstorre with pyrite 

e1·ystals and cone-in-cone structure. Single pieces of light clay or kaolin. Here 

only Pseudohastites charmouthensis has been met with. 

Bed 27. Arenaceous clay with lamellibranchs, gastropods, and belemnites: 
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Fig. 25. Ripple marks with impressions of coprolites. At the right end of the !arge impression 
is a specimen of Prataeardia axynati. The Döshult Stagc, Bed 9. Nat. s ize. S.G.U. Museum. 
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Palaeoneilo galatea 

Chlamys textaria 

Liogryphaea sp. 

Gustaf Troedsson 

Plicatula spinosa 

Ptychomphalus cf. expansus (?) 

Pseudohastites charmouthensis. 

Bed 28 (loc. 825) . Iron sandstone, not particularly hard, greyish yellow, fine­

grained, with well rounded grains of quartz up to 3 mm. in diameter, and with 

pieces of carbonized tree. Thin sections show a ground mass of iron oolites with 

scattered augular quartz grains, 0.1 mm. in diameter, and foraminifers. Fossils: 

Pentacrinus cf. basaltiformis 

W orm trail.s 

Palaeoneilo galatea 

Nuculana zieteni 

Grammatodon cypriniformls 

Anisocardia luggudensis 

Oxytoma inaequivalvis 

Chlamys textaria 

Katosira craticia 

Bairdia amalthei 

Bed 29. Arenaceous clay with Pentacrinus stems and belemnite rostra rather 

common: 

Pentacrinus basaltiformis 

Serpula quinquesulcata 

Chlamys textaria 

Ptychomphalus cf. expansus (?) 

Passaloteuthis apicicurvata 

Pseudohastites charmouthensis 

Bed 30 (loc. 840) . A bank of heavy ferruginous sandstorre with scattered, well­

rounded grains of quartz, hardly exceeding 4 mm. in diameter. In thin sections 
the ground mass is an iron oolite, irregularly intermingled with quartz fragments, 

about 0.1 mm. in diameter. A great many species, mostly lamellibranchs, have been 

obtained from this horizon: 

Pentacrinus sp. 
" cf. subteroides 

Serpula quinquesulcata 

Worm trails 

Zellleria cf. numismalis 

Spiriferina walcotti var. mi1nsteri 

Palaeoneilo bornholmiensis 
" galatea 
" oviformis 

Nuculana zieteni 

Rollieria bronni 

Nucula distlnguenda 

Grammatodon cypriniformis 
" ( Catella) sinuatus 

Barbatia pulla ? 

Trigonia modesta 

Astarte angelini 
" fructuum 
" scanensis 
" fortuna 
" deltoidea 
" oerbyensis 
" ryensis 
" s p. 

Tutekeria cingulata 

Tutcheria cf. richardsoni 

Pseudopis sp. 

Sphaeriola kurremolinae 

Prataeardia truncata 

Pleuromya corrugata 

Homomya librata 

Areamya decara 
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Areamya cf. elongata 

Goniomya heteropleura 

Oxytoma inaequivalvis 

Gervillia sp. 

Plagiostoma succincta 

Limea katsloesensis 
" acuticostata 

Chlamys tullbergi 
" textaria 

Entolium lundgreni 

Plicatula orbiculoides ? 
" spinosa 

Terquemia arietis 

Liogryphaea regularis 

Modiola scalprum 

Mytilus cf. lamellasus 

Myaconeka decomta 

Actaeonina nathorsti 
" cf. striata 

Katosira craticia 

Trochus cf. imbricatus 
" laevis 

Dentalium elongatum 
" hexagonale 

? U ptania jamesoni 

Passaloteuthis apicicurvata 

Pseudohastites cf. arundineus 

Bairdia amalthei 

Otolithus bomholmiensis 

77 

Bed 32 (loc. 850). A grey , soft mudstone with wel!l preserved fossils. Un­

fortunately this rock weathers easily into a brown, loo.se, earthy mass with 

destroyed fossils, and only small pieces of the fresh rock have been obtained. 

Fossils: 

Pentacrinus basaltiformis 

Serpula quinquesulcata 
" terquemi 

Worm trails 

Palaeoneilo bornholmiensis 
" galatea 
" oviformis 

Nuculana (Ryderia) doris (?) 

Rollieria bronni 

Grammatodon cypriniformis 

Trigonia modesta 

Astarte angelini 
" scanensis 
" oerbyensis 

Tancredia johnstrupi 

Oxytoma inaequivalvis 

Limea acuticostata 

Chlamys textaria 

Entolium Gingulatum 
" lundgreni 

Plicatula orbiculoides ? 
" spinosa 

Liogryphaea regularis 

Chrysostoma cf. solarium 

Trochus laevis 

Dentalium elongatum 
" hexagonale 

Pseudohastites .sp. (cf. P. arun­

dineus) 

Clay beds, Nos. 29, 31, 33, and 35. During field work plenty of fossils were 
collected from material dug out from the ditch and thrown up along the sides. As 

a rule they were easily localized as to their stratigraphical position with the aid 

of the attached rock. But specimens collected in clay could not be classified in 

the same way. This was particularly the case with the relativeiy rich fauna derived 
from the clay beds 31, 33, and 35, and, probably, 29. Here were also found pieces 
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of a coarse sandstone, rich in fos,sils, mostly fragments, preserved in pyrite. The 

following fossils are derived from these beds: 

Pen.taerinus cf. basaltiformis 

Palaeoneilo galatea 

Astarte seanensis 
" deltoidea 
" oerbyensis 

Taneredia johnstrupi 

Chlarnys textaria 

Pseudopeeten aequivalvis 

Plieatula orbieuloides ? 

Passaloteuthis apieieurvata 

Bed 3 6  (loc. 875). Iron oolite with a high content of quartz and a layer of 

greenish clay. The rock is partly conglomeratic with well rounded pebbles of 
quartz and green clay, 5 or 10 mm. in diameter, and with shell fragments, vertebrate 

remnants and plant remains; probably some kind of bonebed. The following species 

have been identified: 

Serpula terquemi 

Nueulana (Ryderia) doris ? 

Astarte angelini 

Tutekeria eingulata 

Taneredia johnstrupi 

Anisoeardia luggudensis 

Oxytoma inaequivalvis 

Limea aeutieostata 

Cklarnys textaria 

Entolium lundgreni 

Pseudopeeten aequivalvis 

Plieatula spinosa 
" s p. ( cf. P. sueeiea) 

Terquernia arietis 

Liogrypkaea regularis 

Modiola sealprum 

Ptyehomphalus cf. expansus 

Dentalium elongaturn ? 

Passaloteutkis apieieurva-ta 

Bybodus ? sp. 

Bed 4 0  (loc. 900). Ferruginous sandstone with fragmentary fossils, mostly m­

determinable: 

Oxytoma inaequivalvis 

Cklamys textaria 

Entolium lundgreni 

Pseudopeeten aequivalvis 

Plieatula spinosa 

Liogryphaea regularis 

Myaeoneka deeorata 

Bed 4 1  (lo c. 925). Thin sections of the ferruginous sandstone show a matrix of 

iron oolite richly intermingled with quartz grains, partly angular (about 0. 1 mm. in 

diameter), and partly rounded (1 or 2 mm.). In addition there are plenty of fossil 

fragments and microfossils. The foUowing roaerafossils have been identified: 

Serpula quinquesuleata 
" terquemi 

Rollieria bronni 

Astarte angelini 
" oerbyensis 

Tutekeria eingulata 

Oxytoma inaequivalvis 

Lirnea aeuticostata 

Chlarnys textaria 

Entolium eingulatum 

Entolium lundgreni 

Plieatula orbiculoides ? 
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Plicatula spinosa 

Myaconeka decorata 

Ckrysostoma cf. solarium 

Trockus laevis 

Passaloteutkis cf. virgata 

Bairdia amaltkei 

Bybodus ? sp. 
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A thin bed of white sandstone, similar to that in Bed 8, contained Tancredia 

lineata. 

Bed 42 (loc. 955). Hard, dense, light brown calcareous sandstone, rich in fossils. 

Thin section: a rather homogen eons, calcitic rnatri x with irregularly scattered 

quartz grains. The latter are etched and surrounded by a thin margin of mati·ix 

with high refraction. Foraminiters and shell fragments are common. The following 

rnaerafossils have been identified: 

Serpula terquemi 

Worm trails 
Nuculana sp. ind. 

Grammatodon (Catella) sinuatus 

Barbatia pulla ? 

Trigonia p'l"imaeva 

Astarte angelini 
" fortuna 
" deltoidea 
" ryensis 

Tutekeria cingulata 

Tancredia joknstrupi 

Anisocardia luggudensis ? 

Homomya librata 

Areamya decara (?) 

Oxytoma inaequivalvis 

Limca acuticostata 

Cklamys textaria 

Enlolium lundgreni 

Plicatula spinosa 

Myaconeka decorata 

Actaeonina sp. 
Ptyckompkalus cf. expansus 

Dentalium elongatum ? 

Passalotheutkis cf. virgata 
Bairdia amalthei 

Aerodus sp. 

A pebble of a samewhat different rock, crowded with fossi,ls, was collected at 

the :same place and may be derived from the same harizon (Bed 42 b, loc. 955 b) . 

It contained: 

Grammatodon (Catella) sub-

rkomboidalis 

Barbatia pulla ? 

Trigonia primaeva 

Astarte deltoidea 
" 

" 
r y ens is 

oerbyensis 

Tutekeria cingulata 

Prataeardia truncata ? 

Oxytoma inaequivalvis 

Cklamys interpunctata 

Plicatula orbiculoides ? 

Ptyckompkalus cf. expansus 

Bed 45 (loc. 1000) .  Green sandstorre with well-rounded fragments of lamelli­

branchs. The sandstorre is fine-grairred with a. matrix of iron oolite. Tihe main part 

of the lamellibranchs are pectinids, only a few of which are determinable. AH of 

them are in secondm·y position, the rock being most appropriately classified as a 
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conglomerate, redeposited from a shell beach. The following fossils have been 

recorded: 

Worm trails 

Nuculana (Ryderia) daris 

Tancredia jahnstrupi 

Prataeardia truncata 

Gervillia sp. 
Terquemia arietis 

Liagryphaea regularis 

Bairdia amalthei 

In the lower part of the Katslösa section the sandstone beds are fine-grained and 

calcareous, but upwards they become increasingly ferruginous and more or less 

conglomeratic. At 600-74 2 m. the rock weathers light brown or yellow, thus 

being poor in iron. At 742-778 m. (beds 12, 18, 20, and 22) there are sandstones 

cemented by iron-oolite. But still higher up, from bed 28 (at 825 m.) , the quartz 

content decreases, the hard beds being sometimes made up of iron-oolite with 

scattered quartz grains, at others of well-worn shell fragments and quartz-pebbles 

cemented by iron-oolite. The ferruginous beds are rather thin, especially in the 

lower part, where they never exceed one metre in thkkness; in the upper part of 
the section they are thicker and more crowded; cf. for instance the beds 4 0  

(0.4 5 m.) , 4 2  (1.4 5 m.) , 4 4  (7.25 m.) , and 4 5  (2.0 3 m.) . The most ferruginous part 

of the section (beds 17-4 6) is 100 m. thick and contains, in all, 14. 3 m. of iron 
Sandstones and iron-oolites, of which 11.18 m. are crowded into the topmost 4 0  m. 

of the section (beds 40-4 6) . ':Dhe ferruginous beds accordingly total about 28 % in 

the uppermost 4 0  m. and 5 % in the 60 m. thick succession next below. 

The sandstone beds of the lower part of the section bear evidence of shallow 

water conditions, such as ripple marks, clay galls and worm trails. Here, too, the 

thin shelly matter of the lamellibranchs, the abundance of <specimens but low 
number of species, indicate "sarmatic" facies with low salinity, perhaps an estuary. 

On the other hand the upper part with its clays and ferruginous beds is a 

marine deposit, more or less off-shore. The oolitic beds contain rounded pebbles o.f 

quartz, sometimes also of sandstone derived from the underlying strata, or well­

rounded shell fragments (beds 40 and 4 5) from some adjacent syngenetic or 
pre-existent shell bed. These indurated beds were certainly depos.ited not far from 

the coast, which delivered the coarse material. The intercalated clays are more 

off-shore deposits, possibly derived from a .!arge river. 

Fossils occur abundantly in the ind:urated rock, while the clay beds were less 
suitable for collecting pm·poses. .Most of the fossils were picked up from loose 

pieces of rock in the embankments of dug-out material. Sinc·e the various iron­
sandstones and other hard rocks are well characterized petrographicaHy, the fossils 

derived from them were easily recognized as to their stratigraphical position. 

Nevertheless, the most fossiliferous beds, (for instance, Nos. 8 and 30) were broken 

up, as far as possible, from their bedrock for collecting purposes. The clays were 

too poor in fossils to allow similar methods, and when picked up from the Joose 

stuff the fossils of the clay beds could only be deter·mined as to their horizon from 

their place in the earth wall, which, in some cases, has proved to be inadequate. 



5. On Rhythmic sedimentation 

The main divisions of the Rhaetic and the Lia,s a, represent a sequence of 
eyelic sedimentation, of which each cycle is chara.cterized by coarse-grained 
sediments at the base and fine clays and coal beds towards the top . The sediments 
are mainly non-marine, and probably delta.ic or  fluviati1e . But as referred to above, 
thin beds,  mostly calcareous or ferruginous, with marine sheHs occur at s everal 
horizons.  According to the old conception marine beds should dominate the Lias, 
while the Rhaetic should be  entirely non-marine. Moreover, the Rhaeto-Liassic 
bounda.ry was wrongl.y placed in the upper part of the Lower Helsingborg Stage. 
Careful investigations ,  however, of  a great many seetians and drilling-cares in 
the coal basin have brought to light a number of marine beds in the Rhaetic as 
well as in the Lias . These  occur at harizons traceable over the whole basin and 
correlated by means of leading fossils , such as Cardinia follini, Eotrapezium 

pullastra, and Cardinia ingelensis, each of which occurs only in one bed. A 
thorough study of the successions in s everal drilling-cares has shown tha.t these 
marine beds form boundaries between eyeles of a lower rate, probably corresponding 
to the s trata! terms epiboles or Teilzonen. 

In reality the lower part of the Höganäs Series is made up of a rhythmic 
succession of  arenaceous and argillaceous beds.  The former are sometimes rather 
coarse, either barren or contain undeterminable plant  remains, and not rarely, 

coal pie c es .  The latter contain for the most part a. coal hed or a few thin coal 
seams, and are generally followed upwards by clay or fine sandstone - often 
calcareous or ferruginous - with marine shells .  The coal ma.y be la.cking, the 

marine fossils also, but the rhythmic character is nevertheless obvious . This is 
especially emphasized by the sudden introduction of  the non-marine sandstorre 
phase, which is thus considered to introduce the cycle, while the topmost  sediments 
with the marine shell fauna termirrate it .  

The Rhaetic consists of three such small cycles,  and the Hels ingborg Stage of  
nine ,  viz . : four in the lower and five in the upper part. Each of these Liassic 
eyeles is terminated above by marine beds with Ostrea hisingeri and ,sometimes 
Modiola hotfmanni NrLss. The non-marine parts a.lso have their characteristie 

fossils, chiefly plants . The lowest Rhaetic cycle, the Vallåkra ,  contains,  in every 
known exposure and drillhole, one or two bed.s rich in spherulitic s iderite .  The 

spheruliths average one mm. in diameter and show radiating structure . They may 
be  considered as characteristic,  for they do not occur elsewhere. The eyeles of 

6 
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the Lower HeJ ,singborg Stage are weil characterized by fossils ,  while those of the 
Upper Stage have only yielded rare specimens . This is due to the fact that the 
latter covers a much smaller area, where there are hardly any exposures .  Moreover 
they have been p ierced by very few drillings, because the beds worked - coal and 
clays - being s ituated in the Rhaetic, have hithm·to been explo ited only in areas 

where they are fairly near the surface and where the upper stages are missing. 
One of  the most perfectly developed boundaries between two eyeles is that 

between the Rhaetic and the Lias . The Rhaetic ends with the Upper Goal Bed (A) 
and the Lias is introduced by the Boserup beds .  However, in the borings at Svane­
bäck and Klappe,  a black clay with lamellibranchs (inter alia Modiola) comes 

above the coal , and at  the Köp inge bore-hole No. 3, there are about 12 m. of 
calcareous beds - marine Rhaetic? - above the Upper Coal Bed. 

The bes t  method of  forming an idea of the rhythmic sedimentation of  the 
Höganäs Series is to  study some of the columns obtained from borings, especially 
those  from the care-drillings , for which purpose  it seems most convenient to start 
with bo ring N o .  3 a t K ö p i n g e ,  S .  of  Hälsingborg. This was carried out in the 

year 1876 to a depth of  256 m. during a search for coal, when the Kågeröd beds 
were struck at 223 m. ,  perhaps even at 208.5 m. The section has b een described 
and figured by ERDMANN ( 1915 ,  Atlas ,  Pl.  13) : 

1 .  The Vallåkra Cycle consists mainly of grey clays with carbonaceous clays at 

the top . It may be
' 
considered the basal member of the foUowing cycle ,  the upper 

boundary not being well defined, though probably s ituated at . . . . . . . . . . 197 m. 

2. The B-Cycle begins with fresh-water sediments (the coal bed with accom­
panying clays and sandstones) and terminates with fine sandstones, calcareous 

at the top . . . . . . . . .  :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197-1 66 m.  

3 .  The A-Cycle :  Sandstone with coal s trips , the  Upper Coal Bed .(A) at 159 m. ,  
and finally laminated clay, calcareous sandstone,  clay ironstone and calcareous 

shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166-146 m. 

4. The Bosm·up Cycle is made up of sandstone and arenaceous 

clay ironstone, laminated clay, and calcareous sandstone at top . .  

5 .  Sandstone below, carbonaceous clay and laminated clay at top . .  

shale at base, 
146-1 12.5 m. 

1 12.5-93 m. 

6 .  Sandstone with coal particLes ,  sandstone shale, clay shale  and calcareous 

sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93-77.5 m. 

7 .  Argillaceous beds with coal,  arenaceous clay shale, argillaceous sandstone 

shale, and dense calcareous sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . 77.5-49 m.  

8 .  Sandstones with coal  s trips ,  clay shale, calcareous sandstone 49-25. 5 m. 

9 .  Only the basal argillaceous part is  preserved. 

The Upper Coal Bed comes at 159 m. ,  and the Pullastra Bank at 50 or 60 m. -

judging by exposures in the immediate vicinity - i. e .  most probably in the 

cycle No . 7 .  
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C o r e - d r i l l i n g  N o . 2 6 4, Rosendal (See  P. 59) contains s everal foss iliferous 

horizons .  The Vallåkra Cycle was not reached. 

2. The B-Cycle : sandstone,  coal bed (B) , clay shale . . . . . . . . 96 .19-87.6 8 m. 

3. The A-Cycle : sandstone cemented by galena, black clay (underclay) , coal (A) 
87.68-82.21 m.  

4.  The Boserup Cycle : Boserup beds (cut  by a fault, where a part  of the  section 
is lost) ; clay shale with coal searos . . . . . . . . . . . . . . . . . . . . . . . . 82 .2 1-58. 15 m.  

5 .  Sandstone, c lay shale, calcareous sandstone and finally sandstone with l amel­
libranchs ("Avicula nilssani" and Madiola cf .  haffmanni) . . . . . . 58 .15-51 .9 3 m. 

6 .  Clay shale· with plants and an undeterminable lamelUbranch ; sandstone, clay 
ironstone,  clay shale containing beetle wings and plant  remains,  and finally, loose  
sandstone with Cardinia fallini (the Cardinia Bank) . . . . . . . . . . 5 1 . 9 3- 36.69 m. 

7. Sandston e and clay shale with plants, sandstone with Liastrea hisingeri, 

. 
Madiala. sp . ,  Eatrapezium pullastra, cone-in-cone mar!, clay shale,  clay iron-

stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3G.69-25. 12  m.  

8 .  Only the ba.sal pa.rt preserved (Sands tone 9 .92 m.) . 

C o r e - d r i l l i n g N o . 2 66, Fleninge (See  Page 56) . 

1 .  The Vallålua Cycle : the lower p art is coarse s andstone, part! y green ; the 
upper part consists of  brown clay with a 20 cm. thick bed of  spherosiderite, 

black shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178.72-169.57 m. 

2 .  The B-Cyde : clay laminated with sand, and •Sandstone with clay laminae, 

fire-clay (underclay) , coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169.57-162.71 m.  

3. The A-Cycle :  coarse,  loose  sandstone with coal searos and clay ironstone ; 
laminated fine sandstone ; coal ;  d ark roof-clay . . . . . . . . . . . . 162 .71-151 .62 m .  

4.  The Boserup Cycle : coarse,  badly s tratified, impure sandstones and fine Sand­
stones with clay ironstone ; at the top a conglomm·atic bonebed 15 1 .62-1 33.21  m .  

5 .  Plant-hearing clay with Dictyaphyllum nilssani and Equiset'ites; sandstone ; 
clay ironstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 33.21-126. 31 m. 

6 .  Cia y with sand laminae, coal and plant r emnants (Dictyaphyllurn, Equisetites); 

sandstone with ripple marks and vertically s ituated taps  o f  clay ironstone ; argil­
laceous sandstone ; calcareous s andstone . . . . . . . . . . . . . . . . . . 126. 31-1 12 . 8 3 m. 

7 .  Clay with sandstone laminae, coal and plants; sandstone, partly rather coarse 
with rounded or augular pieces (5 mm. in diameter) of sandstone, clay ironstone, 
black chert, l ignite and black fibrous coal .  In places the sandstone is r ich in red 
f.eldspar and white-spotted from kaolin, and is reminis ,cent of the Bos m·up sand­

stone. The sandstone contains steinkerns of Eatrapezium menkei, f ish scales ,  
ostracods and plant remains . Then follow clays with coal s earos and plant·s, clay 

ironstone and cone-in-cone mar! . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 2.8 3-96.76 m. 
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8 .  Clay \vith Nilssonia; a heavy sandstone, with the so-called Fleninge beds at  
the top ; clay with .Nilssonia, Equisetites, and Dictyophyllum; f ine  sandstones ; clays 
with clay ironstone and cone-in-cone marl ; the top bed is a white , p artly con­
glomeratic,  calcareous s andstorre with ovoid pebbles, 0 .5-1 cm. in length, of  a 
rusty fine sandstone, coal pieces ,  and a vertebrate tooth (bonebed) 96.76-52.59 m .  

9 .  Only the basal sandstone, 1 5  m. ,  is preserved. 

C o r e - d r i l l i n g N o .  2 7 O, Farhult (See P.  24) . Above the Kåge röd, 7 .61  m., 

comes : 

l. The Vallåkra Gycle : conglomeratic and coarse .sandstones, 17 m. ,  with a bank 
of spherosiderito in the upper part, then fine argillaceous sandstones . . . . . . . . .  . 

1 23.93-98.00 m .  

2 .  The B-Cycle : thin conglomerate, s andstone, c arbonaceous clay, coal (B) . . . .  
98.00-93 . 10 m. 

3 .  The A-Cycle : sandstone with a thin bed of carbonaceous clay, coal (A) . . . .  
93. 10-84.49 m .  

4 .  The Boserup Cycle with clay at the base, r ather fine Boset·up sandstone 
with nodules of clay ironstone ; light grey clay ; sandy below, soft and clean 
upwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84.49-70.91 m. 

5. S andstone, s andy clay with clay ironstone ; clayey sandstone with lamel­
l ibranchs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70.9 1-63 .30 m. 

6 .  Clayey sandstones, upwards mol'e and more rich in clay and clay ironstone, 
and sandy clays of the Bosm·up type with rootlets at the top ; sandstone with 
Equisetites and coal films ; bonebed with fish frag·ments and Modiola sp . . . . . . . .  . 

63 .30-49.85 m .  

7 .  Plant-hearing clay ; white, loose sandstone with Eotrapezium pullastra . . . . .  . 
49.85-47. 09 m .  

8 .  Sandstone and clay with clay ironstone, thread-coal and Gutbiera; black clay,  

clay ironstone, arenaceous clay and argillaceous sandstone . . . . 47.0H-41 .35 m. 

9 . Cross-bedded conglomeratic sandstone,  clay of  the Bosm·up type,  and cal­

careous sandstone; clayey sandstones and kaolin clay with clay ironstone, coal, 
and p lant remains (cycle incomplete) . 

C o r e - d r i l l i ng No . 2 7 1 , Oregården (See P. 27) . 

Cycle No . 7. At the top a clay with clay ironstone and numerous lamellibranchs, 

e. g .  Eotrapezium pullastra and Modiola hoftmanni (=M. hillana) . . . . . . . . . . . . .  . 
235 . 19-203. 19  m. 

Cycle N o .  8 ,  the Fleninge Cycle,  is prevailingly arenaceous, bu t argillaceous 

with much clay ironstone at the top. The marine invasion is characterized by 



On the Höganäs SeTies of Sweden 85 

Cardinias, viz . C. ingelensis and C. sp . in the sandstone - same species as in the 
grind sandstone at  Ingelsträde and Brandstorp - and fish scales in the top clay 

203 . 19-1 82.09 m.  

The Ostrea Bank Cycle, No . 12 ,  starts with sandstones and coalbearing clay 
and terminates with calcareous and ferruginous sandstone and clay, the former 
with Gervillia hagenawi, Madiala haffmanni, and Liastrea hisingeri, corresponding 
to the Ostrea Bank at Kulla Gunnarstorp . . . . . . . . . . . . . . . . . . 134.97-1 10 .88 m .  

The A1�icula B ank Cycle, N o .  1 3 ,  w h ich i s  rather incomplete at Kulla Gunnars­

torp ,  where it  is res tricted to the marine ferruginous bank with Oxytama, etc . , 
at the very base  of the Döshult sandstone, is well developed at Ore.gården, where 
its basal part contains a thin clay ironstone conglomerate, superimposed by clay 
with vertical plant remnants, sandstone with Tancredia arenacea and T. erdmanni, 

and is terminated by a clay-ironstone at 79.81  m. . . . . . . . . . . . . 1 10.88-79. 81 m. 

The eoarse Döshult s andstone forms the base of an entirely marine  sedimentation 
with less eonsp ieuous eyelic charaeter. 

T h e K l a p p e  c o r e  (See P.  44) shows the same eyeles as No. 271 .  The Rhaetic­
Liassic portion amounts to  246.76 m. hut the Rhaetie part  is more or less missing, 

owing to faults .  Thus,  the Vallåkra and both coal beds (A and B) are lacking, but 

the A-cycle terminates upwards by a thin black clay with Mytilus and Pinna 

(according to the record) . 

The Boserup Cycle is typ ieally sandy low down, the middle contains plant­
hearing clays , and high up come calcareous sandstones with Liastrea hisingeri 

230 . 17-191 .75 m. 

Cycle No. 6 :  The middle part shows several clay beds with Nilssania and 
Dictyaphyllum, while the top bed is a grind sandstone with Cardinia fallini . . . .  

183.20-1 63.30 m.  

Cycle No. 7 eontains two oscillations,  as is  the  case  in  many other sections . Its 

lower one (7 a) terminates with a dark clay shale with clay-ironstone and Liastrea 

hisingeri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163.30� 146.85 m.  

Cycle  N o .  8 starts with a plant-hear ing clay.  Then follows a sandstone, 17  m. ,  
:;howing fragmentary ste inkerns of  lamellibranehs in its lower part, and in the 
upper - where the rock is rather coarse, yellowish white, kaolin-dotted - pebhles 

of clay ironstone with Madiala haffmanni, Liastrea hisingeri, and Cardinia ingelensis. 

At the top eomes a thin-bedded, pure clay shale with cone-in-cone marl, and clay 
ironstone, crowded in some layers with fossils, the latter, however, are badly pre­
served. According to the record this fauna cons ists of  "Estheria, lamellibranchs 
(abundantly) , ostraeods (abundantly) , and fish scales" .  Among the lamellibranchs 

there are specimens closely resembling the Eotrapezium species at Ramlösa, whieh 

might indicate an Upper Pullastra Bank (as already claimed by LuNDGREN) • • • • . . . .  

146.85-119.75 m.  
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Cycle No. 9: The lower part consists of sandstones,  the upper of clays with "Gut­

biera" and fish scales . The topmost bed is a calcareous sandstorre 119.75-86.12 m. 

Cycle No. 10: The lower part  contains Cyrena? (in the record) and plant fragment 
(e. g .  Cyparissidium), at the top calcareous sandstorre . . . . . . . . 86.12-69.65 m. 

Cycle N o .  11 contains plants ("Gutbiera, Cyparissidium, Equisetum") in the lo we r 

part and terminates in a calcareous sandstorre at . . . . . . . . . . . . . . . . . . 46.14 m. 

Cycle No . 12 starts with a loose sandstone, followed by a thin coal seam, plant­

hearing clay, and calcareous and ferruginous sandstorres . . . . . . 46. 14-2 0.30 m. 

The topmost part of the core consists of  carbonaceous clays, and sandstorres with 
Gutbiera and Dictyaphyllum. They are tentatively ranged with the Döshult Stage. 

T h e S v a n e b ä c k c o r e, No. 209 (See P. 45) . 

The B-Cycle is incomplete ; its top beds consist of clays and clay ironstone . 
In the A-Cycle the sandstorres predominate. Above the coal bed (A) comes 

as at Klappe  - a dark clay crowded with indeterminable shell fragments of a 

mytiii d (Modiala minuta?). 

The Boserup Cycle is strongly arenaceous with a few clay beds upwards. Cycle 
No. 6, too, is ruled by sandstones, which are calcareous and coarse-grained a t  the 
base .  The top part  is foss iliferous and contains Liastrea hisingeri and Madiala sp. 

(the Mytilus Bank) . Upper limit brecciated. The Cardinia Bank was not identified 

in this s ection. 
Cycle N o .  7 contains, in its upper part, indeterminable lamellibranchs . 

N o determinable fossils have b een m e t  with above the latter horizon. 

In summariz ing the facts obtained from borings and natural sections,  the 
following g e n e r a l i z e d s u c c e s s i o n of  the Rhaetic and Helsingborgian eyeles 
may be  given : 

III. T h e U p p e r H e l s i n g b o r g S t a g e .  

(12) The Ostrea Bank Cycle ,  mainly at Oregården. 
Calcareous sandstorre and siderite. The Ostrea Bank with Liastrea hisingeri, 

Madiala hotfmanni, and Gervillia hagenawi. 

Clay with fish-scales, coal,  and plants (Gutbiera, Dictyaphyllum) . 

Sandstone.  

(11) Mainly at Svanebäck and Klappe . 
Calcareous sandstorre and siderite.  

Clays with coal seams and p lants (Gutbiera and Equisetites) . 

Sandstone. 

(10) Galeareons sandstorre and siderite. 
C lay with fragmentary plants and coal seams . 
Sandstone, partly feldspathic .  
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(9) Calcareous sandstone and siderite, gastropods,  lamellibranchs .  

Clays with scales, plan ts (Gutbiera) , and coal .  
Sandstone.  

(8) The Fleninge Cycle : 
Clay with scales and ostracods; or bonebed. 
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Calcareous sandstone, siderite,  and sandstone with Ostrea hisingeri, Modiola 

hoffmanni, and Cardinia ingelensis . 

Clay with coal and plants (Nilssonia and fems). 

The coarse Fleninge beds.  

II. T h e  L o wer H e l s i n g b o r g  S t a g e . 

(7) The Ramlösa Cycle : 

Calcareous sandstone and siderite with the Pullastra bank. 
Clay with coal. 

The zone of  "Cyclas" natho1·sti. 

Sandstone wi th a recurrent Påls jö  flora. 
(6) The Pålsj ö Cycle : 

Calcareous sandstone and siderite. Bonebed. Modiola. 

Grind sandstone with Cardinia fallini (the Cardinia Bank) . 
Sandstone with Modiola and Ostrea hisingeri (the Mytilus Bank). 

Clay and sandstone with plants (The Pål·sj ö  flora) . 
Coarse sandstone.  

(5) In most seetians badly developed and thin. 
Calcareous sandstone and siderite , Ostrea hisingeri, Modiola . 

Clay with coal seams. 
Sandstone with plants. 

Coarse sandstone at  Halalid, Hels ingborg. 
(4) The Bosm·up Cycle : 

Calcareous sand.s.tone,  siderite or bonebed. Ostrea hisingeri. 

Clay with the Hels ingborg flora. 

The coarse Bos01·up beds. 

I. T h e  R h a e t i c . 

(3) The A-cycle : 
Calcareous sands tone. 
Clay with Mytilus (or Modiola) . 

Dark clay with Lepidopteris Otton·is . 

The Upper Coal Bed (A) with Lepidopteris Ottonis. 

Underclay. 
Sandstone, partly coarse .  

(2) The B-Cycle : 
Calcareous sandstorre and siderite. 
Clay with fishes, s tegoeephalians, and lamellibranchs. 
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The Lower Coal Bed (B) .  
Underclay with the Lepidopteris flora. 
Sandstone. 

(1 )  The Vallålua Cyele : 
Clay with the Avintla contoq·ta fauna. 
Spherulitie siderite . 

Basal sandstones and clay with undeterminable p lants . 

In the beds above the Helsingborg Stag·e marine conditions predomina.te ,  the 
rhythm thus being less consp ieuous .  Yet in parts of the basin the same k ind of 

rhythmic sedimentation as in the lower beds was still proeeeding for a while.  Thus 
in the core at Oregården the 13th cycle with the Avicula Bank fauna is about 30 m. 

in thiekness .  Near its base is a thin conglomerate, followed by 9 m. of  Sandstones 
and muds,tones of  the same facies as in the Boserup , white or l ight. colours, high 
content of kaolin, weathered feldspar, and s iderite - though generally finer­

grained ;  the upper part contains lime, coal and two species of the Avicula Bank 
fauna, viz. Tancredia arenacea and T. erdmanni. This cycle is  succeeded by the 
coarse Döshult sandstone.  

A sedimentary cycle of  the kind here described starts as a rule with coarse 
non-marine sands,tones and impure kaolin clays or mud·stones of the Boserup facies ,  
often intermingled with carbonized plant remnants.  Then follows a series of dark 
clays, coal seams or coalbeds.  The coal is mostly in contact with fire-clay below 
(underclay) and a roof-clay above, which latter sometimes shows a shelly marine 
fauna. As a rule ,  however, the marine shells, first appear in the following sandy 

beds,  which may be calcareous and ferruginous .  Sometimes these beds are .strongly 
washed and even conglomeratic, not rarely reminiscent of bonebed·s, though always 

poor in vertebrate remnants .  
The main part of  this success ion is non-marine, though the shelly beds sometimes 

amount to half the cycle or p erhaps still more. The marine invasion no doubt 
introduced a new facies ,  but the change wrought in the sedimentation is only 
grad u al . N o t seldom the marine part of  the cycle is entirely lacking. On the other 
hand, the non-marine seems to start suddenly in all or  most. of the cycles, and is 
well marked in the sections by coarse s andstorre or beds of  the Boserup facies .  
These beds are therefore considered as the bas.al sediments of the different cycles . 

Summary. The subject  of rhythmic sedimentation in coal measure depos its has 
attracted much interest during the last 20 years. As a rule, the thickness of coal­

bearing formation s is considerable,  though all were laid down in ·shallow water -
even in river deltas and river plains above the sea-level . This was made possible 
by regional subsidence .  In a recent paper HArTEs and TRIADENs, dealing with the 
Dutch (Carboniferous) coal field, interpreted the repetition of coal beds as river 
deposits laid down in a region of slow, continuous subsidence, combined with 

periodically faster subsidence by campaction of  coal and other sediments . Th e 
coals were frequently split up by meandering, and very often the beds were washed 
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out by the rivers .  The intervening sediments (the country rock) do not, in effect, 

really .sepa.rate the different coal beds. Over sufficiently large areas the coals 
become reunited via "splits" ,  thus j o ining up to form a thick series of  strata between 
two major marine transgressions.  This interesting theory is  in direct opposition to 

the prevailing ideas regarding rhythm in coal basin sediments. The rhythm is , in 
fact, a mere show, independent of  any kind of rhythmic process in the earth's 

crust. The present writer unhesitatingly agrees with the above authors in their 

interpretations of the Dutch coal field, and considers it quite probable that this 
kind of  sedimentation took place in  most coal fields corrtaining thick non-marine 
sediments. In regions where the sea inv:vded a basin repeatedly, however, we cannot 
ignore intermittent changes of  level. In the lowest Lias of  Sweden, moreover, there 
is another imp ortant factor to be  taken into account, viz. the up-warp ing of the 
Archaean borders and their denudation. 

The Rhaetic-Liassic sediments of  N.W. Scania were deposited in a region of 

intermittent crustal movement, resulting in a eyelic succession of s trata about 
250 metres thick. The coal basin was surrounded by Archaean rocks in the north­
east and probably also in the south-west. Each upheaval of the Archaean borders 
initiated a new phase of rapid sedimentation, finally resulting in s ilting up of  

the basin .  Then owing to subs idence the sea inundated the more lowlying parts 
and remained there until fresh upheaval of the margin reintroduced a new cycle, 

with continental deposits at the base. - The marine waters were assuredly very 

shailow and the salinity low, as indicated respectively by the thin sedimenbuy 
eyeles (mostly about 20 metres) and the scanty thin-shelled lamellibranch faunas . 



G. Stratigraphy 

A. The Rhaetic 

The Rhaetic beds rest up on the arid Kågeröd formation and begin with the 

non-stratified Vallåkra beds, followed by the coal-bearing formation. 
The term "V a l l å k r a" was established by the present writer in  1935 to 

embrace the beds between the red Kågeröd clay and the weil stratified, coal-bearing 

Rha.etic ; ERDMANX had already pointed out some characteristic features of the clays 
in his boring records,  the beds being lis ted as transitional between the Kågeröd 
and the Rhaeto-Lias, though more related to the latter. It was in 1915  that 
ERDMAl\N referred the oolitic clay ironstone (= spherosiderite) at Höganäs to the 
Rhaeto-Lias .  The same rock at Vallåkra has been classified as Rhaeto-Lias 

(TROEDSSON 1913  and 1943 b)  and Kågeröd (HADDING 1933). 

It has been Q.ifficult to obtain accurate information concerning the Vallåkra 
beds, because they have been rarely penetrated in bore-holes .  This is due to the 

fact that the borings are always arrested, as soon as the Lower Coal Bed has been 
located. In cases of  only one coal bed,  the boring is apt to strike the Vallåkra.  

This may be  recognized on account o f  its green sandstorres and its brownish-grey 
el a y, w hi ch falls eas ily in to angular p ieces - so-ca.lled  "dice-clay" . Bu t t hen the 

boring will be  stopperl as soon as the Kågeröd i.s recognized by means of i ts 
red s tained bore-water. In such a. case a complete seetian of the Vallåkra will 
have been achieved. 

The Vallåkr·a member forms a thin sheet of badly washed sediments (Fig. 26), 

which hardly exceed 30 m. in thickness .  It shows white, grey, green, black or 
s lightly brown colours but never red  orres, except in clays at the very base, where 
red spots occur sometimes, probably derived from the underlying Kågeröd clay. 

H is preserved in places where it is covered by the upper Rhaetic or has been so 
until recent times. 

In the Archaean region, to the e a s  t of the Varisean fault, the Rhaetic with the 
Vallåkra occurs only in places. Here, too, red-coloured olastics occur below the 
Vallåkra. They are about as thick as the latter, sometimes thinner or even absent, 
and consist of clays, sandstones, arkoses and conglomerates,  and grade down­
warris into weathered Archaean rock. Petrographically they coincide with the 

Kågeröd and are generally considered to be the residual out-thinning of the latter. 
In the Vallåkra coarse clastics dominate the column, especially downwards , a bed 
of  sandy clay usually forming the top ,  as for instance , at Hörby. At Klippan and 
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Fig. 26. Non-stratified Vallåkra in contact with stratified Rhaetic beds ab ove. Skromberg-a, 

co re-driHing 272. Paleont. Inst., Lund. Size· X 2/a. 

Färingtofta green arkoses predominate, while Farhult, dose to the fault line, has 
very coars·e arkoses and (at the top) sandstone but hardly any clay. At Oregården 

the lower p art consist s  of green sandstones,  sup erirop osed by clay. At Vilhelms­
felt coarse clastics below the coal -beäring Rhaetic amount to less than 10 metres; 
at the base the colours are red as in the Kågeröd, while the upper part is made 
up of  greenish, grey, and brownish sandstones and brownish-grey clay with 
spheros iderite .  

To the w e s t  (or S.W.) of  the Varisean fault line the Kågeröd rests upon 
S ilurian or Ordovician (Stabbarp) s hale and a.ttains thicknesses from a few tenths 
up to at least 300 m. The main part consists of arkoses,  sandstones and conglome­
rates, while red clays generally form the topmost  beds which amount to about 30 m. 

- sometimes les .s -- in the whole region. The Vallåkra resting upon these clays is 
s trikingly fine-grained, with green Sandstones in the lower parts and sphero­
s iderite-bearing beds in the upper. Yet, the sediments change rapidly from place 
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to place, especially the beds of sandstone and spherosiderite .  The Sandstones tend 

to disapp ear westwards .  Thus at Vallåkra and Höganäs they form rapidly out­
thinning lenses in the clay, while in the vicinity of  the big fault  the arenaceous 
rock predomin ates. At Skromberga the Vallåkra member is thin, with sandstone at 
the base, clay upwards. The clays dominate at  Ramlösa (Köpinge) , Mörarp (bore­
hole 221) , Fleninge (265 and 266) , Bjuv (Nos. III and 218) , and W. of Billesholm 
(Fig . 27) , the Sandstones at Hesslunda (bore-holes 290-292) and in the region E. 

of the l ine Bjuv-Billesholm, where even coarse Sandstones are met with, as for 
instance, at  Selleberga (bore-holes 215 ,  216) . In the diamond drilling at Påarp 
(P. 61) the lower p art is argillaceous , while the upper is said to be a ferruginous 
sandstone (spherosiderite?), with a marl bed at the top (marine'?) . The arenaceous 
beds are always badly washed with angular and corroded quartz grains (TROEDSSON 

1913, Fig. 2) . 

As pointed out by BOLAU (1949) three divisions are recognizable in the north­
westernmost outcrop of the Vallåkra at Margreteberg, all consisting of clay, 
though with Sandstones in the lower beds .  The Vallåkra clays are especially rich 
in montmorillonite (TRomssoN 1948 , NmuN 1949) and are used for clinkers (Skrom­
herga) , and ceramics (V allåkra and Höganäs) . 

The Vallåkra clastics are of local origin, be ing derived from the underlying 

rocks. Accordingly, they are rich in arkoses within the Archaean region, and 

prevailingly argillaceous in the sedimentary belt, W. of the Va,ri,scan fault, where 
they are made up to a large extent of redeposited material . In the latter region 
they differ from the underlying Kågeröd through the absence of  true arkoses . 

The Vallåkra beds al so are devoid of red colours .  On the other hand they contain 

remnants of  plants,  and the iron occurs as ferrous carbonate. In other words,  they 
have been dep osited in  a reducing environment. The ferruginous beds are con­
sequently green, grey, or white, but, when mixed with organic matter, all sediments 

assume dark brown or black colours .  Occasionally even thin coai beds occur, as 
for instance,  at Stahbarp (TlWEDSSON 1947, p. 277) and Rögle (BOHLAU 1949) . In 
all these respects th e Vallåkra coincides with the overlying Rhaeto-Liassic ,  hut 
differs from i t  in be ing non-stratified and badly washed. Sediments of the same 
typ e, however, are m e t  with in basal beds at d ifferent  horizons of the Lias ( cf. 
bel o w) . Of special interest  is the spherosiderite. 

The s p h e r o s i de r i t e oocurs in clays and consists of sh o t o f  radiately 

crystallized sider1te  1 or 2 mm. in diameter. They were found at Vallåkra in 1912 
during a geological excursion conducted by the late Professor J. C .  Moberg and 
were desCl·ibed and figm·ed for the first time in 19 13 (TROEDSSON); bu t rock sp e­

cimens, preserved in the Museum of the Geological Survey o f  Sweden, were collected 

Fig. 27. Skctch-map showing the main facies types of the Vallåkra. The arenaceous facies 

(coarse  and fine stipple), as a rule, is marginal. The sandy area at Hesslunda (in the 

lower-middle part o f  the map) is  o wing to a pre-Rhaetic upheavel and denudation of the 

Kåge röd beds in this region (TROEDSSON' 19•4'"2, p. 316). Ruled areas are bedrock older than 

the Rhaetic. 



by P. A. Geijer at Margreteberg in 1907 and by Hj . Lundbohm at Danhult in 1881. 

Later on, a great many localit ies with these spherulites were found, but exclusively 

in the Vallåln·a beds.  In fact, this mineral seems to be so characteris .tic to the 
Vallåkra that, to the author's knowledge, it is not Jacking in any complete section 

or boring examirred through the Vallåkra. E.xcept at the abov·e localities i t  has 
been met with in drill ing cores at Fleninge (Nos .  265 and 266) , Farhult, Oregården, 

Vilhelmsfält, Hesslunda, Skromberga, Stabbarp , and Hörby. Hitherto it  has never 
been found in other p arts of  the Rhaetic or the Lias of Sweden, nor in the Kågeröd.  

Chemically the spherosiderite is  a rather pure ferrous carbonate .  A thin section 

(TROEDSSON 1 913, Fig. 3) shows scattered, diffuse p articles,  probably clay minerals ,  
and rare quartz grains (Fig.  28) in a radiatingly-cry.stallized siderite. The latter 
consists of a central nucleus, surrounded by a thick concentric crust, but separated 

from it by a dark film. The crust  is often covered with a coat of feiTic hydroxide, 
due to oxidation, which is visible also in  the open sections of  the quarries ,  where 
the spherulit ic beds are easily recognized on account of  their rusty surface. 

The spherosiderite is restricted to the fine-grairred clastics and is syngenetic .  
Its relative purity can with certainty be  attributed to precip ita.tion of  ferrous 
earborrate within the bottom ooze ,  where the small p articles were disp ersed and only 
occasionally, therefore ,  included in the concretions .  

EINAR NAUMANN ( 1922) has emphasized the great importance of humus for the 

transport of  ferrous and ferric ions in solution. Thus , precipitation takes only 
p.lace within the l imits Fe203 : 0.2 humus and Fe203 : 3 humus.  If the humus totals 
les.s than one-fifth of the iron oxide,  there is no precipitation. And if the amount of 
humus is  too high, precip itation takes place at dilution. This explains much of 

the mode of occurrence of  the iron conCI·etions in the Höganäs Series .  They are not 
evi·dent in the coal beds but o ccur frequently in sandstorres and clay.s of this 
formation.  This applies not only to the ·Spherosiderite of the Vallåkra but al so to 

the frequent nodules and beds of s iderite in the whole series - which has always 
a certa.in content of organic matter derived from plants. On the other hand, the 
Kågeröd beds,  which are entirely devoid of organic ma.tter, are poor in iron -

in .sp ite of the prevailing red and green colours. 
To sum up,  the Vallåkra with its siderite beds and plant remains was formed 

during conditions essentially different from those controlling· the Kågeröd beds,  

where siderite and plants are quite absent and ferric oxides relatively scarce.  

The c o a l - b e a r i n g  or the Mine formation is well accessible in the coliim-y 

districts,  as far as concerns the coal beds,  but in  the same region the main part 
of  the c01·e-drillings have been executed and have given much detailed information 
about the vertical and harizontal distribution ·Of the strata. We are here dealing 

with the coal beds , the intercalated beds of s andstorre and clay, and the fire clays .  
T h e c o a l b e d s .  In a small area, on ly a fe w squa.re kilometres in size,  between 

Bjuv and Söderåsen, both coai b eds are spl it  up into two or three thin ones 

separa.ted by sand or clay, all together reaching a thickness of 4 or 5 metres .  
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Phot o  R. Norin . 
Fig. 28. Spherulitic siderite from the Vallåkra beds at Stabba.rp . Core-drilling No.  2S2. 

Size X 45. 

The extension of these splits is practically the same in both coal beds .  Toward:s 
Söderåsen the Lower Coal Bed (Fig. 29) is  split up by sands·tone (I) which thin,s out 

in the opposite direction, then being replaced by clay (II) . In the peripheral belt 

(III) the coal bed has its normal thickness. Fig. 30 shows the cmresponding con­
ditians in the  Upper Coal Bed. Within a central half-circle facing Söderåsen the 
intercalated beds consist of sandstone, which is replaced by clay south-westwards.  
The l atter begins as thin layers in contact with the coal s.eams and increa·ses in 

thickness at the cost of the sandstone, until it finally darninates the space between 
the coals .  In the peripheral p art of the fan-shap ed split the coal is usually 
characterized as a unitm·y one but contains further thin layer,s of bituminous shale 
and fire-clay. 

The c o u n t r y r o c k intercalated between the ma in c o al beds al,s o varies in 

thickness,  though in  a different way (Fig. 31) . In a part of  the coalfield at Ormas­

torp the intervening rock is less  than one metre thick but increa.s.es . south-west­
wards to 10  m. at  Hyilinge, 4 km . distant, from where it decrea:ses again in the 
same direction. But still farther to the west and north-wes,t , at Helsingborg and 
Höganäs, the intervening beds are 25 or 30 m. thick. The areas of greates t  thickness 

form .shallow troughs or synclines which, apparently, were importan t  for the 

accumulation of the sediments.  
In adits and care-drillings arkosic  sandstones ( similar to thos·e in the Boserup) 
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Fig. 29·. D e velopment of the  Lower  Coal Bed in the ·eastern coalfields.  I and II, regio ns where 
the coal  bed is sp lit up into two coal  seams s eparate d  by sand, resp . clay. III, region of  

undivided coal bed.  Ruled areas,  bedrock olde r  than the Rhaetic. 

have been recorded as an ordinary sediment, intercalated . between the main coal 

beds and forming a s trip along Söderåsen, with a north-westward continuation 
towards Kullen.  Even below the Lower Coal Bed there are coar.se Sandstones in the 

same belt but,  as a rule, no m·koses .  South-westwards the coarse  clastics change 
first into fine sand and then become more and more rich in clay (Fig. 32) . 
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Fig. 30. The development of the  Upp e r  Coal B e d  in the eastern coalfields.  I�II, region s  
where the coal bed is divide d  i n t o  two coal  s e ams,  sep arated by interealatian of s a n d ,  r e s p .  
clay. III. T h e  upp er  coal s eam replaced by elay. Within the· dark shaded fie1ds. the c l a y  of 

the coal  bed has been worked a s  fire-clay. 

F i r e  c l a y s  and clinker clays occur at different horizon s :  1) just above the 
Upper  Coal Bed at Skromberga, Billesholm and Hyllinge, 2) within the same coal 
bed at Bjuv, Billesholm, and Gunnars torp , and 3) immediately below i t at Boserup ; 

4) above the Lower Coai Bed at Mörarp and in a small district at Billesholm, and 

7 
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o 2 3 km 

Fig. 31. Sketch-map of the eastern c olliery districts  showing the varying thickness (in metres)  
o f  the sediments betwe·en the Upp e r  and Lower Coal  Beds. 
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Fig. 32. Sketch-map of the e astern c olliery districts, showing marginal sedimentation of the 
Rhaetic .  I ,  C o arse sand near S öderåsen (Orma.sto-rp , Gunnarstorp ,  and Billesholm). II,  Pre­
dominating fine sand and clay (Bjuv ) .  III,  Predominating clays.  Oblique, short dashes, 

Archae a n .  
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5) below i t  in all coalfields ,  except at Ormastorp . The last-narned wide-sprea d 
clay belongs partly to the Vallåkra beds, the firs t-named to the Boserup . The 
maj ority of these clays occur in two minor synclines of the HöganäJs trough, viz . 
that from Skromberga to Boserup and that beneath Billesholm, Bjuv, and Hyllinge, 
both of  which are also rich in coal. A third syncline of  this minor class is s trictly 

marg·inal close to Söderås en. It includes the collieries at Gunnarstorp and Ormas­

torp, which have good coals ,  embedded in coarse sandstones, but no clays to 
exploit . 

The R h a e t i c  f l o r a  was described mainly by A. G. NATHORST in a well-known 

series o f  pap ers, though he attributed a great part of the Liassic flora to the 
Rhaetic .  

The Vallåkra beds contain only undeterminable plant remains, the main part 

of  the flora being collected in clays connected with the coal beds. On this account 
the coal seams have played an important röle in correlation, esp ecially in the 
Rhaetic and the lowest Lias . Thus NATHORST recognized the following p lant-hearing 

zones which were related to  the coal beds and original! y referred to the Rhaetic : 

Påls jö  

Stabbarp 

LIAS 

RHAETIC 

The 
c o al 
mine s 

The Tinkarp Coal Bed, underlain by 

zone N o .  8 with Nilssonia polymorpha and Dictyophyllum Nilsson i; 

J oh n Ericsson Coal Bed and 
Jean Mol in Coal Bed, underlain by 

zone No . 5 with Thawnatopteris Schenki; 

zone No. 4 with Equisetites gracilis, immediately underlain by 

l( the Upper Coal Bed (A) ; this is underlain by 
zone No . 3 with Lepidopteris Ottonis; 

< the Lower Coal Bed (B) , containing l zone  No. 2 with Camptopteris spiralis, and underlain by clay with 
zone No . 1 with Dictyophyllurn exile. 

At Stabbarp the Upper Coal Bed is represented by the "Nya undre gruvan" 

("New lower mine") Coal Bed. It is underlain by clays , such as , clay No. 10, 

which contains a flora with Lepidopteris Ottonis, Dictyophyllum exile &c. , and 
was correlated by N ATHORST with the zone of Camptopteris spiralis, though the 
latter species does not occur there. Nathorst  was already aware of  the poor  
evidences for the  zone of Diet. exile, and, as  far as  Stabbarp is concerned, 
JoiiANSSON ( 1922) recognized only one zone below the Upper Goal Bed . In fact, 

it is questionable whether more than one zone is  to be distinguished anywhere 
in this p ar t  of the succession of N.W. Scania.  This i s  the Lepidopteris zone of 
liARRis (193 1 ) ,  that c ontains the true Rhaetic f lora and "correspo.nds to part or the 

whol e of the marine Rhaetic" .  
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Rhaetic i n v e r t e b r a t e f o s s i l s have been m e t  with at  different harizons and 

l oealities in N.W. Scania . 

At ö s t r a b y , near the western margin of the Engelholm trough, a dwarf fauna 

was collected from a piece of  typ ical grey Vallåkra clay received from a drilling .  
The fauna contai ns s everal species characteristic to the  Avieula eont01·ta zone, 
though the leading foss il has not been identified .  The following species are described 

in the paleontological part : 
Nuettlana cf .  oppeli RoLLE. 

Prataeardia rhaetiea MERAN. 
Prataeardia sp .  
Pleuromya sueviea RoLL E ? 

Gervi1lia pmeeursor QuENST. 
Pecten sp .  
Modiola minuta GoLDF. 

Lamellibranch incertae sedis . 
Chemnitzia s p .  

Thi'S c lay also contains foraminifers .  

At S k r o m b e r g a, a fos·s iliferous bed has been found at ab out the same horizon. 
The section is as foNows : 

10 .  (At the to p) Boserup beds (Lias) with the zon e of Equiseti{es 

gracilis. 

9. Upper Coal Bed (A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

8. Dark clay, partly slicken-sided . . . . . . . . . . . . . . . . . . . . . . . . .  . 

7. Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

0 .18  m.  

2 .50 m. 
0 .60 m.  

6 .  Dark clay, partly slicken-sided . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 00-2.50 m. 
5 .  Lower Coal Bed (B) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .70-0.80 m .  
4 .  Light clinkers clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 80-1 .00 m. 
3 .  Boundary bed with foss iliferous sandstorre nodules . . . . . . .  . 

2. Dark clinkers clay, arenaceous, laminated . . . . . . . . . . . . . . .  . 

l. " " " pure, darker downwards, finally black. 

0 .01  m. 
0.60 m. 

The bounuary bed (3) has yielded fish scales , o s tracods,  shell fragments, 

reminiscent of  Estheria, though without the charac.teristic .s culpture of  that genu s ;  

further Modiola minuta and Pleuromya sueviea (? ) . 

H y l l i n g e C o al mine. In a grey sandston e bed below the Lower Coal Bed a 
!arge lamellibranch, Ceratomya stensioei, has been found. While in the layers 
above this same coal bed, and together with a ganoid fish, Hyllingea svanbergi 

ALDINGER, a .small lamellibranch - Eotrapezium hyllingense - was found. 

B j u v, another coalfield of the Höganäs basin, has afforded s.everal vertebrates ,  

viz .  ganoids and stegocephalians,  from the layers above  the Lower Coal Bed .  In a 

sandstorre lens within the same coal bed Cereomya earlsoni and Liastrea hisingeri 

have been collected.  
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B o s a r p ,  or  B o s e r u p ,  an old c o al mine, now el osed down, has yielded som e 

of the oldest  known fossils from the Seanian coal district, e. g. an undeterminable 
lamellibranch (NrLssoN 1824) and a bony fish, Semionatus nilssoni AcAssrz . 1 (As 

to other vertebrate fossils in the Rhaetic beds, see page 135. )  
Finally in a black shale just  above the Upper Coal Bed of  the drilling cores at 

S v a n e b ä c k  and K l a p p e  there have been found crushed and squeezed lamel­

l ibranchs, hesitatingly referred to Modiola sp . and Pinna sp . Very likely they belong 
to the Rhaetic part of the succession.  

To sum up,  the Rhaet ic  contains one plant-hea ring zone , viz .  that of  Lepidopteris 

Ottonis. - Invertebrate fossils occur at three horizons ,  each corresponding to the 
top beds of  the three sedimentary eyeles of the Rhaetic .  

B .  The Helsingborg Stage 

The Boserup Beds 

During the years 1933-35, when the author first had the opp ortunity of foHowing 

the care-drillings of the Höganäs region, he was struck by the regular occurrence 
of  a characteristic series of arkoses  and kaol in clays always at the same horizon, 
viz . immediately above the Upper Coal Bed, and of a rather eonstant thickness 
- about 10-1 5 metres. They were soon recognized as the v ery bwse of the Lias , 
and in the earliest pap ers they were simply called the Lias base or Basal Lias .  
But in order to avoid a name, too suggestive of  the age, before the latter was 

definitely settled, the term Boserup has been in use 'S ince 1940. At Boserup or 
Bosarp , close to Billesholm, coal was dug up from open p its during the 18th 

century, and here the beds are still easily access ible - at !east by digging. It was 
this place that supplied the data for Baron S .  G. HEmtELIN's small p aper, written 

in 1773, entitled "Om Boserups stenkolsgrufva och öfriga stenkol,sförsök uti Skåne" 

(Notes on the Boserup coal  mine and other coal prosp ectings in Scania) and 
printed in the Proceedings of the Swedish Academy of  Science (K. V. A. Hand! . 
1773) : "Light grey sandstone, 3 or 4 fathorns in thicknes,s , at the top rather coarse­
grained and loose : but the farther i t  goes down, the f iner and more Consolidated 
it becomes.  It  consists of a conglomeration o f  quartz grains of varying sizes with 

clay-material, some of  which are semitransparent, and as !arge as hemp seed or 

1 The only s p e cimen was figured by SvEK NILssoN (1823) as a "F i.sh bel-onging to t h e  
Acanthop te·rygii".  Acco rding t o  LuKVGHEl\ i t  was s e n t  to L.  AGASSIZ "for  examining, new· 
figures,  and a full  d e s c ription".  Thesc were executcd in 1843 (AGASSIZ, Re·cherchcs sur  les 
p oissons  foss i le .  3. Neuchatel ) .  But LUKDGHEt-." adds : " Since this S·p e cimen seems to have got  
lo st,  I have figur e d  the small piece of  the or ig·inal s lab whi ch i s  s till preserved" (LUKDGHEK, 
1878, P. 32). 

However, AGASSIZ brought the ho lotype with him to Harvard University,  where i t  i s  p re s e rved 
in the Museum ·of Comp arative Zo ology. It w a s  r·e described and refigured by EAsTMAK in  19();) 
( Se·e W. E. Scr-mvrLL, Fossi l  typ es  of fishe s ,  amphibi ans, repti les  and b irds in t h e  Museum of 
CDmp arative Zoolog-y. Bull. Mus.  Comp.  Zoo! .  74: 4 Cambridge, Mas·s . 1932). 
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smaller ." - - - "\Vithin this sandstorre bed are five special ashen or reddish­
brown, hard, argillac eous strata, separated by sandstorre 4 to 6 inches thick. They 
contain more than 20 per cent of  iron and cons�st of  consolidated clay-ironstone 
which comes off in flakes in the same 'vay as the bedded ores,  which are used for 
productian of iron at several places in England" (translated from the Swedish) . 

A hundred years later EuDMANN recorded the same rock from Boserup (1872,  

p .  44,  and 1915,  p .  263 ff . ,  p .  43 1 ,  f ig .  286) , Bjuv (1915) ,  Mörarp ( 19 15) , and 

Billesholm (1872) . 
Curiously enough, the writer's first confrontation with these beds occurred just 

in the Boserup concession during the years 1933-3-4, when seven core-boring·s 

were made in that region, the costs of which were defrayed by the State . 
The beds ahove the Upper Coal Bed at  Boserup are described by ERDMAKN as 

"a sandstorre that is dark grey and samewhat coarse-grained just  above the coal ,  
but light grey, well stratified, and very Ioose  in the upper parts .  A great many 

nodnies of  clay-i ron occur here ." According to HERMELIN the thickness is 18-24 
feet or 5 .4- 7.2 metres in an incomplete seetian at Shaft "Adolf Fredrik" (Boserup) : 

[Quaternary : ]  clay and sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .6 m. 
[Liassic : ]  Boserup beds (the lower p art  only) . . . . . . . . . . . . . . . . . . 5 .4 -7 . 2 m. 

[Rhaetic : ]  The worked coal bed (The Upper one) . . . . . . . . . . . . . . 0 . 15-0.3 m. 

" Sandstorre and clay shale . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .7  -5.5 m. 

" The Lower Coal Bed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .3  -0.75 m. 
" Shale elay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . about 12 m.  

In his  descrip t ion of  the s haft at Mörarp ErrmrANN (1915 ,  P.  436) Bays : "The 

white kaolinized sandstorre between the depths of 34 and 47 m. is entirely s imilar 
to the sandston e above the Upper Coal Bed in s haft N o .  1 at Bjuv. During the 
s inking of  the shaft the percolating water became milk-coloured from the washed­
out kaolin particles ."  

To these descrip tions may be added that the coarse Bosm·up sediments are 
rich in half-weathered feldspar .  The grains are augular and mixed with powder 
and pieces of  kaolin, the stratification is  irregular, sometimes cross-bedded, at 
others invisible .  Yet sand and clay alternate, though very irregularly. The clays 

are s ticky. They feel like talc  and have often been r eferred to in the bore-hole 
records as talc-like or larditic. The pure orres consist mainly of kaolin, are white, 
and somotimes used for fire-clay. But the maj ority of thes,e clays are grey, impure, 
and blended with grains of  quartz and feldspar.  Very often they are slicken-sided 

- probably due to the campaction of  the coal beneath. The arenaceous varities 
show all transitions to sandstone, the boundary being often difficult to decide.  
Tho bore-water generally becomes milky. All sorts of  sediments , except the coarsest  

sandstones, may be cemented by siderite .  
The Boserup beds  are non-marine and have a wide distribution .  They occur 

within all the Rhaetic-Liassic  region ,  or  from Hörby and Stabbarp in the south 
to Vilhelmsfält and Höganäs in the north. They are underlain by the Upper Coal 
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Fig. 33-34. 
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Bed or an equivalent carbonaceous clay ; in the Höör district it may sometimes 

be the Archaean. The "Mill-stone" at Höör (BnoNGNIART's arkose) is a coarse variety 
of  the Boserup sandstone (TnoEDSSON 1940) . The coarsest arko·s ic  variet ies of the 
Höganäs trough, which are very similar to the Mill-stone, are met with at the 
collieries close to  Söderåsen, especially at Ormastorp , Gunnarstorp and Vram ; 
but here already the initi al sediment cons ists of plant-hearing white .and l ight grey, 
sticky clays, the coal miner's roof-clay of the Upper Coal Bed. These light clays 
have been exploited as fire-clay at several places (for instance at Hyllinge, Billes­

holm, and Skromberga) and represent the earliest Liass,ic s ediment, consis ting of  
kaolin c lay deposited directly upon the plant bed,  that developed into coal .  The 
contact between the black coal and the white clay is largely straight and sharp 

but markedly uneven in detail (Figs .  33 and 34) . The lowest part of  the clay is 
crowded with plant  remains ,  often well preserved. They belong to the zone of 
Equisetites gracilis, and are especially rkh in leaves of  Chladophlebis, which some­

t imes form beautiful ceil ing decorations in the coal mines , as at Ormastorp, for 

instance .  
The top layer of  the Boserup beds , too,  is a clay.  At a distance o f  a few 

kilornetres to the west of  the hill Söder�sen clay layers also app ear within the sand­
stone p art of  the column. The clay content thus increases rap idly up to one-fourth 

or a half of the whole  member, the sandstones contemp oraneously decreasing in 
thickness and coarseness .  This transition is seen on the accompanying outline of 
the thickness o f  the Boserup beds (Fig.  35) . On the whole it  runs parallell to the 
horst, but bends westwards at its north end. I t  is clos e  to the horst that the coarse­
ness is most p ronounced. As the clays begin to predominate, they generally become 
darker, often greenish, and slicken-sided. 

Except for the plant remains the Boserup beds seem to be entirely barren. 

The upper limit for the Boserup beds is often .strongly marked in the cores , 

because the overlying beds are well .s tratified ,  sometimes laminated, in contra­
diction to the cross-bedding and coarse,  irregular lamination of the Bo.serup . In 
addition, there is  a clear difference a:s to  colour and mineral composition. However, 
most o f  the horings are known only through records founded on cuttings from 
cable-tool drill ings.  In these the boundary is less distinct and somet.imes rather 

difficult to f ix.  
In about 40 core-borings in the region between Farhul t, Mörarp , Skrombe rga 

and Söd·eråsen the average thickness is about  14 metres . In a n arrow strip about 
2 km. wide along Söderåsen it is more than 15  metres, even the maximum, 19.85 m. 

in borehole 235, being too small ,  because the Boserup beds are directly covered 
by the Quaternary. From this strip the thickness decreases regularly d<:>wn to 

Figs.  33-34. The Rha etic-Liassic  boundary in two drilling-cores .  Rhaetic p art, bituminous 
clay o r  coal (black) ; Lia.ssi c  p a rt ,  white  B o s e rup clay. Fig. 33, A·s sartorp C o·re-drilling No.  :wo. 
Fig. 34, Oregården 271. The distance between the two b o rings is  16.5 km. Paleont.  Inst. ,  Lund. 

Nat.  size.  
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Fig. 35. Sketch-map,  showing the thickness in metres of the B o s e rup beds  west of S öderåsen. 
The Iine. A-A divides  the region into an eastern p art in which the B o s erup is mainly made 
up of  sandst ones,  and a western where the clays p redominate .  Rulcd, bedrock older than t h e  

Rhactic.  
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Fig. 36.  Sket ch-map , showing the distribution of the recurrent B o s e rup facies of the cast e rn  
col l iery. Ruled,  bedrock o l d e r  than t h e  Rhaetic .  

10 m. at the line Skromberga-Mörarp . Farther to the west the ,sedimentation 
seems to  have been sub-aquatic, which has made the upper boundary less dist.inct , 

though the characteristic features, of the sediment are s till ea;sily recognizable, for 
instance at Höganäs and in the borings at Svanebäck and Klappe .  In the north­
western elongation of Söderåsen, now hidden beneath the s,ediments the thickness 
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and coarseness of the Boserup beds are noteworthy, being 13.58 m. at Farhult ,  
15 .68 m.  a t  Oregården, and 13.98 m. at Vilhelmsfelt .  See Text-Fig. 35 .  

This normal ser ies  o f  Boserup beds i s  sometimes followed by a much thinner, 
recurring s eries ,  only about 4 or 5 metres in thickness ,  viz . in the vicinity of 
Söderåsen (Text-Fig. 36) . 

At Stabbarp the zone of Thawnatopteris Schenki is represented by clays at the 
top of the Boserup beds. It is equivalent to the zone of  Dictyophyllum acutilobnm 

(the Hels ingborg flora) , described by NATHORST from some unknown localities at  
Helsingborg and Höganäs , and found by the writer at Vallåkl·a about 17  m. above 
the Rhaeto-Liassic boundary, or at the very top of  the Boserup beds (TROEDSSON 
1913 ,  1 943) . 

Summary. The Boserup beds are introduced by a white bed of kaolin clay, w ith 

plants belonging to the zone of Equisetites gracilis. The major  part consists of 
cross-bedded arkoses and light clays , the coarseness and thickness decreasing with 

the distance southwest-wards from Söderåsen. The topmost beds contain the 
T haumatopteris flora. 

M o d e o f f o r m a t i o n .  The Boserup beds have been washed out from an 

Archaean surface with deep decay (probably also from the Kågeröd arkoses) . The 

light plant-hearing clays , as  well as the coarse,  impure sandstones,  have been 
transported only for a short dis tance, the last-narned not in running water but 
probably as mud-flows, in the same way as the Kågeröd arkoses. The horst Söder­

åsen p robably played an important röle in delivering the detritus, certainly not in 
its present s tate of  horst, but as the eleva.ted border of the Archaean region. Such 
an elevation at  the transition between the Rhaetic and Liassic times is suggested 

also by the coal beds , as referred to below. In the middle of  the coalfield at Bjuv 
and Billesholm the dep osition of the cnuntry rock between the two coal beds 

amounted to a thickness  equal to the campaction of  the Lowe,r Coal Bed.  At the 
present eastern margin, however, where the thickness of  the coal is about the same 
as in the centre of the basin, the country rock between the coals amounts to 

practically nothing (Fig. 3 1) .  An elevation o f  the marginal regions is therefore 
indicated at about the same amount as the campaction o f  the Lower Coal Bed. 
This ris ing t,ook place contemporaneously with the compaction.  

It is remarkable that the white kaolin clay forms the very base of  the formation 

just in the region most adjacent to Söderåsen. This seems to be a natural 
phenomenon, when a deeply decayed Archaean rises and starts to deliver ,sediments .  
Cf .  TwENHOFEL, Treatise on sedimentation 1 926, p .  95-96 : 

"Larger quautit ies of material under average conditions are likely to be  
transported from a region of considerable than from one of  little elevation, and 

the transportation from the  region of  high elevation i s  likely to be the greater to  
the  extent that the  uplifted areas pr ior  to uplift were land surfaces with deep 
decay giving a large volume o f  material available for transport. Such a condition 

means large transp01·tation and possibly great thickness of deposit which is more 
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apt to be fine than coarse .  At any rate, the finer materials would dominate in 

those first transported, and after these were removed coarse sediments might 
follow. Thus the assumed sequence is reversed." 

The Fleninge Beds 

In the drilling-care N o. 266 Fleninge a series of coarse sandstones - the 

Fleninge beds - were met with at a depth o f  67.07-74.44 m. ,  or nearly 80 m. 

above the Rhaetic-Liassic boundary, in a 28 m. thick sandstone. This seems to  
have a wide distribution in the  region between the north-end of  Söderåsen and the 
borings at Hjelmshult and :Mj öhult. 

The Fleninge beds hear a striking resemblance to the Bosm·up beds at the base  

of  the  Lias,. A careful measurement of  the Fleninge beds in the core  showed 22 
layers ,  varying in thickness f rom 0 .03 to 2 .65  m.  As  to their grain-.sizes they were 

group ed as foUows : 

1 )  Coarse  sand, 12  layers, thickness 0 .03-1 . 19 m. ,  total 3 .60 m. 

2) Fine sandston e, mostly laminated with clay, 

8 J ayers, 0 .03-2.65 m. " 3 .61  m . • o • • • • • •  o o • •  o • •  o 

3) Laminated clay, 2 layers,  0.08 m. " 0 . 16  m . • • • • o .  o • • •  

Total 7 .37 m. 

The layers of  coarse sand, though hardly amounting to 50 % of the total 

thickness of the Fleninge beds,  represent a s trange element in the monotonous 
succession and are striking enough to characterize the whole stratum. They give 

a strong impression of  a basal sediment, suggesting the v}cinity of  an Archaean 
denudation region. 

The Fleninge beds seem to be better washed than the Boserup . As the latter 

they contain cl ay ironstone.  The coarse sandstones are quite unconsolidated, when 
not cemented by siderite. The grain-dimension varies rapid·ly in adjacent layers 

from 1/4 to 2 mm., some single  grains amounting to 5 mm. in diameter.  Quartz 
predominates,  but white and red feldspars, always strongly weathered, are com­
mon, the •Sandstone being thus kaolin-dotted. Furthermore there are coal fragments 

of the same size as these minerals or even larger. The mineral grains are always 
angular, neved rounded. The matrix is scanty and does not  fill the pores between 
the grains, the rock thus being porous and loose and certainly able  to supply 
p lenty of  water. 

It is the fine-grained arenaceous layers that predominate, however, and they 
are laminated with clay and cla.y ironstone. In verti·cal sections the clay Iaminae 
are densely crowded,  fine, and sharply limited in a regular and straight bedding. 

At a first glance the division of coarse sandstones in the exposed core at the 
drilling-place made a strange and extraordinary impression, ·s.ince no such beds 

were ever known above the Liassic base . Similar beds,  however, have since been 
met with at about the same height above the Rhaetic-Liassic boundary at Helsing-
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borg (TROEDSSON 1947 b ,  pp .  396, 408, and 425) and in the boring-core from Klappe .  
The la t ter  contains a series of clays - non-stratified, arenaceous and impure, quite 
similar t·o those of the Boserup beds - and coarse sandstones ,  between 129.07 
and 131 .91  m. The sandstones at  the top of  the series are fossiliferous and consist 
mainly of quartz-grains averaging 0.25 mm. in diameter ; but larger grains of 
quartz O·r weathered, red or white feldspar, 1 or 2 mm. in diameter; o ccur inter­
spersed or in groups .  The fossils (which are not well preserved) belong to Cardinia 

ingelensis, or the same species as in the Upper Grind Sandstone at Ingelsträde and 
Brandstorp . The mentioned Kl appe  beds are s ituated 101  m. , the grind sandstone 
at  Ingelsträde and Brandstorp 117 m. ,  and the coarse beds at Helsingborg about 
85 m. above the Rhaetic-Liassic boundary. The c 01·relation with the Fleninge beds 

is favoured also by the eyelic sedimentation . 
Co.arse beds of s:_mdstone have also beeri cut in the cable-too.J drillings at Hj elms­

hult and at Mj öhult (No .  10) viz .  at the depths 7 1-84 and 1 1 5-150 m. Since, 
however, no samples have been preserved the earrelation with the Fleninge beds 
naturally remains uncertain. 

Much more interesting is the tracing of the Fleninge beds towards the east 
(Fig .  37) . In this direction the denudation has truncated the whole series down to 
the Archaean, which is exposed in the horst  Söderåsen. Accordingly, the Liass ic  
formation thins out rapidly in this  direction, the Fleninge beds· thus being preserved 

only within a small region. Thanks· to the numerous boring records· pr.eserved, it 
has been p o.ssible to trace these beds as far as their outcropping beneath the 
Quater.nary mantle .  In the bore-holes given below, beds of coarse sands•tone have 

been recorded about 60 m.  above the Rhaetic-Liassic boundary ( + signifies in­
complete series : the sandstone is directly covered by Quaterna1·y deposits) . 

In the Broby concession, bore-holes nos .  1 4  (7.58 m. thi·ck) , 15 (9.54 m.) , and 

46 ( 1 .35 + m.) . 
In the S trövelstorp concession, bore-holes nos .  22 (9.72 m.) , 24 (5 .53+ m.) , and 

34 (2 .50+ m.) . 
In the Nygård concession, bore-holes  nos .  34 (4.30 or  16 . 10  m) , 37 (9.30) , and 

39 (25.80 m.) . 

In the Ausås concession, bore-hole no .  6 (6.40 m.) .. 
To thes·e records may be  added such informations as "loose sandstone" , "sand­

s tone mixed with coal" ,  or  "sand.stone" , out of  which about a dozen seem quite 

plainly to be Fleninge beds .  As a rule ,  the thickness d·oes not exceed 10 metres ; in 
most cases it i s  l ess . The maximum 25.80 m. i,s remarkable .  Apart from this an 
increasing thickness towards the hor.s t  may be noted.  

Another interesting detail is the fact that the interval between the Fleninge beds 
and the Rhaetic-Liassic boundary increases towards the west  or north-west from 
50 or 60 m. in their outcropp ing within the Ormastorp and Gunnarstorp coal mines, 

to 80 m.  at Fleninge, and 100 or 1 17 m.  at Klappe and Ingelsträde in the central 
part  of the basin.  

The Fleninge beds consist of  rock debris ,  removed from a deeply weathered 
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Fig. 37. Sketch-map showing the distribution and thickne s s  of the Fleninge beds (grey areas) 
at the no rth end of Söderåsen. The curves, 0-20,  indicate the thickness of  the beds inter­
calated between the top of the Lowcr Helsingb o rg Stage and the Fleninge bed·s . Gray areas : 
light, m e dium and dark indicate resp.  < 10, 10-20, and > 20 m. of thickness o f  the Fleninge 

beds . Within the ruled area the Fleninge beds are removed by denud•ation.  

Archaean region and spread over the adjacent sedimentary plain.  The deposition 
of the most typical,  badly washed, non-fossiliferous, coarse material has taken 
place above the sea level. The Fleninge beds are similar to the Boserup as to 
mineral compos·ition, structure, stratification and general view, and may with 

certainty be said to represent a recurrent Boserup facies , but the distribution 
is of minor extension and also less regular. 

The Fossiliferous Beds 

The remammg sedimentation ·Of the Helsingborg Stage is fine-grairred and 

oonsists of sandstones ,  grey and dark clays , coal seams and calcareous and 
ferruginous beds . Except for the outcropping Lower Stage at Ramlösa and along 

the shore north of Hel>s ingborg, these beds are known mainly from borings, as for 
instance, the drilling cores at Klappe,  Svanebäck (No . 209) and Oregården 
(No . 271) . 

The lower part  of the Hels ingborg Stage contains the Helsingborg and Pålsj ö 
floras - the zone o f  Dictyophyllum acutilobum (= z .  of Thaumatopteris Schenki) 

and that of D. Nilssoni and Nilssonia polymorpha - united by HARRis into the 

Thaumatopteris flora, which should also include the very bas·al plant bed or the 
zone of  Equisetites gracilis. It also embraces the Mytilus, Cardinia, and Pullastra 
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Banks and the zone of "Cyclas" nathorsti or the main part of the invertebrate 
fauna descrihed by B.  LuNDGREN in 1878. 

The upper par t  of  the stage, though thicker than the lower, is much p oorer in 

fossils and contains only one of the fossiliferous horiz.ons of  the schedule given 
by LuNDGREN, or the Ostrea Bank. 

T h e  Thaumatopteris f l o r a  in fact, runs all through the .s ta.ge,  though it is 
mostly preserved in clays .  The main part of this flora was desCI·ibed from the 

lower division (The Helsingborg, Pålsjö ,  and Höör floras) . The upper division is 
rather poor in species,  the most common orres belonging to the genera Dictyo­

phyllwn, Equisetites, Nilssonia and "Gutbiera" . Plant remains of  the Thaumatopteris 

flora have thus been met with in every one of the nine eyeles recognized in the 
Helsingborg Stage (See Table I) . 

T h e  i n v e r t e b r a t e  f a u n a  of the Helsingborg Stage consists. mainly of lamel­
l ibranchs - though badly preserved as a rule .  Of course, the p ast 70 years, s ince 
the issue of LuNDGREN's monograph, have yielded a great many specimens, but these 
have not contributed very much to our knowledge of  the fauna, most of  the species 
having already been described by LuNDGREN. The most important contributions are 

those concerning the vertical and harizontal distribution of the species,  but the 
new collections have also  allowed a more detailed  investigatLon of the generic 
and sp ecific characters , though many questions s till remain unsolved. 

As show.n by the present writer the Mytilus and Cardinia Banks and the zone 

o f  "Cyclas" nathorsti can hardly be  regarded as separate and: independent horizons .  
At the type localities along the shm·e at  Helsingborg the "banks" are in c lose 
contact, and in the case of drilling-cares only one, as  a rule ,  is  developed. This 
Mytilus-Cardinia harizon has been struck in the borings at Svanebäck 209 (Liostrea 

hisingeri at 19:3.6 m.) ; at Rosendal 264 (Cardinia tollini at 36.67-37.87 m.) , and 

at Klappe ,  where Cardinia tollini was met with at 165 m. and Liastrea hisingeri 

10 m. higher up .  Cardinia tollini seeros to be a well defined, index fossil , res tricted 

to Cycle No.  6 - or the Cardinia fallini Cycle -, met with in remote parts of 

the Höör and Höganäs regions (the Lower Grind sandstone) . The next highest 

horizon, the Pullastra Bank, has a similar distribution, with Eotrapezium pullastra 

and oth er spec ies of Eotrapeziurn. This bed, which belongs to Cycle No . 7, has its 

typ e  locality at Ramlösa, but has been met with at several other places in the 

southet·n part of the p resent Helsingborg, as weil as at Esperöd, near Höganäs,  and 

in drilling cores from Farhult 270 (at 47.09-48.06 m.) , Oregården 271  (together 

with Modiola hoffmanni at 206.0 1-206.54 m.) , at Rosendal 264 (together with 

Liastrea hisingeri and Modiola hoffmanni at 31 .90--3 1 .95 m.)  and at Stabbarp 284. 

To the same harizon belong the sandstorre with Tancredia arenacea at loc. 230 

Gravarna, the fauna at Kärnan, described by MoBERG in 1907, and a harizon in the 

Fleninge drilling core 266 (at 106 .2) with Eotrapezium menkei. 

The Upper Helsingborg Stage is poor rn fossils ,  as already s tated.  It is introduced 

by the coarse Fleninge beds, which form Cycle No. 8 and contain the Upper 

Grind sandstone, with Cardinia ingelensis and Cardinia sp . ,  at  Ingelsträde, pre-
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Table I 

The Cyclic Development of the Lower Part of the Höganäs Series 

l l Ostrea Bank 

l 
1 2  

Thaumatapteris flora IX 

l Calcareous beds 
l l  

Thaumatapteris flora VIII 
Upper 

Helsingborg l Calcareous beds 
l O  

Thaumatapteris flora VII 
fltage 

1 2 5 m . 9 l G astropods, lamellibranchs 

l 
Thaumatapteris flora VI 

Oardinia ingelensis, Liastrea 

8 Thaumatapteris flora V 

Fleninge basal beds Hettangian 

Pullastra Bank ( Ramlösa ) ( Lias a1-a2 ) 
7 Z .  of Taeniadan ? natharsti 

Thaumutapteris flora IV 

Oardinia Bank 

Lo w er 6 Mytilus Bank 

Helsingborg 
Thaumatapteris flora III ( Pålsj ö )  

Stage 
5 l Liastrea hisingeri, 1lfadiala 

60-90 m .  
Thaumatapteris flora I I  

Liastrea hisingeri 

4 
Thaumatapteris flora I ( Helsingborg) 

Boserup basal beds and 

l z. of Equisetites gracilis 

Black shale with Modiola l 
3 Upper Coal Bed and clays with Lepidapteris 

flora II 

Rhaetic 
Beds with stegocephalians, fishes, 

branchs 

and lamelli·  

1 0-60 m .  2 
Lower Coal Bed and clays with Lepidapteris 

flora I 

l l Vallåkra clay with cantarfa.fauna 

l Spherulitic siderite, sandstorres and arkoses 

The Kågeröd l l 
viously also worked at Brandstorp and Täppeshusen, N. of Hels ing borg. C. ingelensis 

has been recorded also in the core at Oregården at 195 m. ,  or about 100 m. above 
the Rhaetic-Liassic boundary. 

At the very top of the series the Ostrea Bank is accessible at the shore at Kulla 
Gunnarstorp as a coarse ironstone conglamerate with Liastrea hisingeri , Modiola 

8 

l 
l 
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hillana, and Ger'villia hagenou'i. The same fossils have been found at 1 1 1  m. in the 

cme at Oregården in a fine, hard, calcareous sandstone, presurnably at the same 
horiz.on. At Kulla Gunnarstorp the Avicula Bank is  directly superimposed upon 
the Ostrea Bank, but at Oregården first,  at about 16  m. ,  come basal sediments of  
the Boserup typ e and then, a t  95 m. ,  a f ine  loo.se s-andstone with Tancredia erdmanni 

and T. arenacea, correlated with the Avicitla Bank. 
The Helsingborg Stage earresponds to the Lias a1-a2 of the German succes,sion,  

o r  the Hettangian. 

C .  The Döshult Stage 

The youngest beds in the coal basin pertain to the Döshult Stage.  They usually 
begin with the coarse Döshult s.andstone, and are more pronouncedly marine than 
the eyelic sediments of the Helsingborg Stage .  The Döshult Stage embraces the 
two uppermost "banks" of  the LuNDGREN-NATHORST s tratigraphical table, the Avicula 

and the Ammonite Banks, and the Myacid Bank of the Katslösa section, all 
belonging to th e  Lower Sinemurian or the Lias a3 (Arieten-Lias ) ,  though the latter 
probably carries the upper boundary of the Döshult Stage beyond the base o f  the 
Upper Sinemurian . The Döshult Stage differs mainly from the underlying Helsing­
borg Stage in that it carries foraminifers,  ammonites ,  belemnites and brachiopods 

and o ther purely marine invertebrates , which have never been found in the Hel­
singborg S tage .  

The Döshult beds  are  accessible in the central par t  o f  the  basin. 

The Döshult sandstone is the mos t  outstanding rock of  this Stage, and seems 
to occur at varying horizons. It is well exposed in the ra.ised .shore cliffs at 
Hittarp , in the present shore at Kulla Gunnarstorp and Domsten, in roches 
moutonnees at Viken, Vikens Ryd, and Döshult, and in sand p its at Döshult, 
Hj elmshult and other places in the Viken syncline, and finally at Gantofta, S .  of 

Helsingborg. It differs not only from the common fine Liass ic sandstones of this 
region but also from the coarse basal sediments met with in the Vallåkra, Boserup 
and Fleninge members .  Thus kaolin p ieces are entirely absent, feldspar is rare and 
the grains are well rounded. This is especially the case with the larger grains or 
p ebbles, 5 or  20 mm. in diameter, which are rather common, even crowded some­

times ,  mostly flattened and elongated, and consist  of  quartz or  crystalline rock. 
The rock is cross-bedded, frequently poor in cement, and even quite unconsolidated, 
used  for sand and exploited in a great many sand p its . But there are also hard 
beds ,  cemented by s iderite. The fresh rock is greeni:sh, the exposed sands are 
yellow or white, which colours are turned into red or  brown by burning. The iron 
mineral occurs in a fine clay, firmly attached to the quartz grains , more or less 

filling the pores between the grains .  

The greatest thickness has been measured at Svanebäck, viz .  57 m. ,  with 36 m. 
coarse 'sandstones,  mainly in the lower part. 

At Hj elmshult this sandstone forms part of the soil  and has been p ierced to  at 
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least 1 5  m .  I n  a bard fine sandstone with thin conglomm·atic layers o f  quartz the 
Avicula Bank fauna occurs at Dampäng with Cardinia kullensis as the darninating 
fossil .  

The coarse D öshult beds are absent at Klappe and at Mjöhult (borehole No . 10) . 
But at Oregården a loose ,  com·se  sand was met with at 71 .90-79.8 1 m.,  apparently 

an out-thinning ·Of the Döshult sandstone. If present at Vilhelmsfelt the latter is 
only represented by arenaceous clays . The raised cliffs at Laröd and Hittarp 

expose only a part of  the coarse series,  probably not more than 20 or perhaps 

30 metres, though, to judge from the dipping there exist oovered loose beds of  
at  least the same thickness as  at Svanebäck. 

In consideration o f  the fact that these coarse beds decrease  in thickness and 
grain�size from the S.W. towards the N.E. and finally thin out or grade into clays, 

the writer inclines to the the01·y of  transport of  the Döshult sandstones from a land 

in the S .W. (Denmark) , probably an Archaean region, now covered by younger 
sedimentary formations (TROEDSSON 1938) . ·  

In the  shore see tian at Kulla Gunnarstorp the  Ostrea Bank conglamerate is 
superimposed by the Avicula Bank at the base of the coarse Döshult sandstone. 

Cardinia kullensis is  rare in the Avicula Bank at Kulla Gunnarstorp and only 

represented by thin-shelled specimens . The main occurrence of  this species is at 
Dompäng, a l i ttle below the Ammonite Bank, where the sheils are thick and much 

larger. This indicates more pronounced marine conditions at the latter place, and 
may indicate a difference in age,  too .  

In the  Hjelmshult region the  Avicula Bank, represented by the  Döshult sand­
stone or conglamerate with C. kullensis and Oxytoma sinemuriensis, is covered 

by marl beds belonging to the Ammonite Bank. 
In the drilling at Oregården the Döshult s tage is introduced by a s eries of white 

clays and kaolin-dotted s andstones (Boserup facies) , 15  m., followed by the Avicula 

Bank with Tancredia arenacea and T. erdmanni at 95 m. Typical coarse Döshult 
sandstone occurs at 80-70 m. 

At about 63 m. (62.88-63 .48 m.) the rock is  crowded with Oxytama sine­

muriensis and Gryphaea arcuata.  Other fossils are : 

Chlamys janifarmis LuNDGREN 

Pleuramya forchhammeri LuNDGREN 

Garaniceras sauzeanum D'ORB . 

C. bucklandi (?)  Sow. 
Dentalium pan·ulum RrcnARDSON 

and undeterminable specimens of  Pleuramya, Nuculana, Astarte and small 

gastropods .  

The topmost beds have not  yet been studied in detail, but the foraminifer fauna 

indicates beds transitional to the Lias (J, according to Dr. Brotzen (verbal com­

munication) . 
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The drilling-care at Vilhelmsfelt is believed to  contain a rather complete 
succession through the Lias of Sweden. 

In camparing the Katslösa sequence with that of  the Höganäs basin we have 
to take into account both the fauna and the facies .  

F a u n a. The thick clay with gastropads below Bed 1 ,  Gantofta, belongs probably 
to  the Ammonite Bank. 

Bed 5, Gantofta, contains Garaniceras sauzeanum ( ? ) ,  which indicates the a3 or 
the {J, and half a dozen species of other molluscs,  mostly small lamellibranchs , 
which have not yet given any clue to correlation.  For the moment this bed is 
tentatively class ified with the Ammonite Bank. 

Bed 8,  the shelly breccia, is built up of  thin sheils with a sandy matrix. Only 
about 20 species have been recorded, but several of these occur in great abundance,  

especially the Myacids,  e .  g . Homomya. On this account Bed 8 may be  narned the 
M y a c i d B a n k, in accordance with the stratigraphical name typ e introduced by 
LUNDGREN. 

Of  the fauna met with in the Myacid Bank only five species have been record·ed 

from the Döshult regiDn, viz .  

Tancredia erdmanni, m the A vieula Bank 
Homomya venulithus " " " " 

Pleuromya forchhammeri " " " " 

Oxytoma sinemuriensis " " " " and the Ammonite Bank 
Chlamys janiforrnis " " " " 

To these may be added the few neanic specimens of Liogryphaea in the Myacid 
Bank, that were tentatively referred to L. arcuata. The main distribution of  this 
species is '  in the Lower Sinemurian (cf .  the Gryphaea bed at Oregård-en) , though it 
has been recorded also from the Upper Sinemurian. However, neani·c specimens are 
hardly determinable .  Oxytoma sinemuriensis is known from both the Upper and 

the Lower Sinemurian. The remaining species are not known outside Sweden (or 
Bornholm) . 

There remain two more species of stratigraphical interest 

The Myacid Bank ha.s yielded a fragmentary east ·o.f an ammonite belonging to 
the genus Arietites, which is typically Lower S inemurian, though met with also in 

the Upper  Sinemurian (Cf . •  JoLY, 1936) . And finally a few specimens of  Prataeardia 

oxynoti have been met with in this bank. P. oxynoti used to be considered typical 
for the Upper Sinemurian, but is now known to occur als·o in the Lower Sinemurian. 

These facts give l ittle help towards the decision as to the age of  the Myadd 
Bank, though according to field observations this bed comes above the Ammonite 

Bank, and the fauna gives the impression -- though vaguely - of being younger 

than that of  the latter bank. 
The f a c i a l conditions in these regions differ from one another. The Ammonite 



On the Höganäs Se·ries of Sweden 1 1 7  

Bank o f  the Höganäs and Engelholm basins is typically marine with a wealth and 

size of  O.xytoma, Liogryphaea, and Coroniceras, comparable with those  of  Western 
Europ e .  The Avicula Bank, too ,  has a marine facies .  On the other hand, the minute 
fauna of  the Cia y Band N o. 5 of  the Katslösa section indicates lagoon or brackish 
water facies, and also the Myacid Ban!z with its tiny thin-shelled forms of Oxytoma, 

Liogryphaea, and Homomya certainly proves a water of  low s•alini·ty . This proh­

ably explains a part of the faunistic  differences but it does not explain why species 

l ike Prataeardia oxynoti are rather common in the Myacid Bank and quite absent 
in the sections a t  Oregården, Dompäng, Kristinelund, and other localities of  the 
Höganäs-Engelholm region. 

To sum up, the lowest p art of  the Katslösa column has no coincidence with 
the Hels-ingborg Stage, hut shows a near relation to the Döshult S tage .  Bed 5 might 
belong to the Ammonite Bank division, while the bulk of  the fauna of  the Myacid 
Bank would suggest a somewhat later age, at least one species indicating the 

Upper Sinemurian. 
For this rea·son the author is inclined to range Bed 8 at Katslösa with the top 

of the Lower Sinemurian, or  with th e lowest part of  the Upper Sinemurian, and 
assign it to the top of  the Döshult stage. The latter will then be  divided as follows : 

os u 
A 

. 
B k L , a , a s osa .  D . . . h !t{ Myacid Bank : Lower/Upper Sinemurian }l t K t 1 . .  

S 
mmomte an : ower l tage 

Avicula Bank : " " f in the Döshult region. 

D .  The Katslösa Stage 

The red clay, Bed 10, contains carbonized cylindrical plant remains and indicates 
a break in the succession, p robably a weathered land surface with an old soil . 

It is succeeded by a fine loose sandstone (Beds 1 1-13) , 7 m . .  in thickness, 
weathering yellow or  reddish, and containing a thin, ferruginous bed.  Then comes 
an unconsolidated grave! of  well-rounded, quartz p ebbles up to 20 mm. in diameter 
(Bed 14) . This is the coarsest conglamerate met with in the whole of the Höganäs 
Series of N.W. Scania. It i s  0 .4 m .  in thickness and certainly forms part  of the 
transgressional phase of the iron-hearing fo.rmation of the Kats•lösa section. 

The conglomeratic .sandstone (Bed 18) contains a mixed fauna. Besides the 

wave-rolled and worn specimen of  the Lower Sinemurian sp-ecies Rhynchonella 

deffneri, 'vhich was imbedded secondarily, there are Sinemurian species like 
Zeilleria cf. perforata, Upper Sinemurian forms l ike  Pentacrinus scalaris and 
Serpula cf .  raricostati, and the topmost Upper S inemurian or Lower Pliensbachian 
belemnite Passaloteuthis alveolata. Some worn fragments· of a s.!ender belemnite 
have been doubtfully referred to Pseudohastites charmouthensis, but this identific­
ation needs corroboration. 

As far as can be  judged from this s canty fauna i t  should either belong to the 

topmost  Sinemurian or poss ibly be  transitional between the Sinemurian and the 
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Pliensbachian. Thus, there is a break in this seetian within the Upper Sinemurian 

(Lias (J) . The beds below the break are closely connected with the Lower Sine­
mm·ian and are therefore included in the Dö,shult  Stage.  They are probably 

e.quivalent to the topmost marine strata of  the Oregården core,  whose foraminHer 
fauna has been claimed to be transitional between those of  the a 3  and the (J. On 
the o ther hand,  the beds above the break are similarly connected with the Lower 
Pliensbachian and are here ranged with the Katslösa Stage. 

The beds next above, Nos . 19-21 ,  are poor in fossils  and do not  differ 

essentially from N o. 18 . Passaloteuthis alveolata is the most characteristic fossi l  
of  these beds.  

In Bed N o .  22 Grammatodon cypriniformis appears for the firs·t time. This 
species runs through the beds 22-82 and is a leading fossil of this part of the 

seetio n. 
The iron oolite bed No. 30 with i ts 60 s pecies completely dominates ,  as far as 

the fauna is concerned. It also contains a great deal of the fauna described by 
Moberg in 1888.  

The same fauna o cc urs in Bed N o .  32, which is richly crowded with fossils , 
unusually weil preserved in the fresh rock. But the rock weathers too easily, the 

outcrops in the bottom of  the creek being earthy and crumbled, gi'Ving only 
fragmentary fos,s ils . Unfortunately, this was not realized at the time of collecting, 
so  only small pieces of the fresh rock were obtained. In spite of this drawback 27 
species have been identified, the most common being Plicatula orbiculoides? It  i s  

interesting to  campare the frequency of  the mos t  common species of  Beds 30  and  32 : 

Bed 3 0  B e d  3,2 
Grammatodon cypriniformis 140 specimens 3 specimens 

Oxytoma inaequival'uis 1 4  " 18  " . . . . . . . . . .  

Lime a acuticostata 43 " 12  " . . . . . . . . . . . .  

Chlamys textaria 48 " 19 " . . . . . . . . . . . . . .  

Plicatula spinosa 44 " 8 " . . . . . . . . . . . . . .  
" orbiculoides? 4 " 56 " . . . . . . . .  

Bairdia amalthei 42 " " . . . . . . . . . . . . . .  

The comparison is affected by the insufficient material from Bed 32, uniess 

we bear in mind that Plicatula orbiculoides? is many times as common in Bed 32 as 
Grammatodon cypriniforrnis in bed 30. 

There is no essential faunistic change above Bed 32 , except that several species 
are lacking higher up,  and a few new ones added. The first ,  however, is due 
mai.nly to a general diminution of the fossil  content, the most fossiliferous Beds 

Nos . 36, 41,  and 42 showing only 20, 19,  and 31 specie·s , resp ectively. Of course, 

the missing species are first and foremost the rare ones ,  though a fact of  s trati­
graphical importance is the disappearance of  Grammatodon cypriniformis, one of 
the most common sp ecies in the beds next below. 
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The additional species ,  8 in number, are rare and most.ly new to science, but 

there are two rather common ones,  which might be used as local index fossils ,  viz .  
Pseudopecten aequivalvis and Ptychomphalus cf. expansus. 

Thus the Katslösa Stage might be divided into the following zones or subzones,  
from above : 

zone of Pseudopecten aequivalvis and Ptychomphalus cf. expansus. Beds 33-45.  

zone of  Grarnmatodon cypriniformis. Beds 22-32. 
zone of  Passalateutläs alveolatus. Beds 14-2 1 .  
Fossils characteristic of  considerable parts of  the Katslösa Stage are : 
Tutekeria cingulata, Beds 30-42, rare at Kats lösa, but common in the cor­

responding beds  of S .E .  Scania, which are referred to as the Cardium Bank on 
account of  the common occurrence of this fossil (Syn. Cardium multicostatum) .  

Oxytoma inaequi1:alvis, Beds 28-42, n o t  very common. 
Chlamys textoria, beds 8-42. Very common, but already occurs in the Döshult 

Stage. 
Plicatula spinosa, beds 27-42. Common. This is probably the most s.ignificant 

index fossil of  the Katslösa Stage. 
Entolium lundgreni, Beds 30-42. Rather common. 
Beyond po int 1 000 no further s trata are accessible on account of the heavy 

Quaternary deposits .  Accordingly, the upper limit of the Katslösa S tage is not 
yet known. 

E. Summary of Stratigraphy 

The Rhaeto-Liassic beds are in every respect different from the underlying 
Kågeröd, as regards minerals, grain-size,  colour, s tratifica.tion, organic remains, 

e tc .  Consequently the transition between the Kågeröd and the Rhaeto-Lias indicates 
a remarkable break in the succession, which break is  here considered to be the 

lower limit of  the Jurassi·c system. 
There is nevertheless a tendency for the Rhaeto-Lias:s ic beds to develop "Kåge­

röd" facies at c ertain horiz.ons .  These ,  however, are quite devoid of red colouring, 
they are badly stratified, and often cross·-bedded, with augular grains of quartz 

and weathered feldspar,  which not infrequently exceed 5 mm. diameter. As a rule, 

they are rieh in white clay and contain lenses of  siderite, coalgrains and plant 
remains, but are entirely lacking in animal fossils .  They form basal sediments and 
provide a convenient key to the classification of the s trata. 

Thus, four or five main divisions are distinguishable in the lower part of  the 
Rhaeto-Lia:s , each beginning with characteristic basal beds .  

1 .  The R ha e t i c - 30 or 50 metres in thickness - begins with the Vallåkra 
member, a re-deposited Kågeröd sediment. Then follow well stratified s·andstones 
and clays, with two coal beds which are worked in the coal mines. The upper coal 

bed forms the topmost Rhaetic stratum in most places, but it is sometimes suc­
ceeded either by a thin dark clay with Rhaetic p lants,  or by marine clays \vith 
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lamellibranchs .  The Rhaetic or LepidopteTis flora i s  rich in species and occurs 
at several horizons, mostly in close  relation to the coal beds .  Nathorst dist inguished 

3 plant-hearing zones,  but it is doubtful whether they exist outside a rather narrow 
margin .of  the basin.  Animal fossils have been encountered at three horizons, of 
which two, at least, are marine. One of these contains the Pteria contoTta fauna. 

2 a. The l o w e r  p a r t  o f  t h e H e Ls i n g b o r g  S t a g e  introduces the Li'as and 

begins with the cross -bedded, coarse Boserup member.  It continnes with S andstones 
and clays containing thin coal seams and the Helsingborg and Påls1j ö floras . These 

provided the basis for the four plant-hearing z orres of N ATHORST' s  stra.tigraphical 
table .  Only three may stand, however. All belong to the Thaumatopteris flora. In 
addition, marine beds such as Mytilus, CaTdinia and "Pullastra" Banks·, occur at 
different horizons,  all characterized by LiostTea hisingeri. 

2 b . The u p p e r  p a r t  o f  t h e  H e l s i n g b o r g  S t a g e  begins. with the basal 

Fleninge member,  which is s imilar to the Boserup . Fine sandstones and clays, with 
coal seams of  l i ttle economic valne,  form the remainder. Several harizons with 
poorly-preserved plant remains occur, and marine beds with scanty lamellibranch 
faunas - mostly OstTea hisingeTi and Cardinia - are also known. 

The leading fossils of  the Hels ingborg Stage are LiostTea hisingeTi and species of 
CaTdinia and Modiola, Gutbiera angustifolia, Thaumatopteris Schenki (in the lower 
p art) , and species of  Nilssonia and Dictyophyllum. 

The thickness is about 200 metres,  the upper division, be ing samewhat thicker 
than the Iower. 

The two divisions of the Hels ingborg Stage earrespond to the Cardinien-Lias or 
the Lias a1 and a2 of the German success·ion. It i s,, however, impossible to determine 
whether or not their mutual boundary actually coincides with that between the 
planarbis and the angulatum zones .  

3.  The D ö s h u l t S t a g e is  characterized by coarse ,  cross-bedded s andstones,  

which introduce the stage in several p laces but reappear higher up .  Thus , while 
app earing for the first time in the Avicula Bank division, they seem to be  especially 
weil devel oped at  the  base of the Ammonite B ank. The Döshult beds are marine, 
deposited during orre period of  subsidence.  The lower division, or  the Avicula 

Bank, represents the transgressional phase in which the marine conditions did 
not attain full evidence .  The middle division, or  the Ammonite Bank, is charac­
terized by a typically marine fauna and belongs to the maximum of  sub­
merg·ence .  It was during the last regressional phase that the Myacid Bank divi·s ion 
was deposited. 

Thickness : 170 m.  at Gantofta-Katslösa,  70 m.  at Oregården . 
The Döshult Stage earresponds largely to the Lower Sinemurian (the Arieten­

Lias or a 3) but may extend slightly higher. At Katslösa it is followed by a break 
in the marine ·succession which earresponds to the main p art of the Upper Sin e­

ronrian (the Lias {J) . The break contains non-marine deposits ,  viz. red clay, 
covered by a loose sand. 

4.  The K a t s l ö s a S t a g e embraces mainly the ferruginous part of the seetian 
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Table II 

Stratigraphical Table of the Höganäs Series 

Katslösa 
Marine clays Z. of Pseudopecten a equivalvis and 

with beds Ptychomphalus cf. expansus 
Stage 

of iron Z. of Grammatodon cypriniformis 

l ( 1 1 5 m . )  
oolites Z. of Passaloteuthis alveolatus 

l l Hiatus - -

s 
<l) Marine Myacid Bank -+" 

Döshult 00 sandstones p., Stage Ammonite Bank 
r/1 

( 7 0- 1 7 0 m . )  
clays and 

o marls Avicula Bank . ..  
00 
[/J 

Rhythmic ce Beds with Thaumatopteris .... 
sedimenta-::! Helsingborg Liastrea hisingeri, flora 

,..., 
Stage 

tian of 
M odiola hillana ( Pålsj ö, Hel -

( 200 m . )  
sandstones 

Eotrapezium and sing borg, 
clays, coal, 

Cardinia Höör) 
and 

calcareous 
Rhaeti c and ferru - Coal measures Lepidopteris flora 

1 0-60 m. ginous beds V allåkra beds ( Bj uv, etc . )  

l Kågeröd formation l l 

1 2 1  

Lower 

Pliensbachian 

( Lias y) 

Upper Sinemurian 

( Lias � )  

Lower Sinemurian 

( Lias 01:3 ) 

Hettangian 

( Lias 01:1-01:2 ) 

C ontarta beds 

at Katslösa,  the beds,  poor  in iron, belonging to the Döshult Stage . It is divided 

into three zones with the aid of  the molluscs .  Thickness 1 15 m. Top not known. 
By comparison with the European standard, the Katslösa Stage probably begins 
at the top of the Upper Sinemurian but earresponds largely to the Lower Pliens­

bachian or  the Lias y. 

In dealing with the s tratigraphy of the Höganäs Series we have to rely mainly 
upon the lamellibranchs which do not allow of the same degree of  accuracy in 
dividing the column into zones and subzones as do the ammonites .  The rock and 
time units,  recognized during the field and laboratory work, are rather weil 
established Locally, but there still remains no little uncertainty as to their exact 
earrelation with the European standard. 



7. Comparison with S.E. Scania, Bornholm, and North Germany 

S. E. S c a n i a. The Höganäs Series of S.E. Scania is strong ly dislocated, the 

beds - which are raised vertically or even overturned - forming the eastern 

limb of a syncline, that has been pressed against the more rigid Silurian belt to the 

east. The syncline contains Cretaceous deposits at its centre, and the outcropping 

Höganäs Series forms a narrow .strip on the map, between the Silurian and the 

Cretaceous. This strip can be traced for about 60 km., viz. from Eslöv in the 
sonth-eastern corner of the Stabbarp field to Tosterup, and is again found on 

the island of Bornholm but in a much more intricate pattern. The entire distance 

Eslöv-Bornholm is 120 km. 

In the Stabbarp field the bedding is only slightly disturbed, the .structures 

being of the same kind as in the coal basin, with faults and slow dips. But 

recent bore-holes in the southern part of Eslöv have yielded substantial evidence 

of vertical or overtilted beds of coarse sandstorre and arenaceous clay belonging 

to the Döshult Stage. In a sample of the latter a piece of Garaniceras sp. was found. 

Outcropping beds are found in Fyledalen and at Tosterup. 

At Tosterup red-weathered Silurian Posidonomya shale is covered by a sheet 

of brec.cio-conglomerate, .sandstone, and red clay of Kågeröd facies, only 8 or 10 m. 

thick. Then follow grey and black clays, and light sandstorres of Liassic age. The 

black clays contain remnants of the Thaumatopteris flora, close to the base of 

the series, thus excluding any room for the Rhaetic. Since the strata are very 

disturbed, it cannot be decided whether the absence of the Rhaetic division in 

this place is primary or due to dislocations. However, no trace of Rhaetic beds 

has hithm·to been found in S.E. Scania. Even the Lower Lias seems to be in­

complete, as compared with N.W. Scania. Thus, marine beds of the Helsingborg 

and Döshult Stages are not apparent. The most complete sections of Liassic beds 
are to be found in Fyledalen. But the only expos,ed rock is a heavy sands,tone 

formation with ferruginous beds, containing siderite and chamosite, more or less 
oolitic; the latter are described by RADDING (1933) and PALMQVIST (1935) as iron 

ore deposits, though not yet exploited. The iron ores can be followed 32 km. in the 

strike direction and have a probable extension within scania of about 60 km. 

(HADDING) . 

In this formation MoBERG (1888) collected a fairly rich fauna of about the same 
assemblage as in the Katslösa Stage, with a majority of lamellibranchs. 64 species 
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were found in all, the main part, or 59 species, at Kurremölla in Fyleda.len, and 

the remaining ones from the south-easternmost localities, Rödmölla and Tosterup. 

The rock unit was. classified after one of the most characteristic fossils, Cardium 

multicostatum PHILL. [Syn. Tutekeria cingulata (GoLDF.)], as· the Cardium Bank. 

The latter "represents a summing up of the beds with Am. Bucklandi, Am. ziphus, 

and Am. Jamesoni; though an important number of Lower Liassic species occur in 

this fauna, its most characteristic elements speak more in favour of its ranging 

with the lower part of the Middle Lias" (MoBERG, 1888, p. 80, translation from the 

Swedish) , i. e. the Lower Pliensbachian, since "Middle" Lias here is us·ed in the 

German sense. 

As far his latest interpretation is concerned, MoBERG wa.s certainly right, but 

his statement about "the beds with Am. Bucklandi and Am. ziphus" needs closer 

examination. In reality MoBERG has• clearly shown that in these beds there "is 

nothing especially characteristic to the zon e of Am. ziphus" (l. c., p. 80). On the 

other hand, the bucklandi zone should be proved by the following species·: Gryphaea 

arcuata, Leda renevieri, Prataeardia philippiana, Turbo solarium, and Aerodus 

nobilis. However, as referred to in the paleontological part, the four first-named 

species are either uncertain or wrongly identified; as to the last one the writer 

has not had any occasion to study this species. From this we must conclude that 

the bucldandi zone is not at all represented in the so-called Cardium Bank. The 

latter therefore falls entirely within the Lower Pliensbachian. 

MoBERG's main locality, Kurremölla, as weil as his remaining finds in Fyledalen, 

coincide well, in respect of the fauna, with Bed 30 and the adjoining ones at 

Katslösa, more than 30 species. being common to both. Among thes.e are Gramma­

todon cypriniformis, Palaeoneilo bornholmiensis, and "Leda" subovalis (= Rollieria 

bronni), which, at Katslösa, are restricted to the zone of G. cypriniformis. The still 

lower zone, that of Belemnites alveolatus, seems to be abs·ent at Kurremölla. 

At Rödmölla, situated in the Tosterup district, Liassic pebbles in a Senanian 

conglamerate have yielded a samewhat different fauna, viz. according to Moberg: 

Avicula lecta MoBEnG (?) 

" anserina MoBERG 

Pseudornanotis ? oblonga MoBERG 

Trigonia primaeva TROEnssoN (?) 

Astarte erdmanni MoBERG, and 

Tancredia lineata MoBERG 

From the "vVestern boundary of Tosterup" MoBERG has 10 &pecies, among which 

are· Pseudopecten aequivalvis and Ptychomphalus expansus. 

A small collection made by von schmalensee in the conglomet·ate at Rödmölla 

as far back as 1879 is preserved in the Museum of the Geological Survey of 

Sweden. The rock is of hard, greyish-brown, conglomeratic sandstone with 
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Oxytoma inaequivalvis, 

EntoUum lundgreni, specimens of normal size and one especially large, 

Limea acuticostata. 

The la.st three species occur in the two uppermost zones at Katslösa. Pseudo­

pecten aequival1;is and Ptychomphalus expansus are restricted to the topmost 

zone, the remairring species at Tosterup occurring in both. Of the six species found 

by MoBERG at Rödmölla, Trigonia primaeva and Tancredia lineata are restricted to 

the topmost zone at Katslösa, Oxytoma anserina is suggestive of beds adjoining 

the Upper Pliensbachi.an, and Astarte erdmanni is closely allied to Astarte 

oerbyensis of the highest part of the Katslösa column. The remairring two species 

have little hearing in stratigraphy. 

These facts are suggestive of two different zones of Katslösa Ag e in S.E. Scania: 

Kurremölla and other localities in Fyledalen belong to the zone of Grammatodon 

cypriniformis and probably the lower part of the zone of Ptychomphalus expansus 

and Pseudopecten aequivalvis. 

The localities of the Tosterup district belong to the last narned zone. 

As far as. known the iron-hearing formation of S.E. Scania has no fossiliferous 

horizon other than the Cardium Bank; and the fossils, as a rule, are preserved in 

haematite or otherwise connected to the ferruginous beds. Since the fossil fauna of 

the Katslösa Stage is embedded in the iron-oolitic beds, too, and the Katslösa is the 

only iron-hearing formation of N.W. Scania, it is quit.e probable that these two 

formations are largely equivalent. 

If the fact that the Katslösa Stage was incompletely uneovered at Katslösa 

(see P. 119) be disregarded, the thickness of these beds increases from > 115 m. 

at Katslösa to nearly 200 m. in Fyle Valley (Fyledalen). Oontemporaneously the 

rocks grow more arenaceous, the main rock be,ing clay s.hale at Katslösa, sandstone 

in S.E. Scania. Even the fauna changes, the most striking dissimilarities being 
the total absence of brachiopods and the rarity of belemnites in S.E. Scania. These 

differences, being due to more agitated w.ater and a lower degree of salinity, 

indicate that the sontheastern sedimentary area was closer to the land area, whence 

the detritus was removed. 
The Cardium Bank is succeeded by about 600 m. of non-marine deposits which 

contain plants of Jurassic or Wealden age. They are Iikely to be much younger 

than the ferruginous beds and are generally referred to the \Vealden, which, how­

ever, needs to be corroborated. 

B o r n h o l m. The distance between Katslösa and Fy ledalen is about 80 km. 

Proceeding for the same distance and in. the same direction we arrive at the island 

of Bornholm, the S.W. coast region of which has sedimentary rocks of Liassic age. 

The strata are much disturbed, .so the stratigraphy is intricate and not yet 

unravelled. N o t rue Rhaetic fossils have been found, so the Rhaetic is probably 

absent as in S.E. Scania. The oldest fossils met with are plantremains at Munkm·up 

and Vellengsby and they belong to the Thaumatopteris flora of the Lower Lias. 
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The Helsingborg Stage is indicated also by the occurrence of Cardinia tollini at 

Galgelökken, S. of Rönn e, and the Nilssonia polymorpha at N e b be Odd e. The Dös­

hult Stage is very likely absent. 

As in Scania, no Upper Sinemurian fossils have been recorded. 

The Katslösa Stage is developed as ferruginous sandstorres containing the 

Myaconeka Bank at Stampen, 4 km. S.E. of Rönne. This horizon has yielded 46 

determinable species, mainly lamellibranchs, of which 2.4 are common to the 

Cardium Bank of S.E. Scania - among them Grammatodon cy,pTiniformis of the 

Middle Katslösa Stage. There are also marked differences, however. While Uptonia 

jamesoni was found in the Cardium Bank (MoBERG 1888), Aegocems centaurus var. 

bornholmiensis MALLING & GRONWALL has been met with in the Myoconcha Bank. 

For this reason MALLING and GRöNWALL ascribed the latter to a slightly later age 

than that of the Cardium Bank. This is corroborated by other species, for insta.nce 

Ptychomphalus expansus and Pseudopecten aequival1.:is, which also prove the 

equivalence of the centaurus zone with the uppermost zone of Katslösa. Con­

sidering the entire faunal assemblage at Stampen the writer is inclined to corr.elate 

the latter with both the jamesoni and the centaurus zones -- or with the Middle 
and Upper Katslösa zones. According to MALLING (1911) a similar fauna has been 

met with in the Hasle sandstone on Bornholm. 

HöHNF. (1933) has descrihed some new discoveries of ammonites from the Pottery 

at Rönne, Bornholm, viz. Aegoceras taylori var. b01·nholmiensis HöHNE, suggestive 

of the jamesoni z·one, Aeg. m. f. valdeni-maugenesti D'ORBIGNY, [claimed to be 

identical with Aeg. centaurus var. bornholmiensis and an index fossil of the ibex 

zone (=the centaurus z.)], and two fragments of Amaltheus cfr. spinatus BRPG . 

which he states to be a leading fossil of the Upper part of the Lias o, in spite of 

its varying somewhat from the typical form. The finding of Phylloceras hetero­

phyllum mnnismale QuENST. at the Pottery, Rönne, seems to be his only proof of the 

davoei zone, which he claims to be present on Bornholm. 

KAJ HANSEN (1939) divides the Jurassic beds of Bornholm as follows: 

3. Upper fresh water division, from Lias o to the Wealden. 

2. Marine division, or the Lias y and o (partly). 

1. Lower fresh water division, or the Lias a and f3. 

The Upper fresh water series contains plants of Jurassic or Lower Creta.ceous 

age and corresponds more O'l' less to the above mentioned so-called Wealden 

formation of S.E. Scania, which is disconformably separated from the Cardium 

Bank. 

The only fossils met with in the "Lower fresh water" depos.its are plant5 

belonging to the Thaumatopteris flora, and two lamellibranchs, viz. Cardinia tollini 

and "Cyrena" menkei. Since all these fossiJ.s belong to the Lower Helsingborg 

Stage, there is no fossil evidence of the Upper Helsingborg Stage, nor of the 

Döshult Stage, nor of the Lias jJ, on Bornholm. A comparison with the different 

parts of Scania may be given here: 
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At T u e l S k o v n ear Sorö, Zealand, Denmar k, an erratic pebble of ferruginous 

sandstorre with large quartz grains and a rich fauna has been found. The latter 

was described by SKEAT and MADSEN in 1898. As pointed out by :M"ALLING and 

GRöNWALL the fauna ranges it with the jamesoni-zone. Judging by the description, 

the rock is probably undistinguishable from the oolitic sandstorres of the zone of 
Grammatodon cypriniformis at Katslösa. 

Forne r a n i a  is situated in the continuation of the N.W.-S.E. trend through 

Scania and Bornholm, on the southern coast of the Baltic Sea. According to FREBOLD 

the successive advance of the Jurassic Sea did not reach this region until in Late 

Lo w er Pliensbachian, the centaurus-zone be in g the oldest marine bed of Jurassic 

age in Pomerania. 

The Lower Lias of No r t hwe s t  G e r m a n y  has much in common with the 

Scania-Bornholm region. First and foremost, the well-known Liassic fauna of 

Halberstadt, described by DuNKER 100 years ago, is very similar to that of the 

Helsingborg Stage. Another point of interest is the iron-oolitic development of the 

Lower Pliensbachian, which thus shows a rather eonstant facies, in 1) N.W. Scania­

Bornholm, and 2) N.W. Germany (Teutoburger Wald-Quedlinburg), both run­

ning N.W.-S.E., but 500 km. apart. The English Cleveland ores come in the next 

higher stage, or the Upper Pliensbachian. 



8. Paleogeographic Conditions of the Höganäs Series 

The Rhaetic sedimentation in the coal basin is dominated to a high degree 

by the formation of the two coal beds. The coals of the eastern colliery district 

occur in shallow synclines, running N.W.-S.E., not quite parallelly to Söderåsen. 

They rarely amount to as much as one metre in thickness, this as a rule being in 

the middle of the synclines. This feature is still more emphasized in the varying 

thickness of the country rock between the coal beds as seen in Text-Fig. 31. 

As far as concerns the eastern colliery districts the greatest thickness of the coal 

heds occurs where the intercalated rock is thickest, and the outthinning of the 

country rock is largely coincident with the out-thinning of the coal beds. The 

implication is that both coal beds were formed in one and the same basin and that 

this underwent very little change from the Lower to the Upper Bed. The main coal 

basin was a narrow strip, shaped somewhat like a lagoon, extended in N.W.-S.E. 

and with the Archaean coast along its north-eastern margin. 

Since each of the coal beds was deposited practically at a water level, the 

variation of thickness indicates a change of level, that took place in the interval 

between their deposition. This vertical movement was mainly due to campaction of 

the peat, and shows that the campaction of the Lower Coal Bed to-ok place even 

before the deposition of the Upper one. The thickest part of the peat bog was in 

the deepest part of the basin, and here the campaction left more room for new 

sediments than in the shallow, lateral parts of the basin. The same basin was 

thereby enabled to receive one coal bed after another. However, the growth of the 
sedimentary column was possible only during a continuous subsidence of the region 

loaded with sediments. Thus, there was 1) a continuous slow subsidence of the 
region and 2) periods of compaction, due to loss of water and to carbonization, 

both together eausing intermittently slow and rapid subsidence. But there are als.o 

indications of intermittent rising of adjacent regions, whence parts of the sediments 

were derived. 
Such a rising is evidenced by the conditions at the north end of Söderåsen 

in a part of the Broby concession where the interval between the coal beds is less 

than one metre. In this region a campaction of the coal took place, as in the 

adjacent collieries, but in spite of this the interjacent beds of the country rock 

are as thin as the present coal beds. This can hardly be explained without tectonic 
movements: the eastern border of the basin, along Söderåsen, rose just about 

as much as the compaction. This rising has brought into erosi.on the weathered 
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Archaean which had already been spread as· a local arkase in the close vicinity 

of the horst (at Gunnarstorp) in the time between the formation of the two coal 

beds. And after the formation .of the Upper Coal Bed the Archaean was probably 

lifted still more, thus giving rise to the wide-spread Boserup beds which show 

beautifully the diminishing of the grain-size from the east towards the west. 

The changes in the sediments south-wes,twards from Söderåsen is a striking 

feature in all parts of the Rhaetic as well as in the Lias. 

Fig. 27 gives an idea of the distribution of the arenaceous and argillaceous 

facies of the upper Vallåkra beds. The sandy character of the sediments east of 
Bjuv is striking already at this horizon, and the clay content increases. towards 

the west or south-west. 

In the Skromberga and the Stabbarp coalfields the landward coarse sediments 

are either absent or out-thinning. They are certainly represented by the con­

temporaneons coarse sediments of the Höör district to the north-east. These have 
most likely spread south-westwards over the intervening Silurian region, from 

which the Rhaetic-Liassic beds have been entirely removed. 

Fig. 32 shows the harizontal distribution of the coarse ,sandstones between 
the Rhaetic-Liassic boundary and the Vallåkra beds. They form a narrow zone 

which runs along Söderåsen and then continnes north-westwards towards Kullen. 

The southern part is well corroborated by a great many bore-holes, which facilitate 

the tracing of the beds between the coal beds, from coarse sand near Söderäsen to 

fine sand and finally clay in the south-west. 

The thickness of the Boserup decreases regularly south-westwards from Söder­

åsen. Thus, east of Bjuv it attains to 20 metres, but only to 10 m. at Mörarp (Text­

Fig. 35). 

The Boserup beds have a recurrent, coars·e-grained harizon above the main 

column, only a few metres thick, within a zone along the hill from Åstorp to the 

south of Billesholm. This zone has a lobate boundary towards the west and extends 

in four places beyond the railway Astorp-Bjuv-Billesholm-Ekeby (Text-Fig. 36). 

These facts prove a detritus transport in N.E.-S.W., at right augles to the 
Varisean fault line, in Rhaetic and earliest Liassic times (Fig. 38). 

Higher up in the series the influence of the Archaean is also well established. 

For instance, the Fleninge beds are developed mainly near the present north-western 
end of Söderåsen (Fig. 37). At Fleninge they are situated 80 metres above the 

Rhaetic-Liassic boundary. On account of their high stratigraphic position they 

have been removed within a rather vast area in the marginal part of the bas.in near 

Söderåsen. They have, however, also been identified at sevm·al piaces in Helsing­

borg, where the coarse beds are rich in pebbles of siderite and coal. 

Still higher up, the coarse Döshult sandstorres have been followed in the field 

in outCI·ops and borings from the coast, S. of Höganäs, to the vicinity of Engel­

holm. In this direction they become gradually thinner and finer-grained and finally 

merge inta clay. This undoubtedly indicates a transport direction quite opposite 

to that in the lowest part of the column (TROEDSSON 1938, Fig. 4). 
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Another important thing is the fact tha.t the section in the western part of 

the Engelholm basin is built up of clays with only a few thin sandstorre heds, 

while sandstorres dominate the Liassic succession in the Höganäs trough. 
Arenaceous sediments in the north-eastern part of the Engelholm basin indicate 

a lateral deltaic deposition, the true age of which, however, is not known yet 

(Fig. 7). 

Here also the local "erratics" at Brandsberga and Kolleberga should be men­

tioned. They show that Rhaetic and Lower Liassic deposits at this place - if there 

have ever been any - were removed at least at the Lias y time. Thus there probably 

existed areas of Archaean rock uneovered by sediments in Early Liassic time, only 
15 or 20 km. east of the present coalfield. 

To sum up, the mineral composition of the c o a r s e sediments indicates derivation 

from Archaean rocks (or the Kågeröd arkoses) of the el o se vieini ty. Further, the 

sediments clearly originated in the basin borders to the east or west, the latter 

- in Denmark - being now covered with younger Mesozoic sediments. Since the 

coarsest sediments are restricted to special members of the succession, inter­

mittent uplift of the horderland occurred. 

A similar pictm·e will be received when mapping the finest sediments. 

Close to Söderåsen the arenaceous sediments are coarse and contemporaneously 

badly graded and badly washed. The clays deposited in this environment are 

impure and of no valne. The same is the case with the kaolin clays in the Boserup 

beds, with on e exception: the lowest white clay, w h ich forms the ro of of the Upper 

Coal Bed and conta.ins the Equisetites gracilis flora, is soft and pure at a sufficient 

distance from Söderåsen and used as a fire-clay. This clay represents the first 

Liassic sediment, removed from a deeply weathered Archaean region in the north­

east. Close to the fault Iine it was still arenaceous and impure, but further to the 

south-west it soon became free from sand and finally thinned out. It covered 

and killed the previous vegetation and was in return covered by the remairring 
Boserup beds which were spread all over the sedimentary area. The Boserup 

formation indicates the beginning of a new sedimentary cycle and is certainly due 

to a rising of the adjoining Archaean region. 

The fire-clay within the Upper Coal Bed has been traced as an out-thinning 
bed of those sandstorres and clays, which split up this coal east of Bjuv. According 

to EnmiANN the clay has been exploited at Gunnarstorp, Bjuv, and in the northern 

shafts of Billesholm. These intervening beds spread out like a fan from Söderåsen. 

It is thinkable that the ha1f-circle may be completed by occur.rences in the region 
between Bjuv and Billesholm unknown to the writer. The relation of this deltaic 

deposit to Söderåsen is seen in Fig. 30. Similar conditions were ruling in the Lower 

Coal Bed (Fig. 29). 
The clinker-clays and fire-clays beneath the Lower Coal Bed belong partly to 

the Vallåkra, for instance at Skromberga. They occur mostly at some distance 

from tbA Archaean horder, particularly in the small syncline striking from Skrom­

!l 
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berga to Hyllinge, though .a clay of this character has also been found at Gunnars­

torp. Furthermore, they are well developed at Stabbarp. 

As stated above (P. 62) fire-clays are mostly connected with coal seams in fine 

sandstones. Not only coarse sandsto.nes, bu t als o sequences of argillaceous Sand­

stones or arenaceous clays are devoid of fire-clay. The latter is p·robably due to 

sedimentation ruled by the presence of electrolytes in the water, i. e. a ·sedimentation 

in sea water. In other words, the coarse sands were deposited in agitated, pre­

surnably non-marine waters, the argillaceous beds in off-shore waters; in both 

instances there was no possibility to produce fire-clay. But in the intervening belt 

other conditions ruled: the fire-el a y was undoubtedly laid down in undisturbed 

fresh water, probably in small lakes or lagoons. There the clay was succeeded by 

deposits of arganie detritus and by a vegetation that encroached upon the water 

body and finally repla.ced it in much the same way as Late-Glacial fresh water 
clay wa.s covered by the Post-Glacial vegetation in the recent peat-bogs. 

There remain, however, in the Höganäs Series a majority of sediments - fine 

sandstones, sandstones laminated with clay, and clays laminated with sand -

which cannot be derived from the near vicinity. They carry all characteristics of 

being far transported sediments. For these and other sediments of the Höganäs 
series previous authors have claimed general transport f.rom the present Archaean 

region in the east, north-east, or north. Y et, this is true only as far as cancerns the 

local marginal deposits, while the materials which have undergone long trans­

portation, certainly were carried along the main tectonic lines, i. e. in a north­

west-south-east trend. 

Is such transport likely to have taken place from the north-west or from the 

south-east? The distribution of the marine beds in the Rhaetic and the Lower 

Helsingborg Stage - indicated in the Fig. 38 by the letters A and B - shows that 

the sea invaded the basin from the north-west. Transport must accordingly have 

occurred from the south-east. In this direction only small remnants of these stages 

are represented or preserved. Thus in the small Stabbarp outlier the Rhaetic 

chiefly consists of non-stratified Val1åkra beds with a thin bituminous series at 

top, the Lower Helsingborg Stage is remarkably thin and was only reached by one 

marine invasion, that of the Pullastra Bank, while the Upper Helsingborg Stage 

has a thickness comparable with that in the type region. Furthermore, the Ammonite 

Bank of the Döshult Stage has been recognized in this outlier, just south of Eslöv. 

Going further in the same direction towards S.E. Scania and Bornholm we find 

no Rhaetic at all, the basal beds containing the Thaumatopteris flora. Marine facies 

of the Helsingborg and Döshult Stages may be developed, though no other fossils 

have been met with than Cardinia fallini (Bornholm). The Upper Sinemurian ear­

responds to a hiatus ( emergence) as in N.W. Sean i a. And the Lo w er Pliensbachian 
is a weil developed marine stage, with iron oolites interbedded with clays in N.W. 

Scania, sandstones in S.E. Scania and Bornholm. This submergence reached 

Pomerania before the end of the Early Pliensbachian. 
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Fig. 38. Sketch-map of Scania showing the Varisean fault Iine and the transport directions of 

the sediments of the Höganäs Series. 
Stipples, coarse clastics in the Rhaetic and Basal Lias. Ruled areas, bituminous clays; in the 

Rhaetic. A-A, maximum transgression of the contorta fauna. B-B, maximum transgression 

of the Pullastra-Cardinia faunas. 

Accordingly the Pre-Rhaetic surface was overstepped south-eastwards by non­
marine Rhaetic and Lower Liassic beds. These in return were overlapped by the 

Lower Pliensbachian. This development coincides weil with the above inter­

pretation on the t.ransport direction and the origin of the sediments. 

The marine submergence in the Early Pliensbachian probably had a wide 

extension. But the preceding sedimentation certainly took place within a narrow 

basin probably an estuary bordered on one side by the still uneovered Archaean of 

Scania and on the other by old rocks now covered by heavy Cretaceous deposits 
(Pompeckische Schwelle). In a recent boring at Höllviken in the south-western 

corner of Scania the Pre-Rhaetic surface (Triassic) was reached at a depth of 

1496 m. (BROTZEN). The Höganäs Series was represented by 51 m. of Sandstones 

and clays, mainly Rhaetic in age, up to 1450 m. containing Lepidopteris Ottonis 

and some other Rhaetic plant remains (LuNDBLAD). It was non-c-onformably covered 
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by non-marine beds, referred to the Wealden (171 m.) and followed by marine 

Lower Cretaceous (about 30 m.) and Upper Cretaceous (more than 1200 m.). 
The development of the oldest Jurassic strata in the Scania-Bornholm region is 

in some degree reminiscent of the present day conditions at the mouth of the 
Balt i c. N owadays the Baltic Sea receives tributaries from the Archaean of the 

Baltic Shield. This was certainly already the case in the Early Mesozoic times, 

though then the Baltic did not exist but was undoubtedly preceded by a large 

river system. This latter "Baltic river" drained the Archaean region and transported 

detritus of Archaean and Paleozoic origin towards the continental m�rgin. It has 

removed vast areas of Cambro-Silurian rocks, once covering the present Archaean 

land surface and the region off the S.E. Swedish-S. Finnish coast-line facing 

öland-Gotland-Estonia, and has eroded the whole Archaean surface to the east 

of the Scandinavian High Mountains. Tremendons amounts of sediments from this 

permanent land area must have been emptied into sedimentary basins and synclines 

to the south or south-west during the periods from the Caledonian time up to the 

present, but movements within this fault region have forced the mouth of the 

"Baltic river" in one direction or another. In the Rhaetic and the Helsingborgian 

its southern end was turned towards the north-west from Bornholm to the Höganäs 

region. During this time the sea invaded the region at the mouth intermittently. 

But then the Döshult and the Katslösa Stages represent more evidentr.y marine 

transgressions, the latter reaching not only S.E. Scania and Bornholm, but fina.lly 

also the region beyond the Baltic Sea. Contemporaneously the area of unl.oading 

of the inorganic detritus moved towards the south-east, probably to the vicinity of 

S.E. Scania and Bornholm, where heavy clastics came into deposition in the 

Katslösa Age. 
Similar conditions were probably ruling during the Wealden (?), when sands 

and clays were piled up to a thickness of about 600 m. in S.E. Sc·ania, disconform­

ably with the Lias of the same region. 



Part II 

DESCRIPTION OF SPECIES 





Introductory Remarks 

The following descriptions deal with the new finds of Rhaetic and Liassic fossils 
of  Sweden, the former from östraby and Skromberga, the latter from Katslösa .  Of 

the fossil fauna from the beds between - - i.  e .  from the Hels ingborg and Döshult  
stages ,  well-known through the works of  SvEN NrLsSON and LuNDGREN - only 

lamellibranchs of stratigraphical value are treated. Thus it has been necessary to 

examine and redescribe most o f  the species established by LuNDGREN. On the o ther 
hand no attention will here be paid to  fossil group s represented by rare specimens 

which - on this account -- are of l i,ttle value for stratigraphical purposes ,  for 

instance vertebrates and insects. 

Among the vettebrates recognized in the Rhaetic may be  mentioned the stego­

cephalian Gerrothorax rltaeticus T. NILssoN, and the fishes Semionatus nilssoni 

AGAssrz , Saurichtys acuminatus AG . ,  Seanilepis dubia (WooDWARD) ,  and Hyllingea 

Svanbergi AwrNGER. As far back as 1878, HEER describe.d e.ight fossi l  coleopters ,  

all  new species ,  "au s der rhaetischen Formation Schonens" . As po inted out by 
LuNDGREN (Fossi l  faunas 1888) only 6 are Rhaetic in age, the remainder Liassic, 

viz .  those from Sofiero and Kulla Gunnarstorp .  There are st.iJl some fossil  insects  

in the collections of the Nati·onal Museum of Natural History (Riksmuseum) that 

are undes ·cribed. They are from presurned Rhaetic beds at Bjuv, Skromberga and 

Hyllinge ,  and from the Liassic base at Stabbarp .  

Another most interesting foss.il is Linzulus nathorsti JACKSON ( 1906) from the 

Liassic sandstone at Höör .  Only a fragmentary east of the cephalothorax is 

preserved. 



1. Rhaetie Fossils 

Fora m inHera 

A few foraminifers, for instance Frondicularia sp . ,  have been recorded m the 

Vallåkra clay at Östraby, Kattarp . 

1\fol lusc a 

Nuculana cf. oppeli RoLLE 

185.S. Leda oppeli RoLLE, K. Akad. Wiss. Wien, Sitz.-ber.  Math.-Naturw. Cl. 26. 1857. P. 25, 
PI. 1, Fig. 8. 

One incomplete ,  intemal east o f  a left valve,  3 mm. in length, with indications 

only ·of the growth lines bu t with a mould of  the binge showing the teeth along the 

anterior binge l ine.  The angle b etween the latter and the anterio ·r margin is obtuse 
and the lines o f  growth suggest the same ventraJ margin as in Leda oppeli RoLLE , 

which belongs to the Rhaetic fauna of Swabia. 

L o c a l i ty. In the Vallåkra clay at östraby near Kattarp , Sweden. 

Eotrapezium hyllingense n .  sp. 

PI. III,  Fig. 1 

M a t e r i a l. On e intemal mould, the holotype,  R.M. Mo 6445, show in g the entire 

r ight s ide, with impres.sions of  the teeth, and the damaged left s ide. 

D e s c r i p t i o n.  Equivalve, inequilateral,  subcircular or subovate,  the umbo 

placed just  in front of the middle .  Hinge line curved ; there is one long p osterior 

lateral tooth (P 1 ) ,  and on e short  er anterio r  lateral (A 1 ) ; cardinals  broken, at l east 

on e (3 b) develop ed. Surface of  shell with growth-l ines. 
S i z e .  Length 4. 7,  heigh t 3. 7,  thiclmess 2 .0 mm. 

R e m a r k s .  The reference .of  this species t o  the genus Eotrapezium seems to be 

weil founded. It differs from the Lower Liassic forms (see below) as to the outline, 

being more rounded, not  triangular as in the latter.  - The small pits  seen around 

the umbo in the figured specimen are due to secondary influences.  

H o r i z o n a n d l o c a l i t y .  The only specimen was found in the b eds above the 
Lower Coal Bed at Hyllinge, tagether with the ganoid fish Hyllingea svanbergi 

ALDINGER. 
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Prataeardia rhaetica MER. sp .  

Pi. III, Figs. 2-4 

1868. Prataeardia rhaetica PFLl'CKim, Z. d. d. geol. Ges. 20. 1868, p. 417. 

D e s c r i p t i o n. Posterior part of shell p rovide d with radiating s triae. N o carina 

between the striated and smooth portions of the shell. Number of  ribs 14-15 ;  

the posterior ribs are very faint, with a minute transvers -e s triation.  The shell, 
being preserved in c lay,  is more or  less compressed.  

S i z e .  The largest specimen (Fig. 2) i s  rather campressed and consists of the 

posterior portion of both shells ,  showing the s culpture ; height 5 mm. As a rule , 

other specimens do not exceed 3 mm. in height o'r 3.5 mm. in length. According to 

PFLtlCKER, the length varies between 5 and 22 mm., commonly 10 .5-17 mm. and 

the height between 4.5 and 20 mm., 9-14 mm. being most common. Thus our 

specimens are exceedingly small, which, however, is a feature peculiar to the 

whole fauna. 
R e m a r k s .  Several specimens coincide with the description g,iven by PFLtlCKEH. 

PFLDCKER recorded two additional species from the Rhaetic at Gött ingen, viz .  

P. ewaldi and P. praecursar, but these are devoid of  the radiating s triae of the 

posterior area. 

In typical specimens of  P. rhaetica the carina is missing. For keeled specimens, 

earlier referred to P. philippiana, PFLVCKER established a new species P. carinata . 

On the other hand, BuAuNs ( 1871 ,  P. 42) claims that the keel is due to compression 

(Verdrtickung) , and does not accept the latter species . 

As a rule authors distinguish between P. rhaetica and P. philippiana. But 

STOPPANI (1860-1865, P.  48) and JoLY ( 1907, P. 28) unite these species .  Our 
material is too deficient to allow of any decision regarding this question. 

L o c a l i t y. A rather common species in the Vallåkra clay at östraby, N. of 

Kattarp , Scania. 

Prataeardia sp .  

D e s c r i p t i o n .  Three intemal cas t s  clo,se together, all incomplete .  From the 

umbo a weil-marked ridge runs obliquely backwards ,  behind which the surface i s  

covered with fine but  sharp , radiating ribs .  On  the remaining part of the surface 

there is a faintly indicated concentric striation. Th-e casts are somewhat flattened. 

R e m a r k s .  If the ridge between the striated and smooth p arts of the surface be 
due only to compression, a s  claimed by W!NKLER (1861 )  and BRAUNs (cf .  above ) ,  

these sp ecimens should be  ranged with P.  rhaetica. But  though a l l  sheils in  the fine 

clay at Östraby are more or less deformed by compaction, there are typical 

specimens of P. rhaetica preserved without any trace of the ridge. For this reason 

I am not quite convinced by BRAUNs statement and prefer to keep the present 

specimens separate, at all events provisionally. 

L o c a l i t y. Vallåkra clay at östraby, Kattarp . 
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Pleuromya suevica RoLLE? 

PI. III, Figs .  5-7 

1858. Plew·omya suevica RoLLE, Akad. Wiss. Wien, Sitz.-ber. Math.-Naturw. Cl. 26. 1857, 
P. 23, Figs.  2·-3. 

D e S•C r i p t i o n. Equivalve, inequilateral, regularly arched, sub-quadrangular, 

orre and a half or almost twice as Iong as high. Umbo about one-fourth the length 

distant from the anterior end of  the shell . Margin in front of  the umbo concave, 

ventraJ margin slightly cUl·ved. One specimen (Mo 6724) , preserved in galena, show� 

a coarse concentric s triat ion of growth Iines impressed upon the intemal mould, 

while other moulds have smooth or more or less crumpled sUl·face,  often cut 

through by irregular fissures .  A low, rounded ridge extends from the umbo towards 

the postero-ventraJ corner. 

S i z e :  

Length 

Height 

Riksmuseum Mo 6727 

o • • • • • • • • •  o .  

o .  o • • • • •  o o • •  

7.0 
3 .9 

Mo 6726 

9.9 

6 .8 

Mo 672'5 Mo 6724 

10.5 11.6 mm. 

6 .5 9 .5 " 

R e m a r k s .  This species co incides in man y respects with Pleuromya suevica 

RoLLE from the Rhaetic beds O'f Swabia, but differs in its oblique umbonal ridge and 

in being· devoid of  thE! mesial depression from the umbo towards the venb·al margin. 

However, such a depression seems to  be  also absent in RoLLE's seeond specimen 

(l. c. Fig. 3) , which differs further in being more triaugular in outline .  The Swedish 

specimens show the same variation as to outline, but bear no indica.tion of the 

lateral depression.  It is  quite probable that they represent a new species ,  but on 

account of  their bad state of preservatiDn I pr·efer to range them provisionally 

- with a mark of  interrogation - with Pleuromya suevica. 

It is not imposs ible that the " snail shells" , recorded by SvEN NrLsSON in 1823 from 

the coal mine at  Bosarp, belong here . 
H a r i z o n  an d l o c a l i t i e s . In the borrebed below the Lower Coal Bed at  

Skromberga (several specimens) and in the  Vallåkl·a c lay at östarp . 

Ceratomya stensioei n. sp .  

PI. III, Fig. 14 

1948. Ceromya stensioei TROEDSSOK, Rätiska fossH, P. 544 ff. 

M a t e r i a l .  The only specimen is a east of a left val ve without an y trace of the 

test,  but with thin and faint impress ions of  growth lirres in its per ipheric port ion .  

Length of  specimen 52 mm., height 40 mm. 

H o l o t y p e . R.M. Mo 6719. 
D e s c r i p t i o n. Outline oval, dorsal margin s traight, ven b· al margin forms a 

half-circle together with the anterior and posterior orres .  Umbo broad and high, 

near the anterior margin, with a concave outline in front. The shell has certainly 
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been more convex than in the fossil specimen, which shows radiating fissures, 

presurnably due to crushing and flattening. From the umbo a s traight ridge 
continues obliquely towards the pos terior margin. 

R e m a r k s. This species i .s very s imilar to Geratom ya ludovicae TERQutm from 

the Hettaugian of  Belgium and France .  I t  differs in its broader umbo and its 
oblique ridge clo se  to the dorsal mat·gin. 

Ceratomya qibbosa ETIIETUDGE from the bucklandi zone in the neighbourhood of 

Belfast ought to be  mentioned here, too .  It  has "longitudinal, or highly inclined, 

s lightly impressed ribs" on the east near the ventral margin recalling the "radiating 

fissures" mentioned above, though probably of a different nature. 
O c c u r r e n c e. Golleeted by Professor Eric Stensiö at. Hyllinge c o al mine, 

derived from the Rhaetic ,  certainly below the Lower Coal Bed.  

Cercomya carlsoni (LUNDGREN) 

PI. III, Figs. 8-!1 

1881. Anatina carlsoni LUKDGREK, Mo1luskfaunan, P. 47, PI. 1, Figs. 1-3. 

O r igi n a l d i a g n osi s :  Testa ovata, rugis. concentricis praedita; umbones 

paullo prominentes ,  fere mediani. 
R e m a r k s. This species  mu ch reserobles the An atina suessi described by 0PPEL 

(1858, P. 10, Text-Fig. 1) from the Rhaetic .of Swabia, especially as to the posterior 

pa.rt of the shell with curved ridge, concave dorsal margin, and the ear-like 

extension of  the postero-superior corner. It also shows a central depression of the 

sheil fr.om the umbo to the venh·al margin, but this is much fainter than in 0PPEL's 

figured specimen. In spite of this difference the writer is not altogether convinced 

that these  forms can be  kept separate and regarded as different. species .  

O c c u r r e n c e. A few specimens have been found in a sandston e len s in the 

Lower Coal Bed at Bjuv tagether with Ostrea hisinqeri (?) . 

Gervillia praecursor QuENSTEDT 

PI. III, Figs. 12-13 

1858. Gervillia praecursor QuEKSTEDT, Jura, P. 29, PI. 1, Figs. 8-11. 

11:',6-1. " " MooRE, Q.J.G.S. 17, P. 500, PI. 15·, Figs. 6-7. 

A right valve (PI. III, Fig. 12) samewhat damaged, with project ing umbo, 

convex anterior margin without  excavation, and an obtuse ridge erossing the valve 

obliquely. Outline as in Gervillia praecursor. In spite of the bad state of pre­

servation this shell coincides weil with the figures given by QuENSTEDT and MoonE. 

Length of  shell 5, height  2 .5  mm. 

Another right valve (Pl . III, Fig . 13)  has a long, straight hinge-line, and weil 

developed ear in front of  the umbo .  Shell  gently arehed with a very fine con­

centric striation. Umbo and posterior margin damaged. Length about 4, height 

2 mm. 
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In addition, two casts of the umbonal r egion with the hinge-line have been found, 

one belonging to a right, the o ther to a left valve. 

Loc a l i t y. Vallåkra clay at östraby, Kattarp . 

Pecten sp . 

Undeterminable fragments with coarse ribs, s imilar to those m P. valaniensis 

DEFR. 
östraby. Vallåkra clay. 

Liastrea hisingeri (NrLss . )  

1878. Ostrea conf .  pieteliana LUNDGREN, studier etc . ,  P. 38, PI. 2,  Fig. 64. 

The specimen figured by LuNDGREN as Ostrea cf .  pictetiana MonT. is rather in­

complete and cannot be distinguished from Liastrea hisingeri. According to LuND­

GREN, s everal fragmentary specimens have been met with in a sandstone !ens. 
H o r i z o n and L o c a l  i t y. Rhaetic .  Lower Coal Bed at B ju v .  

Madiala minuta GowF. 

PI.  III, Figs • .  10-11 

1837. Mytilus mimdus GoLDruss, Petr. Germ. 2, P. 173, PI. 130, Fig. 6 .  
185·6. Mytilus mimtlus 0PPEL and SuEss, Kö•ssener Sch.  PI.  1, Figs.  6�7. 
1858'. Modiola mimtla QuENSTEDT, Jura, P. 29, Pl. 1, Fig. 14. 
Non Mytilus minutus HEBERT 1869·. 

Non Mytilus minutus LUNDGREN 1878. 
Non Modiola minuta. MOBERG 1207. 

M a t e r i a l . One crushed right valve, preserved in clay, and several fragmentary 

specimens from sandstone nodules . 
R e m a r k s . In spi  te of the i r bad state of preservation the se  specimens coincide 

well with Madiala minuta, as far as comparison is possible wi.th the aid of  available 

figures and descriptions and museum specimens .  The relation between this specie s  

and  the  Swedish Liassic M. haffmanni i s  treated below under the head of  M. hillana 

(see P. 228) . 

S i z e: 

Length 

Height 

PI. III, Fig. 10 

4.5  

1 .7  

Mo 6723 

12.5 

5.0 

6720 

6 

6722 

> 14 

7 

6721 

20 mm. 

8.5 mm. 

O c c u r r e n c e .  Modiola minut a has a wide-spread distribution in the zon e of 

Avicula contarta, and has been met with in the Alps ,  France, Germany, and 

Belgium. It has also been recorded from the lowest Lias. The Swedish specimens 

are from the Vallåkra clay at  östraby and from the boundary bed, l m. below the 

Lower Coal Bed at Skromberga. 
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Modiola sp .  

M a t e r i a l . A great rnany crushed specimens in black clay. 
D e s c r i p t i o n .  Test thin. Shell surface with a d ense concentric striation of 

growth lines and still finer radiating striae, harcHy vis ible to the naked eye. Um­

bonal region of Modiola type. Measurements cannot be given on account of the 

fragmentary state of preservation. 

R e m a r k s .  The sheils are rather crowded in a thin la y er bu t broken and crushed, 

so that their real shape cannot be reconstructed, neither the entire outline nor the 

arching being preserved. 
Lo c a l i t y. In a thin layer of black shale in the drilling core No . 209 at Svane­

beck ; depth 239.34-240. 10 m. 

H o r i z o n. Just above the Coal Bed A, thus probably at  the very top of the 

Rhaetic.  

U ndeterminable Lamellibranchs 

A number of  small shells ,  which seem to have been quite smooth and without 

characteristic features , have been found in the grey Vallåkra clay at östraby. They 

cannot  be identified. 

Chemnitzia sp .  

PI. III, Fig. 12 

(cf. Chemnitzia nitida MooRE 1861, non LYCETT). 

The figured specimen, preserved as a east  with 5 whorls , has faint tranverse 

costae on the whorls, but is otherwise smooth .  Very similar to the type figured by 

Moore, but only half as high. 

The interior east of  another specimen of the same size and shape may belong to 

the same species . 

L o c a l i t y. östraby. Vallåkra clay. 

Arthropod a  

Subclass Ostracoda 

Ostracods are rare, but at  least three species may be distinguishable, all of  

which occur in pebbles of  brown sandstone, derived from the conglomeratic layer 

below the Lower Coal Bed at Skromberga. 

Vertebrata 

Scales of bony fishes occur in great number in the fossiliferous bed at Skrom­

berga, below the Lower Coal Bed.  
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Table III 

Distribution of the Rhaetic Fauna 

Vallåkra Cycle l B-Cycle l 
A

-

C y el e 
riJ � :>, t>O Q) ... Q) o 

.c Q) t>O t>O > :riJ riJ .c � ;§ .c ... s ::l <!) .., � � i:Q � U1 o riJ 
l 

:o ... p::j p::j > � 
w. w. 

Frandicularia sp. + l 
N uculana cf. appeli + l Eatrapezium hyllingense - - - + 
Prataeardia rhaetica + 

" sp. + 
Pleuramya suevica ? + + 
Ceratamya stensiaei - - + 
Gerearnya carlsani - - - - + 
Gervillia praecursar + 
Pecten sp. + 
Liastrea hisingeri - - - - + 
Madiala minuta + + 
Madiala sp. - - - - - + 
Lamellibranch inc. sed,is + 

l Chemnitzia sp. + 
Ostracods - + 

l l l Fish scales - + 



2. Liassic Fossils 

A. P ro t ozoa 

Order FORAMINIFERA 

A microfauna of foraminifers occurs in the clay beds at Katslösa  where the 

Pentacrinus stems and some other fossils have al.so been found. The main part of  

the fauna described in this  paper is derived from the bard beds of sandstorre and 

iron oolite, where, too, some foraminifers have been recorded. Foraminifers also 

occur in the Ammonite Bank of  the Brrgelholm and Höganäs troughs .  Since this 

part of  the fauna has been handed to a specialist for investigation it will not be 

treated in this paper .  

B. Echi n o derm a  

Class Crinoidea 

Genus P e n  t a c r i n u s  

Pentacrinus scalaris GoLDL"USS  

182'6-1833. GoLDFuss, Petref. Germ. I, P.  173, PI. 52, Fig. 3. 

1875. QuENSTEDT, Petrefactenkunde. B d  4, P. 209, PI. 98, Figs. 1-28. 
192·6. BERINGER, Jah resh. Verein.  vaterl.  Naturk. in Wiirttemberg. 82. P. 27. 

One segment of the stem, .showing "treppenartige Vertiefungen in den Ans­

schnitten der s ternförmigen Trochiten" (BERINGER), has been referred to P. scalar-is. 

Katslösa  Bed 18. 

Pentacrinus basaltiformis MILLER 

PI. XV, Figs. 1-10 

1821 . MILLER, Crinoidea etc., P. 62, PI. 2. 
1E26-33. GoLDFuss, Petref. Germaniae, P. 17'2, PI. 52, Fig. 2. 
1875. QuENSTEDT, Petrefactenk. 4. P.  219, PI. 98, Figs. 52:........76·. 
192:6. BERH\OER, Jahresh.  Ver. Vaterl.  Naturk. Wiirt. 82, P. 27. 

More than 30 stem port ions, with from one to thirteen columnals, coincide with 
those described by QuENSTEDT as P. basaltiformis. They are p entaganal in outline, 
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with more or less  edged corners and have "quer iiber der Vertiefung der Seiten 
genau in der Mitte der .einzelnen Glieder eine Reihe feiner Knötchen" (QuENSTEDT) . 

Katslösa. Common in the clay Beds 29 and 32.  

Pentacrinus c f. basaltiforrnis MILLEn 

PI. XV, Figs. 11 a-b 

1888. MOBERG, Lias i Sö Skåne,  P. 24, PI. 3, Fig. 14. 

A narrow, small columnal, pentaganal in outline, with sligthly concave sides 

and rounded edges was referred by MoBEJW to P. cf .  basaltiforrnis. Several additional 

specimens have been met with at Katslösa.  They are devoid of  the transverse 

granulation met with in typ ical forms, and may be specificaLly different. 

L o c a l i t y. Katslösa, in Beds 28, 30, and the clays between Beds 30 and 36. 

Pentacrinus cf.  subteroides QuENSTEDT 

PI. XV, Figs. 12-13 

1888. Pentacrinus cfr subteroides MoBERG,  Lias i Sö Skåne,  P. 25, PI. 3, Fig. W. 

Columnals circular, or sl ightly pentaganal with the s ides vertically concave, 

were described by Moberg from Kurremölla. Two specimens met with at Katslösa , 

one consisting of two columnals . 

Katslösa Bed 30. 

C. Vermes 

Genus S e r p u l a L. 

Serpula quinquesulcata MONsTER 

PI. XV, F,igs. 14 a-b 

182;6-1863. Serpula quinquesulcata GoLDFuss, Petref. Germ. l, P. 2'2'6·, PI. 67, Fig. 8. 

187·6. Ditrypa quinquesulcata TATE & BLAKE, Yorkshire Lias, p. 438. 
1888. Serpula quinquesulcata MoBERG, Lias i Sö Skåne, P. 28, PI. 1, Fig. 11. 
1909. Serpula quinquesulcata MALLING og GRöNWALL, Medd. Dansk geol. Foren. Vol. 3, P. 275. 

Occurs from the bucklandi zone up into the spinatus zone (TATE & BLAKE) . 

Typical specimens at Katslösa in Beds 1 9, 29, 30, 32, and 41 .  

Serpula terquerni MoBERG 

1888. Serptda Terquemi MoBERG, Lias i Sö Skåne, P. 28, PI. 1, Figs. 12, 13-. 

O r i g i n a l d e s c r i p t i o n: Tu be  free, p entagonal, with flat, almost con ca ve s ides 

of varying width ; slightly curved at posterior end, gradually .straightening towards 
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the aperture ; wound throughout its entire length, though only slightly - about 

half a turn in 30 mm. Surface erossed by numerous transverse lines ; edges irregular. 

Op ening surrounded by a rounded callosity, divided by shallow longitudinal furrows 

into five tubercles .  Interior of tube rounded. Shell rather thick. 
R e m a r k s . MoBEHG identified this species with Serpula pentagona TEHQUE11 & 

PJET'rE ( 1868, non GoLDFuss) . The present writer does not agree  with MoBERG in this 

respect., s ince the figures g iven by TERQTJE�I & PmTTE show a species with deep 

longitudinal sulci ,  rather different from the Seanian form but similar to S. quinque­

sulcata. The specimen figured by MoBERG as No . 12 ,  being rather complete, is here 

designated as the holotype .  It is  preserved in the Riksmuseum, Stockholm. 

O c c u r r e n c e .  Serpula terquemi i s  a rare species in the Katslösa Stage. The 

holotype is  from Kurremölla in S .E. Scania. A few specimens have been found at 

Katslösa, viz .  in Beds 32, 36, 41,  and 42. 

Serpula cf. mricostati QuENSTEDT 

PI. XXIV, Fig. 10 

1858. Serpula raricostati QuENSTEDT, Jura, P. 111, PI. 13, Fig. 18. 

Only one specimen met with (S.G.U. Museum) . 

D e s c r i p t i o n. Serpula attached at its  entire length, though possibly free at 

the anterior end, semicircular in cross seetian with well rounded free sm·face. 

Length of specimen over 27 mm. 

R e m a r k s .  This species i s  probably the same as S. raricostati , bu t since on ly 

one incomplete specimen has been met with the identificati.on remains uncertain. 

The QuENSTEDT specimens were collected in the Lias (J, where they are attached 

to Arietites raricostatum. 

Ho r i z o n a n d L o c a l i t y .  The present specimen has been collected in Bed 18 

at Katslösa and is attached to a shell of Chlamys tullbergi. 

Worm Trails 

Trails and tubes of varying s izes ,  apparently belonging to worms, have been met 

with in several harizons at Katslösa. The largest .specimen is 20 mm. in cross 

section, flattened, about 20 cm. in length. It was found in Bed 32. 

A narrow trail, 3 mm. wide and 55 mm. long, is quite independent of the bedding 

plane (Bed 42; s imilar specimens in Bed 45) . 

Medium sized trails in Beds 19  and 28. 

Fragments of a longitudinally striated cylindric tube,  5 mm. m diameter, have 

been found in Bed HO. 

10 
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D. Bra chiopo d a  

Brachiopods are very rare in the  Liass ic  beds of Sweden. LuNDGREN found some 

fragmentary specimens, which he defined as Rhynchonella sp., at Brandsberga, 
Dompäng and Döshult .  Small shells, attached to a Cardinia, were described a::; 

Discina s p . ?  They are now referred tentatively to Anomia. N o brachiopods have 

been recorded from the Lias of S .E .  Scania. 

At Katslösa, Beds 18 and 30, some additional specimens have been met with. 
In Bed 18 there are fragmentary shells,  referred below to Zeilleria perforata, and a 

small rolled and worn specimen of Rhynchonella deftneri in  secondary position . 

In Bed 30 there are a ventl·al valve of another Zeilleria, tagether with several 

fragments apparently of the same species (cf. Zeilleria numismalis LAM. sp.) - and 

a rather well preserved specimen of Spiriferina. 

Thus all the brachiopods met with hithert.o in the Liass ic  beds of Sweden belong 

to the order Telotremata of the class Articulata, though they are representatives 

of three different superfamilies .  

Superfamily TEREBRATULACEA 

Genus Z e i l l e r i a  BAYLE 

Zeilleria c f .  pertomta (Pm TTE) 

1856. Terebratula perforata PrETTE, Bull. Soc. geol.  Fr. (2) 13, P. 2:06, PL 10, Fig. 1. 
19·36. Zeilleria perforata JoLY, Lias in·ferieur, p. 157. 

R e m a r k s . One specimen with p erforate shell, s amewhat fragmentm·y but with 

the elongate shap e of Z. perforata has been referred, though rather hesitatingly, 
to this species .  Several fragments have been met with in the same bed.  

D i s t r i b u t i o n .  Z. pertomta has a wide distribution and has been recorded 

from the Lower Lias of Germany, England, Belgium and France. In Germany it 
i s  found in the lower part of the Lias a ,  but in Belgium its main distribution is  in 

the S inemurian , both in the upper (fl) and in the lower p arts (a3) . 

L o c a l i t y. Katslösa 768, Bed 18 .  

Zeilleria cf .  numismalis (LAMARCK) 

PI. XV, Fig. 15 

183S. Terebratula numismalis QuENSTEDT, Jura, P. 99, PJo. 12., Fig. 11. 

D e s c r i p t i o n. A ventraJ valve (R.M. Br.  5 1 18) with rounded anterior outline,  

small foramen and rather flattened shape, might be  referred tentatively to T. numis­

malis. It has not the p entaganal outline of the typical form but answers weil to a 

specimen figured by QuENSTEDT ( see  above) .  

D i s t r i b u t i o n .  Zeilleria numismalis, the darninating index fossil of the so-caUed 

numismalis marl of Swabia (Lias y) occurs from the Lias a to the o. 
L o c a l i t y. Katslösa Bed 30. 
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Superfamily SPIRIFERACEA 

Genus S p i r i f e r  i n a n'ORBIGNY 

Spiriferina walcotti Sow. var. miinsteri DAVIDSON 

PI. XV, Figs. 16 a-d 
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1851. Spiriter Miinsterii DAVIDSON, Monogr. Brit. Oolitie and Liasic Brach., P. 26, PI. 3, Figs.  
4-6. 

W15. Spiriferina miinsteri RoLLIER, Synopsis ,  P. 64. 
19'27. Spiriferina Walcotti SowERBY sp ., var. Miinsteri CORROY, Ann. de Paleont.  16. P. 26, PI. 4, 

Figs. 13-16. 
1936. Spiri{erina Walcotti Sow. var. Miinsteri JoLY, Lias inferieur, P. 149. 

M a t e r i a l. On e entire specimen, samewhat depressed and deformed (R. M. B r 

5 1 1 1 ) ,  and one fragmentary interior mould, showing the inside of  the dorsal valve.  

D e s c r i p t i o n. Dorsal valve,  width almost double the length ; one mes ial fold,  

4 or 5 lateral plications on each side,  small area. Ventral valve with p roj ecting 

umbo ; high area, sl ightly arched ; delt idium elongate ; surface with a deep median 
sinus and 4 plications on each s ide.  Hinge-line s traight. Shell punctate. 

S i z e .  Length 15 .8 ,  width 18.4, and thickness 10 mm. (1  : 1 . 1 6  : 0 .63) . 

R e m a r k s. In spite  o f  i ts  deformed shape the figured specimen agrees weil 
with Spiriferina miinsteri DAviDSON ( 1851) . This species was referred by RoLLlER to 

the phylum of S. walcotti and claimed to be of  Lower Charmouthian Age. Accord­

ing to CoRROY and JoLY it i s  a variety of the latter species .  
O c c u r r e n c e .  S. walcotti var.  miinsteri is known from the Upper Sinemurian 

of Austria, LOI·raine ,  and Belgium ; from the Lower Charmouthian of Alsatia;  and 

from the Middle and Upper Charmouthian of  England. The Swedish specimens are 

from Katslösa 840 (Bed 30) . 

Sup erfamily RHYNCHONELLACEA 

Genus R h y n c h o n e ll a  FisCHER DE WALDHEIM 

Rhynchonella deffneri 0PPEL 

PI. XV,  Figs .  17 a-c 

18'61. Rhynchonella Deffneri OrPEL, Zeitschr. d.  d .  geol. Ges .  13, P. 535. 
1882. Rhynchonella Dcffneri HAAS and PETRI, B ra ch. d. Juraform. P. 165, PI. 2, Figs.  1-19. 
188.'5. Rhynchonella Deffneri HAAS, Brach. rhet. et jurassiques,  P. 36, PI. 3, Figs. 32, 37, 45----4,6. 

19-17. Rhynchonella Deffneri RoLLIER, Synopsis ,  P. 1V3. 

M a t e r i a l . Only one specimen met with (S.G.U. Mus�eum) . This is a coarsely 

crystallized intemal mould, preserved in calcite .  

D e s c r i p t i o n .  Outline subtriangular, pl ications few and developed only an­

teriorly. The ventral valve has a faint mesial pl ication and two lateral folds on 

either side .  In the dorsal valve the plications are st i l l  less marked ; a small fissur e  

from the septum i s  visible. 
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S i z e .  Length 6.1 ,  width 5.4,  thickness 4 . 1  mm. 

R e m a r k s. In spi te of the incomplete state of preservation the identification 

of this spec imen seeros to be well founded, since the number and the position of 

the p l ications coincide with those in Rh. deffneri. Of course the interna! mould 
("Steinkern ") has mu ch fainter plications than the ex te rior surface .  In this c ase 

the pl ications are probably sti l l  fainter,  since the steinkern seeros to have been 
abraded before its final embedding. It  was found in a conglomeratic sandstone 

t agether with well-rounded quartz grains of about the same size ,  all embedded in a 

matrix of sand. There i s  no doubt that the foss il has been removed from its 
original sediment, then washed and rolled, and finally embedded into the sandstone. 

D i s t r i b u t i o n. Rh. deffneri occurs in the Gryphiten-band of Swabia, in the 
same hnrizon in England, Alsace, and Lorraine, and in the Sinemurian of the 

Vaudois Alps .  

H a r i z o n a n d  L o c a l i t y. The present specimen was  found in a secondary 

posit ion at Loc .  768 (Bed 18 ) ,  Katslösa. 

E. l\foilusc a 

Class Lamellibra nchia 

Family CTENODONTIDAE 

Genus P a l a e o n e i l o  HALL. 

T y  p e s p e c i e s .  Nuculites constricta CoNRAD. 

G e n e r i c c h a r a e t  e r s .  Shell sub-elliptical, mor e or  l e s s  inequilateral, with 

broad, depressed,  and only slightly incurv-ed umbones placed between the middle 

and the anterior quarter of the length ; frequently samewhat cuneiform, with a 

bluntly pointed posterior end. Hinge-line arcuate or sub-angular, with numerous 
small taxadont teeth which may be arranged in an uninterrupted row, although 

there is a slight change in their orientation or a break in their alignment below 

the umbo. Ligament externa!. Adductor scars subequal, s ituated below the ex­

tremities of the hinge-line .  Pallial line simple ; valve margins closed. 

R e m ar k s .  Though this taxadont genus was founded up on a Devonian species , 
i t  soon became evident that it survived into the Mesozoic. In 1895 A. HITTNER 

showed that several Triassic  species of Palaeoneilo had been referred to "Leda" or 

Nucula. And BomsslAK (1904) described five new species from the Volga Stage. 

However, these interpretations seem to have been totally neglected by authors 
until 1937, when L. R. Cox was able to refer the well-known Jura ss ic  species 

"Leda" galatea and "L." phillipsii to Palaeoneilo. In a following p aper ( 1940) 

he added two new Jurass ic  species from India. 

In the present pap er Palaeoneilo galatea i s  for the first time recognized in 
Sweden. It is accompanied by two additional species of this genus, viz .  "Leda" 

bornholmiensis v. SEEBACH and Palaeoneilo oviformis n. sp .  
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The genus Palaeoneilo differs from other taxadonts in the absence of a ligament­

pit beneath the umbo,  in having an externa! ligament, and in  having the teeth 
arranged in an uninterrupted series .  The last-narned feature is well shown in a 

figure of "Leda" bomholmiensis, given by MoBERG (1888, P l. l, Fig. 49 b) . This 
sp ecimen also  shows the absence of  the ligament-p it beneath the umbo .  On the 

other hand all three species p assess a shallow furrow along the posterior hinge 

margin, pr.obably the attachment for the externa! l igament. The ranging of P. ovi­

formis n. sp . with this genus is mainly owing to the external features, which 

co incide well with those in P. bornholrniensis and P. galatea. 

Palaeoneilo galatea (n'ORBIGNY) 

PI. XVI, Figs. 1, 2, 6·, (9-11?) 

1850. Leda Galatea n'ORBIGNY, Prodrome, 8c et. no 152. 
1858. Nucula infkw QuENSTEDT, Jura. P. 1 10, Pl. 13,  Fig. 41 ; P. 187, Pl. 23, Fig. 15. 
1869'. Leda Galatea DuMORTIER, EtudeS' paleontologiques,  3· . P. 120, PI. 19, Figs·. 5-6. 
1871 . Leda Galathea BRAUNs, Unt. Jura, P. 3:74. 
187,6. Leda galathea TATE and BLAKE, The Yorkshire Lias.  P. 383 , PI. 1 1 ,  Fig. 5. 
1898. Leda Galathea SKEAT and MADSEN, Jurassic B oulders,  P. 83. 
19e6. Nuc1tlana (? Rollieria) galatea Cox, Q.J.G.S .  92. P. 465, PI. 34 , Figs.  1 1 ,  12. 

1937. Palaeoneilo galatea Cox, Pro c.  Malac. Soc .  22. P. 191 ,  Pl. 15, Figs . 4-7. 

M a t e r i a l .  28 specimens, a few orres with preserved test .  

D e s c r i p t i o n .  Shell taxodon t, inequilateral, the umbo inflated,  s ituated at 

one-third the shell length from the anterior end. Dorsal end bluntly rounded, 

ventral margin strong ly curved, dorsal margin: posterior part straight, anterior 
part slightly concave. Shell surface with thinly placed concentric l ines .  Dorsal 

margin with a thin furrow behind the umbo, bounded outwards by a low ridge . 

S i z e of figured specimens (Pl . XVI) : 

Length 

Height 

• •  o .  o .  o 

• •  o • • • o 

Figs . 

4.5 

2.7 

1 9 

5.0 

3.2 

2 

5.5 
2 .7  

10 

5.5 

3 .9 

1 1  

6.0 

3.6 

6 

9.0 mm. 

4.0 " 

R e m a r k s. P. galatea seems to vary considerably, to judge from the figur e s 

given by different authors.  The above differences as to the relative proportions is  
partly owing to  the mode of  preservation, same specimens being devoid of  shell .  

Thus the intemal casts in Figs.  9-1 1  are uncertain ; the umho is inflated as in 

P. galatea, but the general outline and the proportions would favour an identific­

at ion with P. oviforrnis n. sp .  In the present collection there is no specimen that 
shows the entire hinge-line.  P. galatea is closely allied to P. bomholrniensis but 

differs in its more projecting preumbonal part (see also the latter spec ies) . 
O c c u r r e  n c e .  P. galatea i s mainly a Lower Pliensbachian species and has a 

wide distribution in Western Europe . It has not been r ecorded before in Sweden 
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Fig. :m. Palaeoneilo bornholmiensis voK SEEBACH, showing the hinge-linc. 
(Same spe cimen as in Moberg 18'8S, PI. 1, Figs. 48, 49· . ) 

Size X 4. 

but was found in an erratic boulder at Tuel Skov in Sealand, Denmark, together 

with a rich fauna belonging to the jarnesoni zone (SKEAT and MADSEN) . In all 
l ikelihoad  this boulder has i ts origin in the Katslösa region. 

L o c a l i t y. Katslösa Beds 27, 28, 30, and 32.  

18>65. 
1 879. 
1 888. 
1 909. 
1911 . 

Palaeoneilo bornholrniensis (v. SEEBACH) 

PI. XVI, Fig. 3 ;  Text-Fig. 3!1 

Leda Barnholmensis voN SEEBACH, Geol. von B ornholm, P. 344.  
Bornholmiensis LuKDGREN, Jura p å  Bornholm, P. 20, Fig.  27.  

" 

MoBERG, Lias� i Sö Skåne, P. 44, Pl. 1, Figs. 48, 49. 
MALLIKa og GRONWALL, Medd. D.G.F. 3, P. 282. 
MALLIKG, ibid. P. 630. 

M a t e r i a l. 18 specimens,  mostly intemal casts ,  b ut  a few sheils are preserved.  

D e s c r i p t i o n .  Shell strongly inequilateral ,  the umbo being place d at  one­

fourth the shell length from the anterior end. Posterior end bluntly rounded. Ventral 

margin gently curved. Dorsal margin straight behind the umbo, concave in front 

of  it .  Surface covered with fine but distant concentric lines .  Hinge consists of an 

uninterrupted row of teeth, which decrease in size from both ends towards the 

umbo .  There is no ligament pit  beneath the umbo .  Behind the umbo the hinge is  

bounded dorsally by a shallow furrow, which probably was the attachment for 

the external ligament. 

S i z e .  Lengtl1 o f  figured specimen 7 .5 mm. , height 4 mm. 

R e m a r k s .  In P. bornholrniensis the umbo is  placed el o ser to the anterior end 

than in P. galatea, and the posterior pa.rt of  the shell i s  more extended. But in other 

characters,  for instance the sculpture, i t  comes close to the latter species .  

O c c u r r e n c e .  P. bornholrniensis has been collected at  Kurremölla  and Kulle­

mölla in S.K Scania as well as on  the island of Bornholm. The present collection is 

from Katslösa Bed 30 (13 specimens) and Bed 32 (5 specimens) . 
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Palaeoneilo oviformis n. sp .  

P L  XVI, F'igs. 7,  8 ,  1 2 ,  a n d  1 7  

M a t e r i a l .  Nine specimens, som e of  w h ich are  dev.o id of  s hell, on ly the  interna! 

eas t  being preserved. 
D e s c r i p t i o n .  Shell taxodon t ,  subovate,  inequilateral with po int ed, slig h t! y 

projecting umbo .  Umbo forwardly directed, s ituated not far from the middle of the 
s hell. Posterior p ortion of  s hell decreases rapidly backwards ; anterior on e semi­
circular in outline. Dorsal margin: posterior portion slightly convex, anterior one 
convex, forming part of the semicircular outline of  the preumbonal part of  the 
she!! .  Hinge-line (Fig. 12) not visible in its entire length ; it seems to form a 

regu],ar curve, in lateral view partly concealed by the umbo.  Ligament externa!.  
Surface  with rather irregular concentric Iines of  growth, more crowded than in the 
preceding species . 

S i z e  of figured specimens (PI . XVI) . 

F'.i,gs .  17 7 8 12 

Length . . . . . . . . . . . . 4.5 4.6 4.9 6.6 mm . 
Height 3 .2  3 .1  2 .9  3 .9 " . . . . . . . . . . . . .  

R e m a r k s .  This species is  referred to the genus Palaeoneilo on account of  its 

externa! ligament and other externa! characters .  It differs from P. galatea in  its 

convex d.orsal out l ine and more po inted posterior end. As mentioned above it is 

uncertain whether the interna] casts F'igs.  9-1 1 ,  PI .  XVI, belong here . or to 

P. galatea. 

O c c u r r e n c e. Katslösa, Beds 30 and 32.  

Family NUCULANIDAE 

Genus N u c u l a n a LrNK 

Nuculana zieteni (BRAUNs) 

P�. XVI, Figs. 13-16 

1832. Nucula inflata ZrETHEN, Wiirttemb. Vern·t. PJ.. 57,  Fig. 4 (non SowERBY). 
1837. Nucula acuminata Gowrvss, Petref.  G erm. 2, P. 155, PI.  125, Fig. 7 (non Zn:THEN) . 
1871.  Leda Zieteni BRAUNs, Untere Jura, P. 373 (non n'ORBIGK'Y 1860) .  
1 8918. Leda Zieteni SKEAT a n d  MADSEN, Juras.s·ic boutders,  P .  82. 

M a t e r i a l . 10 specimens . 

D e s c r i p t i o n. Shell pear-shaped, ornamented with fine concentric I ines,  some­

t imes effaced posteriorly. Umbo just in front of  the middle .  Ventral margin strongly 

oonvex ; pre-umbonal part o f  dorsal margin almost straight, post-umbanal part 

concave. Posterior part of  shell decreases rapidly in width, posterior end rounded. 
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S i z e: 

R. M. Mo 6222 . . . . . . .  . 

R.M. Mo 6224 . . . . . . .  . 

Fig. 1 6  (S .G.U.) 

Fig. 15 (S.G.U.) 

Gustaf Tro edss on 

Length 
(ineomp1ete) 

5.3 mm. 

4.0 " 

5 .5 

5 .6 

" 
" 

Height 

3 .2  mm. 

3.4 " 

3 .7 

3 .8 

" 

" 

Thickness  

2 X 1 .0  mm. 

R e m a r k s .  The spec ific name Leda zieteni was given already in 1 850 by 

D 'ORBIGNY in order to replace Nucula amygdaloides ZrETEN (non SowERBY) . This 

species ,  however, being quite different from Leda zieteni BRAUNs , is p robably a 

synonym of Palaeoneilo galatea, as suggested by Cox (1937, P .  1 9 1 ) .  

D i s t r i b u t i o n .  Nuculana zieteni is  a Middle Liassic species of  German y, Eng·­

land and the Rhone basin, though in England it appears already in the oxynoti 

zone and occurs also in the raricostatum and the jamesoni zones .  It has not been 

met with before in Sweden, but was found in the enatic boulder at Tuel Skov, 

Denmar k. 

L o c a l i t y .  The Katslösa specimens are from Beds 28 and 30. 

Subgenus R y d e r i a  WrLSON 

Nuculana (Ryderia) doris (D 'ORBJGNY) 

1S37. Nucula complanata Gown;ss, Petrefacta Germ. 2, P. 156, PI. 125, Fig. 11 ( non PHILLirs, 

11:'129) . 
1850. Nucula doris D'ORBIGNY, Prodrome, P. 253. 

1858. Nucula complanata QuEKSTEDT, Jura. P. 1 10, PI. 13, Figs.  39', 40 ; P. 186, PI. 23, Figs. 9-10. 
1871 . Leda complanata BRAUNs, Untere Jura, P. 372. 
1909. Leda complanata MALLIKG & GRöNWALL, Medd. D.G.F. 3. P. 2812, PI. 10, Figs.  9-10.  
1936. Nuculana (Ryderia) doris Cox, Q .J. G .S .  92.  P. 466', PI. 34,  Fig. 16.  

F o r  furthe r  synonyms see  Cox, l .  c .  

M a t e r i a l .  Th e elongated posterior p ortion of a right val ve and a young 

specimen, the latter referred here only with hesitation. 

D e s c r i p t i o n .  The posterior portion narrows off gradually. The area is 

bounded outwards by a rounded barder, which extends backwards. Behind the area 

it turns over to  the lateral s ide and forms a thickening of  the dorsal margin in 

the posterior end o f  the shell .  The tooth-bearing interior margin of  the valve is 

elevated and separated from the exterior border by a shallow longitudinal groove.  

It forms the r ight half  of  the roof-like elevation within the area. 
R e m a r k s . This species has a lang narrow "tail"-like extension of the shell , 

also met with in species like Nuculana renevieri (OPPEL) and N. texturata (TER­

QUEM & PrETTE) . All these species have also been stated to occur in the Lias of 
scania or Bornholm. In 1879 LUNDGREN identified Leda texturata in p ebbles 

belonging to the Myoconcha beds of Bornholm (Lias y) , mainly by reason of the 
s culpture. To judge from the figure (LuNDGREN, l. c.  Fig. 25) , this s culpture does 

not exclude an identif ication with N. doris. In 1888 MoBERG described Leda 
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renevieri from the jamesoni beds of S .E .  Scania. And, finally, MALLING and GRöN­

WALL recorded L. complanata (= Nuetdana doris) from solid rock at Stampeaa, 

Bornholm, tagether with a rich Lias y fauna. The two latter authors recognized 

the longitudinal roof-like elevation of  the area., which is characteristic o f  this 
species.  A thorough study of  the specimens figured by MoBERG shows the same 

feature .  According to MoBERG the area should be concave and bounded by a .sharp 
horder. The preserved typ es ,  however, show rounded exterior borders of the area. 

Inside of  this there is a narrow concavity, while the inner border i s  elevated, 

forming a roof-l ike convexity with th e elevated border of the opposite valve . 

These facts indicate a close affinity to Nuculana doris . 
In England, France, and Germany N. texturata and N. renevieri are restricted 

to the lowest Lias,  N. texturata being recorded from the Lias a, N. renevieri from 

the Lias a and (J beds, while N. doris belongs to the Lias (J-ö. 
H o r i z o n  a n d  L o c a l i t y. In Beds 32 and 45 at Katslösa. 

Genus R o l l i e r i a  CossMANN, 1920 

= Nuculopsis RoLLlER, 1912, (non GlRTY, 1 9 1 1 )  
= Isoleda RoLLIER, 1923 (non DE RYCKHOLT, 1853) 

= Isonuculana Cox, 1925 

RoWeria bronni (ANDLER) 

PI. XVI, Figs. 4-5 

1837. Nucula subovalis GoLDFuss, Petref. Germ. 2, P. 154, PI. 125, Fig. 4, (non RoEMER, 1836 ) . 
1858. Nucula palmae QuEKSTEDT, Jura. P. 110, Pl. 13, Fig. 42; P. 187, PI. 23-, Figs. 16-17 (non 

SowERBY, 1 8'24) .  

18i'i'8. Leda Bronni AKDLER , N. J. f. Min. etc.  1858, p .  644. 

1'H6li. palmae DuMORTI ER, Etudes 3, P. 12,0, PI. 1li, Figs. 3, 4. 

1879. subovalis LuNDGREN, Jura på Bornholm, P. 19, Fig. 23. 
1888. MoBERG, Lias i Sö Skåne,  P. 4<6, PI. 1, Figs•. 53-56. 

1898. SKEA T  and MADSEN, Jurassic boulders, P. 83. 
1909•. MALLING og GRöKWALL, M·edd. D .G.F.  3, P. 282. 
19·3·6. Nuculana (Rollieria) bronni Cox, Q .J.G . S . 92, P. 464.  

M a t e r i a l .  1 5  specimens .  

R e m a r k s .  The specific name subo'ualis GoLDFuss (1837) , constantly u sed in  

the  Swedish l i terature s ince  1879 ,  i s  not valid, s ince  it  was  preoccup ied for  a 

species from a different horizon, published by  RoEMER in 1836. According to Cox 

the earl iest  valid name for this species appears to be Leda bronni ANDLER. As to 
the generic name, Rollieria CossMANK has to  stand, as i s  understood from the above 

list. 
As po inted out by MoBEHG the Swedish specimens referred to Leda suboval is  are 

very variant as  regards the exterior outline. They are more or less ovate, but, in 

young specimens, especially, the outline is  circular or subtriangular. The umbo is  
acute and small, and projects a l ittle beyond the mm·gin. Posterior part of  shell, 
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as a rule ,  more elongate and lower than the anterior. Surface with fine, concentrie 

growth lines . 

S i z e: 

Fig. 5 (R.l\L Mo 6200) 

Fig.  4 (S.G.U. Museum) 

Length 

13 .7  mm. 

3.0 " 

Height 

8.0 mm. 

2. 1 " 

D i s t r i b u t i o n .  According to MoBERG , this Lower and Middl·e Liass ic  species is 
rather common in S.E. Scania, especially at Kurremölla. It has been met with also 

on the is land of  Bornholm. The Katslösa specimens are from Beds 30, 32, and 41 .  

Family NUCULIDAE 

Genus N u c u l a  LAMAReK 

Nucula distinguenda MoBERG 

PI. XVIII, F.igs .  7 a-c 

1888. MoBERG, Lias i Sö. Skåne, P. 42, PI. 1,  Figs. 43-4:j .  

O r i g i n a l d e s c r i  p t i o n (in translation) : Small, thick,  subovate ;  vent r al margin 

slightly curved. Posterior and anterior parts of  hinge line meet at an angle of more 

than 100 ° ; the former is rather long, sl ightly convex ;  the latter short, con ca  ve. 

Anterior end somewhat truncated, obliquely from below upwards.  The truncation is 

not quite straight. Umbo rather strong, bent forwardly. Lunule large and wide, well 

defined.  In entire specimens it  i s  almost flat, or s lightly elevated along the middle .  

Area deep,  long and narrow, not well  defined. One entire specimen is  5 .5 mm. long 

and 4.5 mm. high and 3 mm. thick.  Largest spec imen 6 mm. long and 4.5 mm. high. 

M a t e r i a l .  One entire specimen. 

S i z e: Length 

P l. XVIII, Fig. 7 . . . . . . . . . 4 .5 mm. 

L o c a l i t y .  Katslösa 840 (Bed 30) . 

Height 

3.3 mm. 

Family GRAMMATODONTIDAE 

Genus G r a m m a t o d o n  MEEK & HAYDEN 1860 

Grammatodon cypriniformis (LuNDGREN) 

PI. XVII, Figs. 1-1 5 ;  PL. XVIII, Fig. 1 

?1860. Area eueullata AKDREE, Z. d. d. geol.  Ges .  12. P. 587, PI. 14,  Fig. 8. 
18f\i1 . Area cf. eueullata v. SEEBACH, Geol .  d. Inse! Bornholm, P. 344. 

Thickness  

2.0 mm. 

1879•. Cueullaea eypriniformis LUNDGREN, Jumformationen p å  B ornholm, P. 1 9, Figs .  29 ,  33 . 
1888. Maeradon eypriniformis MoBERG , Lias i Sö. Skåne, P. 39, PI. 1, Figs. 4 1-42. 
1'909. Maeradon eypriniformis MALLING and GRöKWALL, Medd. D .G.F. 3, P. 283.  

O r i g i n a l  d i a g n o s i s . This species was originally described by B.  LuNDGREN, 

who found his specimens in  the Lias of  Bornholm. "Only moulds preserved" . . .  
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"From the umbones there runs backwards and downwards a rather sharp keel,  

behind which the shell i s  suddenly depressed ;  in front of i t  the shell surface bends 

gradually towards  the anterior margin. The latter is rounded, the posterior one 

s amewhat more abruptly cut off. To judge from externa! casts the test  s eems to 

have been provided with more or  less  well  marked growth lines without any 

radiating ribs or mo re prominent ornamentation." 

Lundgren also cl aims that young stages of this species  were more elongated, 

while the adult i s  more rounded-quadrangular with more projecting umbones.  

A d d i t i o n a l f e a t u r e s .  Moberg has given a careful and detaiJ.ed description of  

this species .  According to  him the shel l  has not only concentric growth l ines but 

also a faint radiate .s triation, best  vis ible in front of  the anterior keel but also  

behind the  posterior kee l  and even on other parts of the  shell, though in  most 

cases this f ine ornamentation seems to have been destroyed. Moberg was also weil 

acquainted with the great variation which he - like LuNDGREN - attributed to 

different growth s tages ,  the adult being relatively and gradually lower in the 

posterior end, and the posterior keel becoming more and more effaced near the 

inferior margin. 
Moberg's spec imens are 8-10 mm. in  length, 6-7 mm. in height and 4-5 mm. 

in  thickness (entire spec imens) . One specimen i s  13 ,  another 16  mm. in  lengtl1 . 

D e s c r i p t i o n. The Katslösa spec imens show all the characteristic features of  

Cucullaea cypriniformis, even the fine radiate striation. The two valves are not 

al ike ,  however, in this  respect .  
L e f t v al  v e .  The f ield in  front of  the anterior ridge i s  covm·ed with a few 

(3 to 5) rather strong ribs which d iverge from the umbo but do not cover the 
antero-superior corner of the shell .  The umbo i s  crowded with thin vertical ribs .  

In the field behind the posterior kee l  a few r ibs  are  vis ible close  to and along 

the keel .  

R i g h t v a l v e .  This  i s  covered with thin, closely-set ribs in the umbonaJ. region 

as well as in front of ,  and behind, the umbo .  Sametimes two or three ribs in front 

of  the umbo - especially in young spec imens - are rather wide apart and rather 

prominent. They do not reach the margin. 

B o t h v a l v e s .  All ribs begin at  the umbonal crest or i ts  vicinity and ten d to 

disappear towards the margins .  

E x c e p t i o n .  The coarse anterior ribs of  the le f t valv e are weil  vis ible even 

close to the margin. Young spec imens have more widely-spaced and relatively 

stronger ribs .  
V a r i a t i o n s .  The Katslösa specimens als o show marked variations in the 

external shap·e o f  the shell , as observed by LUNDGREN and MoBERG, though these  are 

not due to difference in age. The first impression i s  that they belong to different 

species ,  and the present writer has made fruitless efforts to  class ify the great 

multitude of  these shells .  There are -extreme forms, i t  i s  true,  but these  are con­

nected by intermediate ones and all o f  them show the charactm·ist ic ornamentation 

of  the left  valve.  



1 5 G  Gustaf Troedsson 

S i z e . In order to get an idea of the most striking variations the writer has 
measured the length and height of  a series of well preserved specimens, with and 

without the test .  The ratio height : length, multiplied by 100, gives a suitable index 
for comparisons : 

1 .  Sp ecimens without test  ( interna! moulds) : 

No. Val ve Height Length Index 

P l. XVII, Fig. 1 Mo 6624 L 3 mm. 6 mm. 50 
" " 3 Mo 6181  R 3.5 " 6.5 " 54 
" " 4 S .G.U. Museum L 4 " 7.5 " 53 
" " 2 Mo 6176 R 4.5 " 9 " 50 
" " 6 Mo 6189 L 5 " 10 " 50 
" " 5 Mo 6191  R 5 " 10 " 50 
" " 7 Mo 6242 L 5.5 " 10 .5  " 52 

2 .  Specimens with test : 

P l .  XVII, Fig. 9 S .G.U. Museum R 2.5 " 4 " 63 
" " 10 Mo 6181  L 3 . 1  " 4.5 " 69 
" " 1 1  M o  6 178 L 3.7 " 6 " 62 
" " 12  Mo 6177  L 4 " 6.2 " 64 
" " 13 S .G.U. Museum L 4.2 " 6.5 " 65 
" " 1 4  S . G.U. " R 4.2 " 6.5 " 65 

Pl.  XVIII, " 1 S .G.U. " L 7.5 " 1 1 .5 " 65 

As is  seen from the table the intemal moulds are about half as high as they 

are long, while specimens with test are proportionately higher. On account of the 

arching of  the shell the presence of  a thick test will certainly increase the ratio 

height : l ength, in relation to the same ratio in the mould. This well explains the 

appearance of  long and short forms of  this species at Katslösa.  Accordingly, the 

variation referred to may not  indicate any sp ecific difference.  Nor does i t  indicate 

different growth-stages, as earlier writers have suggested. 
D i s c u s s i o n o f t h e g e n u s .  Cueullaea eypriniformis LuNDGREN has three lon g 

teeth in the posterior part of the hinge, p araHel to the hinge-line, and a number 

of  small ones in the anterior p art. The shell i s  subquadrangular with almost  mesial 

umbones and the surface is  covered with growth lines and a fine radiate striation.  
These characters unite this  species with Grammatodon MEEK and HAYDEN. 

There has been much confusion about Grammatodon and allied genera. For a 

long time species belonging here have been listed as Maeradon LYCETT MS 1845, 

preoccupied .  In 1930 AHKELL gave a review of the generic position and phylogeny 
of  some Jurass ic  Arcidae. He claimed that Paralleladan was the true substitute 

name for Maeradon and divided it into the subgenera Parallelodon, Beushausenia 

(= Gasmetadon BRANSON) , and Grammatodon. In a more recent paper, ERANSON 

(1942) shows that Grammatodon MEEK and HAYDEN 1860, has s ix years' priority 
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over Paralleladan .M:�;�;K & \VoRTHEN 1866, a n d  consequently the arcid subgenera 

treated by ARKELL have to be grouped in the genus Grammatodon. 

The present species belongs to the subgenus Grammatodon, which has a much 
shorter binge line and more mesial umbones than in the other subgenera, the 

external shape being quite s imilar to that in Cucullaea. In the latter, however, 

the teeth are short and arranged symmetricaily on both sides of  the umbo.  
D i s c u s s i o n o f t h e p r e s e n t s p e c i e s .  The Bornholm specimens recorded 

by voN SEEBACH ( 1 865) as Area cf. cucullata do not  differ from Grammatodon 
cypriniformis, according to LuNDGREN (1879) and MoBERG (1888) . It is not at all 
impossible that our species also  embraces the Area cucullata described by ANDREE 
(1860) from Jurass ic  p ebbles at Stettin and Königsberg, as suggested by MoBERG. 
The true Area cucullata (MDNSTER) is .M:iddle Jurassic in age and has much .stronger 
ribs than our species .  

The fact that the coarse r ibs on the pre-umbonal part  of  the shel l  are best  

visible on the lef t  valve is  an important feature which distinguishes G. cyprini­

farmis from all other species .  It is even most interesting, since it po ints 1 )  towards 
the Middle Jurass ic  species Grammatodon inaequivalvis (GoLDFuss) , in which such 

ribs cover the whole surface of  the left valve hut only anterim·ly in the right, and 

2) towards the Middle Jurassic species Grammatodon concinnum PHILLIPS, which 

has strong ribs only in front of the umbo in both shells . In G. cypriniformis the 

anterior ribs in the right valve are already indicated.  

Two specimens have retained colour markings in the shap e of concentric dark 

bands at regular distances and paraHel to the growth lines .  
D i s t r i b u t i o n .  Grammatodon cypriniformis (LuNDGREN) has been me t with  in  

the  Myaconeka Bank on Bornholm, the  Cardium Bank of S .E .  Scania (Fyledalen) 
and abundantly in the Katslösa Stage of  N.W. Scania, where it occurs from Bed 22 

up to Bed 32, hut is especially common in Bed 30. 

Subgenus C a t e l l a  HEALEY 

Grammatodon (Catella) sinuatus n.  sp .  

PI. XVIII, Figs.  3-5 

M a t e r i a l .  One left valve (Fig. 4) and two intemal casts (Figs. 3 and 5) are 

preserved (S.G.U. Museum) . 

D e s c r i p t i o n. U m bo  strong and w ide, not especially high, di vid ed by a broad 

and deep sulcus into one anterior smaller and one posterior p ortion. The sulcus 

widens downwards and flattens, hut continues to the ventral margin, thus in reality 

dividing the whole shell. Shell surface covered with vertical ribs, which are rather 

strong and prominent in the most arehed parts of the valve, i. e .  on either side of 

the sulcus - hut weak and thin in the sulcus itself and near the anterior and 

po sterior margins.  The ribs are erossed by coarse, elevated lines of growth. Outline 

of  ventraJ and posterior margins semicircular, except for a shallow ventraJ s inus 
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where the sulcus reaches the margin. Anterior and dorsal margins damaged in the 

holotype,  the hinge-line not be ing visible. In spite of  this , there is  no doubt of  the 

generic pos ition, since two intemal casts of  the same size ,  and with the characteristi c  

broad and deep sub-median sulcus, definitely belong to the same species .  In one  

of  these casts (Fig. 5) the  straight hinge-line and  the anterior margin meet at right 

angles ,  and in the post-umbanal part of  the hinge-line there are casts o f  several 

small teeth, which are p erpendicular to the hinge-line.  In the other specimen (Fig. 3) 

the anterior hinge-line portion is preserved with its three teeth, almost  paraHel to 

the dorsal margin. 

S i z e :  

Length o f  holotyp e,  Pl.  XVIII, Fig. 4 2 .7  mm., height 1 . 8  mm. (incomplete) 
" " intemal east " " 3 3.3 " " 1 .8  " " 

" " , .  " " " 5 3 .8 " " 2 .5  " " 

R e m a r k s .  The subgeneric name Catella was established in 1 908 by HEALEY for 

those Grammatodon species in which the valves are "short at  the anterior end, 

high and produced at the posterior end, and characteriz.ed by a strong intemal 

rib, which divides the umbo into two nearly equal parts and continnes downwards , 

usually dying out just  before reaching the ventral margin. The pos ition of the 

rib i s  marked externally by a shallow mesial sulcus, and i t  leaves a deep groave 

on the interna! east" (ARKELL 1930) . Dentition and other features as in Grammato­

don. Rhaetic, Lower Liassic and Triassic species have been referred to this subgenus .  

H a r i z o n  a n d  L o c a l i t y :  Katslösa, Beds 30 and 42. 

Grammatodon (Catella) subrhomboidalis n.  sp .  

PI. XVIII, F i g .  2 

D i a g n o s i s. Catella with sub-rhomboidal shell, rounded p osterior rid ge and 

coarse concentric ribs .  

D e s c r i p t i o n .  U m bo at one-fourth the  shell-length from the  anterior end, 

provided with a mesial sulcus which disappears downwards.  Posterior ridge rounded. 

Hinge-line, two-thirds the length of  the shell ,  meets the posterior margin at an 

obtuse angle . The posterior margin is  slightly concave ; postero-ventral earner is  

rounded.  The ventral margin forms a gentle curve, and in front it converges 

slightly with the binge l ine.  Anterior margin well rounded. Test thick. Surface 

with a coarse striation of growth-lines.  No radial striation. Teeth not  visible .  

M a t e r i a l . The holotype (S.G.U. Museum) . 
S i z e. Length of shell 9 .5  mm., length of hinge-lin e 6 .5 mm. Height at the pos terior 

end of  the hingle-line 5 .5 mm., at  the anterior 4 .0 mm. 

R e m a r k s .  This species is closely allied to Grammatodon (Catella) trapezium 

Cox but differs mainly in being more elongated with much smaller divergences of  

the ventral and dorsal margins . 

O c c u r r e n c e .  G. (C.) subrhomboidalis has been collected in the shell breccia 

p ebbles at Katslösa 955. 
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Genus B a r b a t i a  GRAY 

Barbatia pulla (TEJtQUEM) ? 

PI. XVIII, Fig. 6 

1855. Area pulla TERQrmr, Mem. Soc .  Geoi. France. (2) 5, P. 307, PI.  21 ,  Fig. 1. 
1888. Maeradon pullus MoBERG, Lias i Sö. Skåne, P. 41 ,  PL 3, Fig. 20. 
1930. Barbatia pulla ARKELL, Jurassic Arcidae, P. 349. 

M a t e r i a I. Two specimens . 
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D e s c r i p t i o n .  A very small are id  was described by Moberg from S.E. Scania 

and identified with the Lower Liassic sp ecies Area pulla TERQUEM, though with some 

hesitation. The foUowing is a translation of  his description :  
"Lamellibraneh, small, thin, tapezoidal, elongated.  Inferior  margin longer than 

the hinge, almost straight, though mostly with a slight mesial sinus .  Hinge-line 

meets the anterior and posterior margin at  almost right, resp ectively obtuse angles .  

Anterior end rounded downwards and somewhat lower than the  posterior one, 

which i s  truncated. Umbones situated at the anterior third of the shell ,  broad but 
flattened, only sl ightly projecting beyond the hinge-line : they are acute,  ineurved, 

but do not. touch. Area concave, hardly visible .  From the umbo a sharp ridge or 

keel extends towards the p ostero-ventraJ margin, leaving behind i t  a triangular 

concave field. Anteriorly also  the umbo is  well defined though without any keel. 

From the topmost part of  the umbo a rather strong furrow runs to  the ventraJ 

margin paraHel to the posterior margin. In that direction it widens gradually and 
becomes shallower, giving the shell a dilated appearance on b oth sides of  the 

furrow, esp ecially at  the umbonal p art. Surface covered with strong concentric 

lines and fine radiating striae, which increase in number by interealatian of 

new ones.  

S i z e : length 1 .5 mm., height 1 mm., thickness (of entire shell) 0 .75 mm. Another 

specimen is  2.25 X 1 .25 X 1.0 mm." 

R e m a r k s .  As po inted out by Moberg, the Swedish form differs from Area pulla 

TERQUEM in having a higher umbo .  The Katslösa specimens show the same difference .  
The consequent uncertainty of  the  identifica.tion is  still further emphasized by the 

fact that the dentition of our specimens is  unknown. Barbatia, to which Area pulla 

is referred, has a samewhat different dentition from that in Grammatodon. In con­

clusion, I consider it best, until more complete specimens have been met with, to 

hold to the identification made by Moberg, though with a mark of  interrogation. 

H o r i z o n  a n d  l o c a l i t y. One specimen met with at Katslösa Bed 30, and 

another, badly preserved one, at  Katslösa Bed 42. 

Family CARDINIIDAE 

Genus C a r d i n i a  AGAssrz 

The genus Cardinia is  well represented in the Helsingborg Stage (= the Cardi­

nien Lias) , but the shells ,  be ing for the mos t  part replaced by sandstone, raroly 
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show good generic characters.  As a rule, the exterior sculpture of  growth lines and 
intervening concentric  ribs is  rather weil developed. Sometimes, however, the shell 
matter i s  qui te dissolved, thus both externa! moulds and interna! casts being left. 
Sametimes the interna! sculpture, usually well vis ible in casts,  is  concealed by 
the externa! sculpture, which i s  impressed upon  the intemal east. These conditions 
do not concern this genus only. It is rather difficult,  therefore, to  recognize the 
generic characters of the lamellibranchs o f  the Hels ingborg Stage, as is  also  under­
stood from LuNDGREN's and HEBER'r 's paleontological studies .  In fact the present 
situation i s  much the same. 

The first known species  of Cardinia was C. follini, described by litsERT as Cypri­

cardia ? nilssoni. The error was corrected by LuNDGREN. Under the head of Phola­

domya expansa, LuNDGREN (1878) described two poorly-preserved specimens which 

are now tentatively referred to the genus Cardinia. One of them (l. c .  Fig. 34) may 

be  considered as the holotyp e of  Cardinia (?) expansa, though i ts state of  preserv­

ation i s  decidedly inferior for the pUI·pose .  The other specimen (l. c .  Fig. 35) is  s till 

wors.e but evidently belongs to the same species .  Here also  belong two of  the 
specimens figured by LuNDGREN under the head of Modiola coticulae. The remaining 

specimen, the holotype (LO 425 T) of  Modiola coticulae LuNDGREN, may be a 

P holadomya. 

Pholadornya elwvato-punctata LuNDGREN is a Cardinia, tentatively referred below 

to C. tollini . 
All these species - "Modiola" coticulae, "Pholadomya" expansa, "Pholadornya" 

elevato-punctata, and Card·inia fallini  - have about the same vertical distribution, 

being practically restricted to the Cardinia Bank. 

It  is quite probable that the Cardinias just  referred to have to be restricted 

to one s ingle species, but the material available does not allow us to decide anything 

with c ertainty on this question.  We therefore retain the following specific names : 

Cardinia tollini LuNDGREN and 
" (?) expansa LuNDGREN sp .  

Finally, Cardin·ia ingelensis n.  sp .  i s  described from the Upper Hels ingborg Stage 

and C. kullensis n. sp. from the Avicula Bank of the Lower Sinemurian. 

Cardinia tollini LuNDGREN 

PI. VII, Fig. 7 

18·69•. Cypricardia? nilssoni HEBERT, Ann. Sci. Geol. ,  1, P. 134, PI. 2, Fig. 20 (non Cardinia nils-
soni C HArurs & DEWALQUE). 

1878. Cardinia tollini LUNDG REN , studier, etc., P. 50, Figs·. 15�18. 
1878'. Pholadornya ele1.'ato-punctata LuKDGREN, ibid.,  P. 53, Figs. 19, 20. 
1881 . Cardinia tollini LuNDGREN, Molluskfaunan, P. 39, PL 4, Figs. 1-3. 

D e s c r i p t i o n .  Shell thick, sub-rectangular, elongate ; u m bo n ear the anterior 

end ; surface covered with concentric growth l ines .  Anterior adductor impression 
deep, posterior rather faint. Hinge margin thick, forming a deep dorsal excavation 
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o n  the internal casts .  Ligament externa!, behind the umbo.  Length of  shell slightly 

more than twice the height. Average length 25 mm. 

R e m a r k s. This species is  easily recognized on account of its general shape, 

the dorsal and ventral margins being almos t  parallel .  A s imilar form has been 

figured by DuNKEn among his specimens of  Cardinia elongata (1846, Pl.  6 ,  Figs.  

5-6) ; this, however, is shorter and more ovate in outline.  Cardinia sp .  (below) 

is almost three times as I.ong as i t  is high. 
Pholadomya ele1.Jato-punctata LuNDOllEN is a thin-shelled Cardinia, presumingly 

identical with C. follini. The specimens figured by LuNDGREN are campressed and 

flattened, hut the posterior lateral is  well visible.  In spite of  the deformation, 

the general aspect and outline are clearly seen to  be  s imilar to C. follini . This 
is  esp ecially the case with the specimen Fig. 20 (LuNDGREN 1878) , which is less 

deformed and shows the paraHelism of the ventral and dorsal margins. Even the 

pos ition of the umbo,  the concentric striation and the relative prop ortions coincide 

with those in C. follini. The muscle scars are only slightly indicated and hardly 

visible, owing to the thinness of  shell, as already stated. Lundgren recognized this 

species on account of  the small tubercles which cover a part  of the shell surface .  

Hence the  name ele1.Jato-punctata. But most of  the  bedding plane on  which this 

fossil is  preserved is  covered with s u ch "tubercles", though smaller t han the on e s 

on  the shell surface. A closer s tudy has shown that these are nothing but crystals 

o f  gypsum, formed probably to the detriment of the lime in the shell, which has 
quite disapp eared. 

"Pholadomya ele1.Jatopunctata" was found by Nathorst in  a dark shale above the 

Pålsjö  flora at Pålsj ö ;  in the top beds of  the Cardinia follini-zone at Sofiero ; in a 
dark shale at Kulla Gunnarstorp above a thin coal bed (probably belonging to  

the Pålsjö  beds) and in a p ebble tagether with Cardinia follini. It might be  

restricted to the  Cardinia Bank, though occurring only in a black shale facies. 

This explains the different mode of  preservation, as campared with the typ ical 
C. follini . 

O c c u r r e n c e. Cardinia tollini seems to be  restricted to a narrow bed - the 

Cardinia Bank - in the lower part of  the Helsingborg Stage (Cycle No . 6) , where 

it has a rather wide distribution. Thus i t  has been found at different localities 
N. of Helsingborg (Pålsjö ,  Gravarna, Sofiero,  Laröd, and Hittarp , in drilling cores 

at  Klappe and Rosendal, and in loose p ebbles at Slusås (together with "Cyclas" 

nathorsti) . Finally it occurs at  several places in the Höör district_! 

Cardinia (?) expansa (LuNDGREN) 

PI. VI, Fig. 3 

1878. Pholadomya expansa LUNDGREN, studier, P. 53, Figs.  34 and 35 ( ?) 
1881. Modiola coticulae LUNDGREN, p. p. , Molluskfaunan, P. 36', PI. 1 , Figs. 7-8 (non Fig. 6 ) .  

O r i g i n a l  d i a g n o  s i s . Testa elongato-ovata, antice abbreviata, postice expansa 

rotundata, plicis ornata ; umbones antici. 

1 Lt:XDGREN 1881, P. 4 1 ;  TROEDSS( IN Hl4 0.  
11 
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H o l o t y p e. LO 3 1 6  T (Paleontological Institute, Lund) , an externa! east, ·some­

what damaged. A much better specimen was figured by LUNDGREN as Modiola 

coticulae ( 1878, Fig. 7 ,  LO 427 t) , and is refigured here in dorsal view. 

D e s c r i p t i o n .  Shell rather thin, inflated at the umbonal region. Surface with 

rather coarse growth-l ines.  Umbo is  placed near anterior end and continued back­

wards by an oblique ridge. Ventral margin straight or slightly concave ; dorsal 
margin s traight and short, behind the umbo,  but together with the anterior and 
posterior margins i t  forms a curved line, interrupted by the umbones . Ligament 

externa!, rather Iong, behind the umbo.  Inside of  shell not known. 

S i z e : 

Length 

Height 

Holotyp e 

18 .9 mm. 

1 1 .5 " 

LO 427 t 
26. 1 mm. 

13.3 " 

LO 42·6 t 

26.0 mm. 

15.0 " 

R e m a r k s . The present species was originally referred p artly to Pholadomya 

and partly to Modiola. Its ranging with Cardinia is , however, only tentative and is 

owing to its externa! similarity to C. follini. From the latter species it differ.s in 

being shorter in relation to its height and in its umbones which are placed more 
forwards.  The badly preserved specimen LO 317 t (LuNDGREN 1878, Fig. 35) is  

probably C. follini.  

D i s t r i b u t i o n .  C. (?) expansa was collected in the Cardinia Bank at P åls j ö 

and Hittarp . 

Cardinia ingelensis n. sp .  

PI. V ,  Figs. 1---3:; P I .  VII, Fig. 1 6  

1947. Cardinia listeri TROEDSSOK, Geol .  F ö r. Förh. 69, P. 4·04, Fig. 7. 

D i a g n o s i s . Cardinia with subovate outline ; umbo wide and rather high in 

front of  the middle ; greatest  height of  shell behind the umbo .  Concentric s triation.  

H o l o t y p e .  Mo 6549, Riksmuseum. 
D e s e r i p t i o n .  Length of  holotype 29, height (behind umbo) 17  mm. Outline 

subovate. Dorsal margin dip s  forwards, anterior and posterior ends are gently 

curved, venb·al margin is straight or sl ightly convex. Umbo wide, forming the 

main part of  the arehed part of  the shell .  Cardinal teeth rudimentary. In the right 

valve is a shallow socket and two ( ?) cardi•nal s below the umbo ; anterior lateral 
only partly preserved. In the left valve there i s  a Iong pos terior . lateral tooth. 

Anterior adductor impress ion weil developed.  Surface covered with a coarse con­

centric s triation.  

R e m a r k s . This  species differs from other Cardinias in its subovate outline, 
and the great height of the .sheU behind the umbo .  It belongs to the group o f  

species ,  which BRAUNs fused under the head of C. listeri� Among these i t  most 

nearly reserobles the Cardinia depressa, figured by QuENSTEDT in his Jura, PI.  3 ,  

Fig .  12 .  In an earlier p ap er ( 1 947 b)  the present  writer placed it with C. listeri. 

It i s  more accurate ,  however, to consider it as a new species .  
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Cardinia ingelensis sometimes o ccurs in large quautities in a fine, pure sand­

stone, a grind-sandstone, at the typ e locality. Owing to  the position at the moment 

of  embedding the sheils have been campressed in different ways, thus showing a 

rather striking variation as to  the exterior. This ,  however, being quite a secondary 
feature, is of no specific value. Cfr. the figures .  

H a r i z o n  a n d  l o c a l i t i e s . In the upper part of  the Hels ingborg series (the 

Upper Grind sandstone) at Ingelsträde and Täppeshusen, S .E.. of Höganäs.  At 

Oregården, bore-hole No. 271,  190-195 m. below the surface. Al·so in a sandstone 

pebble from the shore at Svanebäck, found by 1\fr. Tryggve Troedsson.  

Cardinia kullensis n.  sp.  

PI. VI ,  Fig .  1 ;  PI.  VII, Figs .  H-10 

1878. Cardinia ? s p .  LuKDGREN, Stud·i e r, P. 5 1 ,  Fig.  53. 

H o l o t y p e (Pl. VII : 10) . Paleontological Institute ,  Lund. 

S p e  c i f i c n a m e . Derived from the Kulla district (Kullabygden) , i .  e .  the low­

land between Kullen and Helsingborg, partly o ccupied by the Viken syncline, where 

the locai ities with this fossi l  are situated. 

M a t e r i a l .  30 or  40 specimens, mostly steinkerns and exterior moulds,  belonging 

to the Paleontological Museums of  Lund, Upsala, and Stockholm. 

D i a g n o s  i s . Umbo close to  the anterior end ; shell decreasing graduaily in width 

backwards ;  dorsal and anterior margins partly s traight . 
D e s c r i p t i o n. Shell with coarse striae of growth, elongated-ovate, the maximum 

height being at  umbo,  from where i t  decreases  rapidly forwards ,  s lowly and 

gradually backwards .  Outlines of  both ends well rounded, ventl·al margin s traight 

in the middle ,  slightly convex at the ends ; dorsal margins meet at obtuse augl es 

at the umb o :  the posterior part is  s traight but curves gently into the posterior end 

of  shell ; the anterior part i s  s traight and slopes abruptly forwards,  j o ining the 

rounded anterior margin. Posterior lateral tooth of  left vaive is  thick and rounded 

in cross s eetian and extended over half the l.ength of  the ·s.hell .  Anterior lateral of  

the right valve rather strong.  Anterior adductor impression deep, wel l  defined, and 

subcircular in outline ; anterior adductor only s lightly indicated, ovate, situated 

at about one-third the shell length from the posterior end. 

S i z e .  Average height to length as 3 to 8. 

Height 

Length 

14 

38 

Ho lo typ e 

18 

48 

P I .  VII : 9 
24 mm. 

64 " 

R e m a r k s . The genus Cardinia bad its main distribution in the lowest Lias 

(Lias a) , where it  occurs in great variation, a multitude nf species being described. 

BRAUNs tried to group these into three species ,  viz.  C. concinna (embracing the 

elongate shells) , C. crassiuscula (the short sheils with a centrally placed umbo ) ,  
and C . .  listeri (the short shells with the umbo near the anterior end) . C .  concinna 
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included not  only the typ ical forms of  medium length but also such elongate forms 
as C. capides DE RYCKH.,  C. elongata DuNKER and C. gigantea QuENSTEDT. Joly has 
described s everal sp ecies of  the copides-group.  They differ from C. kullensis in 
general outline, in their straight dorsal margin, and the widening of  the shell 
behind the umbo.  E. elongata is relatively shorter.  

C. kullensis i s  the largest  Swedish species of Cardinia. It is  also  more thick­

shelled than the remainder, having coarser sculpture, s tronger teeth and deeper 

adductor impressions ,  al l  together speaking in favour of  more pronounced marine 

conditions than in the preceding Helsingborg Stage. It i s  also  the last species of 

this genus in the Swedish succession.  

H o r i z o n a n d l o c al i t i e s .  Cardini a kullensis n.  s p .  is a rare species in the 
Avicula Bank at  Kulla Gunnarstorp but occurs p lentifully in the corresponding 

s trata at Dompäng (loc .  528) , probably in the top beds,  as indicated by a specimen 

of Garaniceras sauzeanum, the leading fossil of  the Ammonite Bank. This was 

collected at the same place and is now preserved in the PaleontologicaJ Institute 
of Lund. C. kullensis has never been found in the rich fauna of  the Ammonite 

Bank. 

Cardinia sp .  

PI. VI, Fig. 2 

M a t e r i a l .  On e incomplete intemal east, Mo 6290. 

D e s c r i p t i o n .  Interior east, lo ng and narrow with parall el s ides ,  u m bo  rather 

close  to the anterior end, p osterior lateral tooth very strong and well developed,  

muscle scars wel l  visible .  Length of  specimen 33 mm. ,  height 13 mm. (ventral margin 

not  entire) . 

R e m a r k s .  This species seems to bel o ng to  the capides group , bu t state of 

preservation is too  bad for the relationship to be ascertained.  In its subparaHel 

shape it has much in common with Cardinia follini , but is  relatively longer.  

H o r i z o n  a n d l o c a l i t y. In the Grind sandstorre at Tepp eshusen north of 

Helsingborg, about 1 00 m. above the Rhaetic-Liassic boundary, probably in  the 
upper  part of the Helsingborg Stage .  Together with Cardinia ingelensis . 

Family TRIGONIIDAE 

Genus T ri g o n i a BRUGIERE 

The Tri,qoniae have been treated in detail by several authors, for instance, 
LYCETT ( 1872-82) , COSSMANN ( 1912), DEECKE ( 1925) , and LEBKDCHNER (1 932) . The 

earliest representatives of this genus app ear in the Lower Lias of South America 

and Spain ;  those  of the latter country app ear already in the angulatus zone.  Some 
badly p reserved specimens,  belonging to  the seetian  costatae, from the topmost 

Sinemurian (the armatum or  raricostatum zone) of Yorkshire were described by 
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TATE ( 1 876, p .  386) as Trigonia? modesta. According to MöRICKE ( 1894, P. 44) , 

the same species  has been collected in samewhat yotmger beds, o r  in the centaurus 

zone of the Lias y of N.W. Germany. Finally it has been met with in the jamesoni 

zon e at Katslösa, as referred to below. N o body - not even DEECKE in Fossilium 

Catalogus ( 1925) . - seems to have observed that in 1888 MoBERG described and 

figured another species of  Trigonia from the jamesoni-zone (Lias y) of S.E . Scania 

under the preoccup ied name T. modesta, being certainly unaware of  LYCETT's 

monograph, and TATE 's description of 1876. The T. modesta MoBERG - for which 

the name T. primaeva is  now proposed - belongs to the section Glabrae (LYCETT) ,  
as  does also  the s till younger species T. lingonensis. 

Trigonia primaeva n. sp .  

PI. XVIII, Figs. 10-12 (and 13?) 

1881 . Trigonia '? s.p. LUNDGREN, Molluskfaunan, p. 38. 
1888. Trigonia modesta MOBERG, Lias i Sö.  Skåne, P. 48, PI.  2, Figs. 1-2; PI. 3 ,  Fjgs. 23-24 

(non TATE). 

H o I o t y p e. MoBERG 1888, Pl. 2, Fig. 1 (S.G.U. Museum) . 
D e s c r i p t i o n. Shell s trongly arched, posteal part extended obliquely down­

wards. Marginal carina weil develop ed, dividing the shell into two parts ,  which 

meet almost at right angles .  The po s teal part consists of  a small escutcheon and a 

wide concave area separated by the inner earina, which is much shorter than the 

marginal . There i s  no median carina nor any median furrow, uniess the latter be 
represented by the concavity of  the area.  Escutcheon and area are traversed by 
a fine, dense striation which continues without interruption on the ventra.l p ortion 

of  the shell .  The latter narrows off anteriorly and i s  covered by concentric ribs .  
These  are almost effaced in the holotype,  but  in all specimens with weil preserved 

test - and also in an intemal east - they are rather coarse and samewhat 

irregular, though always in continuation with the striae of the posteal p art. The 
hinge is not visible in the holotyp e,  but small fragments , found by Moberg tagether 

with the holotype, show the typical hinge of  Trigonia. 

S i z e :  L ength H eight Thickness Lo cality 

Holotype • • o • • • •  o o o • •  o .  1 2.5 10 .4 2 X 5  mm . S .E.  scania 

PI. XVII, Fig. 1l 12.3 2 x 4.4 " Katslösa 955 

PI. XVII, Fig. 12 9 .7  7.9 2 x 3.7 " " 

Moberg also reports a specimen from the Rödmölla pebbles (in a Cretaceous 

conglomerate) more than 20 mm. in length. Ten specimens were collected at Kurre­

mölla in S.E. Scania, and three have now been found at Katslösa. 

From the Upper Höör sandstone a t  Brandsberga, etc . ,  LuNDGREN described two 

!arge Trigonias under the heading of Tl'igonia? sp . ,  both preserved as intemal 
casts .  One o f  these was 50 X 40 mm., the o ther 22 X 19  mm. The latter, now pre­

served in the Riksmuseum (Mo 6705) , is rather fragmentary at the umbo .  According 
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to  LuNDGREN the umbo turns forward as in Myophoria, but this  cannot be  distinctly 

p erceived on account of the bad state of preservation.  Escutcheon, area, and other 

external features, also the s triation of  the shell surface, coincide with those in 
T. primaeva. 

The other specimen is 42 mm. in lengtl1 and 36 mm. in height. The test is 

preserved on a part of  the anteal p ortion, and is covered with low concentric 

pl ications,  erossed by densely set and very fine radiating striae. Umbo broken 

at the apex but app ears to be  directed posteriorly. Marginal carina strong, area 

concave, obliquely erossed by a dense striation. Inner carina well visible .  Escutcheon 

much narrower than the area.  

This spec imen, too ,  seems to  belong here. In accordance with the general charac­

ter of the Brandsberga fauna it attains a considerable s ize ,  as campared with the 

specimens of  the ferruginous beds at Kurremölla and Katslösa. 

R e m a r k s .  T. primaeva is closely all i ed  to T. lingonensis of the highest beds 

(the spinatus zone)  of the Upper Pliensbachian (Middle Lias) and the basal part 
o f  the Upp er Lias .  The difference lies mainly in the escutcheon, which is much 

smaller and narrower than the area. In T. lingonensis both are of the same size .  

This is ,  of  course,  a feature, that is apt to change with the individual age,  the 

early growth stages being in such a. case represented by T. primaeva, the rnaturity 
by T. lingonensis. S ince , however, no large shells have been met with in  Sweden, 

I think it most  appropriate to class these early representatives of the "lingonensis" 

type as a separate species . The medium-sized intemal east Mo 6705 belongs to  

the  same growth stage as the  small specimens from Katslösa and Kurremölla. 

H a r i z o n  a n d  l o c a l i ty.  The Cardium Bank ·Of S .E.. Scania at Kurremölla, 

Bed 42 at Katslösa, and the Upper Höör sandstone at Brandsberga.  

Trigonia modesta TATE 

Pl. XVIII, Figs. 8-9 

1876. Trigonia? modesta TATB, Y o rkshire Uas,  P .  38-6, Pl. 12, Fig. 4. 
1879. Trigonia? modesta LYCBTT, Fossil Trigoniae,  P.  212, PI. 41, Fig. 13. 
Non 18818. Trigonia modesta MoBERG, Lias i Sö.  Skåne,  P. 48. 
1S25. Trigonia? modesta DEECKE, Fossmurn Catalogus 1: 30, P. 19·5 . 

M a t e r i a l. 14 mo re or less fragmentary specimens . 

D e s c r i p t i o n .  Left val ve 5 mm. in length, 3 mm. in height, da mage d at anterior 

end, and also incomplete at the p ostefi.or. Umbo directed posteriorly. Surface of  

anteal p ortion covered with edged,  well-marked costae, at least  14 in number, 

parallel to the ventraJ margin and bent in a sigmoid curve when approaching the 

area. Area concave with densely set transverse striae , enclosed between the low, 

but well-marked marginal carina and the posterior margin ; the latter is probably 

the same as the inner carina, beyond which the shell is  not preserved. Escutcheon 

thus not visible ; it is likely to be very narrow. There is a narrow but deep sulcus 

in front of the marginal carina. Hinge not visible .  The area forms a part of the 
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natural arching of the valve, thus being steep near the umbo,  f latterred at the 

ventraJ margin. 

In the fragmentm·y right valve (Mo 6304) the marginal sulcus is missing, and 
there seems to be no inner carina. However, in both specimens referred to, only 
the interna! mould is preserved, which probably explains the s imple structure of  

the area .  
R e m a r k s .  This  Katslösa species coincides in al l  essential characters with the 

British species Trigonia? modesta TATE, even as to s ize ,  though the proportions 

seem to differ .  The specimen measured does not appear to be  complete ventrally,  
complete specimens certainly being higher. There i s  therefore no doubt, that the 
Katslösa form has to  be identified with Trigonia? modesta TATE. This is a primitive 

representative of  the Trigonia stock, and, as already p ointed out by TATE, it  is  

rather close related to the Rhaetic species Myophoria postera. 

O c c u r r e n c e. T. modesta was found in the armatum zone of Yorkshire, i. e .  

the  uppermost part of  the  S inemurian. The Katslösa specimens are  from Beds 30  

and 32, the  cypriniformis zone .  And those  of N.W. Germany are s till later, being· 

met with in the centaurus zone .  

Family ASTARTIDAE 

Genus A s t a r t e  Sow. 

Astarte angelini (MoBERG) 

PI. XI, Fig. 1 

1888. Cardium angelini MoBERG, Lias i Sö.  Skåne, P. 55, PI. 2, Figs . 2'1-22. 

O r i g i n a l d e s c ri p t i o n (in translation) . Umbones slightly in front of the 

middle, unusually strong in relation to the size of the shell, bent inwards and 

forwards, acute,  especially prominent on account of  the deep, heart-shaped, well­
defined lunule .  The conch i s  rather thick, especially at the umbones. Shell thick, 

smooth, with fine I ines of growth at varying distances .  No trace of radiating s triae . 
Interior margin crenulated.  S iz e :  3 .5  mm. in length and height, 2 X l mm. in thick­

ness .  An entire specimen is 3 mm. in length and height and 1 .75 mm. in thickness. 

M a t e r i a l .  16 specimens from Katslösa.  

S i z e :  
Fig. 1 on Pl.  XI 

Katslösa Bed 32 

Length 

5 .9 

4 .8 

Height 

5.4 mm. 

4.4 " 
Intemal mould (S .G.U.) 

" " (S .G.U.)  

The Katslösa specimens s eem to  be somewhat larger than those from S .E. Scania. 

R e m a r k s . MoBERG also figured the inside with the hinge .  This i s  of the same 

general typ e as that in  Tutcheria, though the lateral teeth are not tuberculiform. 

Thus i t  is  not at all s imilar bo that in Cardium. Since the surface ornamentation 
consists of concentric Iines only, the species is here I isted with Astarte . 
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H o r i z o n a n d l o c al i t i e s .  The holotype was derived from the "Cardium" 

Bank at Kurremölla in S .E .  Scania. The Katslösa specimens are from Beds 18 ,  30, 

32, and 36.  

Astarte fructuum MoBERG? 

1888. Astarte fructuum MoBERG, Lias i Sö. Skån e,  P. 50, PI. 2, F.Lgs'. 6,, 7 .  

O r i g i n a l el e s c r i p t i o n .  Small, triangular ; umbo median, slightly cUl·ved .  

Anterior and  posterior p arts of  dorsal margin meet at almost right angles. Both 

are almost  straight ;  the posterior is ,  however, slightly convex, the anterior faintly 
concave (not adequately shown in the original figures) . Ventral margin slightly 

curved and passes by gentie curves into the anterior and pos terior margins . 
Posterior end often slightly extended. VentraJ margin as a rule densely crenulated. 

Lunule and area narrow, länceolate . Valves slightly arched, smooth and glossy, 

with hardly visible I ines of growth. As a rule preserved with both valves connected, 

very like a pip .  D iffers from A. scanensis in its smaller cardinal angle, more erect 
umbo,  flattened valves and smaller s ize .  In 100 specimens the size varies very 

little.  L ength a little more than 1 .5  mm. , height mostly less ,  though rather variating, 

thickness (of both valves) 1 mm. (Translated from the Swedish.) 

S i z e : L ength Height 

S.G.U. No.  126 o • •  o o o • •  2.3 2 .3 mm. 

S.G.U. No.  82 1.4 1 .4 " . . . . . . . .  

R e m a r k s .  Three specimens from Katslösa 840 are referred mo re or less doubt­

fully to  this species .  As far as can be  seen they co incide fairly weil with the 
above description , but they are damaged and in a bad state of preservation.  

H o r i z o n a n d l o c a l i t y .  In the jamesoni zon e of  S .E. Scania (Kurremölla)  

and in Bed 30 at Katslösa. 

Astarte scanensis MoBERG 

1888. Astarte scanensis MoBERG , Lias i Sö. Skån e,  P.  49, PI. 2, Figs. 4, 5 . 

O r i g i n a l d e s c r i  p t i o n (in translation) . "Round ed ovate,  strong ly arched ,  

length greater than height; umbones acute, sub-median, slightly forwardly directed. 

Ant,er ior and pos terior p arts of dorsal margin meet .  at an obtuse angle .  Lunule 
cordate, area [ escutcheon] Iong and narrow. Shell surface smooth, glossy, with fine, 

concentric striae. Indications of extremely weak concentric ribs or  folds are no t  

altogether absent, especially close to the ventraJ margin. Interior ventraJ margin 

either densely crenulated, or  smooth with edged horders." 

M a  t e  r i a  l. Four specimens met with at  Katslösa, all preserved as interna! 

casts ,  sometimes with small remnants of  the test. One of  these casts is  unusually 

!arge . It has,  however, the same relative proportions and the same outline as 

A. scanensis. The shell has a fine concentric striation, crenulated ventraJ margin, 
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and a wide Iunu le ,  as  described by MoBERG. The !arge size is probably due to  the 

facies, a coarse sandstone with belemnites, brachiopods,  crinoids, and !arge pec­

tinids, the marine character thus being more salient than in the iron o,olitic beds, 

which have yielded the main part of  the faunas at Katslösa. 

S i z e : 

MoBERG's specimen I . . . . . . . . . . . . .  . 

" " II . . . . . . . . . . . . .  . 

S. G.U. Museum (Katslösa Bed 1 8) .. 

Mo 623 2 (Katslösa Bed 3 0) ....... . 

S .G .U. Museum (Katslösa Bed 32) . .  

Length 

4.2 5 

4.00 

c :a 9.5 

5.00 

> 4.50 (incomplete) 

HeigM 

3.75 

3.75 

8.5 

4.3 

4.50 

Thickn e·ss 

2 x 1.12 

2.2 5 

2 x 2.1 

mm. 
" 

" 

R ema r k s . A.  scanensis is more densely striated than the North German species 

A. obsoleta DuNKER, which occurs in a lower horizon (Lias a) . It  is similar to 

A. striato-sulcata RöMER but is  more elongated.  

Astarte scanensis, A .  angelini and A. fructuum are all  small sp ecimens and 

certainly closely allied. The firs t-named is subovate, length slightly exceeding 
height, umbo narrow and small ; the lunule is cordate, much wider than the 

escutcheon. A. angelini has a rather strong and thick umbo,  Iength just about equal 

t,o the height, lunule hardly defined. A. fructuum is  triaugular and very small, 

rarely exceeding 1.5 mm. in Iength and height. 

H o r i z on a n d  l o c a l i t i e s .  A. scanensis was described from the jamesoni zone 

of Kurremölla, S .E .  Scania.  The present specimens are from the Beds 18, 30, and 32 

at Katslösa.  

Astarte (Neocrassinap fortuna n. sp .  

PI. XI, Fj,gs .  2-4 

M a t e r i a I .  Four val ves, of w hi ch three are collected in on e small piece of rock, 

and one intemal east .  
H o l o t y p e . S .G.U. Museum, PI.  XI,  Fig.  3. 

D i a g  n o  s i s .  Aequivalve , strong ly inequilateral, ovate with well-rounded 

margins .  Umbo slightly projecting, turned forwards ,  and s ituated at about one­

fourth the Iength from the anterior end. Dorsal margin concave in front of  the 

umbo,  stra ight or  slightly convex behind it .  Lunule Iongitudinally striated, though 

not well defined. Surface covered with rather fine concentric striation. Hinge only 

incompletely known. The left valve has a rather strong posterior lateral tooth, 
extended far backwards and divided p artly by a longitudinal furrow. Furthermore, 

there are indications of  two cardinals in the interior mould. Right valve also with a 

posterior l ateral. Anterior laterals not proved. 

D i m e n s i o n s : 

Holotype . . . . . . . .  . 

PI. XI, Fig. 4 ..... . 

Length 

13.4 mm. 

9.9 " 

Height 

9.5 mm. (70 %) 

7.6 " (77%) 

Thickness  

2 X 4.0 mm. (60 %) 

2 x 3.4 " (70 %) 
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S p e  c i f i c n a m e .  Fortuna, a small fishing-village c lo se  to Katslösa.  

R e m a r k s .  Since the hinge is imperfectly know n the reference of  this species 

to Astarte is ,  of  course,  not firmly established. In its external shape it also differs 
from most species referred to this genus, though, in this  respect,  i t  seems to come 

close to Neocrassina, established by P. FiscHER in 1 887 as a subgenus of Astarte, 

mainly on account of  its exterior shape.  The sub-generic rank of such forms was 

denied by AnKELL (1 934) , who has shown a great variation in the same directi·Jn 

within a sole species ,  viz.  A. ovata SMITH. In a recent paper A. CHAVAN (1945) 

ranges the ratter species with Neocrassina, which he has studied carefully and shown 

to differ somewhat from Astarte sensu stricto also in respect  of the hinge characters,  
the posterior laterals being longer and more pronounced, the anterior ones shorter 

and less marked. These features, together with the anterior p osition of the umbones, 

coincide well with the conditions in A. fortuna. Our species differs in being more 

elongate and in the less extreme position of the umbones . 
The subgenus Neoerassina has not been recorded before in beds below the 

Middle Jurassic .  
H o r i z o n  a n d  l o c a l i t y. In Beds BO, B2 ,  and 42 at  Katslösa.  

Astarte deltoidea MoBERG 

PI. XI, Fig. 5 

18818. Astarte deltoidea MoBERG, Lias i Sö. Skåne, P. 48, FL 2, Fig. 3. 

M a t e r i a l. Six specimens collected at Katslös a .  

O r i g i n a l d e s c r i p t i o n. "Nearly triaugular with straight, acute ,  almost 

median umbones .  Cardinal angle  90°. Anterior hinge-line long and straight ;  

p osterior one also s traight but a l ittle shorter. Ventral ma.rgin sl ightly cm·ved, 

except at the anterior and p osterior margins ; at the latter place the curvature 

is samewhat greater than at the former.  Lunule and area are long and narrow. 

Entire shell very flattened. Interior ventt·al margin densely crenulated. Test rather 

thick, ornamented with 6-8 strong, rounded concentric ridges ,  separated by 

intervals of the same width. Ridges and intervals provided with fine, densely 

placed, concentric striae." Dimensions of  holotyp e :  length 4.5,  height 4, and thick­
ness 1 .5  mm. Most characteristic features : triaugular outline, flatterred shell, and 

a few .strong concentric ridges .  

R e m a r k s .  This species  has the same s cul  p ture as A. extensa PHILLirs of the 
Upp er Jurassic (Corallian beds) of  England and is similar to  this species  in o ther 

respects too, but is much smaller and more flatterred (Cfr. ARKELL, Palaeontogr.  
Soc .  1932, P.  2B7, Pl . 34,  Figs . 2 1-30) . MoBERG has described two species carrying· 

this kind of sculpture, viz.  A. deltoidea and A. erdmanni, both from the jamesoni 

zone of S .E .  Scania. Of the latter only the holotype is known. It was found in a 

p ebble of the Senorrian conglamerate at Röddinge . This p ebble belongs to a type 
of rock that has yielded several species,  also met with in the jamesoni zone at Kurre-
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mölla; the age of which is discussed on Pp.  1 23-124. The holotype of A. erdmanni 

is  10.5 mm. in length, thus being considerably larger than A. deltoidea, though it 

has only 5 concentric ridges .  A. erdmanni has not been met with at Katslösa. 

The figured specimen is 4 .2 mm. in length and 5 .3 mm. in height. Though damaged 

it shows the triaugular shape and 7 concentric ridges and seems to have the same 

low a.rching as the holotype . 
H o r i z o n a n d l o c a l  i t i e s .  The holotype was derived from the jamesoni zon e 

of  Kurremölla, S . E. Scania. 

The Katslösa specimens are from beds 30 and 42, and from Loc.  955 b. 

Astarte oerbyensis n. sp.  

PI. XI, F i g s .  6-9 

M a t e r i a l .  Eight specimens. 

H o l o t y p e .  PI . XI, Fig. 8 ,  Katslösa 955 b .  Bot h valves preserved. 

D e s c r i p t i o n.  Equivalve, inequilateral, subtriangular. Umbo forwardly directed . 

Preumbonal margin concave, p ostumbanal one convex, ventraJ margin strongly 
cm·ved. Lunule smooth, rather wide, weil defined laterally by an elevated ma�·gin. 

Escutcheon long, narrow. Surface covered with thick concentric ribs, about 10 in 

number. Hinge not visible. 

S i z e o f h o l o t y p e .  Lengtl1 4 mm., height 3 .5 mm., and thickness of entire 

sp ecimen 1 .8  mm. 
S p e  c i f i  c n a m e from Ör by, a small village close to Kats! ösa. 

R e m a r k s .  This species differs from A. deltoidea in its wider lunule and in­

equilateral valves.  A. erdmanni is  three times as high but has only half as many 

concentric ribs .  
H a r i z o n  a n d  l o c a l i t y. Katslö ·sa Beds 30, 32, 4 1 ,  and 42 b . 

Astarte ryensis n. sp .  

P I .  XI, Figs. 10-13 

M a t e r i a l .  Eight specimens. 

H o l o t y p e . PI.  XI, Fig. 12  (S .G. U. Museum) . 

D i a g n o s i s .  Subtriangular, almos t  equilateral, well arched. Umbones strong, 
bent inwards and slightly forwards.  Surface with a few c oarse concentric growth­

halts ,  6 in the holotype .  Well preserved specimens also  show a fine concentri c  
striation. A young specimen (Fig. 10) has only one growth-halt. Hing:

e unknown. 

N a m e d after Rya, a small village n ear Katslösa. 

S i z e :  Length Height Thickness  

PI. XI, Fig. 10 . . . . . . . 2.3 2.5 2 x 1.0 mm . 
" " 1 1  2.8 2.8 2 x 1.2 " . . . . . . .  
" " 1 3  3.8 3 .8 2 x 1 .5 " . . . . . . .  
" " 12  5 .0  5 .5  2 x 1 .07  " . . . . . . .  
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R e m a r k s. The ranging of  this sp ecies with Astarte remains of  coarse, un­

certain , since the hinge is not known. In externa! shape A. ryensis reminds on  

certain species of Astarte with the  same kind of surface ornamentation, f.or instance 
the Upper Jurassic Astarte curvirostris RöMEH (cf .  ARKELL 193 4, P. 2 4 4 ,  Pl. 3 1, 

Fig. 2 ,  Pl. 3 4 ,  Figs. 15--2 0) , which, however, is much larger, higher, and markedly 
inequilateral . 

H a r i z o n  a n d  l o c a l i t y. Katslösa Beds 3 0  and 4 2. 

Astarte ? sp . 

PI. XI, Fig. 14 

Strongly prosogyrous and inequilateral, with thick and strong umbo . Shell 

surface smooth or with faint growth lines, and arched, though with slight 

indications of umbonal ridges, like Pseudopis. There is no trace of  radial striation .  
RM. Mo 62 2 0, 62 2 1, 64 16. 

Katslösa 840. 

Genus T u t e k e ria Cox 

Small Liassic lamellibran chs (generally referred to Cardium or Cardita, but 

even by some authors to  Isoeardia or Anisocardia) have recently been recognized 

by L. R. Cox (19 4 6) as a well characterized group related to the Astartidae, and 

united into  the new genus Tutckeria, genotype Cardiwn submulticostatum n'ORBIGNY 

1850 (=C. multicostatum PHILLirs 182 9 ,  non Bnoccm) . The most important features 

are the radial ornamentation of  the surface and the strong lateral teeth, of 

which the right anterior and the left p osterior are the most prominent, each ending 
with a tuberculiform projection.  A careful description of the hinge is given by 

Cox (l . c . ,  P .  3 5). 

Tutekeria cingulata (GOLDF.) 

1837. Isoeardia cingulata GoLDFuss, Petrefacta Germ. 2. P. 210, PI. 140, Figs. 16 a-c. 
1837. Cardium multicostatum GowFuss, Ibid. P. 218, PI. 143, Fig. 9. 

1888. " MoBERG, Lias i Sö. Skåne, P. 53, PI. 2, Figs. 17-20. 

1909•. MALLING og GRONWALL, Medd .. D.G.F. Bd. 3, P. 284. 

1946. Tutekeria cingulata Cox, Proc. Malac. Soc. 27, P. 38. 

M a t e r i a l. 10 specimens from Kats! ösa. 

The d e s c r i p t i o n of the Swedish specimens, given by MoBERG, is as follows 
(freely translated) : 

Small, rather arched ;  an average specimen measures 6.5 mm. in length and 

height. Teeth and muscular impressions are well developed.  Lunule ·Small, c01·date ,  

samewhat concave below the  umbones; escutcheon longer, very narrow. Both are 

covered with fine growth-lines. Umbones strong, forwardly directed, acute, and 

contiguous. Outline of shell rounded-quadrangular, the umbo being situated in one 

c01·ner. Antero-dorsal margin concave, p ostero-dorsal margin almost straight, 
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dipp ing downwards ; antero-ventral margin is the longest one and sl ightly curved; 

postero-ventral margin gently cm·ved, the ventral margin thu·s be ing weil rounded. 
The test is thick and s trong, ornamented with fine, well-marked, concentric furrows 

on the umbonal portion, with narrow radiating furrows and ribs on  the remairring 

part. The latter are cm·ved backwards and do not reach the umbo.  Only 3-4 
radiating furrows near the pos terior margin reach and cross the concentric orres 

but disappear 0 .5 or l mm. before the ap ex. Young specimens are in this respect 
quite different (MOBERG, Z. c . , Fig. 19 ). The ribs are 30 in number, as a rule, though 

in weil preserved specimens there are about 40. This is due to the fact that the 

middle ribs ,  which are rather wide, have a faint dividing furrow, only visible in 
good specimens. The ribs are erossed by numerous, exceedingly fine growth Iines 

and by a few coarse furrows, which vary greatly in size and number. Interior 

ventral margin is  crenulated. Small sp ecimens differ sometimes, especially as to 

their general habitus and their stronger concentric s triation, which is able to give 

the shell a squamose  surface .  

R e m a r k s .  This description cancerns the  specimens of  the  so-called Cardium 

Bank of S .E .  Scania, which were treated under the head of Cardium multicostatum 

PHILLIPS. The true C. multicostatum PmLLIPS (non GoLDnrss, non BRoccm) has now 

been made the genotype of  Tutekeria Cox, though with the spec ific name replaced 

by C. submulticostatum n'ORB. The Seanian form, however, differs from the geno­

type in its finer ribs and in its more inequilateral outline. In these  respects it 
coincides weil with Cardium multicostatum GoLDF. (non BRoccm, non PmLLIPs) ,  

according t o  Cox a. synonym o f  Isoeardia cingulata GoLDF. Consequently the latter 

sp ecific name has to be retained. 

O c c u r r e n c e .  Tutekeria cingu)ata i s  a wide-s p read sp ecies and o cc urs in most 

p arts of W. Europe,  from England to Swabia in beds belonging to the Lias a� 

and Lias y, and even Lias å. The present specimens are from Beds 30, 36, 4 1 ,  and 42 

at  Kats lösa, all  belonging to  the. Lias y,  as is the c ase with the specimens from 

S.E. Scania and Bornholm. 

Tutekeria cf. rickardsoni Cox 

19•46. Tutekeria richardsoni Cox, Proc. Malac. Soc. 27, P . 40, PI. 4, Figs. 1-3. 

M a t e r i a l. An exterior east of a right val ve (S.G.U. Museum) . 

Des c r i p t i o n. Umbo strong, prosogyrous, continued downwards by an obtuse 

ridge. Another shorte.r and fainter ridge near the anterior end. Surface with 

irregular, but strong, growth Iines and, near the apex, very faint radiating strias. 
S i z e. Height 2.8 mm. ,  length 3 .7  mm. ; these  measurements are , however, 

uncertain on account of  the poor  state of  preservation. 

R e m a r k s .  This  specimen represents a transitional form between Tutekeria and 

Pseudopis, as does also the British Lower and Middle Liassic  species T. rickardsoni, 

to which it i s  also  closely allied. The only specimen hitherto found in Sweden is 

too badly preserved, to be  identifiable . 
H o r i z o n  a n d l o c a l i t y. In Bed 30 at Katslösa .  
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Genus P s e u d o p i s Cox 

Pseudopis sp . 

Pl. XI, F igs. 15-16 

M a t e r i a l. Three natural intern al casts .  
D e s c r i p t i o n .  The specimen Fig .  16,  Pl. XI, bearing remnants of  the test n ear 

the margin, shows the characteristic features of  Pseudopis Cox: Outline triangular, 

umbo · bicarinate, though the carinae are samewhat round ed in the east. Since the 

test is missing the sp ecimen cannot serve as a type for a new species .  Another 
east (N o. 76) shows well-developed muscle s cars . It  probably belongs to the same 

species. 
H a r i z o n  a n d  l o c a l i t y. Katslösa Bed 30. 

Family TANCREDIIDAE 

Genus Ta n c r e d i a  LYCETT 

Tancredia arenacea (NrLssoN) 

Pl. XI, F igs. 17-19 

1832. Donax arenacea NILssoN, Djur-p etrifikater, P. 3,55, PI. 4, Fig. 5. 
1S37. " " HISINGER, Lethaea Suecica, P. 64, PI'. 19, F,i,g. 7. 
1817-8. Tancredia arenacea LuNDGREN, Studier, P. 48, Fig. 51. 

M a t e r i a l .  1 8  specimens . 

O r i g i n a l d i a g  n o s i s :  "Testa triangularis ,  subaequilatera, margine p osteriori 

convexo, anteriori  subconcavo ." 

D e s c r i p t i o n. This species is distinguished by its  size and a rather coarse 

concentric s triation. I t  is higher in relation  to its length than most cogeneric species . 

The subtriangular outline, the inflation of the shell, the convexity of the p osterior 

margin, and the bluntly-rounded anterior end of  the shell distinguish it  from 

T. securiformis, to which i t  is  certainly closely allied. 

The locality of  the holotype, the Avicula Bank at Kulla Gunnarstorp , has yielded 

the best  preserved specimens . 

At Dompäng beautiful intemal casts have been collected. The figured specimen 

(Pl . XI, Fig. 1 7) has a well-marked anterior adductor impression and a fainter 

posterior one .  

Badly p reserved specimens occur abundantly in a thin layer, in a rather coarse 
and loose  sandstone (Bed No . 230) at  Gravarna, in the northern part of  Helsing­

borg. They are all preserved as natural interior casts ,  which are p artly filled with 

sand and pieces of  fibrous coal, the s culpture thus being almost entirely destroyed. 

The valves are never crushed or  squeezed; they are, on  the contrary, well anched 

or even inflated. The s teinkerns are partly covered with a faint concentric striation, 

indicating a thin shell in the living animal . 
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The posterior muscle s car is sometimes preserved. The outline is sub-triangular, 
slightly concave in front of  the umbo.  Pre-umbonal part of  shell narrows off and is 

longer than the posterior.  From the umbo., which is slightly forwardly directed, 

there runs a faint ridge obliquely backwards, almost p arallel to the posterior 
margin ; on i ts  pos terior side it has a flat surface with a barely visible striation 

along the margin. VentraJ margin regularly curved.  Hinge with impression of the 

posterior lateral tooth, but no cardinals are preserved. Very often both valves 

o cc ur together, though widely o p en at 90° or  180°. 

S i z e :  
Mo 6728 (Gravarna) . . . . . . . . .  . 

Mo 6738 ( " ) . . . . . . . . .  . 

Pl. XI, Fig. 1 7  (Dompäng) . . .  . 

L ength 

1 9.5 

22 

36 

He:ght 

13.4 mm. 

14 

24 

" 

" 

R e m a r k s .  The specimens from Lo c. 230 we re first  referred to T. securiformis 

(TROEDSSON 1947 b ) ,  but they really belong to T. arenacea, the most common species 

at Loc. 230. 

It is worth mentioning, that LuNDGREN has repo rted T. arenacea from a sandstorre 

p ebble derived from the Mytilus Bank, which is situated about 20 metres below 

the shell  breccia at Loc.  230, and another specimen, though more uncertain, is  

rep orted from solid rock o f  the same horizon. 

O c c u r r e n c e .  The holotyp e was collected in the A vieula Bank at Kulla Gun­

narstorp.  Of the same age are specimens from Loc. 528 at Dompäng and from the 

drilling at Oregården at a depth of 95.7 metres .  Finally T. arenacea has been 

met with in a sandstorre p ebble at Domsten. All  these localities belong to the 

Lower Sinemurian. The occurrence at Gravarna is in the lower part of the Helsing­

borg Stage (Hettangian) . 

Tancredia securiformis (DuNKEn) 

1846.  Donax securiformis DcNKER, Palaeontogr. 1 , P.  38, PI. 6, Figs. 12-14.  
1878. Tancredia securiformis LUXDGREN, studi e r, P.  49, Pl .  1 ,  Fig. 52 .  
Non 1 879, LuNDGREX. 

R e m a r k s . T. securiformis was recorded by LuNDGREN from the Avicula Bank 

at Kulla Gunnarstorp . His figured specimen seems to be  lost, and the writer has 

not been able to find any o thers .  To judge from the figure the identification is 

correct. 
The specimens referred here by LuNDGREN ( 1879) from the Myaconeka beds of  

Bornholm were described later on  by MoBERG ( 1888) as var. lineata and given 

specific rank by MALLING and GnöNWALL ( 1909) . 

O c c u r r e n c e. Tancredia securiformis is known from the psilonotus beds of  

N.W. Germany, the  angulatus zone of  E . .  France, and the Hettaugian and Lower 

Sinemurian of Belgium, thus being restricted to the Lias a .  The Swedish specimens 

are from the Lower Sinemurian at Kulla Gunnarstorp . 
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Tancredia erdmanni LuNDGREN 

PI. XI, Figs. 20-21 

1878. Tancredia Enlmanni LUKDGREK, Stud�er, P. 4\:l, PI. l, Figs. 54, 55. 
1881. " " " , Molluskfaunan,  p . 42. 

H o l o t y p e . LO 302 (Lund) . 

O r i g i n a l d i a g n o s i s .  "Testa triangularis,  subaequilatera, margine anteriori 

recto, posteriori subconcavo, margine ventrali paullum curvato . '' 

D e s c r i p t i o n. Shell t riangul ar, rather elongate, the anterior tapering p art 

bluntly ended. Anterior dorsal margin concave, posterior convex and venh·al margin 

gently cm·ved. Surface with concentric ribs, visible on  the interna! mould. 

S i z e :  Holotype Mo 6687 

Height . . . . . . . . . . 9 1 1 .5 mm . 
Length 17.5 19 .5 " . . . . . . . . . . 

R e m a r k s. This species differs from the preceding on e in be i ng mor e elongate ; 

the anterior tapering part is less  po inted .  The concentric ridges of the shell also 

help to dis tinguish T. erdmanni. The Katslösa specimens seem to have been very 
thin-shelled, only the squeezed and flatterred intemal moulds being preserved. 

O c c u r r e n c e .  T. erdmanni was described from the Avicul a Bank at Kulla 

Gunnarstorp where it is very common, at !east in one bedding plane . It has als·J 

been met with in the drilling core at Oregården at  a depth of 95.73-95.80 m.,  and 
is rare in the lower part of Katslösa section, one specimen being found at loc .  675 

and eight specimens in the shell breccia at loc .  700. 

Tancredia johnstrupi (LuNDGREN) 

187!1. Tellina? Johnstrupi LuKDGHEN, .Juraformationen på Bornholm, P. 24, PI. 1, Figs.  19-22. 

188-8. Tancredia Johnstrupi MoBERG, Lias i Sö.  Skåne , P. 52, PI. 2, Figs. 14-16. 

1909. MALLIKG og GnöNWALL, Medd. D .G.F. Bd.  3, P. 285. 

M a t e r i a l. T. johnstrupi is rare at Katslösa, on ly s even specimens ha ving been 

collected ; although they are badly preserved the specific characters are fairly clear. 
D e s c r i p t i o n .  Umbones placed a little in front of the middle, ben t inwards, 

sl ightly forwardly directed, projecting somewhat beyond the hinge-line. Ventral 

margin s l ightly curved, almos t  p araHel to the dorsal margin, though the shell 

tapers slowly behind the umbo .  From the umbo a weil-marked ridge runs obliquely 

backwards towards the posterior margin. Posterior end obliquely cut, gaping, 

anterior end elongatedly acute . Hinge with a triaugular cardinal tooth in  each 

valve ; that in the left valve is the larger one and seems to continne forwards 

about as  far as the anterior lateral . Of the laterals, which are developed in both 

valves, the p osterior are longer but fainter than the anterior ones .  Ligament 

externa!. At the end of the anterior lateral tooth the inside of the shell has a vertical 

ridge which continnes almos t  to the ventral margin, leaving a wide and deep 
excavation near the anterior end of interna.! moulds (MoBERG, l .  e. ) .  
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R e m a r k s .  This species was o riginally described by LuNDGREN, who was not  

abl e  to g ive any information as to  the  hinge. Later on  MoBERG found better 

specimens and referred i t  to  Tancredia. It i s  a rather small species ,  about 2 1, 12 

times as long as it is  high. Two specimens measured by MoBERG are 9-1 1 .5 mm. 
in length, 3 .5-4.5 mm. in height, and each valve is about 1 .5-2 mm. in thickness .  

As p o inted out by MoBERG, i t  is all ied to Hettangia longiscata BuviGNIER. 

D i s t r i b u t i o n.  T. johnstrupi is rather common in the Myoconcha Bank on the 

island of Bornholm and in the Cardium Bank in S .E .  Scania. At Katslösa it  has been 

met with in Beds 32, 42 and 45.  

Tancredia lineata MoBERG 

1879. Tancredia securiformis LuKDGREN, Jura.form. B o rnholm, P. 22, PI. 1, Figs.  16-18.  

1E�<S. DuNKER sp .  var.  lineata MoBERG, Lias i Sö. Skåne,  P. 51, PI. 2 ,  

Fig .  11 .  

1909. lineata MALLTNG og GRONWALL, Medd. D .G.F. 3, P. 2.84. 

M a t e r i a l . Five intemal casts ,  viz . 3 L.V. and 2 R.V. 
R e m a r k s .  The Bornholm Tancredia specimens, identified by LuNDGREN in  1879 

with T. securifonnis DuNKER, were later on  referred by MoBERG to his var.  lineata 

from S .E. Scania .  Finally in 1909 this form was given specific rank by MALLING 

and GRöNWALL. 1t differ.s from T. securiformis in its fine concentric striation ;  and 

besides the posterior surface, behind the weil-marked keel, is provided with fine 
radiating striae.  As p ointed out by Malling and Grönwall the differences are also  

pronounced in the  intemal casts ,  the  "Steinkern" being more triaugular in T. lineata 

than in T. securiformis. 

MoBERG described another species ,  T. elegans, from the same horizon and loca­

lit ies .  This has a s imilar ornamentation as T. lineata but differs as to the outline, 

the anterior margin being straight, and the umbo being decidedly postmedian. 

O c c u r r e n c e .  Tancredia lineata was collected at Kurremölla and in the Liassic  
pebbles of  the Cretaceous conglamerate at Rödmölla, S .E .  Scania, both belonging 

t o  the Carrlium Bank, and in the .Myoconcha Bank at Stampen,  Bornholm. 
H o r i z o n  a n d l o c a l i t y. The p resent specimens were found in a thin bed of  

fine white sandstone at loc .  925 Katslösa (bed 4 1 ) .  

M a t e r i a l .  9 specimens.  

Tancredia ? sp.  

PI. IV, Figs .  1-3 

D e s c r i p t i o n. Outline subovate or donaciform, anterior end lo w er than the 

p osterior, umbo turned forwards, pre-umbonal margin concave ; post-umbonal 

margin is convex and passes  into the rounded posterior margin. Ventral margin 

gently cm·ved ,  anterior bluntly po inted.  Hinge unknown. 

R e m a r k s. By reason of  the general _ shap e  the se  casts are tentat.ively rang ed 

with Tancredia. 

12  
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H o r i z o n .  The Lower Helsingborg Stage at Gravarna and the A vieula Bank 
at Oregård en. 

L o c a l i t i e s .  Gravarna Lo c .  230. Oregården c o re at 95.73-95.80 m. 

Family LUCINIDAE 

Genu s S p h a e r i o l a  STOLICZKA 

Sphaeriola kurremolinae MoBERG 

PL XI, Figs.  22 a-b 

1888. Sphaeriola I<.urremolinae MoBimc, Lias i Sö.  Skåne,  P. 50, PI .  II, Figs.  E-1 0.  

lVI a t e r  i a l .  T'"· o right val ves, somewhat damaged and incomplete . 

O r i g i n a l d e s c r i p t i o n . S trongly arched, with rounded outline ; hinge-line 

rather s traight with rounded corners . Umbones strong, curved forwards and in­
wards , contiguous, and strictly median at apex. Hinge shows only cardinal teeth, 

two in the right, one in the left valve ; an indication of a second, pos terior tooth in 
the left valve needs to  be confirmed. The teeth of the right valve are rather strong, 
trigonal and very divergent s cen from the umbo ,  where their po inted ends meet .  

The cm·dinal of the left valve is  !arge, somewhat post-median, and triangular, with 

the point at umbo .  Test thin, except at the broad, strong hinge. Surface covered 

with numerous, irregular, rather strong, concentric ribs .  Interior ventraJ margin 

smooth.  One sp ecimen is 11 mm. long, 9.f> mm. in height and 2 X 4 mm. in 

thickness . 

MoBERG compares this species with the Rathonian Sphaera (Cm·bis) madridi 

D'ARCHTAC, which, however, differs in regard to the umbo,  the thickness of the 

shell, the ornamentation and the prop ortions in different stages of growth. 

R e m a r k s . Th e present specimens are much smaller than those of the type 

locality at Kurremölla, but co incide with the latter as to the sculpture and general 

shape .  

S i  z e :  

M o  6208 

Mo 6209 

Le ngtl1 

3.5 

3.0 

Height 

3.0 mm. 

3.0 " 

H o r i z o n a n d L o c a l i t i e s .  At Kurremölla in S .E .  Scania, common in the 

jamesoni zone. The present specimens are from Katslösa Bed 30.  

Family CARDIIDAE 

Genus P r a t a e a r d i a  BEYR. 

Prataeardia philippiana (DuNKER) 

1847. Cardium Philippianum DuNKER, Palaeont ogr. 1, P .  H6,, PI.  17, Fig. 6 .  
1871. Prataeardia Philippiana BRAUNs, Unt .  Jura,  P .  324 (non MoBERG).  
1878. Prataeardia sueciea Lu;-..:ocREK, Stud·ier,  P. 48, Figs.  7 and 77. 
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R e m a r k s .  The species described by LuNDGREN as Prataeardia sueeiea cannot be  
distinguished from P. philipplana DuNKER. Only one of LuNDGREN's  typ e specimens 

seems to have been preserved (LO 297 T; LuNDGHEN Fig.  7) . It is an intemal east,  

samewhat damaged at the umbo but with impressions of the surface omamentation 

of  radial ribs in the truncated p osterior part. In sp ite of the bad state of preserv­
ation of the Swedish specimens I unhesitatingly range them with P. philippiana. 

G e o l o g i c a l  a g e .  P. philippiana was described from Halberstad t in beds 

belonging to  the planarbis zone (a 1). 

L o c a l i t y . Rare in the Pullastra Bank at Ramlösa, Helsingborg. 

Lundgren, who was of  the opinion that the Pullastra Bank of Sweden >vas 

Rhaetic in age, also desCI·ibed and figm·ed two small shells ,  which he identif ied 

with the Rhaetic Prataeardia Ewaldi BoRNEMANN and P. praeeursor S cHLOE�BAcH ; 

but the figures are too bad to aUow of identification, and the typ e specimens have 

disappeared. According to LuNDGHEN the last-mentioned one should occur in great 

numbers, though in a bad state of preservation.  There are not  a few small casts of 

lamellibranch s of different kinds in the sandstorre of the Pullastra Bank, but they 

are mostly undeterminabl e .  To judge from the figures given by Lt:NDGREN, his 

small Prataeardias might belong to this group of fossi ls .  

Prataeardia axynati (QuENSTEDT) 

Fl. XIV, Fig . 2 

185-8 . Cardium oxynoti QuEK8TEDT, D e r  Jura, P. 1 10, PI. 13, Fig. 46. 
1871 .  Prataeardia oxynoti BrrAuxs, D e r  untere Jura, P. 325'. 
1876. Protocardium oxynoti TATE, The Yorkshire Lias, P. 395 . 

M a t e r i a l .  Nine specimens, all intemal casts ,  sometimes with small remnants  

of  the  shell .  
D e s c r i p t i o n .  Shell sub-circular equivalve, and almost equilateral ; umbo 

project ing, s traig·ht or  only slightly turned forwards.  The p osterior, radially 
striated part of  the shell continues without  a break into the general arching, but 

a faint ridge from the umbo divides the striated p ortion longitudinally, two o r  

three ribs being s ituated in front of  the ridge.  

In the figured specimen the truncation is samewhat exaggerated, it  i s  true, 
but in general it i s  more developed in intemal casts than in specimens with 

preserved shell . 

S i z  e :  

S .G .U. Museum 

R. M. Mo 6745 

o • • • • •  o .  

o o .  o .  o • •  

Lengtl1 

5.5 

7 .2 

Height Thickness 

5.5 2 x 1 .7  mm. 
6.3 2 x 2.2 " 

R e m a r k s .  Prataeardia axynati is mor e circular and mo re regularly arehed than 

other species of Prataeardia in the Lower Lias.  In P. philippiana the radiate 
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s triation  is confined to the p o·sterior truncated surface, and the shell  i s  more 

triaugular in outline .  In P. truneata only the posterior part  of the striated surface  

is truncated. 
O c c u r r e n c e . P. axynati is  recorded mainly from the Lias a3 and fJ in Germany, 

and from the axynati and armatum (rarieastatum) zones in England. 

H o r i z o n a n d  L o c a l i t y.  Bed 8, Katslösa. 

Prataeardia truneata (SowERBY) 

Pl. XIV, Figs. 3'-5 

1827. Cardium truncatum SowERBY, Min. C o n ch. 6, P . 1 02, PI. 553, Fig.  3 . 
1837. Cardium tnmcatum GoLDwss, Petref.  Germ. 2, P. 218, PI.  14�3., Fig. 10 a-b. 
187 1 .  Prataeardia trunrata BRAUNs, D e r  untere .Jura, P. 325·. 
1888. " philippiana MOBERG,  Lias· i Sö. Skån e , P. 55·, PI .  2·, Figs.  23-24. 

M a t e r i a l .  25 spec imens in a varying state of preservation.  

R e m a r k  s .  P. truneata has a more obvious posterior truncation than P. axynati, 

in which respect i t  is more nearly allied to  P. philippiana . According to BRAUNs, 

it is more flatterred than either of these species ; the umbo is slightly antemedian 

and the sculpture coarser,  the radiating ribs also be ing wider and fewer. It should 
also be  much lm·ger. As to the Swedish specimens the size is small, as in all this 

fauna, and cannot be  used as a distinguishing feature . The ribs become gradually 

finer pos teriorly and disapp ear before reaching the pos terior margin, where the 
surface is smooth ; the truncation is slightly developed in specimens with preserved 

shell, though always well vis ible, but in intemal casts it is strong and well-marked. 
It embraces only a part of the striated surface,  being striated anteri01·ly and 

smooth in i ts  p osterior part, and there are about five radiating ribs in front of the 

truncation.  The striae are best preserved near the ventral margin. As far as can 
be .seen from figured specimens, this Prataeardia from Katslösa cannot be 

distinguished from P. truneata. One of  the specimens figured by MoBEHG as 

P. philippiana (1888,  Pl. 2, Fig.  23) is quite s imilar, but in his seeond specimen 

the shell i s  lacking pos teriorly, the truncation consequently being rather strong. 
This is probably why MoBERG referred those  shells to  P. philip:piana. MoBERG a l so  

claims that  the  widening forwards of  the radiating r ibs  distinguishes this species  

"from P. truneata Sow. w hi ch in o ther respects , i s  clnsely allied" . This  feature 
seeros to be overlaoked in the descriptions of  Prataeardias and the figures give no  

help in tracing its occurrence in different species .  Anyhow, it is  no t  mentioned 
in the o riginal description of  P. philippiana DuNKER , nor even a.ble to be seen in 

the figures ,  which, however, are not very good. The Swedish specimens of 

P. philippiana and P. axynati are preserved as interna! casts ,  which show only 
the anterior r ibs .  This would suggest a diminishing backwards of  the ribs, the most 

p o·sterior ones probably making no impression upon the interna! mould. In 
specimens o f  P. oxynati there are indications of very fine ribs in the posterior part  

of  the truncated sm·face .  Accordingly thi s  feature, even if it be present in 
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P. philippiana, is not  res tricted to that species .  On the contrary, i t is well developed, 

for instance, in  Anisocardia luggudensis, as mentioned below. 

The conclus ion is  that we must not lay too much stress on  the variation in size 

of  the r ibs . This be ing the case, we have to settle ,  firstly, that the present species  
is not identical with P. philippiana - the latter having a much more pronounced 

truncation, even more so  than in the interna! east figured by MoBERG - and 
secondly, that i t  certainly belongs to P. truncata, as above mentioned. 

Most of the specimens at Katslösa are small, the largest one being of  the same 
s ize  at that figured by MoBERG in his Fig .  23 on Pl . 2 .  MoBERGs seeond specimen is 

considerably larger. In camparing different s tages of  growth, it is obvious that  the 

s.pecific characters are sl ightly nr hardly developed in young stages but become 

more and more pronounced with the age. As regards trunca.tion, the young specimens 

are very s imilar to  P. oxynoti, while the !arge ones come close to P. philippiana. 

But already in the young the radiating ribs wver a part of  the surface in front o f  

the truncation. In P. philipplana there are no such ribs ,  in P.  oxynoti there are 
two or three,  and in P. truncata about five.  

Anisocardia luggudense shows the same kind of radiate sculpture, but the 
truncation is  hardly visible, and the whole shell is s trongly inflated. 

S i z e :  

P l .  14,  Fig.  5 . . . . . . . . . . . . 
" " 

" " 

LO 832 t 

Fig. 23) 

4 

3 

• • • • • • • •  o • •  o 

• o • • •  o • • • •  o .  

(MOBERG P l .  2 ,  

o .  o o .  o o o o o o .  o o .  o 

S .G.U. (MOBERG Pl.  2, Fig. 24) 

Le ngt h 

5.5 

6 .2 

7 .0 

9 .5 

16 

Height Thickn ess Locality 

4.5 2 x 1 .8  mm . Katslösa Bed 30 

5.3 2 x 2.0 " " " " 

6.3 2 x 2.5 " " " " 

8.0 2 X 3 " S.E.  Sean i a 

15  2 X 5 " " 

The only sp ecimen from 955 b is crushed and broken and is at !east 9 .5 mm. 

in length and 9 mm. in height. It i s  truncated in  the p os terior part and also 

radially striated, but the identification remains uncertain . 
O c c u r r e n c e. P. truncata r anges through all the Pliens bachian. It has been 

found by MoBERG in the jamesoni zone of S .E .  Scania. The Kat,s lösa spec imens 

are from Beds 30 (23 specimens) and 45, and Loc. 955 b .  

Family CYPRINIDAE 

Genus E o t r a p e z i u m  DouvJLLE 1912  

Typ e species : Mesodesma germari DuNKER 1846 

Mesodesma germari of  the Lower Liassic rocks at Halberstadt was well 

illustrated by DuNKER and has been studied in detail - esp ecially as to the hinge­

line - by several authors ,  who have referred it to different genera of  the families 

Cyrenidae or  Cyprinidae. Thus it  has been ranged with Cyrena (BRAUNs 1871 ) ,  

Cypricardia (PHILIPPI 1897) , and Isocyprina (BöHM 1901,  RoLLlER 1913 ,  ARKELL 
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1934) . In 1912, too,  i t  was represented by D ouvrLLE as the type spec ies of a new 
genus Eotrapezium. ARKELL,  however, protested that this was based on ignorance 

of  the existence of  lsocyprina.  It  is tru e  that the typ e has the same hinge as 

lsocyprina, but, as po inted out by Cox ( 1 947) , i t  differs in external shape from other 
genera of  the Cyprinidae. Thus ,  the genus Eotrapezium seems t o  be well founded.  

It embraces s everal species described by BöHM from the Lias  a of Portugal, e.  _q .  

Cypricardia porrecta DmrORTlER.  Four spec ies  of Eotrapezium have been identified 

in the Lower Lias of Sweden. In examirring the generic characters of these .spec ie f'  
- most ly  badly pres erved - the author has  collaborated with Professor Nr Ls 

0DHNER,  who has given much help in understanding the hinge-line of  Eotrapezium 

pullasfra a nd E.  lu':berti. 

Eotrapeziurn gerrnari (DUNKER) 

184·6. Mesodesma Germari Dul\'KI-:R ,  Pala·e ontographica 1 ,  P. 4·0 , Pl .  6, Figs.  20-22.  
1871 . Cyrena Germari BRAUK�, Untere Jura, P.  31 9 .  
187<8. Osäker bivalv (uncertain b ivalve)  LiJl\DGREli, stu dier, P.  5'6, Fig.  78. 
1881 . Mesodesma Germari LUNDG REK, Molluskfaunan, P. 44. 

18917. Cypricardia Germari PmLIPPI , Zeits chr. d.  d.  geol .  Ges .  49·, P.  44 1 ,  PI. 16, Fig. 4 . 

1·9 0 1 .  lsocyprina Germari BOHM, Zeitschr. d. d. geol. G e s.  53, P. 242, Text-Figs.  22-28, Pl. 10 ,  

Figs .  5-8. 
19,12. Eotrapezittm Germari D ouvrLL8 , Bull .  S o c .  geol .  France .  (4') 12, P.  455, Text-Figs .  38-39. 
1 9'13. Isocyprina G ermari RoLLIER, Mem. S o c .  Paleont.  Suisse ,  39·. P .  157 .  
19,34. lsocyprina germm·i AllKELL, Brit . C o rallian Lamellibranchia, P . 264. 
1 9147. Eotrapezium germm·i Cox, Proc. Mal'ac .  S o c .  L o ndon, 27.  P .  144, Fig. 1. 

R e m a r k s .  In 1878 LuNDGHEN figured an "uncertain b ivalve" from a p ebble of 

the Pullastra Bank, but later on  (1881)  he found better specimens which enabled 

him to  recognize Mesodesrna gerrnari. E. p1tllastra differs from this in having a 

well-marked ridge running from the umbo backwards, which is only slightly 

indicated in E. germari and hardly at all in E. heberti. The latter two sp ecies are 

closely allied, but the former has a slight ridge and is proportionately shorter. 

as far as can be seen from the original figm·es given by DuNKER. However, BöH_\r 

has figm·ed Portuguese specimens of E. gerrnm·i with a ridge and an outline rather 

s imilar to  those in E. pullastra, though different from the figtu·e given by DuNK E H .  

Since the  present writer has  had no  opportunity of making a comparison with the 

holotype,  he is unable to  decide whether or  not BöHM has figured a true E. gennari. 

H o r i z o n .  The Pullastra Bank at Helsingborg (Ramlösa) and south of Höganäs 

(Esperöd) . 

Eotrapezium pullasfra nov. sp .  

186,9·. Pullastra elongata Hr.:BERT, Ann. Sci. geol .  1 ,  P .  134, Pl. 2,  F igs.. 21 ,  22.  
1870 . Pullastra elongata Hr::BERT, B ull. Soc.  geol .  France (2) 27,  P .  3'6'6. 

187'8 . Pullastra elongata LUKDGREN, studier, P.  5 1 ,  Figs.  1, 2, E-0, (non 8'1 ) .  
1881 . Pullastra elongata LuKDGREK, Molluskfaunan, P .  43·. 
1911 1-1915. Pullastra elongata EHDMAKK, Sv. geol .  unders .  ( C a )  6, P. 25, T ext-Fig. 21 .  
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Non 1861. Axinus elongatus MooRE, Q.J.G.S.  17,  P. 503, Pl. 15, Fig. 18. 

Non 1864 . Pullastra elongata MARTIN, Mem. de l 'Acad. D ij o n  (2) 12, Pp.  227, 277, PI. 3, Fig. 3 .  
19'48. Eotrapezium pullasfra TROEDSSOI', G .F.F.  70,  Pp.  5 3 8 ,  549. 

D i a g  n o s i s. Shell subtriangular, elongate, keeled ;  surface with concentric l ines .  
Lateral and cardinal teeth a.s in Eotrapezium. 

H o l o t y p e : LO 307 T (LuNDGREN, 1878, Fig. l ) .  

D e s c r i p t i o n .  Outline subtriangular, ventraJ margin gent! y curved, anterior 
margin straight in  the upper part,  curving· downwards into the ventraJ one ; dorsal 

margin about twice as Iong as the anterior, slightly curved in its posterior part ,  
where i t j o ins the vontraJ margin in an acute curvature. Umbo low, continued 
p osterim·Jy by a sharp ridge running towards the posterior end of  the shell .  Surface 
covered with fine concentric Iines ·Of growth. Hinge-line not visible in the holotyp e, 

but in other specimens .  Prof.  0DHNER succeeded in uneovering the teeth. In a right 

valve there is one long p osterior lateral tooth, one anterior lateral, and one cardinal, 
thus indicating the genus Eotrapezium DouvrLLl:: . 

S i z e. Specimens figured by LuNDGREN (1878) : 

Fig·. 

Fig. 

Fig. 

l (LO 
2 (LO 

307 T) 

308 t) 

• o • •  

80 (R.M.)  • • • •  o .  o .  

Length Heig·ht 

12 .7 G.8  

1 2 .5 6 .6 

12  6 .8 

Thickness  

2 x 1 .7 mm . 

2 x 1 .7 " 

2 x 2.5 " 

R e m a r k s .  Eotmpezium pullastra is easily recognizable on  account of its  

elongate ,  triangular outline and its keeled sm·face .  The specimens figured by 
LuKDGRF:N ( 1878) under the heading of  P. elongata show some variation which might 

indicate specific differences . Thus,  the typ e ·Specimen of his Fig. 80 differs in the 
position of  the umbo,  which i s more p osterior than in the holotype,  the preumbonal 

portion being rather !arge . 

E. pullastra is the leading fossil  of the so-called Pullastra Bank of the Lower 

Lias of Sweden and was recorded for the fir.st time by E .  HEBERT who visited the 
Rhaetic-Liassic parts of  Sweden in 1865 ( 1869) and identified this fossil with the 

Rhaetic Axinus elongatus MooRE from Beer Crowcombe, though he followed MARTIN 

in ranging it with the genus Pullastra. As already po inted out by LuNDGREN (1878) , 
who had had the occasion of camparing the Swedish specimens with the types 

preserved in the Museum at Bath,  there are marked differences between these forms.  

The English form is smaller and tapers backwards mm·e,  the umbones are placed 

more to the front ,  and the keel  i s  less conspicuous.  These di.stinctions would be  
enough to  dist inguish a new species .  As is evident from the  above description, 

the generio name, too, has to  be  changed. In an earlier pap er the writer proposed 
the new name of  Eotrapezium pullastra. 

The mistake in identification made by Hr::BEHT and LuNDGHEN has eaused much 
trouble with respec t  to  the s tratigraphy. For more than 60 years the so-called 

Pullastra Bank was considered t o  be Rhaetic .  In 1934 the present writer claimed 

it to be Liassic on  geological grounds,  and recently ( 1948) he  has shown that the 

fauna is Early Liassic ,  not  Rhaetic ,  in age .  
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D i s t r i b u t i o n .  Eotrapezium pullastra seems to be  restricted to  a rather 

limited horizon of  the Lower Lias of  Sweden, viz. the Pullastra Bank, in the lower 
p art of the Helsingborg Stage (Hettangian) . It has been met with at all places 

where that bank has been identified : at Ramlösa (several localities) , Helsingborg, 
Esperöd (S . of  Höganäs ) ,  and in drilling-cares at Farhult, Oregården, Rosendal , 
and Stabbarp . 

Eotrapezium heberti (LuNDGREN) 

18:69. Pullastra? sp . H8BERT, Ann. Sci. geol .  1, P. 136, PI. 2., Fig. 23. 
187:8. Pullastra Heberti LmmGREN, studier, P. 5•2, Figs.  3, 4 ,  89·. 
1 881. Pullastra Hebcrti LuNDGREK, Molluskfaunan, P. 44. 

O r i g i n a l d i a g n o s i s . "Testa rotundato-oblon:ga, antice rotundata, p ost ice 

attenuata, umbones ant ic i  satis p rominentes ; lunula distincta ."  

H o l o t y p e :  LO 3 11 T (LuNDGREN 1878 ,  Fig. 3) . 

S i z e .  Spec imens figured by LuNDGREN in 1878 : 

Length 

F i g .  81 (R. M.) • • • • • • • • • o 12 . 1  

F i g .  89 (R. M. )  • • o • •  o • • • •  1 6.5 

Fig. 3 (LO 3 11 T) 22.2 

Fig. 4 (LO 312  t) 23 

Height Thicknes s 

7.2 2 x 2.3 mm . 
9.4 2 X 3 " 

1 1 .8 2 x 2.4 " 

9.7 2 x 2.8 " 

The varying proportions are largely due to the method of preservation. It i s  

especially difficult t o  get an idea of  the thickness on  account of  compression.  

R e m a r k s .  E. heberti differs from the genotype in be  i ng slightly longer in 

proportion to the height. Furthermore, the ridge or  carina, from the umbo back­

wards,  i s  s till less pronounced. The umbo is placed near the anterior end, and the 
preumbonal margin dip,s directly towards the ventral margin, being only slightly 

sigmoid. The affinity to the genotyp e is  very close ,  indeed,  and it is an open 

quest ion whether these two species really can be kept separate. E. germari is 

generally considered to b e  higher.  According to DuNKEn it  has the relative pro­
p ortions of  100 : 60 : 40, while typical specimens of  E. heberti have the proportions 

100 : 53 : 38. But there are all variations between, and even the specimens of the 

holotyp e,  figured by DuNKER, show some variation. 

E. pullastra has the same relative proportions as E. heberti, but is distinguished 

on account of  its carinated shell. As a rule the Seanian specimens of E. heberti 

are larger, and this  has probably induced LuNDGREN to range the small specimens 

with E. pullastra. Thus his Fig. 81 on  PI. 2 (1878) is not E. pullastra, but 

E.  heberti . I t  is an intemal mould, devo id of keel , but coincides with E.  pullastra 

as regards size .  
O c c u r r e n c e .  Eotrapezium heberti occurs in the Pullastra Bank of  the Lower 

Helsingborg Stage. It has been recognized at several localities in  the southern part 

of  Helsingborg (Ramlösa,  &c . ) , at Allerum (N. of  Helsingborg) , and at Esperöd 

(S.  of  Höganäs) . 
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Eotrapezium menkei (DuNKER) 

Pl. IV, Figs•. 4-7 

1M&. Cyrena Menkei DuNKER, Palaeontographica, P. 40, PI. &, Figs. 23-26.  
18'71 . BRAUNs, Untcre Jura, P. 318.  
189'7. Cypricardia Menkei PHILIPPr, Zeit.schr. d.  d. geol .  Ges·. 49, P.  4'41. 
1901 . lsocyprina M enkei BöHM, Zeits chr. d. d. geol. Ge s .  53, P. 238, Figs. 19-2 1 .  

1913.  RoLLIER, Mem. Soc .  paleont. Suisse.  3·9, P. 15<7. 

M a t e r i a l. Ab out 30 specimens all mo re or less deformed. 

186 

D e s c r i p t i o n .  Shelled specimens (ö . Ramlösa) coincide well  with the figures 

g·iven by DuNKER, as far as cancerns the externa} characters, such as size, outline, 

proportions ,  shell surface,  &c.  Even the same variation  is represented by the 
Swedish specimens .  But the hinge is  not well preserved. - Intemal casts from 

Fleninge have a rough surface and are deformed, too, though rather inflated. An 
umbonal ridge, well defined anteriorly in i ts  upper part, continues obliquely back­

wards until about o ne-third or the middle of  the shell, where i t  becomes effaced .  
Surface with concentric growth l ines .  Hinge-line not visible, but there are indic­

ations of  long p osterior-lateral teeth in the east .  Outline and general shap e  are 

precisely the same as in Cyrena menkei DuNKER and show the same variations .  

The identification be ing founded mainly upon this external character remains,  of 

course,  uncertain, but is  favoured by the fact that there are no o ther lamell ibranchs 

with the same external features in the Lower Lias, as far as is known hitherto .  

S i z e :  Length Height Thickness (of both valves ) 
Pl. IV, Fig. 5 14 .5 12 .3 9 .3 mm. ( 100 : 85 : 64) 

" " 6 15 . 1  10 .7  8 .0 " (100 : 7 1  : 53) 
" " 4 18 13 . 1  8 .9  " ( 100 : 73 : 49) 

ö. Ramlösa o .  o o o • • •  19 .5  14.4 ( 100 : 74) 

H o r i z o n a n d L o c a l i t y.  The intemal casts are from the care-drilling N o .  266 
at Fleninge at a depth of  1 06.67 m.  or  47 m.  above the Rhaetic-Liassic boundary, 

and from a loose  sandstorre at Esperöd, S. of  Höganäs . The shelied specimens are 
from the shell breccia p ebbles found at ö.  Ramlösa. All specimens belong to  the 
Pullastra Bank. 

Genus A n i s o c a r d i a  MuN.-CHALMAS 

Anisocardia luggudensis n. sp .  

P I .  XIV, Figs. 1 a-c 

H o l o t y p e . S . G.U. Museum. 
M o d e  o f  p r e s e r v a t i o n : Intemal east of entire sp ecimen, with remnants of 

the shell .  The valves are p artly separated, but close tagether at  the umbo.  Hinge 

accordingly hidden. 

D e s c r i p t i o n .  Shell tumid, high, oval or  subtriangular in outlin e ,  equivalve, 

inequilateral . Umbones prominent, forwardly directed. Hinge partially visible. L e f t  
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v al  v e :  two divergent cardinals  separated by a deep p it ,  the anteri.or one strong 

and hardly s eparated from the rudimentary anterior lateral .  The p it between the 

divergent c ardinal s  is  bounded inwards by a high, p o inted, cone-shap ed tooth ,  

j o ined a t  its base with the  anterior  lateral ; p osterior p art of  binge hidden i n  the 

rock.  R i g h t v a l v e :  on ly a thin p o s terior lateral t o o th visible ,  separated from 

the margin by a narrow groove.  S u r f a c e  o f  s h e l l  with a d.ens e striation of  

growth-l ines and with vertical str iae or  ribs in the p osterior  p art. The s e  are broad 

and flat anteriorly,  sep arate d by narro w  furrow.s ;  towards the p o s terior margin 

the ribs gTadually b ecome narrower and the furrows wider.  The vertically striated 

p ortion i s  s l ightly concave in cross  section and bounded anteri01·Iy by a blunt and 

low ridge,  runn ing fro m  the umbo towards the ventraJ margin. 

M a t e r i  a l .  Except the holotype,  on e interna! east and two ext erna! moulds 

have been referred tentatively t o  this species .  

S i z e o f t h e h o l o t y p e .  Height 28, length 22.4, thickness of  b o t  h valves 

18 .2  mm. 

R e m a r k s .  The h inge of  this ·Sp ecies s eems t o  b e  most s imilar t o  t hat in 

Anisocardia, though some shell features indicate a relation to the CaTdiidae, 

especial l  y the genus Protocardia, for instance,  the cone-shaped tooth referred to  

above,  and the vertical  s triation of  the p o sterior p art o f  the shell .  Its reference 

t o  Anisocardia i s  of  course,  only tentative,  and is mainly due to its externa! 

s imila.rity t o  Anisocardia globosa (RoEMER) of  the Corall ian b eds (Upper  Jura.ssic) . 

The latter has th e same vert i c al stri.ation,  but the striated p ortion is truncated,  

the .shell more globose, and the dentition more typ ical .  

N o o ther species  o f  this  genus has b e e n  m e t  with hitherto in t h e  Lias of  Sweden.  

O c c u r r e n c e .  The holotyp e has b een c o llected at Katslösa 825 (Bed 28) . 

Additional , badly preserved casts ,  have been found at Kats l ö sa 875-955 in Beds 

36, 39, and 42.  

Family PHOLADOMYIDAE 

Genus P h o l a d o m y a  G. B .  SowERBY 

Pholadomya coticulae (LuNDGREN) 

PI. V, Fig. 4 (Cf.  also  PI.  XII, Fig·s . 1 and 3) 

1878. Myacites s p .  LtlK'DGREN, studier, P. 55·, Fig.  74.  
1881.  Modiola coticulae LUNDGREK, p . p . , l\folluskfaunan, P. 3B, PI. 1 ,  Fig. 6 (non Figs.  7-8 ) .  

O r i g i n a l d i a g n o s i s .  Testa f abiformis,  s triis et rugis concentricis 

regio anterior satis magna, regio p allealis sinu exiguo no tata .  

H o l o t y p e . LO 42'5 T (LUNDGREN 188 1 ,  Fig.  6) . 

M a t e r i a l .  Four additio nal s p e cimens,  s l ightly ab errant 

S i z e :  Holoty p e  Mo 6758 Mo 6-790 
Length 27.3 33 .2 34.9 

Height 14.5 17.0 17.8 

Thickness  9 .0 1 1 . 2  

35.6 mm. 

18 .2  " 
" 

praedit a ;  
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R e m  a r k s .  Gnder the h e ad of Modiola coticulae, LuNDGREN figured thre e 
spe cimens from the Grind sandstorre at Påls j ö ,  all  of wh1ch, at first s ight,  seem to  

b e  s p e cifically different. Thus his  f irst  sp ecimen (LO 425 T) - the holotyp e -

has very fine,  radiating furrows o n  the p o sterior  p art of the shell ,  s imilar to thos e 

in Pholadomya., though esp e dally weak. They are not  visible in the figure given 

by LuNDGREN. The umbo is  placed at one-third the shell lengtl1 from the anterim 

end, and does not  project  b e yond the do rsal margin,  which,  then, forms a strongly 

curved l ine from one end o f  the shell  t o  the other.  The ventraJ margin is s l ightly 

concave ; growth-lines are thin ; height of  shell i·s a t  maximum behind the umb o .  

There is  an indication of  augularity b e tween th e p o s t erior and dorsal margins . 

In LuNDGREN's Figs.  7 and 8 the umbo is p l aced doser  to the anterior end and 

is more p ro j e cting.  His Fig.  7 has a s traight dorsal margin, which forms an obtuse 

angle with the p o s t erior  one ; ventraJ margin s l ightly convex. In his Fig.  8 the 

margins are s o mewhat different,  but  thi s  is due t o  damage,  as i s  shown by the 

preserved typ e .  Oonsequently the s p e cimens Figs .  7 and 8 belong to one and the 

same species  and are referred above to Cardinia ('?) expansa. (LuNDGREN) . 

Pholadomya coticztlae is recognized on account of the faint radiating folds 

and furrows,  which r ange i t  with the genus Pholadomya. Other,  b ett er pres erved 

specimens,  showing the same feature have been collected in the reddish o r  brown 

" Pcbble  No.  1" from Höganä:;.  They show the same concentric striation a.s P. 

coticulae and the same p o s it ion of the umbones .  But the shell is  more inflated and 

the umbones are more p r o j e c ting, thus giving a rather different aspe ct of  the 

dorsal outl ine .  These  differences ,  being only p artly owin�g to the mode of pre­

s ervation,  may have sp ecific  value.  The lunule and the es cutcheon as weil as the 

externa! l igament area are well  visible b ehind the umbones .  In one sp ecimen the 

right valve project s b eyond the left  one ; i n another the valves have moved 

reversely.  This indi cates the absence of  teeth o r  other processes apt to keep the 

valves in  their right p o sit ion.  

The ranging o f  these s p ecimens with the genus Pholadomya is  mainly founded on 

the weak radiating sculp ture o f  the shell surface,  it  is  true,  but, as seen from the 

above remarks,  this  identification i s  sup p o rted by other characters o b t ained from 

the available material.  

O c c u r r e n c e .  Pholadomya coticulae has been met with in the Cardinia Bank 

at Påls j ö .  Uncertain specimens were found in  "Pebbles No.  1"  at Höganäs . 

Genus P l a t y rn y a  AGASSlZ 

Platymya aquarurn (LuNDGREN) 

PI. XII, Fig. 2 

1878. Pleuromya striatula LuNDGREK (pro parte), studier, P. 55, Fig.  75 (non Figs.  49· and 50) .  
1:1�81 . Pleuromya aquarum Lt:KDGREN, Molluskfaunan, P. 46, PI. 1 ,  F i g s .  10'----12. 

M a t e r i a l. Four .specimens . 

O r i g i n a l d i a g n o s i s .  "Tes t a  anteriu.s et p o s terius aequaliter rotundata ;  um­

bones p rominentes,  antemediani ; p ars anterior p o steriore p aullo minor ."  
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H o l o t y p e .  LO 428 T (Paleontological Institute, Lund) . 

D e s c r i p t i o n. Shell elongate,  length about twice the height.  Umbo r ather 

prominent, s ituated at one-third the l ength from the anterior end. Hinge without 

teeth.  Ligament external , b ehind the umb o ,  supp orted by weil develop e d  nymphs .  

Lunule ovate ,  wei l  defined,  es cutcheon wide,  b ounded by a diffuse r idge on each 

valve. D orsal margin in front of  the umbo s traight o r  slightly convex, dipping 

forwards,  that behind the umbo concave ; anterior and p osterior ends weil rounded, 

ventl·al margin convex, p arallel  to the growth-lines . Shell surface with growth­

line s ,  erossed b y  very faint radiating striae.  

S i z e :  LO 42'8 T LO 429 t LO 430 t Mo 6739 

Length • • • o o o • • • •  25 25 25 4 1  mm . 

Height 13 13 13 2 0  " o • • •  o o o o o o 

R e m a r k s .  Thi s  species  i s  clos ely all ied to Platymya subrugosa DuNK ER (sub 

Thracia) , syn. Pleuromya dunkeri PmTTE, from the Hettaugian of  Halb erstadt and 

Hettange. It was founded upon three s p ecimens from the Pullastra Bank at Ram­

lö sa. In one of the original figures (LuNDGREN, l. c . ,  Fig.  1 1) there is a central 

depression running from the umbo towards the ventral margin. This ,  however, is 

not visible in the typ e  s p ecimen, which i s  rather fragmentary. The ranging with 

the genus Platymya s eems to b e  well-founded on account of the hinge region.  

One of  the s p e c imens,  referred by LuNDGREN to  Pleuromya striatula , viz . that col­

lected in  his ' ' Pebble No.  l"  at Höganäs , belongs undoubtedly here.  

H o r i z o n .  The lower p art o f  the Helsingb org Stage.  

L o c a l i t i e s . In the Pullastra B ank at Ramlösa and in "Pebble No.  1 " at Höga­

näs together with Liastrea hisingeri and an externa! mould of Cardinia follini. 

Genus H o m o m y a  AGASSJZ 

S ince most  of the Myas of  the pure s a ndstorres are preserved as intemal casts 

(St einkerns) the author had to rely, to a great extent, upon the studies of this 

group undertaken by GrsELA BENDER ( 192 1) .  The following species  are referred to 

the genus Homomya mainly on account of  the edentulous hinge and the position 

o f  the umb o .  

Homomya ovalis (LuNDGREN) 

PI. IV, Fig. 8 

1869. Anatina Stoppanii Hf:BERT, Ann. Sci .  geol.  T. 1, P. 138, PI. 2, Fig. 29, (excl. syno nyms) ;  
non MARTIN 1864. 

1878. Myacites ovalis LUNDGREN, studier, P. 53, Fig. s.  
187,8. Myacites elongatus LuNDGREN, ibid.  P .  54, Fig. 13. 

1878. Myacites sp. LUKDGREN, ibid. P.  56, Fig. 7'6 . 

1881. Myacites elongatus LUNDGREN, Molluskfaunan, P. 47.  

Non Myacites elongatus Y. ScHLOTHEIM. 
N on Lutraria elongata GoLDFUSS. 
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M a t e r i a l .  3 interna! c asts. 

H o l o t y p e .  LO 3 18 T (Paleontol .  Inst. Lund) . This  is an interna! east,  rather 

badly preserved. 
D e s c r i p t i o n .  Outline subovate ,  concave in front of  the umbo.  U m bo inflated, 

projecting .slightly beyond the dorsal margin, situated at two-fifths the length from 
the anterior end of the shell . 

S i z e : Holotyp e Mo 6765 LO 319 T 

Length • o • • • • •  o • • • •  12 .5  16 .5  20.4 mm . 
Height 7 9 .5  10 .7  " 

o o o o • • •  o o .  o .  

R e m a r k s .  The species Anatina stoppanii HEBERT (preoccupied) was founded 
up on a badly figured lamellibranch from the Helsingborg region. Later on LuNDGREN 

replaced the name by Myacites ovalis and figured a new specimen (LO 3 18 T) 
which, however, seeros to differ somewhat from that figured by HEBERT. The latter 
is  narrower and more elongate. Accordingly LuNDGREN's type specimen is  here 
ehosen as the holotyp e of  Myacites ovalis. 

The Myacites elongatus, described by LUNDGREN as a new and rare .sp ecies in 
the Pullastra Beds of Sweden, is probably indistinguishable from his Myacites 

ovalis. It has the same p osition of  the umbo and the s ame general outline, though 
both figured specimens are badly preserved intemal casts .  LuNDGHEN was unaware 
that the specific name elongatus was already preoccupied in 1822. 

The Myacites sp .  LuNDGREN 1878, Fig. 76, belongs here too .  
O c c u r r e n c e .  Homomya m'ata was collected in  the Pullastra Bank at Ramlösa .  

Homomya venulithus n.  s·p. 

PI. XII, Figs. 4-17; PI. XIII, Figs. 2-3 

1831. Vermlith NILSSON, K. Vet. Akad. Hand! .  P. 355, PI. 4, Fig. 6. 

1'837. Venus? HISlKGER, Lethaea sueciea,  P. 6·5, PI. 19, Fig. 10. 

1878. Pleuromya striatula LUNDGREN, studier (pro parte), P. 55, Figs. 49, !JO (non Fig. 75·). 

'? 1'878. Myacites sp .  LuKDGREK, ibid. ,  P. 54, Fig. 41. 

H o l o t y p e. LO 145, left valv e. PaleontologicaJ Institute, Lund. PI. XII, Fig. 8.  
D i a g n o s i s . U m bo  at one-third o r  two-fifths of the shell-length from the anterior 

end, rather broad and flattened, .somewhat projecting, the preumbonal dorsal 

margin being concave, the postumbanal one s igmoid : sl ightly concave near the 
umbo then convex before the broadly-rounded posterior end. VentraJ margin well 
curved. Postumbanal p ortion o f  the shell distinctly higher than that in  front of 
the umbo .  From the umbo a gentie flat depression extends obliquely forwards to 
the ventraJ margin . A rounded ridge runs from the umbo obliquely backwards but 
is effaced before reaching the p ostero-vent.ral corner .  The surface is  covered with 
conc entric growth-lines o f  varying strength. 

S i z e .  Lengtl1 of holotype 37 mm., height 18 mm. 
R e m a r k s .  According to LuNDGREN his Pleuromya striatula was me t with in the 

Avicula Bank at Kulla Gunnarstorp , and in "Pebble No. 1" at Höganäs. The latter 
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quotation, however, is incorrect and cancerns a specimen belonging to Platymya 
aquarum (LuNDGHEN), as referred to under the head of the latter species .  

The specimens from Kulla Gunnarstorp - the Avicula Bank - are not  well 

preserved. That figured by SvEN NJLSSON as "Venulith" was later identified, only 
with the aid of this figure, by K. voN FRITSCH as Pleuromya striatula AGASSIZ, and 
this was confirmed by LuNDGREN. The Swedish specimens, however, are quite 

different, the umbo being p laced nearer to the middle and less projecting·, and the 

general shap e more elongate .  
To this  species probably also belongs the Myacites sp .  figured by Lt:NDGHEN 

( 1878, Fig. 41 )  from the Avicula Bank at Kulla Gunnarstorp . It is , however, in­
complete ,  and not quite determinable .  

The shell  breccia,  Bed 8, at Katsl0sa contains thousands of  specimens ,  which 
I have identified with H. vemtlithus in  spite of  their smaller s ize .  They are mostly 
crushed and deformed, which has eaused a secondm·y dissimilarity as to  outline. 

Thus in most specimen s the umbo is more projecting than in the holo typ e,  eausing 
a markedly concave outline of the dorsal margin on both sides of the umbo. In 

order to show these secondary features,  nine entire specimens have been f igured 
on both s ides .  Only one specimen in the whole collection (Pl. XIII, Fig. �) has 

attained a s ize  s imilar to that found in the Avicula Bank, but it is pres.s ed and 
broken. The test  s eems to have been thin and fragile and has not yet been found 
in any specimen, except for some fragments in the last  one near the margin. The 
small size and thinness of  the valves characterize all the fauna in this bed at 

Katslösa - cf. for instance Oxytoma sinemuriensis, the Entolium specimens and 
many others - and is owing to the facies. 

The Katslösa specimens,  in spite of only having been preserved as intemal 
casts, provide some additional features to the above diagnosis .  The shell gapes 
at both ends, especially the back one.  The posterior p ar t  of the shell surface has 
a dorsal excavation, bounded ventrally by an obtuse ridge which runs from the 
umbo backwards and downwards, and is effaced before reaching the postero­
venh·al cor ·ner. No traces of  teeth or  tooth-like bosses have been found. In the 
complete intemal casts both valves are largely dis turbed or dislocated, either the 
right or  the left one being projected dorsad beyond the o ther. This indicates 
edentulous hinge. The postumbanal part of  the hinge has a narrow, flat depression 

bounded on each side by a low ridge, corresp onding to the external l igament fossa 

and the nymphs and indicating a very thin shell. 
On account of  the thinness of the shell the growth-lines are always impressed 

upon the intemal casts ,  thus destroying the inside shell sculpture. 
S i z e  o f  Ka t s l ö s a  s p e c i m e n s :  
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Lengtl1 

16 . 1  
19 . 1  
17 .8 
17 .6 
19 .6 

20.5 
21 . 7  

24.2 
25 
4 1  

Height 

9 .3  
10.4 

9 .0 
8 .8 

10.8 
1 1 .3  
11 .6  
12 .3  
14  
20  
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Thickness 

5.0 mm . 

6.0 " 

5.0 " 

4.7 " 

5 .1  " 

6.6 " 

6 . 1  " 

6.6 " 

7.5 " 

" 

The largest  specimen is 41  mm. long, but its identification is not certain. As a 

rule ,  the length does not exceed 25 mm. the average being about 20 mm. ; the height 

i.s slightly more than half as much, and the thickness scarcely exceeds half the 
height. 

H. venulithus is  similar to Platymya aquarwn, but differs in its more rounded 
ventl·al margin and more projecting umbo,  the preumbonal dorsal margin always 
being concave in P. venulithus, and s traight in P. aquarum. 

Homomya librata MoBERG is shorter in proportion to the height and is devoid of  
the  oblique ridge behind the umbo.  

O c c u r r e n c e .  H. venulithus is restricted to the Döshult Stage .  It has  long 

been known from the Avicula Bank at  Kulla Gunnarstorp and has recently been 
found in profusion in the Myacid or  Homomya Bank at Katslösa 700 (Bed 8) , 
where it forms the main part of the shell breccia, tagether with the plentiful but 
less frequent Oxytoma sinemuriensis, Entolium spp . ,  and a small gastropod.  Young 
stages,  probably belonging to  H. venulithus, occur in a great number, sometimes 

with the shell preserved in pyrite . 

Homomya centralis n. sp .  

PI. XIV, J<cig. 6 

H o l o t y p e . S. G.U. Museum. 
M a t e r i a l .  Seven specimens iden tified, most of  them collected in a hard, un­

weathered calcareous sandstorre and accordingly in a good state of preservation.  
In some specimens the test is changed into pyrite and shows the externa! features 
quite weil. 

D e s c r i p t i o n .  Shell almost subtriangular, equilateral. U m bo situated n ear the 

middle o f  the dorsal l ine, rather inflated and domirrates the shell ; it projects 
beyond the margin and is bounded by a rather strong p osterior and a less marked 
anterior ridge, which g ive the subtriangular asp ect of the shell. The ridges diverge 
at 105 o and disappear bef01·e reaching the posterior marg in.  Hinge-lin e almost 
straight but rather short.  VentraJ margin semicircular. Tes t  thin . Surface with a 

faint concentric striation of growth-lines .  
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S i z e o f h o l o t y p e .  Length 1 2.5, height 8.0 , and thickness 3 .2  mm. 
R e m a r k s . The proportions are the same as those in Myacites ovalis LuNDGREN, 

and there is no doubt that these  spec ies are closely allied, but the present form 
differs in  its strongly inflated umbo and its well developed posterior ridge. 

O c c u r r e n c e .  Homomya centmlis is a rare species in the she!! breccia at Kats­

lösa 700. 

Homomya librata MoBERG 

1886. Pleuromya librata MOBERG, Lias i Sö. Skåne, P. 57, PI. 2, Figs '. 27-28. 

O r i gin a l  d e s c r i p t i o n. Elongate, sub-quadrangular, with proj ecting umbo .  
Hinge-line not quite straight ; ventral margin slightly cm·ved ;  posterior part of  
shell almost twice as long as  the anterior, relatively thick, with .sub-parallel 
mm·gins, posterior end rounded. Umbo !arge, br·oad, strongly bent forwards, apex 
not visible .  From the umbo a rounded but well-developed ridge runs towards the 
postero-ventral c orner. Anterior end is  almost half elliptical .  Lunule hardly visible.  
E.scutcheon tall, rather narrow. Shell thin, with a number of  concentric folds and 
striae, and probably gaping .slightly in the posterior end. 

S i z e : Length Height Thickness 

Holotype 37 22 2 X 8  mm. 

C o typ e 2 2  14 2 x 5 .5  " . . . . . . . .  

S .G.U. Museum 

(Katslösa) 21  13.3 2 x 3 .5  " (specimen somewhat compressed) . . . . .  

M a t e r i a L On! y on e specimen and a few fragments of this .species have been 
met with at Katslösa, where it  seems to be rare. 

H o r i z o n  a n d  Lo c a l i t i e s . H. librata was desCl·ibed from the jamesoni zone 

at Kurremölla (S .E.  Scania) . The present specimens are from Beds 30 and 42 at  
Katslös a .  

Genus A r c o m y a AGASSIZ 

Areamya decm·a n. sp. 

PI. XIII, Fig. 11 

M a t e r i a l .  3 specimens, interna! casts .  

H o l o t y p e . The figured specimen (S .G.U. Museum) . 
D e s c r i p t i o n. Shell equivalve, inequilateral, elongate, sub-rectangular. UmbJ 

low, strongly cm·ved inwards, almost median. Hinge-line not visible. E.s cutcheon 
weil developed, smooth, widens backwards, and is bounded laterally by a strong 

r idge which runs from the umbo obliquely backwards tow.ards the postero-ventral 
corner where it becomes rounded and tends to  be effaced.  The remaining part of 
the shell surface is  covered with strong, regular, concentri ·c ridges which become 

more and more crowded toward the umbo and gradually disappear backwards 

toward the escutcheon. A shallow lateral impression below the umbo is visible in 
young specimens but not in the adult. 
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The holotype . . . . . . .  . 

�Io 6565 . . . . . . . . . . .  . 

Le ngt h 

18 .7 

4 

Height 

7.8 

2 
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Thickness 

3.4 X 2 mm. 
" 

R e m a r k s .  Areamy a decora n. s p .  is as elongate as A. elongata, bu t in the 

latter the oblique ridge is more round·ed and the escutcheon has the same sculpture 

as the remairring part of the shell surface .  
H o r i z o n a n d L o c al  i t i e s .  In the �Ii d dl  e Katslösa Stage at Katslösa 840 

and 850 (Beds 30 and 32) . 

Arcomya cf .  elongata AGASSLZ 

PI. XII, Fig. 18; PI. XIII, Fig. W 

Cf. 1845. Areamya elongata AGASSIZ, M-onogr. Myes, P. 17!1, PI. 10', Figs. 2-5. 

M a t e r i a l. The figured specimens .  

D e s c r i p t i o n .  Mo 6550 is a laterally campressed left valve, r ather incomplete .  
Shell thin, covered with a dense concentric striation and coar.se concentric r ibs .  

The latter, weil developed also on the intemal east ,  are crowded at the umbo 
but the distance between them gradually widens p eripherically. Umbo near the 

anterior end. 
The other specimen (PI. XII, Fig. 18) is a fragment of the anterior portion 

of a left valve with the origin al arehing of the umbonal region a;nd the same 
characteristic s culpture as in  Mo 6550.  

R e m a r k s .  These  speeimens are certainly related and seem, in turn, to be 
all ied to  Arcomy a elongata Aa. They differ in having fewer and more dispersed 

concentric rihs . The b ad s tate of preservation does not  allow of  any closer com­

parison. 
H o r i z o n a n d l o c al i t y.  In the ferruginous s andstone Bed 30 at Kats lösa .  

Genus P l e u r omy a AaAssir. 

Pleuromya forchhammeri LUNDG!{EN 

PI. XIII, Figs. 4-8 

1837. Amphidesma donacifarme I<'oRCIIHA�Ili8R, Bornh. Kulf. P. 49· (non PHILLirs) .  

1879. Pleummya forchhammeri LnDGREN, Juraform. p å  Bornholm, P. 25 , Figs .  4.__10. 

11879. tenuis Lul\'DGREK, ibid., P. 2•6., Fig. 11. 

18-BS. forchhammeri Mmmw, Lias i Sö. Skåne, P. 56, PI. 2, Figs. 25, 2'6. 
19og.. MALLINe og GRöKWALL, Medd. D.G.F.  Vol .  3, P. 285. 

M a t e r i a l. Twenty specimens , mostly intern al casts . 
D e s c r i p t i o n. Shell shor t  and high, p osterior margin broadly rounded, ventraJ 

margin gently cUl·ved. In lateral view the umbo projects beyond the dorsal ma1·gin, 
eausing a markedly concave dorsal outline in front of the umbo .  Hinge-line 

s traight and scarcely half as long as the shell . Umbo placed near the front. From 
umbo a rounded ridge runs towards the postero-ventraJ corner but dis appears 

13 
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half-way ; i t  is bounded dorsally by a shallow excavation. Rather coarse con­
centric impressions of growth-lines on the interna! east, also on the umbo .  In 
one sp ecimen (S.G.U. Museum) the test i s  preserved. It  is very thin and shows 
concentric  striae,  which are very fine in the umbonal but rather strong in the 
p eripheric region. 

S i z e :  

PI. XIII, Fig. 8 • • o .  o • •  o .  o • •  o .  

Mo 6655 • o • • •  o .  o • • • • •  o .  o o o .  o 

S .G.U. Museum o • • •  o • •  o o • •  o .  o o .  

PI. XIII, 

Mo 6656 
LUNDGREN 

" 

" 

" 

Fig. 6 o o o o • • • •  o o • • • •  

• • • • • • • • • •  o o .  o .  o o o o .  

Fig. 
" 

" 

" 

4-5 o o • • • • • • • • • •  

6 • •  o • • •  o • • • • •  o o 

7 • o o o • • •  o o o • •  o .  

8 • o o .  o o .  o • • • • •  o 

Length Height Thickness  

23 14.5 4 .7 x 2 mm . 
20 . 1  13 .3  " 

19 .25 12 .8 3 .7  x 2 " (crushed) 
1 1 .8 7 .4 " 

1 1 . 2  6 .9 " 

30.7 18 .5 12 .2  (6. 1 x 2) mm. 
37 17 .2  " 

19.8 15.5 (7.75 x 2) " 

30 18 " 

R e m a r k s .  The Katslösa specimens coincide m every respect with those 
desCI·ibed by LuNDGREN from Bornholm. At a first glance they seem to be flatter 
but this is owing to crushing. Specimens with the original arching, for instance 

the f irst one above in the table,  cannot be  d istinguished specifically from the 
Bornholm -spec ies. 

Pleuromya crassa AG. and P. galathea AG. are two species in the Lias a3 which 
are certainly allied to P. forchhammeri but tap er regularly backwards, while the 

latter is rather high backwards, the dorsal and ventral margins being almost 
parall el .  

D i s t r i b u t i o n .  P. forchhammeri w.as m et with bef01·e in the jamesoni zon e on 
the island of  Bornholm and in S.E. Seania. In N.W. Scani.a it  has only been found 
in the Döshult Stage.  Except an uncertain fragment in a p ebble, probably derived 
from the Avicula Bank, the species seems to be  restricted to Bed 8, Katslösa . 

Pleuromya corrugata n .  sp .  

PI. XIII, Figs. (1'?), 9, and  12 

M a t e r i a l .  Three specimens ; the holotype (S .G.U. Museum. PI. XIII, Fig. 9) is 
incomplete in the p osterior end ; the other two. are laterally compressed. 

D e s c r i p t i o n .  Shell equivalve, inequilateral, inflated,  gapes at both ends. 

Umbones weil curved inwards, though not in contact, only slightly projecting, 
.situated at one-third the shell length from the anterior end. Posterior dorsal margin 
straight, dipping regularly backward, anterior dorsal margin slightly concave 

with a steep dip forwards. Behind the umbo there is  a deep narrow sulcus for the 
ligament. Lunule wide with diffuse margins. Surface covered with strong concentric 
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wrinkles. In all specimens the right valve is projected dorsad beyond the left one 

after embed.ding. 
The fragmentary sp ec imen, Pl . XIII, Fig. 1 , may belong to another species. 

S i z e : Holotype (incomple te )  

>25.8 

Mo 655·9 (laterally comp ressed)  

Length . . . . . . . . .  . 
Height . . . . . . . . .  . 17 .3 
Thickness . . . . . . .  . 12 .3 

41 
18 

>9.7 

mm. 
" 

" 

R e ma r k s. P. corrugata n. s p .  comes in the vieini ty of .species like P. unioides 

(RO:\!ER) or P. elongata AaAssrz, as far as concerns the sculpture of the .shell sm·face, 
but it is more elongate and has a less outstanding umbo . 

H o r i z on an d l o c a l i ty. The Middle Katslösastage at Katslösa, Bed 30 (loc .  
840) . The questionable fragment is  f rom Bed 8 at Katslösa. 

Genus G o n iom y a  AaAssrz 

Goniomya heteropleura AaAssrz 

Pl. X, Fig. 16 

1845. Goniomya heteropleura AaAssrz, Monogr. Mye·S·. P. 24, PI. l d, Figs. 9-10. 

1 1868. Myacites rhombi{erus QuENSTEDT, Jura, P. 82, PI. 10, Fig. 5 .  
1'871.  Goniomya heteropleura BRAUKS, Untere  Jura, P.  308. 

M a t e r i a l . One .sp ecimen Mo 6295 (Riksmuseum) , the only one met with in 
Sweden hitherto . 

R e m a r k s. Goniomya hetero pleura, easily recognized on account of i ts hOl· izont­
ally intervening rib portions, has its widest distribution in N.W. Germany, where 

i t  occurs from the very b ase of the Lias up to the Amaltheus Beds. In Swabia, 
the RhOne basin,  and Yorkshire it  is known only from the Arieten-Lias or  the 
bucklandi zone,  in East France also from the angulatus zone. The latest occurrence 
seems to be in the spinatus zone of England. 

H o r i z o n  a n d  l o c a l i t y .  The sole Swedish sp ecimen is from Katslösa 840 

(Bed 30) . 

Family PTERIIDAE 

Genus O x yto m a  MEEK 

Oxytoma sinemuriensis D 'ORB . 
PI. IX, Figs. 1-1 1; PI. X, Figs . 1-10 

1832. Avicula inaequivalvis NILSSOK, Djur-Petrifikater funna i Skånes Stenkolsbildning, P.  354, 
PI .  IV, Fig. l. 

185,0 . A vieula sinemuriensis D'ORBIGKY, Prodrome, 1, 7e et. P. 2'19, N o. 125. 
186!.} . Avicula suecica HEBERT, Ann. sd. geol. T .  1 ,  P. 1'26, PI.  2, Figs. 6�9. 
1'8718. Avicula sinemuriensis LUNDGREN, studier, P. 41 ,  PL 1, Figs. 44-46 .  
1881. A vieula inaequivalvis LuKDGREK, Molluskfaunan, P. 30• (pro  parte ) .  
1881 . Avicula subinaurita LUKDGREK, ibid., P .  31, PI .  1 ,  Fig. 15. 
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D e s c r i p tio n.  L e f t  v a l v e  well arched, not very oblique ; hinge-line straig·ht 

behind the umbo, but deflected downwards in front of it. Anterior ear small, 
bordered outwards by a cm·ved line, posterior one much longer with straight dorsal 
and concave posterior margin.  Shell surface covered with radiating ribs ; in the 
main part of it  there are 1 5--16 coarse  primary ribs ; the intereastal sp aces become 
gradually broader and in their peripheric portion they have a median secondary 
rib between which and the primary ones there are one or two thin tertiary r ibs. 

Only the primm·y orres reach the umbonal part of the shell and they continue, 
though more crowded, into the ears. On the anterior ear there are about 10 ribs, 
the foremost orres very thin and closely set ; the posterior ear has a1so closely set, 
ra:diating ribs, the upp ermo-st ones, close to and almost parallel to the dorsal mm·gin, 
being rather prominent. The spaces between the ribs are erossed by a fine con­
centric striation (probably growth lines) ,  which forms a fine net-work when erossing 
the tertiary r ibs. On the p oster ior  ear the concentric striae are strongly cm·ved in 
accordance with the curvature of  the posterior border. Inside of  shell has no con­
centric striation but shows the radiating ribs, except on the posterior ear, which is 

smooth as seen on intemal casts. 
R i g h t v a l  v e. Very thin and weak mo re flatterred than the left on e, and the 

radiating r ibs are much fainter. As a rule the p eripheric parts are missing, owing 
to the bad development of the nacreous layer.  This is thickest in the oldest part 
of the shell, the umbonal region, but thins out p eripherically, and seems to  be 

lacking near the ventl·al margin. Accordingly, the r ight valve generally met with 
is the central or  umbonal portion of the shell .  This is of course much ·smaller than 
the left valve and not at all as common ; at loc. 700 Katslösa the ratio of frequency 
of  the right and left valves is as l : 4.  S ince the vertical striation of the right valve 
is only occas ionally developed  in the umbonal region, the small valves generally 
met with at loc .  700 seem to have been quite smooth. In the black .shale belonging 
to the Ammonite Bank in the drill ing-care N o .  271 , Oregården, a great many right 

valves are p reserved, more or less damaged, it  is true, but the state of preservat ion 
of the sculpture is excellent, and in many specimens also the p eripheric part is 
preserved.  Such complete r ight valves are as ]arge a·s the left orres. The number 
of r ibs is the same as in the left va.lve, but the ribs are lower and wider, and 
sep.arated by narrow grooves ; sometimes they are divided by thin furrows as are 
also the irrterspaces in the left valve .  The dorsal margin is straight, extending into 
a l arge posterior ear, which is provided with three or four straight, thin r ibs along 

the dorsal border ;  posterior margin concave, excavated, in accordance with the 
strongly-bent growth l irres on the ear. Anterior ear very small, with a narrow and 
deep sinus. The incomplete umbonal p ortions generally met with are almost devoid 
o f  sculp ture, but the ·straight dorsal and the concave posterior margins are 

characteristic as is also the small anterior ·ear with the sinus. - Muscle scar of 

the interior is weil visible in the posterior part of the shell . 
R e m a r k s. This species was the first invertebrate fossil identified in the Lias 

of Sweden.  It was met with by SvEN NtLSSON at Kulla Gunnarstorp in 1828, 
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demonstrated before a natural history congres s in Berlin in the same year, and 
determined as A1:icula inaequivalvis Sow. ,  a t  f irst mentioned by HoFFMANN ( 1829) 
and described and figured by NtLSSON in 183 1 .  H:EBI::RT' s  descrip tion of Avicula 
suecica was founded upon badly preserved specimens from the same locality 
(erroneously referred to as Tinkarp in the original description) . According to 
H1:;smT the posterior  ear should be smooth, but this interpretation was due to· the 

fact that he had only intemal c asts at his disposal .  In a later paper (1870) he 
placed his A. suecica close to A. sinemuriensis. LuND@EN, in his f irst paper (1878) , 
went still farther and described Avicula sinemuriensis from Kulla Gunnarstorp , 

regarding A. suecica liEBERT as a synonym, but in his seeond p aper (1881)  he went 
back to SvEN NJLSSONS earliest interpretation ; and this i s  why the Swedish Oxytoma 

. species o( the Döshult S tage has ever since been narned Avicula inaequivalvis in 
papers dealing with the Avic�tla and the Ammonite Banks . 

In his or iginal description SowEHBY mentians two varieties, a and {J, and he 

figures three shells ,  viz. Fig. 2 (two shells) and Fig. 3 .  Under the heading of the 
descrip tion of  Avicula inaequivalvis he only mentions Fig. 2 .  It is therefore not  

clear from the description to  which figures the varieties a and fJ belong: "Var. a 
is found in the Kelloway's rock ; the upper specimens figured [Fig. 2] are from a 

!arge mass found at Dursley [Lias]. - - - the other figm·e [Fig·. 3] is from part 
of  a .sp ec imen- - - near Kell oway's Bridge." This has eaused much confusion to  

later authors .  Thus,  there has  been  a tendency to  restrict SowEHBY's name either to 
the Gallovian form (D 'OnBJGNY, RoLLJEH) or to  that from the Middle Lias (BnAuNs, 

HEBEHT, WAAGEN) . For the Lower Liass ic  form, figured by Gowruss and ZIETEN, 
D 'ORB!GNY proposed the name Avicula sinemuriensis. And RoLLlER ( 19 14, p. 400) 
has introduced the name A. phillipsi for SowEHBY's Middle Liassic species ,  thus 

restricting the term A. inaequivalvis to the Gallovian form. L. WAAGEN, after a care­
ful s tudy of a great many Avicula specimens from various Jurassic horizons, came 
to  the conclusion that all of them were varieties of one and the same sp ecies, of 
which O.xytoma inaequival1'is (SowERBY) was the oldest one described. Among the 
others he mentions Avicula sinemuriensis n'OnBJGNY, A. suecica H:EBERT, and 

A. subinaurita LuNDGREN. Mlle.  GILLET (1923) has made a s imilar statement. 
In his Monograph on Brit ish Gorallian Lamellibranchia AnKELL ( 1933) , has given 

some valuable and welcome information about SowEHBY's types .  From this i t  is 
evident that the only one of the preserved types able to be identified with any of 
his figures (viz .  his Fig. 2) is a Middle Liass ic  specimen. Accordingly ARKELL has 

designated i t  as the holotyp e of  Oxytoma inaequival'vis. On the other hand, the 
Kellaways .sp ecies is  desCl·ibed as Oxytoma expansa, a name given as early as 1829 
by PHILLIPs t o  a Gorallian species which is  abundant in the Kellaways.  

This latter species  is  considerably larger than the Liass ic  Oxytoma inaequivalvis; 

it has a secondary rib in the centre of each intersp.ace separating two pr imaries as 

well as a larger number (1 6-20) of primary ones .  "The true Oxytoma inaequivalvis 

from the Middle Lia,s has only 14 or 1 5  pr imary ribs (counting two minute ones at 
the anterior end) , and there are no median ribs of a seeond order of magnitude 
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in the interspaces." The latter "are covered with very numerous and extremely 
fine radial threads or riblets (tertiaries) . These last orres are the 'striae' of SowERBY" 
(AHKELL, l. c . ,  P. 195) . 

Returning to  the Swedish records of Oxytoma we find that this genus i:-: 
restricted to the upper p art of the Höganäs Series. Here it occurs at several 
horizons, though with its main distribution in the D öshult Sta.ge,  where it is 
esp ecially crowded in two p laces, viz. at Oregården and Katslösa 700. 

In the ferruginous sandstorre at Kulla Gunnarstorp , the original Avicula Bank 
of LuNDGREN, the present writer has found sp ecimens with preserved test, in which 
the posterior ear has the growth lirres erossed by f ine radiating ribs. This indicates 
Oxytoma sinemuriensis. And as far as can be gl eaned from the collected sp ecimens, 
there is no other speci es of Oxytoma met with at this locality. 

The above description of O. sinemuriensis is based upon
· 

specimens from the 
boring at  Oregården where, at a depth of 62.88-63.48 m., a veritable Oxytorna 

rock was pierced. This core length of only one metre  ha.s yielded thousand.s of  
sheils of O. sinemuriensis. The preservation is  unusually good,  every detail of  the 
sculpture, even colour bands and other features being intact, but the shells are 

fragile and easily broken .  At a firs t  glance there seemed to be  several sp ecies, but 
intensive studies of  a great many specimens, right valves as weil as left ones, have 

definitely shown that the dissimilarities are wholly due to the mode of preservation 
or to differences between growth--stages. 

As to the preservation there are both narrow and wide specimens, mostly 
dependent upon the length of the wing (posterior ear) . Yet in all specimens with 
short wing, the latter has always been broken paraHel to a growth line, as is 
shown by the more or l ess ragged margin. LuNDGREN's typ e specimen of Avicula 

subinattrita is just such a damaged left valve with an extremely short wing, not 
rudimentary: as suggested by WAAGEN. 

The sheils of 0.1:ytoma also change distinctly with their age, the ornamentation 
of the young being made up only of primary r ibs, while the secondary and tertiary 
orres appear in the widening interspaces in later stages. But sin ce this ornamentation 

furnishes the most important - if not the only - feature for distinguishing 
different species of this genus in the Lias, it becomes difficult to recognize species 

l ike O. inaequi1-'alvis and O. sinemuriensis, if we only have young specimens 
before us. This is really the case  with the w hi te sandstorre bed N o .  8 at Katslösa 
700. Here the Oxytoma sheils are rather common, but all the specimens are small , 
rarely more than 5 mm. in cross section, and most of the lime is dissolved ; thus 
it is chiefly interna! c asts that are preserved. In these the left valve is rather 
arched, with about 16  pr imary r ibs and one secondary rib in the interspaces though 
only in the peripheric p ortion; the posterior ear is smooth.  Right valve small, 
smooth, and flattened, with a deep s inus in front. 

In specimens, even the smallest orres, with weil preserved shell the p osterior 
ear has a dense and fine striation of  growth lines p araHel to the p osterior margin. 
These features indicate O. sinemuriensis. 
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Oxytoma also occurs higher up,  though more sporadically, for instance in 

Bed 30 at  Katslösa  840, where i t  i s  rare and rather fragmentary, and in Bed 32 
which is rich in these shells . In these specimens the intermediate secondary rib is  
less regular, whi l e  a number of  tertiaries are to be  seen. A rather well  preserved 
specimen of this typ e from S .E .  scania was figured by MOBERG as Avicula in­
aequivalvis. MoBERG's type has indications of a secondary r ib,  but the wide inter­

spaces are pract ically occupied by the thin tertiary r ibs .  This being in accordance 
with the facts stated by ARKELL, MoBERG's interpretation seems to be correct. 

Before his comprehensive studies o f  the gigantic material of  Oxytoma from 
Oregården, the present writer thought it poss ible to distinguish between O. sine­
muriensis, O. suecica, and O. subinaurita. That the last-narned species cannot be 
retained is  understood from what has been written. The specific valne of O. suecica 

HEBERT is also dubious, s ince the posterior ear is  really s triated - not smooth, as 
HEBERT believed - and thus not distinguishable from that of  O. sinemuriensis, 
as this species was interpreted by HEBERT. However, there must be some confusion 
as to the latter character, .since RoLLlER ( 19 14, p. 398) describes O. sinemuriensis 

with "oreillett e  posterieure l isse" , and perhaps LuNDGREN is right in his statement 
that this character is  not important enough to be of spec ific value .  

S i z e :  

1 .  Specimens from Oregården (PaleDnt. Inst. Lund) : 

Left valves Right valves 

P l. IX, 

No. 364 

Fig. 6 • o • •  

• •  o • • • • • • •  

Height 

7 .5 

16  

16  l 

L e  ngt h 

8 .5  mm . 

15  " 

16 .5  " 

Pl. X, Fig .  
" " 

No. 1075 

2 
1 

Pl. X, Fig. 4 

2. Specimens from Katslösa 700 (Riksmuseum and S .G.U.) : 

Height 

7 .5 
8 .5 

1 1 .5  

12 .0 2 

12.3 

Left valves Right valv·es 

Height 

S .G.U. Museum . . . .  1 . 5  

S .G.U. Museum . . . .  2 .6  

Mo .  6718 b . . . . . . . .  4 .0 

Mo 6718 a . . . . . . . .  5 · .5 

Mo 6717 (Pl . X, 
Fig. 9) o o .  o • •  o .  5 .6  

S . G.U. Museum . . . .  6 .3  

Mo 6712 • • • • • o .  o .  62 

PI .  x, Fig. 6 . . . .  8 .5  

Length 

1 .5 mm. 

2 .6 " 

3 .5  " 

5 .5 " 

4 .5 2 " 

6.2 " 

7 .5 " 

8 " 

Mo 6718 d . . . . . . . .  

S . G.U. Museum . . . .  
" 

" 
" 

" 

Mo 6718 c • • • •  o • • •  

S .G.U. Museum . . . .  

1 In this  specimen the hinge-line i s  11.5 mm., and the thickness 4.5 mm. 

2 Incomplete .  

Height 

1 . 1  
1 . 2  

2. 1 

2 . 1  
2 . 7  2 

2.8 
3.3 
4.2 

Lengtl1 

7.5 mm. 

8 .5 " 

1 2 .0 " 

13 .5 2 " 

13 .6 " 

Length 

1.3 mm. 

1 . 7  " 

2.6 " 

2.6 " 

3.8 " 

3 .9  " 

4.0 " 

5 .0 " 
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In s u m m a r i z i n g the a ho ve I t hink the re are grounds for distinguishing 
Oxytoma sinemuriensis from O. inaeqttivalvis in  the Lias of Sweden. 

Oxytoma sinemuriensis is less oblique and has a greater mxmber of  coarse 
radiating ribs than O. inaequi1.Jalvis. 

Young specimens : 14 or 15 primary ribs ,  one secondary rib in mos t  interspaces, 

no tertiary ribs .  
Adult .sp ecimens : 15  or 16 pr imary ribs ; 1 ,  2,  3 o r  more secondaries a t  irregular 

distances in each interspace, as a rule intercalated with ribs of  a minor order, 

the transition between secondaries and tertiaries being gradual and inegular. 
Oxytoma inaequi1;alvis: more oblique ; 10-12 primary ribs, interspaces as a rule 

only showing a fine radiating striation (tertiary ribs) ; bu t in some interspaces , 
especially in the pos terior ones, a . s lightly developed secondary rib is visible . Young 
specimens are hardly dis tingui'Shahle from those belonging to O. sinemuriensis. 

O c c u r r e n c e. Oxytoma sinemuriensis is the leading foss i,l of the Döshul t  Stage. 
It has g iven the name to  the A1;·icula B ank at Kulla Gunnarstorp , where i t  is the 
most common fossil. It is especially plentiful in cm·tain beds of  the Ammonite Bank, 

for instance in the O:cytoma-Gryphaea bed at Oregården (bore-hole No.  271 ,  at 
63 m.) and occurs also  frequently, especially as youth stages , in the Myacid Bank 
at Katslösa.  

Oxytoma inaequivalvis (SowERBY) 

PI. X, Figs.  11-14 

1819. Avicula inaequivalvis SowERBY, Min. CQnch. 3. P. 78, PI.  2 '44, Fig. 2. 
1879. LUNDGREX, Juraforma•t ionen på Bornholm, P. 17, Figs . 32, 33. 
1881. LuKDGREK, MoHuskfaunan, P. 3·0 (pro parte) , PI .  5·, Fig. 6 .  

1888. MoBERG, Lias  i Sö. Skåne,  P. 36, PI. 1, Figs. 34------36. 
19'14. " (Oxytoma) phillipsi RoLLIER, Mem. Soc .  Pal. Suisse .  ·40, P. 400. 
19>33. Oxytoma inaequivalvis ARKELL, Corallian Lamellibranchia, P. 1!:15·, PI.  24,  Fig. 9. 

M a t e r i a l .  Ab out a dozen specimens m et with at Katslösa 840. 
D e s c r i p t i o n. Left val ve rather arehed with 10-14 coarse ribs and flat broad 

interspaces with about half a dozen faint striae of which one is sometimes slightly 
larger than the others and even vis ible in badly preserved specimens, especiaHy 

in the p osterior interspaces .  These intereastal ribs are, lwwever, all of the tertiary 
s.i ze ,  no true intermediate or secondary ribs being developed. Anterior ear with a 

few closely-set  ribs,  posterior ear lo .ng, with thin radiating striae. Hinge-line 
s traight .  A fine concentric striation erosses the interspaces between the ribs but is 

not  always preserved. 
Right valve quadrangular, smaller than the left, almost flat with faint radiate 

striation, straight  hinge-line and narrow byssial notch. 

S i z e: 
No . Mo 6538 • • o • • • � • • • o • • • 

S.G. U. Museum 
P l. x, Fig. 14 

o o • • • • • • • • •  o 

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

Height Length 

6.3 8 .6 mm. L.V. 
5.7 6 .9 )) )) 

5 . 1  6.5 )) R. V.  
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R e m a r k s .  On account of the gradual diminution of the interspaces near the 

anterior ear, i t  i s  sometimes difficult to ascertain with certainty how many of the 
anterior ribs there are to be counted. The specimens described by MoBERG from 
S .E .  S cania show about 10 primaries ,  and the interspaces 5 to 8 rible ts with 

irregular distribution and somewhat varying siz e ;  transverse striation well visible ; 
right valve has about 1 2  ribs .  The specimen figured by LuNDGREN (1881)  from the 
Upper Höör sandstorre at Brandsberg·a has 12  costae and indications of  intereastal 
riblets .  The writer has found the same species at  Kolleberga. Like other lamelli­
branchs of  this fauna it is preserved as sandstorre casts, without any part  of the 
original shell, and the coarse sandstorre has not preserved the finest sculpture .  

There is no doubt that these  forms, as  well as that described and figured by 
LuNDGREN from Bornholm, belong to  the same species as the  Katslösa specimens 
deset·ibed above. By reason of their ornamentation they may be kept within the 

restricted species Oxytoma inaequival1Jis .  
H o r i z o n .  The Swedish specimens of  Oxytoma inaequi'uah;is are from the beds 

28, 30,  32, 36-42 at Katslö sa ;  from Kurremölla, Kullemölla, and other locs .  in 
S.E. Scania ;  and from Brandsberga and Kolleberga in the Höör district .  

Oxytoma scanica (LuNDGltEN) 

Pl. X, Fig. 15 

1881. Avicula magnifica LmmGREK, Molluskfaunan, P. 31, Pl. 5,  Figs. 2-5 (non DE KOKJKCK) .  

Hl88. Avicula scanica LmmGREN, List of  the fos.sH faunas of Swed,en, P. 3. 
? 1888. Avicula anserina MoBERG, Lias i Sö. Skåne, P. 38, Pl. 3, Fig. 18. 

O r i g· i n a l  d i a g n o s i s :  "Valva s inistra convexa, dextra plana; b inae valvae 

tenuissime radiatim striatae et costis quinque validis ,  radiantibus ornata." 

D e s c r i p t i o n .  The left val ve is convex and has 5 radiating· ribs which har dl y 
project beyond the ventraJ margin. There are no secondary ribs,  but the intereastal 
fields are covered with dense and fine radiating striae. Anterior ear small, posterior 
one produced and separated from the ventral margin by a rather deep sinus . Right 
valve rare, more flatterred and not as well preserved, with 5 less outstanding ribs 
and. striated interspaces .  

S i z o .  According to LuNDGJtEN, who desC!·ibed this species from the Upper Höör 
sandstorre at Brandsberga, the height ranges between 14 and 56 mm. ,  40 or 50 mm. 

being the average s i z e. 
R e m ar k s .  Oxytoma scanica looks like a part of an opened umbrella. In 

O. longicostata SnrrcHBUHY and O. cygnipes YouNG and Bnm the ribs are sp ined and 

extend far beyond the margin. These features are p erhaps gerontic in p art, but 

they are weil devel oped in the specimen of  O. longicostata figured by ARKELL 
(1933, Pl . 29, Fig·. l )  whieh is of  the s ame size as the largest specimens of O. scanica. 

O. longicostata of tho Lower Lias has 5-7 ribs, and O. cygnipes of the Middle 
Lias has 6 (according to specimens studied by the author in the British Museum, 
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Nat. Rist.) . Mos t  authors unite these species ,  which certainly are closely all ied.  
RoLLlER claims O. cygnipes to be  o f  Robinian age (Lower Pliensbachian) , though he 

groups it  with O. longicostata, which appears already in the Pre-planarbis Beds 
(ARKELL) . DmroRTIER ( 1869, P. 294) reports the ribs as numbering from four to six 
most commonly five,  rarely six in O. cygnipes from the zone of Pecten aequivalvis 

(Lias o) of the Rhone basin. He also  figures two valves,  both with five ribs and 
rather s imilar to O. scanica (l. c. Pl. 35, Figs .  6, 9) . The s ize is about the same, the 
r ibs are smooth and their extension beyond the margin is far less pronounced than 
�n the earlier English specimens .  Moreover the growth lirres - or the margin -
between the costae are concave, bu t in O. longicostata (ARKELL, l. c . )  and O. cygnipes 

they are straight (PmLLrrs, 1875, PI . 14, Fig .  3) . F inally, the number of ribs seems 
to  be  fixed as in O. scanica, which indicates a more advanced stage than in O. longi­
castata (or O. cygnipes of English authors) . These s imilarities between the Char­
mouthian French specimens of  O. cygnipes and the Swedish O. scanica are also 

interesting from a s tratigraphical point of view, s ince they suggest a rather late 
Charmouthian age of  the Brandsberga sandstone, which has not yet b een met with in 

the bedrock .  

In 1888 MoBERG described A-vicula anserina from Liassic sandstorre p ebbles, 
derived from a Cretaceous conglamerate at Rödmölla. This can probably not be 
distinguished from O. scanica. Only one sp ecimen, the holotype, has been dis­
covered, but now i t  cannot be  traced. According to the figm·e and the de,scrip­

t ion g iven by MoBERG, it was badly preserved, 25 mm. in length, and possessed 5 
ribs.  The margin was excavated between the ribs, as in O. scanica, and the growth­

l ines showed the same concavity ; the rib ends did not project beyond the margin. 
According to MoBERG the anterior ear should be  projecting - not rudimentary 
(LuNDGREN) as in  O. scanica -, and the umbo submedian, not strongly antemedian. 

As to these  differences ,  which are in reality only one (due to the development of  
the anterior ear) , we have not used LuNDGREN's term "rudimentary" in the above 
description, because the anterior ear is not known with exactitude. It  seems to be 
broken in most specimens and has probably been very fragile .  Anyhow this part of  
the  shell has not yet b een successfully prepared in  the sandstone. The specimen, 

Fig. 15  on  Pl.  X, shows an anterior ear more complete than those figured by 
Lu�DGREN. Were i t  complete it  should be  s imilar to that in Avicula anserina. In that 
case  the pos ition of the umbo would be submedian, too .  Accordingly there s eems to 
remain no specific difference between A. anserina and A. scanica, but since the 

holotype of the former species is  lost, it i s ,  of course , impos,sible to state anything 
with certainty. 

D i s t r i b u t i o n. Oxytoma scanica is a common species in the Brandsberga sand­

storre that occurs as local p ebbles at Brand,sberga and Kolleberga of  the Höör 
district ,  Scania . . 
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Family ISOGNOMONIDAE 

Genus G e r v i l l i a  DEFR. 

Gen)illia angelini LuNDGREN 

Pl. IV, Figs. 12-14 

l87R Gervillea Angelini LUKDGHEK, studier, P.  43, Figs .  14,  84, 86. 
1,87'8. Gervillea scanica LUKDGREN, pro parte, ibid., P .  43, Fig. 27 (non Figs. 2'5·, 26, 36,  37 ) .  
1878. A vicula Nilssoni LUNDGREN, ibid. ,  P . 40 ,  Figs. 1 1-12. 
1881 .  Avicula? Nilssoni LDKDGHEK, Molluskfaunan, P. 33. 
1881 . Gervillea Angelini LUNDGHEN, ibid. ,  P. 34. 

1881 . Gervillea scanica LUNDGHEK, pro p art e ,  ibid. ,  P .  34. 
1907. A vicula? Nilssoni MoBEHG, Geol. F ö r. Förh . 29, P. 281, Pl. 7, Figs. 4�ö. 
1:9'47.  Gervillia angelini THOEDSSON, Geol .  För .  F ö rh.  &9, P. 4'1 1 ,  Fig. 9. 
19·48. Gervillia angelini THOEDSSOK, ibid. 70, P. 5:38, Text-Figs. 5�6. 
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O r i g i n a l d e s c r i p t i o n. "Testa transversa, valde obliqua, fe re triangularis,  
convexa; regio anterior s inuata, posterior rotundata ; auricula indistincta." 

M a t e r i a l . The holotype LO 276 T (R.V. , LuNDGREN 1878, Fig. 14) and two 
intemal casts ,  viz. LO 277 t (R.V. ,  ibid. Fig. 84) and LO 278 t (L.V. ,  ibid .  Fig. 86) . 
Numerous specimens with well preserved test in the p ebbles o f  calcareous sand­
storre at östra Ramlösa. 

D e s c r i p t i o n. Umbo high, projecting only slightly beyon:d the hinge-line, which 

i t meets at an angle of  about 40° .  Hinge-line is straight, with a. s eries o f  groaves 

for the ligament, and forms an obtuse angle with the p osterior margin. The latter 
is straight, not sinuated, the posterior ear thus being less marked than in most 
species. On:ly in  small or in  flatterred specimens the dorsal and p osterior margins 
meet at right angles .  The small portion of  shell in front o f  the apex is inflated 

and separated from the umbo by a shallow and wide groove. This inflation also 

affects the anterior margin, which is convex in i ts upper part, then makes a shallow 
sinus, and f inally dips obliquely backwards in a straight line, until i t  continues 
by a gentle curve into the ventral and posterior margins . Shell surface ornamented 

with growth lines , which are somewhat irregular, as a rule ,  but parallel to the 
anterior, ventral, and posterior margins, and meet the hinge-line at almost right 

angles .  The inflated anterior p ortion is provided with a few straight, longitudinal 
furrow,s , p araHel to the length axis of the shell . Greatest width of shell is just 
behind the  hinge-line .  

S i z e of  5 specimens from östra Ramlösa. I .  Length of  shell from the anterior 
inflation to the posterior margin. IL Length of hinge-line .  III .  Greatest width, 
measured at right arrgles to the length. 

l )  
2) 
3) 

4) 
5) 

. .  
. . 

. . 

I (Length) 

8 .7  

12 .4  
20 .5 
28.6  

34 

II (Hinge )  

5.3 

8.5 

13 .8 
17 .8 

22 

m (Width) 

ca. 4.5 mm. 

7 " 

1 1 .5 
15 .3 
18 

" 

" 

" 
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R e m a r k s . In his Studies on the fauna of the coal-bearing formation of N.W. 

Scania (1878) LuNDGHEN gives a description of  several sp e cies of lamellibranchs , 

founded up on badly preserved specimens. In many cases he had to rely entirely 
up on externa! charaeters without any knowledge of  the binge. He was consequently 
very un certain as to the generic position of many species . Thus he referred to  

Avicula spec imens which could equally wei l  belong to  Gervillia, as far as is  shown 
by the exterior. In the Pullastra Bank he found sp ecimeas with a typ ical Gervillia 

binge l ine,  which he described as Gerv'illia angelini. But quite s imriar specimens, 
in which the bin ge was not  preserved, were referred to the genus Avicula and 
described as Avicula nilssoni LuNDGREN. In the same paper he described Gervillea 

lamellosa, on the last  page changed, owing to preoccupation, to G. scanica. A 
careful study of h is types  has shown that th]s name was applied to at least three 
species ,  viz .  two from the Mytilus Bank and orre from the Ostrea Bank (See below, 

P.  207) . One of  the former co incides weil with Gervillia angelini as to surfae,e 

ornamentation, general outl ine,  and angle between umbo and hinge line, and 
certainly is  id entical with this species .  

A close comparison of the Oervillia specimens figured by LuNDGHEN shows 

that sm all specimens, in which the binge is not preserved, were assigned to  
Avicula nilssoni, while the  large specimens of the Ostrea Bank were c lassed with 
G. scanica of the same s i  z e from the Mytilus Bank. Middle-sized specimens found in 
abundance in the Pullastra Bank (then believed to be  Rhaetic) were described as 
G. angelini. It is s ignificant that LuNDGREN in his seeond molluscan monograph 
(1881)  appended a mark of  interrogation to the generic name in Avicula nilssoni. 
And in 1907 Mon mG ,  after having recognized the c lose  affinity between Gervillia 

scanica, G. angelini, and Avicula? nilssoni, put forward the suggestion that it mig·ht 
be imp ossible to keep these species apart. As already mentioned the writer prefers 

to  retain LuNDGREN's  name Gervillia angel'ini and reject the specific name (A vieula j 
nilssoni, the latter being based upo n  badly preserved specimens whi·ch do not even 
show the generic characters.  

D i s t r i b u t i o n .  Gervillia angelini is  a characteristic fossi l  of  most localities of 
the Pullastra Bank and occurs also in the Mytilus Bank. 

L o c a l i t i e s .  Barnlösa, Östra Ramlösa (pebbles) , Fälta.rp (pebbles) , Gåsebäck 
(p ebbles) , Terrassen, Gravarna, Sofiero,  all s ituated in  Helsingborg. It  seems to be 

restr icted to  the lower part of the Hels ingborg Stage. 

Gervillia (?) scanica LUNDGREN 

18691• Avicula sp . HEBERT, Ann. sci .  g&ol .  T.  l .  P. 12:8, PI. 2, Fig. 10. 
1878. Gervillea lamellosa LUI\'DGREN, studier, pro  parte ,  P. 43 , Fig. 23-26. 
187'8. Gervillea lamellosa p reoccupied, replaced by Gervillea scanica LmmGREN, ibid. , P. 58, 

pro  p arte .  
11878. G en;illea sp .  LUNDGREK, ibid. ,  P .  44,  Fig. 73 . 
187:8. AvicuT,a rectangularis LuNDGREX, ibid. , P. 40, Fig. 24. 
1881. Avicula? redangularis LUKDGREK, Molluskfaunan, P. 33 . 
1881 . G ervillea scanica LuNDGREN, ibid. ,  P. 34, pro p arte . 
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O r i g i n a l d i  a g n o s i s. "Testa elongato-ovata, obliqua, planiuscula, lamell is 

concentric is regulariter ornata ;  postice sinu obscuro notata." 

H o l o t y p e .  LO 280 t, a east of the ex te rior surface, damaged at the umbo .  

D e s c r i p t i o n .  This species is  distinguished by its surface ornamentation of  

regular concentric lamellae. Umbo less  oblique than in G. angelini, meeting the 

hinge-line at about 50° .  Posterior ear short ; its posterior margin continnes directly, 

without any sinus, into the posterior margin of  the shell. 

S i ze :  Length o f  shell Width Length o f  hinge-line 

LO 269 T • • • o .  o o o o o o o • •  16 8 .5 9 mm . 

R. M.  Mo 67()6 18 1 1  1 1  " 
• • • • •  o o o .  o .  

LO 280 t 26 14 .5 ca. 13 " 
o • • • • •  o • • • •  o • •  

R e m a r k s . Under the head of Gervillea scanica, LuNDGREN figured 5 specimens 

(1878, Figs . 25, 26, 27, 36, 37) , all of which were characterized by l ines of growth, 

more or less irregular - accordingly spec imens with the test preserved.  In  othe.r 
respects - for instance,  the obliquity o f  the umbo,  the .shape o f  the growth lines ,  

the general outl ine,  &c .  - they varied considerably. In reality they represent three 
s eparate species .  Thus his Fig. 27 is  a typical Ger·villia angelini, and his Figs .  36 

and 37 belong to  G. hagenmci, the specific name G.  scanica accordingly being 
restricted to his Figs .  25 and 26. 

The most characteristic feature of  G. scanica is the angle of d ivergence between 
the umbo and the hinge-line, w h ich is  50° or 55 o.  This same angle is  found in 
"Avicula' '  rectangularis LuNDGRlcN, a species collected at the same harizon and 
locality and founded upon a specimen without the test. In the author 's  op inion, 
"Avicula" rectangularis and Gervillia (?) scanica cannot be  k ep t separate. In the 
specimen (LO 269 T) figured by LuNDGHEN ( 1878, Fig. 24) the umbo seems to be 

qu ite terminal a.s in Isognomon (Perna). The same feature i s  met with in a specimen 
from "Pebble No. 1" at Höganäs (GenJillea sp. LuNDGREN 1878, Fig. 73) . This 
indicates a genm·ic affinity to Isognomon rather than to Gervillia. Since,  however, 
most specimens referred to this species are rather badly preserved, the writer 
prefers to range it for the present, though w ith a mark of  interrogatioru, with 

Gervillia. 

O c c u r r e n c e. In the Mytilus Bank at Helsingborg, and in "Pebble N o. 1" at 
Hög·anäs. 

Gervillia hagenowi DuNKER 

PI. IV, Figs . 15--16 

184(). Gervillia Hagenou-ii DuxKm, Paiaeontogr. 1, P. 37, PI. 6,  Figs.  9·-11 .  
1878. Gervillea lamellosa LUNDGREK, studier,  p ro p arte,  P .  43, Figs. 36�317 (non Figs. 25�27) .  
t87'8. Gervillea scanica LUKDG HEN, ib id . ,  P .  58 (p ro p artc). 
1:878. Avicula laeviuscula LuKDGREN, ibid., P .  41, Figs. 3'8'-39o. 
1881 . Gervillea scanica LUKDGREK, Molluskfaunan, pro  parte ,  P. 34. 
1881.  Avicuia? laeviuscula LmwonEK, ibid. ,  P .  32. 
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M a t e r i  a l . Several sp ecimens, mo re or less fragmentary, p.reserved in ferruginous 

sandstone.  

D e s c r i p t i o n .  U m bo meets the hinge-lin e at an angle of 30 ° .  Posterior ear w eil 
developed,  bounded posteriorly by a s inus, behind which the shell is extended 
considerably. Surface of  shell covered with irregular lines of growth, which are 
s igmoidly curved near the hinge-line . 

S i z e :  

M o  6218 • • • o .  o o o • •  

LO 271  t o • • •  o o • •  

LO 270 T • • • • • • • o 

Mo 6236 • •  o .  o o o • •  o 

LO 282 T 

LO 283 t 

o • • • •  o .  o 

. . . o .  o • •  

Length Width (at p osterior end of hinge-line) 

9 6 mm . 
ca. 1 3  9 .2 " 

ca . 13 .5  9 .5  " 

1 5  1 0.5 " 

20 " 

ca . 48 24 " 

R e m a r k s. LmmGREN (1878) referred two large fragmentary left valves of this 

species, one anterior (Pl. IV, Fig.  15)  and one posterior portion to his Gervillea 
scanica. In a recent paper  the present writer suggested their affinity to G. angelini 

( 1948, P. 539) . However, a closer examination has shown that this certainly was 

wrong. G. angelini has a larger angle between the umbo and the hinge-line, i t  has 
no sinus behind the p osterior ear, and the growth lines are straight when 
approaching the hinge-line . In all these  respects the specimens mentioned co incide 
exactly with G. hagenmoi DuNKER, from which there seems to exist no specific 

difference .  
LuNDGimN also  figured the  anterior p ortion of  a small left valve (Pl. IV ,  F ig .  16 )  

and the  posterior portion of  a small  right one ,  and made them the types of a new 

Synonymy of same "A v i c u l a s" and G e r v i l l i a s  described and figured by LmmGREN in 1878. 

Lundgren 1 8 7 8  l Specimen l Fig. l Horizon l Troedsson 1 9 5 1  

l l 
Avieula Nilssoni LO 267 T I l  Pullastra Bank Gervillia angelini 

, , LO 268 t 1 2  Pebble, Fältarp , , 
Gervillia angelini LO 2 7 6  T 1 4  Pullastra Bank , , 

, , LO 2 7 7  t 84 Pebble No. 3 , , 
, , LO 2 7 8  t 86 " , , , 

Gervillea sp . R . M. Mo 6766 7 3  Pebble N o .  l , seaniea 
A vieula reetangularis LO 269 t 24 M ytilus Bank , , 
Gervillea scaniea Unknown 25 , , , , 

, , LO 280 t 26 , , , , 
, , LO 2 8 1  t 27 , , , angelini 

, , LO 282 T 3 6  Ostrea Bank , hagenowi 
, , LO 283 t 37 , , , , 

A vieula laeviuseula LO 270 T 3 8  , , , , 
, , l 

LO 2 7 1  t 39 
l , , , , 
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sp ecies , A'l!'icula laeviuscula. There is no doubt that they belong to the same species 
as the above fragments . 

O c c u r r e n c e. Gervillia hagenowi is widespread in the Lower Lias, and has 

been recorded from Belgium, England, France,  and Germany, mainly in beds 
corresponding to the Lias a. The Swedish specimens are from the Ostrea Bank at  

Kulla Gunnarstorp , and from a calcareous sandstone at a depth of  1 1 1  m.  in the 
drilling core at Oregården, where they occur together with Modiola hillana and 
Liastrea hisingeri. 

Gervillia sjögreni LuNDGHEN 

1881. Gervillea? Sjögreni LuKDGREN, Molluskfaunan, P. 35, Pl. 2,  Figs. 1-2. 

O r i g i n a l  d i a g n o s i s .  Testa nitida, rugis concentricis irre.gularibus praedita, 
sub auricula anteriore s inu obscuro notata; auricula p osterior parva non in alam 
producta .  

H o l o t y p e . LO 434 T (LuNDGREN, l .  c . ,  Fig. 1 ) . 
M a t e r i a l . The holotype and 8 additional specimens m different state of pre­

servation. 
D e s c r i p t i o n .  Test smooth, glossy, with irregular bu t strong lines of growth. 

Umbo i s p o inted and meets the hinge-line at an angle of about 40° .  PosteTior ear 
rather small and narrow, not produced into a wing·, thus not even bounded by any 
sinus from the remaining part of  the shell . Anterior ear small, bounded downwards 

by a shallow concavity at the anterior mm·gin. 
S i z e .  The holotype is 20 mm. in length and 1 1 .5 mm. in width. 
R e m a r k s . G. sjögren-i has much in common with G. angelini. Both have the 

same obliquity of the umbo and the same general outline . But the present species 
has a more po inted umbo,  coarser growth-lines, and smaller anterior ear, whid1 is 

devoid of the regular s triation seen in G. angelini. 
O c c u r r e n c e. G. sjögreni is a rare species ju the A vieula Bank at Kulla Gun­

narstorp, and in the Ammonite Bank at Dompäng, Döshult and Kristinelund. 

Gervillia sp . 

PI. XII, Fig. 19  

Of. Gervillia aerosa SnrrsoN (TATE and BLAKE, The Yorkshire Lias, 1876, PI.  14,  fig. &) . 

M a t e r i a l. Two specimens . 
D e s c r i p t i o n. The figured specimen is an intemal mould of the right valve 

with fragments of the test .  Very oblique .  Hinge-line straight, posterior border of  
wing concave. Beak proj ecting beyond the hinge-line at  an angle of about 40° .  
N o s culpture of  a n  y kind on the mould, b u  t the fragments of  the test indicate a 
smooth surface, at least close to the hinge-line. S iz e :  16  mm. in length, 1 1  mm. in 
width. 

Mo 6748, a small specimen with weathered shell , showing lamina of  shell 
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s truc ture but no sculpture.  Only 6 mm. in length ; 4 mm. in width at p·osterior end of 
hinge-line .  

R e m a r k s .  This species seeros to be  closely allied to Gervillia aerosa SniPSON 

from the jamesoni, capriearnus and margaritatus zones of Yorkshire,  but the frag­
menta�·y state .o f  preservation does not allow of  indubitable identification.  

O c c u r r e n c e .  Both .specimens are from Kats lösa, the large on e from Bed 30,  

the small one from Bed 45. 

Genus I s o g n o m o n  SoLANDER 

Isognomon sp .  

P I .  XIV, Fig. 7 

Of. Perna sublamellosa LuNDGREN 18&1 , MoHuskfaunan, P. 35, PI. 6, Figs . 4-6. 

M a t e r i a. l. Externa} east of a le f t valv e .  
D e s c r i p t i o n .  Beak terminal, hinge-lin e straight, anterior and posterior margins 

subparallel ,  meeting the hinge-line at an angle o f  about 80° .  VentraJ margin convex. 
Surface with a fine striation of  growth lines ,  paraHel to the ventraJ mm·gin. 

S i z e .  Length (from posterior to anterior margin) 4.3 mm. Height (from the 
ventraJ margin to the hinge-line) 9 mm. 

R e m a r k s . In relative proportions, sculpture, and general outline this form 
comes close to Isognomon sublamellosa (LuNDGREN) from the Brandsberga sandstorre 

pebbles . 
H o r i z o n. In the Myacid breccia at Katslösa 700. 

Family LIMIDAE 

Genus L i m a BRUGUIERE 

Subgenus R a d u l a  KLEIN 

Lima (Radula) duplicata SowEHBY 

PI. XIX, Figs. 1-3 

1827. Plagiostoma duplicata SowERBY, Min. Conch. 6, P. 114 ,  PI.  559, Fig. 3 .  
19•32. Pseudolimea duplicata ARKELL, Qua11t. Journ.  Geol .  Soc .  88•, P. 16:0, PI. 12, Figs. 1-2. 
1936. Radttla dttplicata DECHASEAux, Limides Jurass iqucs,  P. 8, PI. 1, Fig. 3 (with synonyms) . 

M a t e r i a l .  Mostly extemal and intemal moulds .  Seven specimens in all .  
D e s c r i p t i o n. Shells equivalve,  obliquely ovate, without teeth, bu t with at 

least 16  ra.diating acute ribs ;  ribs and intervals of  about equal width. This orna­
mentation is also well visible in natural intemal casts, but here the ribs are 
rounded and the intervals relatively wider and flat . 

S i z e :  
P l .  XIX, Fig. 3 
S .G.U. Museum 
P l . XIX, Fig .  1 
P l. XIX, Fig. 2 

• • o • • •  o o 

. . . o .  o • • •  

o • • • • • •  o 

o .  o o o o o .  

Length 

6 
7 .5  
8 
8 .2  

Height 

6 mm . inside of left valve 

8 " " " right " 

8.5 " natural intemal east of left valve 
8.4 " external mould of  right valv e 
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R e m a r k s .  As shown by DECHASEAUX, Radula duplicata is difficult to dist inguish 

from R. hettangiensis and R. pectinoides, but the above proportions between height 
and length exclude the two last species .  However, the Swedish specimens are very 
small, only 16  ribs having been counted on the shell .  This might indicate a new 
variety, but the spec imens are rather fragmentary, and the differences might be 
due to  the state of  preservation and the local conditions .  

O c c u r r e n c e .  Radula duplicata has not been m et with before in Sweden.  It has 

a wide distribution in  western Europe and runs through the Lower and Middle 
Jurassic up into the Callovian .  The Swedish specimens are from the shell breccia 
at  Katslösa 700.  

Lima (Radula) pectinoides SowERBY 

1881. Lima (Radula) pectinoides LuNDGREN, Molluskfaunan, P. 27, Pl. 2 ,  Fig. 4. 

Fragmentary specimens from the Ammonite Bank at  Döshult and Dompäng were 
referred by LuNDGREN to  L. pectinoides, on account of their characteristic sculp ture.  
LuNDGREN's typ e specimen, LO 437 t ,  has 24 ribs.  Additional fragments have been 
met with at the same horizon at  KristineJund (loc .  1 52) . 

Subgenus P l a g i o s t o m  a SowEHBY 

Lima ( Plagiostoma) succincta voN SeRLOTHErM 

Pl. XIII, Fig. 13 

1813. Lima succincta ScHLOTHEIM, Mineral. Taschenbuch v. KKORR, 3, Suppl ., Pl. 5 d, Fig. 4. 
1818. Lima antiquata SowERBY, Min. Conch. 3, P. 25', Pl .  214, Fig. 2. 
1858. Lima antiquata QuENSTED'f, Jura, P. 7,8, PL 9, Fig. 1 1 . 
1867. Lima succincta D mroRTrER, l'�tudes p aleontoJ,ogiques, 2', Pp.  66 and 212, Pl. 47, Figs. 6-7 ; 

Pl. 48, Fig. 1 .  
1:871 .  Lima succincta BRAUNs, Der  untere Jura, P.  382. 
181811 . Lima (Radula) succincta LuKDGREK, Molluskfaunan, P . 26, Pl. 4, Fig. 8. 
1909. Lima succincta MALLIKG og GRöKWALL, Medd. D . G .F. Bd 3, P. 27'6, PL 10 ,  Fig. 1 .  
193&. Plagiostoma succincta DECHASEAUX, Limides Juras,siques, P.  35. 
1936. P lagiostama succincta J OLY, L�as inferieur, P.  100. 

M a t e r i a l. The umbonal part  of a left val ve (Mo 6390, Riksmuseum) : ears and 

beak broken, test almost completely destroyed, hut the ornamentation is preserved 
in the externa} mould. 

D e s c r i p t i o n .  Shell moderately inflated, inequivalve ; e ars rather large .  Intemal 
east with low concentric rings .  Shell surface with strong somewhat undulat ing ribs ,  

erossed by concentric growth-lines of varying size and at  varying d�istances .  
S i z e .  Width 31 mm. Height at  least 35 mm. 
R e m a r k s .  The described specimen coincides well  with the figures of  Plagiostoma 

succincta, given by the above authors, in spite of  i ts  b ad state of  preservation.  
O c c u r r e n c e .  P fagiostama succincta has been recorded from the Lo w er and 

14  
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M:iddle Lias o f  Belgium, Germany, France, and England. Furthermore,  it  has been 

found in the Myoconcha Bank on  Bornholm and in the sandstone p ebbles  at Brands­
berga, N.W. Scania. The present specimen comes from Katslösa Bed 30. 

Genus L i m e a BRONN 

Limea acuticostata MDNSTER 

PI. XIX, Figs. 8-14 

1856. Limea acut icostata GoLDFGss, Petref. Germ.,  2,  P. 97,  PI. 107, Fig.  8 .  
1 g;n.  Plagiostoma pectinoides FoRCHHAMMER, B ornh. Kulform. , P .  50, PI.  4,  Figs .  2'3'---24.  
1871 .  Limaca acuticosta BRAUNs, Der untere Jura, P.  378. 
187\f. Limea acuticostata LmmGREN, Juraformationen på B ornholm, P. 16, Figs. 30, 31 . 
1888. Limea acuticostata MoBERG, LiaS' i Sö. Skåne, P. 32, PI. 1, Figs. 23, 24. 
1909'. acuticosta MALLHW og GRöKWALL, Medd. D.G.F . Bd. 3, P. 276, PI. 10, Fig. 2. 

M a t e r i a l. Mor e t han 60 specimens. 

P r e s e r v a t i o n .  In most cases the test is dissolved, only externa! or  intemal 
moulds being met with. The test  is p reserved ,in a few small shells , in which the 
outside i s  hidden and only the deeply concave inside is  free from rock. 

D e s c r i p t i o n.  The moulds show the characteristic features,  for instance,  10 
strong acute ribs,  separated by deep furrows, small anterior and poster.ior ears, 

hinge-line with teeth, &c .  The small specimens have a thick and highly convex 
shell ,  straight hinge-line with a number of equa.! teeth, arranged symmetrically on 
both s ides of the umbo, and diverging upwards. Exterior with strong r ibs ,  weil 
vis ible at the ventl·al margin but also  translucent and visible from the inside.  

The specimens from S .E. scania have been described carefully by MoBERG. 
S i z e .  Diameters of  a small specimen 3 mm. (height) and 2.5 mm. (length, shell 

damaged anteriorly) . Another specimen 2.5 and 2.5 mm. The largest specimens are 
15 mm. in height and length. 

D i s t r i b u t i o n .  Limea acuticostata is  recorded from Lower, Middle, and Upper 
Lias in England (WooDWARD 1 893) and from Lias y-å in Germany (BnAuNs 187 1 ) .  

The Bornholm specimens were derived from the Myoconcha Bank, and those ,of S .E .  
Scania from the  jamesoni zon e .  The Katslösa specimens are from Beds  30 ( 44  speci­

mens) , 32 (12) ,  36 (2) ,  41 (2) ,  and 42 (2) .  

Limea katsloesensis n .  sp . 

PI. XIX, Figs. 4-7 

M a t e r i a l .  Nine specimens. 
H o l o t y p e .  Mo 6408 R. M. , the umbonal p ortion of  both val ves. 

D e s c r i p t i o n .  U m bo widens at right arrgles and proj ects a little beyond the 
hinge-line.  The l atter is slightly concave in side view and is provided with 3 
longitudinal teeth on each side of the beak. Anterior and p osterior ears almost  
alike ,  narrow, triaugular in outline. The tes t  being very thin, the teeth are weil 
visible in intemal casts and moulds and are s imilar to those in Grammatodon. 
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The remammg part of the shell is covered with radiating ribs, which are most 
developed near the anterior margin but more or  less  effaced at the middle p art 
o f  the shell .  The ribs are low and flat and are as wide as the interspaces .  Further­
more, there are fine lines of  growth which, however, do not affect the surface 
sculpture but are visible in the shell s tructure. 

In order to give a more cDmplete idea of this species three addiUonal sp·ecimens 
are figured. PI. XIX, Fig. 5 is  a natural intemal east  with small remnants of  the 
extremely thin test  and outl ine almost  entire.  It shows impressions of the ribs and 

interspaces ,  all of the same width. The counterpart - not  figured - shows the 
inside with transJucent colour markings .  Anterior margin s traight ; the remaining 
three margins form a strong curve, but the general shape is  sub-rectangular or sub­

quadrangular in outline with rounded anter ior and ventraJ corners.  
Colour markings are preserved in the specimen in PI. XIX, Fig. 7 ,  also .  

S i z e . Height Length 

PI. XIX, Fig .  7 . . . . . . . . . . 3 .4 5 mm . 
PI .  XIX, Fig.  6 6 .5 7 " . . . . . . . . . .  

P l .  XIX, Fig. 5 7 .5  8 " . . . . . . . . . .  

R e m a r k s .  Limea katsloesensis is  distinguished on account of  its faint radiate 

striation, its symmetrical beak region, and the teeth which are paraHel to the 

hLnge-line. 
H a r i z o n  a n d  l o c a l i t y .  Katslösa Bed 30. 

Family PECTINIDAE 

Genus C h l a m y s BoLTEN 

Chlamys janiformis LuNDGHEN 

1 87'8. Pecten janiformis LUKDGREN, studier, P. 39, PI.  1, Figs. 58•, 59. 

1881. MoUuskfaunan, P . 29•. 

O r i g i n  a l  d i a g n o s  i s. "Testa rotundato-ovata, paullum con v exa, aequivalvis ; 

valvae diverse ornatae,  altera sulcis radiantibus cirdter 20, altera striis con­
centricis tenuissimis numeros is praedita ; auriculae inaequales ." 

H o l o t y p e . LO 265 T (LuNDGREN 1878, Fig. 58) , left va'lve . 

M a t e r i a l . 22 specimens (excluding the holotype) . 
S i z e of four specimens from the Ammonite Bank at  KristineJund (Lo c. 152) : 

Height Length Apical angle 

R. V.  . . . . . . . . . . 14 14 mm . 83° 
R. V . 18 > 16.5 " 83° . . . . . . . . . . 

R. V . 20.5 > 18 " . . . . . . . . . . 

L. V . 1 7.5 17  " 86° . . . . . . . . . . 
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R e m a r k s . The radiating ribs are faint and broad with rounded edge and narrow 
interspaces, thus forming a regular wave-line ]n cross section. In his first  description 
LuNDGHEN figured a right valve with the concentric lines only, and a left valve with 
the radiating r ibs .  But later on (1881)  right valves with preserved ribs were also 
rep orted. The number and width of the ribs - i.  e .  the general view of  the orna­
mentation - is eonstant in the specimens met with, but the strength of the 

ornamentation varies greatly. In some specimens the r ibs are well visible, even in 
intemal moulds - certainly due to a thin shell - but in others it is more or less  
effaced, especially in the r ight valves .  

Chlamys janiformis i s  closely allied to  C. trigeri (OPPEL) . It has the same apical 
angle ,  a deep byssial notch, and lingulate anterior ear of the dght valve. In both 
species the sculpture is made up of radiating ribs and furrows, which are best  
developed in the left valve, sometimes even missing in the right. But the furrows 
and ribs are fewer in number and much wider in C. janiformis. As a rule the numher 
of ribs is a bad specific character in the p ectinids,  but since the sculpture described 
and figured by LuNDGREN seems to be  a rather comstant feature in the Swed ish 
specimens referred to C. janiformis, there are certainly good reasons to  regnrd 

C. janiformis as a distinct species .  
O c c u r r e n c e .  C hlamys janiformis was described from the  Ammonite Bank a t 

Dampäng and Döshult. It has now been recorded in the same harizon at Kristine­
Jund (loc .  152)  and Oregården (at 63 m. in the borehole No. 271) , all in N.W. Scania. 

Finally, two fragmentary, questionable small sp ecimens have been found in Bed 8,  
Katslösa. 

Chlamys subulata (l\IDNSTER) 

Pl. XX, Fig. 17 

183.6. Pecten subulatus MONsTER in GoLDFoss, Petref. G erm. 2·, P. 73, Pl. 98, Fig. 12 .  
19•25. Chlamys subulata STAESCHE, Die Pectiniden, P.  57, Pl. 2, Figs. 9'-10, Pl. 5 ,  Fig.  6.  
19316. Pecten (? Chlamys) subu?ata DECHASEAux, Feetinides Jurassiques, P .  28. 
Non 1888.Pecten subulatus? MOBERG, Lias i Sö. Skåne, P. 36, Pl. 1, Fig. 33 . 

.M a t e r i a l .  One right val ve.  
D e s c r i p t i o n. Right valve with a deep byss ial s inus and large anterior ear. 

The ear is covered with rather coarse striae ,  paraHel to the free margin facing the 

s inus ; it is samewhat damaged at its anterior end, thus Jooking rather short in 
relation to its width. Shell surface smooth.  Apica.l angle 87° . 

S i z e .  Height o f  figured specimen 1 1 .5 ,  length 10.5 mm. 
R e m a r k s .  C. subulat a is a Lower Liassic species .  It  differs from C. janiformis 

in being quite smooth, except for a few indications of a concentric s triation.  The 
fragmentary shell figured by MoBERG as Pecten subulatus (? )  is  indeterminable. As 

stated below, it may belong to Entolium lundgreni. 

L o c a l i t y. The present specimen was found in the arenaceous shell breccia at 

Katslösa, Bed 8 .  
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Chlamys tullbergi LUNDGREN 

PL XXIII, Figs. 5-6 

1 881.  Pecten Tullbergi LUKDGREK, Molluskfaunan, P. 28, PI . 5, Figs. 1 1-12. 

2 1 3  

M a t e r i a l . Four right valves and one left, all more o r  less fragmentary. 
O r i g i n a l d i a g n o s i s . "Testa fere orbicularis,  aequivalvis ; valva dextra glabra ; 

sinistra stri is obscuris tenuiss imis ornata ; auriculae anteriores majores ; dextra sinu 
nota ta ." 

D e s c r i p t i o n .  R i g h t val ve rather flat .  Anterior ear with a deep sinus for the 
byssus ; surface covered with fine concentric I ines .  These are well developed in the 

anterior ear and parallel t o  the .sinus. No trace of radiate striation. An umbonal 
fragment o f  the l e f t valv e indicates a mor e pronounced arching ;  the surface has 

a dense radiate s triat i·on. According to LuNDGREN the left valve has a faint radiate 
striation, and both valves have the same convexity. 

S i z e  of  right valve : 

Mo 6523, Kats lösa 840 • o • •  o o o • • •  

Mo 6517 ,  Katslösa 840 • •  o o • •  o .  o o 

S .G.lJ. Museum, Katslösa 768 • • • •  o 

LUNDGREN, l .  c . ,  Fig. 12 • o o • • • • • • •  

Height Length Apical angle 

33 3 1  mm . 89°  
36 35 " 88 ° 
43 42 " 88° 
57 51 " 

R e m a r k s . Chlamys tullbergi is recognized on  account of i t s  smooth or con­
centricaUy striated right valve and vertically striated left one.  The vert ical str iae 

are much more crowded than in C. janiformis. C. tullbergi is a rather ]arge p ectinid, 
probably the largest Chlamys species in the Lias of Sweden. 

O c c u r r e n c e .  The holotype was derived from the Liassic pebbles of the Brands­

berga typ e .  The present specimens are from Katslösa Beds 18 ,  25(? ) ,  and 30. 

Chlamys textaria ScHLOTHEDI 

PI. XX, Figs. 14-16 

1820. Pecten textorius ScHLOTHEIM, Petrefactenkunde,  P. 229. 

1833. Pecten textorius GoLDFuss, Petrefacta Germ . 2, P.  45, Pl. 89, Fig.  9. 
1879. Pecten sp . LuKDG REN, Juraformationen på Bornholm, P.  14, 15 , Figs . 36-39. 

1888. Pecten priscus MoBERG , Lias i Sö. Skåne,  P . 34, PI. 1, Fig. 26. 

1 909'. Pecten priscus M ALLING og GRöNWALL, Medd. D . G.F. Vol. 3, P. 277, PI . 10, Figs.  3-5·. 
1936. Chlamys textorius DECHASEAux, Feetinides Jurassiques, P. 13,  PI. 1, Figs. 1-4 (with 

references ) .  

D i a g n o s i s .  Chlamys with acute radiating ribs , erossed by a fine and d ense 
concentric striation. The number of  ribs increases with the individual age by divis ion 

or  intercalation.  Later forms have a greater number of  ribs than earl ier ones 
(DECHASEAUX) . 

D e s c r i p t i o n . The Swedish forms have an apical angle of about 90° ,  about 20 
acute ribs,  a dense concentric striation, especially in the interspaces between the 
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ribs.  The anterior ears have the same ornamentation. That of  the right valve is  

deeply s inuated.  Outl ine ovate, the height being greater than the length.  Left valve 

rather inflated, right valve almost  flat. 

Siz e :  Height Length Katslösa 

Smallest specimen, R.V. o o • • •  o o • •  o .  o 5.2 4 .8 mm. Bed 32 

S .G.  U. Museum N o .  330 6 .0 5 .7  " " 29-35 • o o • •  o • • • • •  o 

Mo 65 1H, R.V. 6.5 5.8 " " 30 o • • • • •  o • • • • • • •  o .  o • • •  

S .G.U. l\fuseum, L.V. No. 409 21 ca . 19  " " 1 9  . . . . . . 

Pl . XX, Fig. 16,  R.V. 25 23 " " 27 o .  o .  o .  o • •  o .  o • •  

Largest specimen, L.V. 48 43 " " 42 • •  o • •  o • •  o • • •  

M a t e r i a l .  :More than one hundred spec imens, more or  less fragmentary, about 

half of them collected in Bed 30. 

R e m a r k s. As is seen from the above as weil as from the figures,  we have here 

a typical Chlamys species .  This is a statement of some importance, since  previous 

authors have referred specimens from the Lias of Bornholm and S cania to Pecten 

( Aequipecten) priscus. The latter differs not only as to the specific characters -

faintly vis ible con centric striation and slightly developed byssial sinus - but the 

c i n·cular outline and wide apical angle (106° -109 ° ) r ange Pecten priscus with the 

subgenus Aequipecten. 

The first to  discuss identity with Pecten priscus was LuNDGREN in his Bornholm 

paper (1879) . The fragments met with in S .E .  Scania and described by MoBERG 

under this name have acute radiating ribs ,  presurnably 22 in number, and a fine 

but rather prominent concentric s triation best  developed in the intereastal furrows . 

Though these features are in reali ty not at all characteristic of Pecten priscus, 
MALLING and GRöNWALL, in desCI·ibing specimens from Bornholm, followed LuNDGREN 

and MoBERn in their interpretation of this species .  Among the figured specimens is 

a left valve (MALLING and GRONWALL, Fig. 4) , "which shows about 21 acute, 

regularly-distributed, radiating r ibs ; in their interspaces the characteristic crowded,  

concentric str iation is visible" . Another specimen has a !arge byssial s inus, and the 

apical angle is 90°, features characteristic of  the subgenus Chlamys. 

O c c u r r e n c e. C hlamys textaria is a wide-spread species f o und in all Liassic  

stages of western Europe .  I t  has been col lected in almos t  al l  foss iliferous beds 

of the Katslösa succession from Bed 8 up to Bed 42.  

Chlamys interpunctata n.  sp.  

PI. XX, Fig. 18 

M a t e r i a. l. On ly on e left  valve met with ; e ars not preserved, except a small 

p art  of  the anterior .  Posterior part of  the shell covered by a specimen of Trigonia 

primaeva. S .G.U. Museum. 

D e .s c r i p t i o n .  Left val ve rather flatten ed,  only slightly arehed in  the umbonal 

p art .  Anterior ap ical margin concave, posterior convex, umbo thus turned forwarrls .  
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Apical angle about 100°. Anterior ear with a rather strong bu t dense striation, 

p arallel t o  the anterior margin of  the ear. Surface of shell with 20 or  22 faint 

radiating ribs a t  v ary ing distances,  almost effaced at the umbo,  and a dense 

concentric striation of  growth lines ,  the same as those  in the anterior e ar .  In 

addition to  this s culpture ,  which is all but invisible to  the naked eye, there is an 

extremely fine ornamentation of  punctate concentric and radiat ing I ines,  which 

cross each other at right arrgles all over the shell surface ,  the radiating ones being· 

thus much more divergent than the ribs.  This minute s culpture, too small to  be  

seen in  the  figure, i s  s imilar to that of Camptonectes, the  f ine  punctae being 

situated where the I ines cross .  

S i z e .  Height of holotype 12,  lengtl1 10  or  11  mm. 

R e m a r k s. This pectinid has the general outline and shape of  Chlamys and 

Camptonectes. As to  the sculpture i t  i s  an intermediate form, since i ts  coarse 

sculpture of ribs and growth Iines is the same as in the former genus , while the 

mic ro-sculp ture is  s imilar to  that in Camptonectes. From the Lower Lias of Swabia.  

QuENSTEDT has desCl·ibed another intermediate spec ies ,  viz. Chlamys punctatissima. 

Of this species ,  too ,  only the left valve is known. It differs from ours in  being 

more circu1lar in outline, and having at least twice as many vertical r ibs . 

H o r i z o n a n d l o c a l i t y. In a ferruginous pebble at Katslösa 955 b, together 

with Ptychomphalus cf .  expansus, Plicatula spinosa, Trigonia pri1naeva, &c . 

Genus E n t o l i u m  lVIEEK 

The genus Entolium embraces slightly arched, smooth pectinids without byss ial 
sinus ; e ars small. 

Type spec ies Pecten demissus PHJLLTPS. 

STAESCHE restricted this genus to spec ies in which the ears are of the same s ize, 

thus p ·utting Pecten cal?)US into the genus Chlamys. He also interpreted a Iine of 

development of the Lower Liassic Chlamys species C. trigeri, C. subulata, C.  calva 

towards Entolium hehli in the Lower L1as .  Chlamys trigeri stilL has a radiate 

s triation, but this gradually becomes finer and tends to be effaced in the latest  

forms . Contemporaneously the byssial s inus becomes shallower and finally dis­

appears entirely. Thus in C. trigeri and C.  subulata the s inus is  well  developed, in 

C. calva i t  is hardly visible, but the anterior ear o f  the right valve i s about twice  

as !arge as  the pos terior one,  and in Entolium hehli both ears  are almost al ike . 

Other authors,  including DECHASEAux, place Pecten calvus with Entolium, which 

thus embraces smooth pectinids in which the byss ial sinus i •s missing and the ears 

are either al ike or  of  different s ize .  

The following species have been identified in the Lias of  Sweden: 

Entolium hehli ,  E. calvum, E. cingulatum, and E. lundgreni . 

E. hehli (=E. glaber HEHL) is a more advanced species than E. calvum, according 

to STAESCHE, the ears being almost of  the same size ("nahezu gleLch gross") . How­

ever, the figures given by STAEsr;ar, (STAESCHE, PI. 2, Figs .  13 ,  14) show a decided 
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difference in s ize .  And according to  DECHASEAux "les oreillettes sont inegales ; la  

p osterieure est p lus  grande que l ' anterieure ; leur  form est egalement differente: 

l 'oreiJllette anterieure est triangulaire, la posterieure a un contour arrondi, leg{n·e­

ment echancre au contact de la val ve".  

In E. calvum the anterior ear is twice as large as the posterior,  the apical margins 

are straight, the apical angle is  about 90°, and the shell is elongate, the height 

being longer than the width. In gerontic specimens the anter1or ap ical margin 

becomes concave, the p osterior convex, the umbo thus be ing slightly curved and 

bent forwards .  

E .  lundgreni i s  closely allied to  E. calvum and is  probably only a mutation of  

the  lat ter  with a samewhat later occurrence. Thus ,  the ap ical margins are straight  

and the shell equilateral in young .specimens, but the  forward bend of  the umbo 

in E. lundgreni,  appears already in medium-sized specimens. A distinctive character 

is furnished by the concentric wrinkles of the shelL ; these are visible in all growth­

stages though not always weil developed.  
E. cingulatum (=E. proeteus D 'ORBIGNY) is  higher than i t  is long ; the ears are 

small and alike ,  and the apical angle is  about 90°. 
The first species of this group recorded from Sweden was a small shell from 

the Avicula Bank at Kulla Gunnarstorp , figured and described by LuNDGREN as 
Pecten sp .  ( 1881, P. 29, PI. 1,  Fig. 5) . In 1888 MoBERG described Pecten lundgreni 
from the jamesoni zone at Fyledalen. In the present collection from Katslösa 
Entolium i s  one of  the most common genera, and runs through the whole sequence .  

Entolium hehli (D'OHBIGNY)? 

18�0. Pecten glaber HEHL in ZIETEX , Die  Versteinerungen Wiirtt embergs, P. 69,  Pl. 53, Fig. 1. 
1881 . Pecten sp .  LuNDGREK , Molluskfaunan, P. 29· ,  P1 . 1, Fig. 5 .  
19'25 . Entolium Hehlii STAESCHE,  Die  Pectiniden ,  P. 59·, Pl. 2· , Figs .  13�15. 
1 93:6 . Entolium llehlii DECHASEAUX ,  F eetinide s  Jurass iques,  P. 60, Pl . 8, Figs . 10�11 .  

l\1 a t e r i a l .  On ly on e specimen, an external mould, figured by LuNDGHEN as 

Pecten sp. (LO 424) . Dorsal region damaged. One ear partly preserved.  

D e s c r i p t i o n .  Outline sub-circular, apical angle 100°-1100. The ears see m to  

have been  rather large and extended dorsally, suggesting an  angular hinge-l ine .  

Surface with a fine and dense concentric striation.  Height 19 ,  length 1 8  mm. 

R e m a r k s .  The bad state of preservation does not aH o w o f  precise identificat ion ,  

but the circular outl ine ,  the large ap ical angle, and the shape of  the ears indicate 

Entolium hehli. The specimen differs distinctly from the remaining Swedish species 

o f  En.tolium treated below. 

L o c a l ity.  In the Avicula Bank at Kulla Gunnarstorp . 

Entolium calvum GoLDF. 

Pl . XX, Figs. 9�13 

183•6 . Pecten cal1:us GoLDF uss, Petref. Germ .  2 ,  P.  74 , Pl. 99• , Fig. 1 .  
1871 . sub1tlatus BRAUKs,  Der untere  Jura, P. 393 (pars ) .  
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19,25.  Chlamys calva STAESCHE, Die  Pectiniden, P.  5.S, PI. 2, Figs .  11-12.  
1936. Ento!ium calvus DECHASEAux, Feetinides Jurassiques·, P.  60 . 

M a t e r i a l. Som e 20 specimens ,  mostly intemal casts .  
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D e s c r i p t i o n. Hather small and flatten ed shell, ovate, high er than i t is lon g; 
anterior ear about twice as large as the posterior, no byss ial s inus (young) or 

only a slight excavation (adult) a t  the anterior margin of the right anterior ear. 

The inferior shell layer has a dense concentric striation, covered by the fine 

radiate structure of the superior shell layer. The concentric striae of the anterior 

ear run paralle l  to the anterior margin: in the right valve they are sigmoid,  in the 

left straight. Apical angle does not  exceed 90°. In young specimens and in casts  

of the interior the apical  margins are almost straight, the umbo thus being strictly 

symmetrical . But in the adult the anterior apical margin is mostly concave.  

S i z  e: 

Height 

Length 

5 .4  

4.8 

PL XX, Fig. 9 PI. XX, Fig. 10 

8 

7 

8 

7 .5  

9 .7  

9 

10.5 

9.4 

Mo 6713/ 14 

23 

20.5 

mm. 
" 

H e m a r k s . Entolium calvum is very common in the sandstorre at Katslösa 700, 

but as a rule , the test  i s  entirely dissolved ; when still present it  i s  almost devoid 

of sculp ture and easi ly falls off, the interior east be ing the common mode of 

preservation. N o sculpture is visible, bu t the shell  structure exhibits both concentric 

and radiating features .  

As far as can be  seen,  there is  no poss ibility of distinguishing between this 

Katslösa form and the Middle European species E. calvum. E. lundgreni, belong·s to 

the same group , but differs as to  the shell s culpture and the curvature o f  the 

umbo (P. 219) . 

O c c u r r e n c e. Entolium calvum is known from the Lias a and (J in Swabia 

and from the Hettaugian of  Belgium and Lorraine. The Swedish specimens are 

from the Myacid Bank at Katslösa 700. 

Entolium cingulatum GowFuss 

PI. XX, Figs .  1-3; PI. XXI ,  Figs . 1 1-12 

183'6. Pecten cingulatus GoLDFUS'S , Petref. Germ.  2 ,  P.  74, PI .  99', Fig. 3. 
19125 . Entolium proetus STAESCHE,  Die  Pectiniden,  P. 92, PL 6, Figs.  3---4. 
19,25. Entolium cingulatum STAESCHE, ibid. ,  P.  93, PI. 4, F igs.  3-4.  
1936 . Entolium Gingulatus DECHASEAUx, F eetinides Jurassiques, P.  60 . 

M a t e r i a l .  1 7  registered specimens from Katslösa .  

D e s c r i p t i o n .  Outline samewhat elongate, hinge-line straight ;  ears  small, alike, 

and obtuse-angled.  Interna! east with two marginal impressions from the inside of 

the shell, which embrace the umbo .  Ap ical angle about 90°. 

S i z e: 

Height 

Length 

• • o • • • • • • • • •  

• • • • • • •  o • • • •  

No. 835 

6.5 

6 

No. 831 PI. XXI, Fig. 11  

8 1 1  mm . 

7 .5 10 " 
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R e m ark s.  GowFuss recorded this species from the Lias and the Upper Jurassi c .  

For  the  Liass ic  forms a new sp ecies, Pecten proteus, was established by n'ORBIGNY, 

who was in this resp ect  followed by STAGSCHE. Since,  however, the main p o int of 

difference cancerns the age, the writer prefer·s to include the Liassic specimens 

under the original specif ic  name, an opinion also held by M11e DECHASEAUX. 

According to DECHASEAux, Entolium cingulatum differs from E. cal·vum only as 

regards the ears,  which are "presque egales". 

O c c u r r e n c e .  E. cingulatum is recorded from the Hettangian and the Char­

mouthian of  Lorraine, and from the top of the Lias (STAESCI-!E) and the Upper 

Jurrassic .  

The Swedish specimens are from Beds 8 ,  32, and 41 at Katslösa . 

Entolium lundgreni lVIoBERG . 

PI. XX, Figs . 4-8 

1EJ88. Pecten Lundgreni MOBERG, Lias i Sö. Skåne, P. 35, PI. 1, Figs. 27-32. 
1888. Pecten subulatus? MoBF.RG, ibid. ,  P. 3·6·, PI.  1, Fig. 33. 

M a t e r i a l .  55 spec imens from Katslösa, mostly fragments.  

H o l o t y p e .  LO 809 t , Paleontological Institute, Lund. 

O r i g i n a l  d e s c r i p t i o n . Rather small, strongly arehed at umbo and exterior 

margin ; remaining part of shell rather flat. Outl ine c ircular, anterior apical margin 

concave, p osterior one samewhat convex ;  ap ical angle accordingly decreasing 

from 90° or more at the base to less than 90° at the apex.  Umbo sl ightly. bent 

forwards, strong, and provided with marked concentric wrinkles near the apex. 

Hinge-line almost  straight .  Shell equivalve, except  that the right valve is some­

times more arehed than the left at the ventt·al margin and the anterior ears differ. 

That of  the right valve has subcircular free margin, thoug·h byssial s inus is missin g, 

and the anterior left ear has an angular obtuse mm·gin ; dorsal margin i s  of  the 

same length in both ears.  Posterior ears narrow, rather long, obtuse-angled. Test 

thin and glossy with an exceedingly fine .sculpture, hardly visible to  the naked 

eye. The surface is covered by closely set ,  fine and .sharp concentric Iines ; their 

interspaces are erossed by a still finer striation, always at right angles with the 

ventraJ margin. The ears are ornamented in the same way, but on the anterior ear 

of  the right valve the radiating .striae are stronger. In one well-preserved .specimen, 

exceedingly fine striae radiate from the umbo .  They are not paraHel to the above 

dense radiating striation. Inside entirely smooth .  (MOBERG, l .  c. Translatian in ab­

stract from the Swedish.) 

S i z e of  f ive spec imens: 

Height 

Length 

1 

12 
1 1 . 5  

1 4  

1 3  

3 

15 

13 

4 

16 .5 

14 .5 

5 

23.5 mm. 

22.5 " 

R e m a r k s. MoBERG has disenssed the relation between his Pecten lundgreni and 

allied species .  He remarks that, "according to  BRAUNs ( 187 1 ,  p .  393) , P. subulatus 
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is synonymans with P. qlaber HEHL, P. hehU n'ORB., and P. calvus GoLDFuss, and 

accordingly a highly variating species . . .  Same forms of the species are rather 

similar to  ours,  especially as to general shape and habitus. Its identification with 

P. lundgreni i s ,  however,  out o f  the question, partly on a.ccount of the part icular 

cross-striat ion of the concentric zones,  which is  characteristic of our species ,  and 

partly on account of  the different structure of the anterior e ar of  the right valve. 

In P. subulatus the latter has considerably longer upper (dorsal) than lower 

margin, the ear being deeply sinuated at the base." (Translation from the Swedish. ) 

However, thes e features distinguish the genus Entolium from other p ectinids 

but do  really not touch upon the specific differences .  The latter cancern the s ize 

of  the ears an d the ap ical angle, the shap e of the hinge-line and the general 

outline, the arching of the shell ,  &c. Thus Entolium lundgreni has a smaller ap ical 

angle than E. hehli and coincides in this respect with E. calvum and E. cingulatum. 

As in E. calvum the anterior ear is about twice as large as the posterior,  but the 

exterior Outline is almos t  c ircular, and there are no furrows bordering the umbo 

in the intemal moulds, as in E. calvwn and E. cingulatum. 

MoBEHG also figured and described a fragment of  a large specimen, 25 mm. in 

width, "thus cons idera bly lm·ge r  than P. Lundgreni". Though the sculpture of  the 

surface coincides weil with that in the latter species,  he referred the fragment to 

Pecten subulatus. In the col lections of the GeologicaJ Survey of Sweden there i s  a 

sp ecimen of a !arge Entolium lundgreni from Rödmölla. (23 . 5  mm. in height, see 

above). It is an absolutely typ ical specimen from exactly the same kind of rock 

as the above fragment, of  the same size, and has the same sculpture. There is 

practically no poss ibil ity of referring these two specimens to different species .  

O c c u r r e n c e .  Pecten lundgreni was folinded up on sp ·ec imens from the Cardium 

Bank of S .E .  Scan ia, common at Kurremölla, rare at the brickyard Fylan.  Other 

specimens in  the old col lect ions are from the same harizon at Rödmölla. Most of 

the Katslösa specimens have been collected at loc .  840 (Bed 30) ; bu t the species 

has also been identified in Beds 32,  36,  39, 40, 41, and 42. 

Genus P s eud o p e c t e n  BAYL�: 

Pseudopecten aequivalvis (Sow.) 

1816. Pecten aequivalvis SowERBY, Min. Conch. 2, P .  83, PI. 13·6, Fig .  l. 

1834. Pecten aequivalvis Gowr ., P et ref. Germ. 2, P. 43 , PI. 89, Fig. 4. 

1008. Pecten aequivalvis MoBERG, Lias i Sö. Skåne, P . 33, PI. 3, Fig. 17. 

1!309. Pecten aequivalvis MAT.LING & GRONWALL, Medd. D .G.F. Vol. 3, P. 277 , PL 10, Figs. 6-8. 
1936. Pseudopecten aequivalt:is DECHASEAUX, Feetinides jurass iques· ,  P .  5e. 

M a t e r i a l .  1 5  fragmen tar y shells .  

D i s t r i b u t i o n .  According to DECHASEAUX this species "est exclus ivement un  

fossile du  Charmouthien superieur connu d'Allemagne et Afrique du  Nord".  In 

England and N.W. Germany it already appears in the jamesoni zone .  

The specimens referred to th is  species from Bornholm and S .E .  Scania  are 



220 Gustaf Troedsson 

derived from beds belonging to  the Lias y or the lower p art of  the Charmouthian. 

To the same age belong the p resent specimens, collected in the beds between Locs .  

8 50 and 900 (Beds 33-40) at  Katslösa.  

Family DIMYIDAE 

Genus D i m y o d o n  RouALT 

Dimyodon sp .  

PI. XXI, Fig .  9 

M a t e r i a l .  A natural internal east and a mould of the exterior with nacrous 

fragments of  the test , all belonging to a right valve.  

D e s c r i p t i o n .  Shell  surface apparently smooth,  subovate ,  dorsal margin almost  

straight ,  ears  rudimentary. Teeth small ,  crenulated, s trongly divergent. Attachment 

surface small, almost c ircular, well visible in the mould. Muscular impressions 

faintly indicated in the east ,  the p osterior rounded and larger than the anterior, 

which i s  hardly visible. 

S i z e .  Height 1 1 . 5, length 8 . 5  mm. 
R e m a r k s .  The gener i c characters of  this specimen are not at all obvious, the 

identification with Dimyodon thus being merely tentative . S ince the specific 

features are still  less obtainable the fragments cannot be  campared with known 

species of  this genus . 

H a r i z o n  a n d  l o c a l i t y . In the shell breccia Bed 8 ,  at Katslösa 700. 

Family SPONDYLIDAE 

Genus P l i c a t u l a  LAMARCK 

Plicatula spinosa v. ScHLOTI-IEIM 

PI. XXI, Figs. 1-8 

1819. Plicatu!a spinosa SmvERBY, Min. Conch. 3, P. 79·, PI. 24& . 
1836. GoLDFuss, Petref. Germ. 2, P. 100, PI. 107, Fig. 1. 
1888. " MoBERG, Lias i Sö. Skåne, P. 30, PI. I, Figs.  19�21. 

M a t e r i a l .  Mo re t han 80 specime.ns , typical sheils and casts of varying growth­

stages, mostly well preserved. 

D e s c r i p t i o n .  The surface is  ornamented with growth lines,  radiating folds ,  

and vertically direct ed sp ines . Attachment surface of the  right valve rather small.  

Posterior margin less  cm·ved than the anterior .  

M e as u r e  m e n t s (height = largest diameter,  length = the shortest diameter) . 

Right valve Fig. 1 S.G.U. Fig. 5 Mo 6439 

Height . . . . 2 .8  3 .2  

Length . . . . 2 .4  2 .7  

Left valv e  M o  6441 

Height 4 .5 8 .8  

Length . . . . 4 .2  6 .2 

4 .8 

3 .4 

M o  642·9 

8 .5 

6.5 

7 

6 

16  mm. 

1 2.5 " 

7 .7  10 .0 14 mm. 

6 . 5  8 . 9  10 . 5 " 
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R e m a r k s .  BRAUNs ( 1871) has merged several Liassic species under the head of  

Plicatula spinosa, thus ascrib ing to  the  latter a rather large vertical range, while 

stating its main distribut ion to  be in the :Niiddle Lias . Some British authors s eem 

to have gone still farther in this direction. Thus, H. B. WooDWARD ( 1893) has 

recorded P. spinosa from Lower, Middle and Upper  Lias in  Yorkshire. But according 

to Fox-STRANGWAYS ( 1892) P. spinosa is abundant in the jamesoni zone (Lias y) 

and rare in the zone next above (the capriearnus zone) in other parts of England. 

RoLLlER has distinguished a great many Liassic species of Plicatula with restricted 

vertical distribution, the P.  spinosa being a Rob inien species (mainly Lias y). 

O c c u r r e n c e. Plicatula spinosa has been m et with in the zon e of U ptania 

jamesoni in S .E .  Scania and at about the s ame horizon on the island of Bornholm 

(the Myoconcha Bank). The present specimens are from Beds 27, 30 (abundant) ,  

32, 36,  39, 40,  4 1 ,  and 42 at Katslösa. 

Plicatula orbiculoides (IWMER)? 

PI. XXII, Figs. 1-16 

1836. Ostrea orbiculoides Rö�!ER, Die Verstein.  d.  nordd.  Ool ithen-Geb. ,  P. 61, PI. 3 ,  Fig. U. 
1871. Plicatula spinosa BRAUKs, Unt.  Jur a  (pr o  p arte) ,  P. 401. 

1911'7. Plicatula orbiculoides RoLLIER , Fossil es nov.  et peu  connus, p. 509. 

M a t e r i a I. T'"· o r ight valves and 68 left ones .  

D e s c r i p t ion. Shell small, inequivalve and inequilateral . Outline varies widely, 

but is more or  less  c ircular in young specimens . Left valve with fine concentri� 

striation and a few radiating folds ; thin, arched, more or less p ear-shaped in adult 

stages ;  hinge-line rather long with small ears ; margin bordered by a flat brim ; 

l igament fossa deep,  bounded by the interior borders of the short cardinal fassettes 

for the opp osite  valve.  Right valve very thin with straight c ardinal margin, 

attached by the whole surface to other shells . Cardinals probably very short, 

judging by the Iossettes of  the left valve.  Left valves common, mostly preserved 

as interna! casts ; only two right valves met with. 

S i z e : ROEMF:R's figur ed 1 2 3 4 5 6 7 

sp ecimen  

Height 8.2 3 .3 3 .7  6 .2 6 .7  6 .9  7 .0 10.0 mm. 

Length 6.0 2.9 3 .0  5.3 6.0 5.5 5.5 7.0 " 

R e m a r k s . At Katslösa 850 there are a great many specimens, all left valves,  

most o f  them p reserved only as intemal casts .  The shell, having been attached 

by the whole surface of the right valve to other shells, has often received allo­

morphous sculpture ,  even on the left valve , which thus exhibits strong ribs of 

varying number, s ize, and direction (Figs .  4, 5, 6,  8, 12,  14) .  This f irm attachment 

of the right valve to larger shells has eaused the post-mortem separation of the two 

valves,  the left ones accordingly being transported and not buried in situ, as has 

probably been the case with the right va.lves .  
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One of the right valves was attached to  Ptychomphalus cf .  expansa (Katslösa 

95·5 b) , the other to  the left anterior ear of  Chlamys textaria (Katslösa 925) .  

Specimens with a smooth surface  have probably grown upon the large whoris  o f  

Ptychomphalus, or some other smooth shell decidedly larger than those represented 

by the main fauna described here. This appl ies also to  specimens with coarse ribs 

impressed on the left valve ; these have been sessile on ribbed shells ,  though the 

s culpture has not  yet been identified. 

This sp ecies has been tentatively grouped under Plicatula orbiculoides RöMER. The 

description of  the latter is  only scanty and the figures given by RöMER are bad, 

but in some essential characters the coincidence is  good. Thus the specimens figured 

by RöMER are of  the same s ize and have been attached by their entire surface - a 

rare feature among the Liassic Plicatulae - but, they differ as to the outline.  This ,  

however, may be  due to the fact that their test is  preserved and shows the ears, 

while in our spec imens the interna! casts dominate.  According to  Rö�mR, Plicatula 

orbiculoides was attached to Nautilus . In the present case we have only to state  

that our  specimens were attached to different kinds of  shells ,  which does not  

cons.t i tute a reason for  the  establishment of  a new species .  

P. orbiculoides (?)  is easi ly distinguished from P. spinosa, on account of the 

Iong hinge-line with rudimentary ears, the small cardinal fossettes o f  the left valve 

and the rounded or pear-shaped outline, which is less inequiva1ve than in P. spinosa. 
O c c u r r e n c e. Plicatula orbiculoides (RöMER) was original! y derived from the 

Belemnite Beds at Kohlefeld and Willershansen (Lias y). The present specimens 

are from about the same horizon in Beds 30, 32 (abundant) , 4 1 ,  and 42 at Katslösa. 

Plicatula sp .  1 

Cf. 1855. P. hettangiensis TERQUEM, Mem. Soc .  Geol .  Fran ce (2) 5, P. 326, PI. 24, Figs. 3---4. 

M a t e r i a l . A fragmentm·y right valve (R.M. Mo 67 51), surface strongly worn, 

umbonal p ortion miss ing. 

D e s c r i p t i o n .  Attachment surface has been of  -ab out the same size as  in 

P. spinosa. The remaining surfa .ce is  s t ill covered with thin but low radiating and 

undulating ribs, more or  less d ivided into tubercles by a mostly fine concentric 

striation .  The ribs have probably been spinous as in P. spinosa or P. hettangiensis. 

They are much more crowded than in P. spinosa and in this respect more similar 

to  P. hettangiensis TERQUEM. 

H o r i z o n  a n d  l o c a l i t y . The Avicula Bank at Kulla Gunnarstorp . 

Plicatula sp .  2 

PI. XXI, Fig. 10 

M a t e r i a l .  A strong ly worn binge of a !arge left val ve. 

D e s c r i p t i o n .  Deep ligament-pit, surrounded by a p air o f  thick elevated 

borders and extending as far as the dorsal mm·gin. Outside of  these borders are 
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two deep sockets for the cardinals of the opposite valve, and finally two, not  very 

prominent, cardinals .  

R e m a r k s .  Owing to  i t s  bad state of  preservation and i t s  incompleteness this 

sp ecimen cannot be  identified. It  is  of  interest on account of  i ts  great s ize, which 

surpas:ses  everytbing met with of this genus in  the Katslösa beds and might be 

campared with that o f  Plicatula suecica LuNDGREN ( 1881)  of the Brandsberga fauna. 

H o r i z o n a n d l o c a l i t y .  Katsfösa  lo c .  875. 

Genus Ter q u erni a TATE 

The genus Terquemia is similar to Ostrea , but differs in being attached by the 

right valve, which is  convex, while the free left valve i s  more flattened ; the 

ligament-p it is triangular as in Spondylus. Accordingly this genus has to  be  classed 

with the Spondylidae, not  with the Ostraeidae. 

G e n o t y p e: Ostrea arietis QuENSTEDT. 

Terquemia arietis (QuENST.) 

185R Ostrea arietis Qt:EKSTEDT, Jura, P. 85, Pl . 10, Fig. 10. 
1888. Ostrea? domicilii MoBERG, Uas i Sö. Skåne, P.  30, PI. 1, Figs. 17, 18. 
19'2·9. Terquemia arietis ScHÄFLE, Lias u. D oggeraustern,  P. 81, PI. 6, Figs. 1 1-12. 

D i a g n o s i s. Terquemia with weil developed radial ribs in the ephebic and 

gerontic s tages ,  much more numerous and regular than in Ostrea semiplicata, which 

has often been confused with Ostrea arietis (cf. BRAUNs 1871 ,  p .  406) . 

.Ma t e r i a l .  Half a do z en, mostly small specimens from Kats lösa. 

D e s c r i p t i o n .  In well preserved sheils the fine radiating ribs are visible. In 

some specimens there i s  an indication o f  folds just at  the ventral margin. The 

attachment surface  is  sometimes visible in casts of  the right valve ; muscle scars 

well visible both on the inside of the valves and in the casts. 

R e m a r k s. To this species Ostrea? domicilii MoBERG (1888) certainly belongs. 

MoBERG figured one upper free valve and a east of  the lower attached valve. The 

latter i s  deeply concave with strong irregul,ar concentric falding and a longitudinal 

flat impression of  the attachment surface at the umbo .  As is seen f.rom the muscular 

impression situated near the p osterior margin, it i s  a right valve, thus indicating 

a spondylid species .  The left or  upper valve i s  the free one. It is equally arched,  

with opisthogyre umbo ,  concentric folds ,  and numerous radiating, samewhat 

irregular ribs .  This i s  l ikely to  be  a neanic stage of Terquemia arietis, in which the 

strong radiating falding has not yet begun. 

S i z e: 

Kurremölla,  Mo 6573, L.V. . . 

Kurremölla ,  LO 802 t , R. V . . . 

Katslösa 768, S .G .U. Museum, 

L. V. o • • • • • • •  o o .  o o o o • •  

Height 

22 

20 

5 .5  

Length 

22 mm . (MOBEHG 1888 , P l .  l, Fig. 1 7) 

20 , ( " " " " 18) 

5 .5 " 
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O c c u r r e n c e .  Terquernia arietis is a wide-s p read species .  According to  ScHÄFLE 

it is recorded from nearly all Liassic regions in Europe, and ranges through all 

the Lias, probably up into the sowerbyi zone of  the Middle Jurass ic .  The Swedish 

specimens have been collected in Beds 8 ,  18 ,  30, 36, and 45 at Katslösa, and in 

the Cardiurn Bank at Kurremölla, S .E .  Scania. 

Family ANOMIIDAE 

Genus A n o rn i a L. 

Anornia pellucida TERQUEM(?) 

PI. VI, Figs. 7-9 

1855. Anamia pellucida TERQUEM, Mem. So c .  geol .  Franco (2 ) 5, P. 330, PI.  25 , Fig.  5. 
1S6ö. Anornia pellucida TERQUEM & PIETTE , lbid. (2) 8, P. 113. 
187'8. Discina sp.? Lur\'DGREN, studier,  P. m, Fig. 42.  

Ma t e r i a l .  On e right valv e and four entire specimens, all adhering to a shell 

of  Cardinia (LO 328) . One r ight valve attached to a fragment of  Gervillia hagenowi, 

together with two left valves in a free pos it ion (R.M.  Mo 6752) . 

D e s c r i p t i o n. Shell small, c ir ,cular in outlin e - w hen not d eformed by adjacent 

spec imens .  Right valve flat and thin, in  close contact with the substratum, and 

with a large byssial s inus or foramen. Left valve arched. Both valves have adopted 

the sculpture of  the shell  they adhere to (in this case Cardinia) ,  thus being covered 

with a dense striation which runs s traight across  the Anamia shells indep endently of 

their pos it ion.  

The specimens Figs .  7 and 8 in Pl. VI (Mo 6752) are greater in  Iength than 

height . The allomorphous sculpture is miss ing in Fig. 7 - probably due to  attach­

ment to  a smooth shell -- but the original concentric striation of growth-lines i s  

preserved. In Fig. 8 the  allomorphous structure is much finer than in the  specimens 

sessi le on Cardinia. Among the latter are three specimens close together, deformed 

at their mutual contacts (PI. VI,  Fig. 9) . 

S i z e: 

Length 

Height 

. . . . . . . . 

• • • • •  o • •  

RikEmus.eum Mo 67512 
(T wo specimens) 

2.3 2 .3 

2 .0 2 .0 

LO 323 PaL lnst . Lund 
(Three specimens) 

2.5 2.5 3.3 mm . 

3 .0 3 .2 3 .5  " 

R e m a r k s .  This species is probably not distinguishable from Anornia pellucida 

TF:RQUEM from the Upp er Hettaugian and the S inemurian of Belgium, Luxemburg and 

adj o ining parts of France .  The only difference seems to be in the size ,  which 

according to TF:HQUEM is 12  X 12. On e of the specimens figured by TERQUEM (5 b) is 

a left valve, 17 .5  mm. high and 14 mm. in length. 

H o r i z o n  a n d  l o c a l it y. All specimens have been found in the Ostrea Bank 

at  Kulla Gunnarstorp . 
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Family OSTREIDAE 

Genus .L i o s t r e a  DouvrLLE 

Liastrea hisingeri (NrLSSON) 

PI. IV, Fig. 17 

Ostrea Hisingeri NILSSOK, Djur-p etrifikater, P. 354, PI. 4,, Fig. 2. 
LUNDGREN, studier, P. 36, Figs. 28 , 29, 40 (wi,th synonyms). 

Liastrea irregularis SCHÄFLE, Lias- u. Doggeraus- t ern, P. 16, PI. 1, Figs. 
synonyms). 

2:25 

1-14 (with 

O r i g i n a l d i a g n o s i s .  "Testa ovato-oblonga, anti c e lati01·e ,  in terdum incurva ; 

valva utraque pl icis rugosa, inferiore convexa, superiore plana; rostro adfixo ." 

R e m a r k s .  The genus Ostrea embraces Tertiary and Recent species .  For the 

smooth ostreids of  the Jurass ic  and Cretaceous H. DouvrLLE ( 19 10) has proposed the 

generic name Liostrea, genotyp e O. sublamellosa DuNKER 1846. As shown by HEBERT 

(1 869) the latter species is a synonym of  O. hisingeri. In 1878 LuNDGREN also  

claimed that O.  liassica STRICKLAND 1871  was  synonymous of  O. hisingeri. 

The wide range of variation of this Lower Liass ic  species has induced ScHÄFLE 

( 1929) to throw a great many Liastrea "species" of this age into one single sp ecies , 

for which he uses the oldest name known to him, viz. Ostrea irregularis MONSTER 

1834. One of  his synonyms is " 1878 Ostrea Hisingeri NrLss. bei LuNDGHEN". If, there­

fore, one specific name may be used to  c0ver all these variations, it should certainly 

be Ostrea hisingeri NrLss . 1 832.  

D i s t r i b u t i o n .  According to  ScHÄFLE this species occurs in beds from the 

Rhaetic to the Lias a3, but the main distribution is in the planarbis (a1) and 

angulatus (a2) zones in all Liass ic  regions of  Europe .  In Scania it i s  a characteristic 

and common shell of the Helsingborg Stage.  It has never been found in the Döshult 

and only one fragmentary and dubious specimen has been collected in the Rhaetic 

(P. 140) . 

Genus L i o g r y p h a e a  P. FrscHER 1886 

Type sp ecies Ostrea arcuata LAMARCK 

For Liass ic  ostreids,  in which the 1eft valve is regularly arehed and incurved, 

P .  FrsCHER introduced the generic name Liogryphaea. The different species have 

been treated by ScHÄFLE ( 1929) , DECHASEAUX (1934) , and JoLY ( 1936) , to which is 

referred for the l ists of synonyms. 

The species referred to below have been determined in accordance witl: the 

descriptions given by ScHÄ "'LE and DECHASEAUX. The most important features in 

distinguishing the different svecies are the degree of  curvature in adult sp eeimens, 

and the general outline, i. e. the relation of height to length. The earlier forms, 

such as the typical  L. arcuata, have an anal sinus that disappears in the later ones .  

The left valve tends to widen backwards ,  the extension being separated from the 

15 
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main part of the shel l  by a longitudinal furrow. This feature, sometimes visible 

in young stages also ,  appears already in L. arcuata var. lata, and is characteristic 

o f  advanced species such as L.  regularis, L. arcuata var. cymbium, etc .  In youth 

stages ,  where neither the curvature nor the longitudinal furrow have been developed, 

it is difficult ,  if not imposs ible ,  to determine the species .  

The main occurrence of Liogryphaea is in the Ammonite Bank of N.W. Scania, 

espec ially at  Oregården, where L. arcuata forms a shell bed (" Gryphite Bank")  at 

63 m. in  the drilling No.  27 1 .  Beside the darninating form there are also typ ical 

specimens belonging to  mutation lata ZIETEN (Pl. 8 ,  Fig.s . 1 1-13) . 

In the Katslösa beds the Liogryphaeas are rare, and practically only young 

specimens have been met with. In the lower beds (Loc .  700) they belong to L. 

arcuata, but higher up (Locs .  840�1000) typical specimens of L. regularis have 

been identified, though most sp ecimens are undeterminable .  To L. regularis belong, 

also ,  those  described by MoBERG a s  Gryphaea arcuata from the jamesoni zone of  

S .E.  S cania. 

Liogryphaea arcuata (LAMARCK) 

PI. I ;  PI. VII, F igs. 1-6 ;  PI. VIII, Figs. 1-10 

1 881 .  Ostrea (Gryphaea) arcuata LuNDGREN, Molluskfaunan, P. 2'4 , PI. 1, Figs. 13�14. 
Non 1888. Ostrea (Gryphaea) arcuata MoBERG, Lias i Sö. Skåne, P. 29, PI. 1, Figs.  14-16 . 
1929. Gryphaea arcuata SCHÄFLE, Lias- und D oggeraustern, P. 26, PI. 2, Figs. 7-17 ;  PI. 3, 

Figs.  1-4, 9·. 
1934. Liogry]Jhaea arcuata DECHASEAux, Bull. Soc .  geol .  France (5·) 4, P. 20'2', PI. 100, Fig. 1 .  
19�6. Liogryphaea arcuata JoLY, Lias inferieur, P .  8�. 

M a t e r i a l . Both valves of different growth stages. A great many specimens 

from Oregården, Dö·shult ,  Dompäng, Kristinelund, and Katslösa. 

D e s c r i p t i o n . Left valve incurved in adult s tages ; attachment surface is more 

or  less developed and usually disappears in the adult; anal sinus present, or  marked 

by the growth lines ; no dorso-ventral furrow in the p osterior p art of  the she!!. 

Right valve more or less  circular in outline. 

G r o w t h - s t a g e s . The abundant collection from Oregården has made i t  p ossible 

to s tudy and campare different growth stages .  

The l e f t  v a l v e  of early youth stages i s  convex but without curvature,  and 

the attachment area i s  large and faces outwards.  In lm·ger specimens the convexity 

bec.omes more p ronounced, as well as the curvature of  the umbo ("opisthogyre 

Wirbeleinkrtimmung") , the area first facing outwards and upwards and finally 

posteriorly s imultaneously becoming smaller .  The size of  the area varies indepen­

dently of  the stages of  growth. In specimens with exceptionally small attachment 

area (and these app ear in almost all stages of growth) the area is  worn, at least 

at the margins . In o ther speoimens, when there is not actually an object attached, 

there are often plain impressions of it on the area. These obj ects consist mostly of  

shells o f  o ther  lamellibranchs,  very of ten the  lef t  valve of  Avicula sinemuriensis. 

As such minute shells cannot retain the large Liogryphdeas sessile ,  these oysters 
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must have been free on the bottom, except during their earliest  stages of growth, 

being biologically similar in  this respect to  some s imple corals .  

Size of lef t  valves (millimetres): 

Largc area Large area Medium area Small area 

N o curvaturc Slight curvature Medium curvature Strongly curved umbo 

Height 1 1 .2  13 14 .2 18 .0  20 .0 20.9 24.2 25.9 4 .1 17 .8  34 mm. 

Length 12 .0 1 2 .4 1 1 .4 13.0 17 .8  16 .0  21 . 7  21 .5  4 . 1  14.4 28.3 " 

As shown by these measurements medium-sized specimens and even early growth­

stages may be  strongly curved at umbo .  If so, the attachment area is  very small, 

the specimens thus having lost  their attachment at an early growth stage. The 

table also  shows that the height of the left valve is  oonsiderably greater than the 

length, except  in the earliest stages,  where the case i s  vice versa, or the height 

and length are equal. 

Size of  the r i g h t or  flatten ed val ve ( millimetres): 

N eanic stages Ephebic stages 

Height 3 .2  4 .6  5 .0  5 .3 7 .5  8 .7  9 .8  1 1 . 0  1 1 .5  12 .5  14.8 19 . 1  19 .5  20 .5  

Length 2 .5  4 . 1  4 .3 5 .0  7 . 1  7 .2 8 .5  9 .0 1 1 . 0  10 .3 13 .7  17 .0  18 .0  19 .0  

The earliest stage of the right vaive is  represented by a more or less smooth 

convexity seen a t  the ap ex in the aduit and not exceeding 3 mm. in diameter. 

In later stages the s hell becomes concave, with strong concentric callos ities (P l .  7 , 

Fig. 5) . 

The prodissoconch has not  yet been found in this collection of weil -preserved 

specimens. 
O c c u r r e n c e .  Liogryphaea arcuata LAMAReK is  a leading fossil in  a part of  the 

Lower Lias of W. Europe .  I t  appears in the angulatus z·one,  is abundant in the 

Lower Sinemurian (Gryphiten-Kalk) , and ranges up into the Upper Sinemurian. 

The main distribution is  in the Lower S inemurian. In Sweden it  i s  found at Ore­

gården, D ompäng, D öshult, and Katslösa aU beionging to  the Lower Sinemurian. 

The Katslösa specimens are rare neanic stages derived from Bed 8. 

Liogryphaea arcuata var. lata v .  ZrETEN 1 834 

PI. VIII, Figs. 1 1-13 

19'34. Liogryphaea arcuata mutation lata Dt:cHASEAux, Bull. So c.  geol .  France.  (5) 4, P. 2 10, 
PI. E, Fig. 1 .  

19;36. Liogryphaea arcuata mutation lata JoLY, Lias inferieur, P. 9 1 .  

D e s c r i p t i o n .  A few of the rnature sp ecimens show the characteristically wide 

and deep left valve of  mut. lata (Sinemurian age) , with an indication of  the 

longitudinal furrow. , 
O c c u r r e n c e . Oregården, bore-hole No . 271,  at 63 m. ,  tagether with L. arcuata. 
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Lio,qryphaea regularis DEsHAYEs 

18€18. Ostrea (Gryphaea) arcuata MoBERG, Lias i Sö. Skåne, P.  29, PI. 1,  Figs. 14-16.  
1'9•29. Gryphaea cymbium ScHÄFLE, Lias- und Dogg·eraustern, P. 41 ,  PI. 3,  Figs .  11 ,  12, 14 ; 

PI. 4, Figs.  1-5. 
19,34 . Liogryphaea regularis DECHASEAux, Bull. So c .  geol. France. (5) 4, P . 206, PI. D .  
19•36. Liogryphaea reg1tlaris JoLY, L i a s  inferieur, P.  92. 

M a t e r i a  l. On e rnature specimen, wave-transported and round ed bu t still weil 

recognizable .  More than 40 specimens of  young stages. 

D e s c r i p t i o n .  The l arge specimen, is nearly boat-shaped ,  and mu ch less cUI·ved 

than L.  arcuata. lt coincides well with the figures of  L. regularis presented by the 

above authors .  The left valve in young specimens shows the p osterior extension of 

the shell and the longitudinal furrow. Though this feature is characteristic of 

several species or varieties , even of  the contemporaneous form L.  arcuata var. 

cymbula, it seems most appropriate to group these  immature specimens, at least 

temp orarily, with L. regularis, since no other species of this genus has been 

identified in these beds in Sweden. 

G e o l o g i c a l a g e .  Upper Sinemurian and Lo we r Pliensbachian. 

O c c u r r e n c e .  The rnature specimen was der i ved from Bed 36, the youth stages 

from Beds 30, 32, 36, 40, and 45 at  Katslösa. 

Family MYTILIDAE 

Genus M o d i o l a LAMARCK 

As the close affinity between Mytilus and Modiola often makes it difficult to  

discriminate between these genera in the  Lower Lias, the  l iterature shows great 

confusion as to the use of  these names , as is seen from the l ist of  synonyms below. 

RoLLIER, for instance, lays stress upon the terminal or subterminal position of the 

umbo and has given only subgeneric rank to Modiola. However, there are o ther 

characters which aid in  distinguishing these genera. Thus ,  the anterior end of 

Modiola i s  not po inted as in Mytilus, but inflated in the oral region,  making the 

anterior end broad and rounded. Furthermore, Modiola has no teeth or  crenulations 

of the hinge-line, and the anterior adductor impression is considerably larger than 

in Mytilus. 

Modiola hillana Sow. 

PI. IV, Figs. 9'-11 ;  PI. VI, Fig. 6 

1818. Modiola Hillana SowERBY, Min. Conch .  H, Pp.  21 and 194, PI .  212, Fig. 2.  
1832. Modiola Hoffmanni SVEI\" NILssoN, Djur-p etrifikater funna i Skånes Stenkolsbildning, 

P.  355, PI. 4 ,  Fig. 4. 
184•6. Modiola glabrata DuNKER, Palaeontogr. 1 ,  P.  39, PL 6, Figs. 17-18. 
1853. Mytilus killanaides CHAPUIS & DEWALQUE, Descripti o n  des Fossiles, P. 180., PI. 25,  Fig. 3. 
1855 . Mytilus liasinus TERQUEM, Mem. Soc .  Geol .  France (2 ) 5, P. 312, PJ.. 21 ,  Fig. 9.  
1855. Mytilus rusticus TERQUEM, ibid. ,  P. 312,  PI. 21 ,  Fig. 10 .  
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1858. Modiola psilcnoti QuENSTEDT, Der Jura, P. 48, PI. 4 ,  Fig. 13. 

1869. Mytilus Hoffmanni Hf:nERT, Ann. sci .  geol. T. 1 .  P. 129•, PI. 2, Figs. 11-12. 

1869. Mytilus minutus HI�RERT, ibid.,  P. 130, PI. 2, Figs. 13-14. 
1869. Mytilus psilonoti? Hf:bert, ibid. ,  P. 131, PI. 2, Figs.  15-16 .  
1869. Mytilus ervensis HEBERT, ibid., P .  13.2,  P l.  2,  F ig .  1 7 . 

1871.  Modiola Hillana BRAUNs, Der untere Jura, P. 346. 
1878. Mytilus Hoffmanni LUKDGREN, studier, P. 44 , F igs. 21-23 . 
1878. Myti!us mimttus LmmGREN, ibid.,  P. 44,  Figs. 9'---10. 

187-8. Mytilus genieulatus LuKDGREK, ibid., P. 4•6·, Fi1g.  30. 
1818. Mytilus guttaeformis LUKDGREN, ibid., P. 46, Fig. 32. 
1878. Mytilus acuminatus LuKDGREN, ibid. ,  P. 46, F ig. 33. 
18'81 .  Modiola Hoffmanni LuKDGREN, Molluskfaun·an, P. 37.  

1881 .  Modiola minula LUKDGREN, ibid. ,  P.  37 . 
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1881 .  Modiola geniculata, M. guttaeformis, and M. acuminatus LuNDG REN, ibid. ,  Pp . 3•6-37. 
1S!Q l .  Modiola Hoffmanni B omr, Zeitschr. d.  d.  geol .  Ges .  Bd. 53, P. 232, PL 9, Figs. 14-15. 

1907. Modiola minuta MoBERG, G.F .F .  Bd.  2:9, P. 281 , PI. 7, Fig. 1 .  

1 8,07. Modiola s p p .  1-11 MOBERG , ibid. , P. 281, PJ.. 7,  Figs. 2-3. 
19-14 .  Mytilus (Modiola) Hillanus RoLLIER , Fossiles nouveaux ou p eu connus, P. 33·3. 

1 9\36. Mytilus hillanus JoLY, Lias inferieur, P. 112 .  

1 9'48. Mytilus hoffmanni TROEDSSON, G.F.F.  Bd. 70,  Pp . 53·5 and 549, Text-Figs. 1-3. 

G e n e r a l  r e m a r k s . At a Natural History Congress in Berlin in the year 1828, 

the Swedish zoologist SvEN NrLssoN demonstrated some fossil  lamellibranchs, then 

identified as belonging to  the Lias , a formation up to that time unknown in Sweden. 

They were from what we now call the Ostrea and Avicula Banks at the shore north 

o f  Hels ingborg. Later on ( 1832) he described and figured the fossils, viz. Avicula 

inaequival11is, Ostrea hisingeri, Modiola hoffmanni, Donax arenacea, and a "Venu­

lith" ,  all of  which are treated in this p aper .  The descrip tion of  Modiola hotfmanni 

was accompagnied by a very bad f igure. The .same species was redesCI·ibed and 

refigm·ed by Hr�BERT ( 1 869) and LUNDGREN ( 1878, 1881) , who claimed it to be  syno­

nymous with Modiola glabrata DuNKER. On the other hand, Modiola glabrata has 

been classed with Modiola Hillana Sow. by 0PPEL ( 1856-1858) , BRAUNs ( 1871) ,  

RoLLlER ( 1914) , and JoLY ( 1936) . Indeed, the great variation o f  M .  hillana Sow. 

seems to  include most of  the Modiola "sp ecies" described from the Hettaugian of 

Vv. Europe .  The typ ical broad and short form is represented by M. hillana (England) , 

M. glabrata (Germany) , and M. hoffmanni (Sweden, Portugal) ; a narrow form by 

M. liasina (France) and M. psilonoti (Germany) , and small specimens by M. liasina 

and M. rustica (France) . 

T h e  S w e d i s h  r e p r e s e n t a t i v e s  o f  Modiola hillana Sow. 

All these variations are met with in Sweden, too ,  where the narrow form has 

usually been narned M. minuta, while the " typical" form has been listed as 

M. hotfmanni . 

Modiola hoffmanni was described by SvEN NrLSSON as follows : "testa oblonga, 

curva, antice coarctata, postice compressa, extremitate subtruncata, medio p an1m 

latiori ,  margine inferiori angulato-ro tundato" .  In most specimens the lime has been 

dissolved, the shells thus be ing preserved as steinkern s with impress ions of the 

exterior sculpture of  growth-I ines .  
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S p e  c i f i  c c h a r  a e t  e r s .  Umbo high, continued backwards hy a ridge, which 

disapp ears slowly towards the postero-ventral corner and dips rapidly towards 

the ventral margin. Dorsal margin almost  straight ; at about the middle of the 

conch i't meets the posterior margin at an obtuse angle or in a gentie curve. 

Posterior end well rounded, ventral margin slightly concave. 

S i z e : 

LO 1 989 Modiola sp .  II MoBERG 

On the same p iece of rock . . . . . . . . . . . . . . .  . 

LO 285 M. minutus LuNDGRJ<:N ( 1 878, Fig. 9) . .  
LO 1988 Modiola sp .  I MoBERG . . . . . . . . . . . .  . 

Höganäs, from an old mine shaft . . . . . . . . .  . 

LO 290 111. genieulatus LuNDGREN . . . . . . . . .  . 

LO 1990 M. minuta MoBEHG . . . . . . . . . . . . . . .  . 

LO 286 M. mimdus LuNDGREN ( 1878, Fig. 10) 

Leng : h  

5 .5  

6 .7  

15 .0 

19 .3 

23 .0 

26 .5 

28.5 

30.2 

LO 292 M. acuminatus LuNDGREN . . . . . . . ca. 32 

LO 287 M. hoffmanni LuNDGI{EN ( 1878, Fig. 21 )  

R.l\L Mo 6756 Ostrea Bank, Kull a Gunnarstorp 

35.G 

4G.5 

Heig·ht 

3.2  

3 .6 

7 .0 

9 .0  

10 .5 

14 .7 

12 .5 

13 .4 

14.2 

16 .5 

2 1 . 7  

mm. 
" 

" 

" 

" 

" 

" 

" 

" 

" 

Relat ion L : H  

1 .7  

1 . 8  

2 . 1  

2 . 1  

2 . 2  

1 . 8  

2 .2  

2 .2  

2 .2  

2 . 1  

2 . 1  

The relation of  length to  width i s  rather constant, except in the  smallest spe� i­

mens , which has not yet  rece ived their definite shape ,  and in the specimen 

desCI·ibed as M. genieulatus LuNDGREN. The latter is secondarily deformed, as 

referred to below. 

R e m a r k s .  The mor e or  less  angular or regnlady curved dorsal side has g iven 

rise to a striking variation of  form. Thus, there is the typ ical M. hoffmanni, badly 

figured by NILssoN. It i s  rather wide at the middle, the dorsal outline being either 

strongly curved or  obtuse ly angular. Another form, wrongly referred to  Mytilus 

minutus by Hf:BERT and LuNDGREN, is less outstanding at the dorsal s ide .  There are 

also other variat ions ,  some of  which might be due to the s tate of preservation, 

especially to  deformation by compact.ion, which has hit the specimens in different 

p ositions,  thus bringing about secondary features which have been roistaken for 

primary orres and wrongly used for distinguishing species .  HBBE){T described 5 

species from the Mytilus Bank of the Helsingborg region, out of which LuNDGHEN 

recognized only two ,  viz .  M. hoffmanni and M. minutus, though in his opinion 

M. minutus, being a Rhaetic species ,  did not occur in  the Liassic  Mytilus Bank, 

hut only in the Pullastra Bank, that he believed to be  Rhaetic. In return LuNDGHEN 

described three additional species from the Mytilus Bank. A careful inve.stigation 

of a great many specimens has shown that all these species are in reality syno­

nymons with Modiola hoffmanni (= M. hillana) . 

Thus M. psilonoti HBBERT is intermediate between M. hoffmanni and "Mytilus 

minutus" HI�BERT. 

M. ervensis HEBERT is a fragmentary specimen, probably not disting·uishable 

from M. hoffmanni . 
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The M .  lundgrenii HERERT was founded upon a s ingle specimen from the "gres 

d'Hels ingborg" . Judging by the figure i t  represents a rather aberrant form. It has 

never been found again. 

M. genieulatus LuNDGREN is  a flattened specimen, extremely wide, due to 

secondary p rocesses .  M. guttaeformis i s  a young specimen. Both belong to 

M. hoffmanni. 

M. acuminatus LuNDGREN seems to be a typ ical M. hoftmanni.  The typ e spec,imen 

(LO 292 T) i s d amaged at the umbo,  and the posterior end  is broken, but a 

reconstruction will give an outline similar to that o f  M. hotfmanni or "M. minutus" 

LuNDGREN, which is rather different from LuNDGREN's figure of M. acuminatus. The 

umbonal part in this figure is  exactly the �same as that in Hf:HERT's Fig. 1 1  of 

M. hotfmanni. 

In his descript ion of a new fauna at Kärnan in Hels ingborg, MoBERG, following 

the ident�i f ications made by LuNDGREN, referred sp ecimens of Modiola hotfmann i  

to  M. minuta. 

Modiola sp. I MoBEHG 1907 is  an obliquely embedded left valve o f  M. hotfmann i  

(LO 1988) . 

Modiola sp .  II MoBERG is represented by two left valves ,  5 and 7 mm. in length 

respectively (LO 1989) . They are early growth stages of M. hoffmannL  

Finally small spec imens o f  the  typ e, described as M. rusticus TERQUEM & PIETTE , 

have been found in the Avicula Bank at Kul la  Gunnarstorp and Dompäng. They 

have been referred, but doubtful ly, to M. hillana Sow. 

O c c u r r e n c e .  Modiola hillana is a wide-spread and common species in the 

Hettaugian and Lmver Sinemurian of W. Europe ,  and has been met with in 

Germany, France ,  Belgium, Luxembourg, England, and Portugal. The bulk of the 

Swedish specimens ("M. hoffmanni" NrLssoN) are from the Mytilus Bank at G ra­

varna and Sofiero,  but the vertical distribution ranges from the base of the Hels ing­

borg Stage up into the A vicula Bank at Dompäng and Kul la  Gun-narstorp . 

Modiola ruuthi n. sp .  
PI. VI, Figs. 4�5 

1'878-. Mytilus sp .  LUNDG REN, studier, P. 47,  Fig.  83. 
1'EI81.  Modiola? sp. Lu:monEK, Molluskfaunan, P.  36 . 

M a t e r i a l .  The holotyp e, R.M. Mo 6755, figured by LuNDGI{EN, with the externa! 

mould R.M. Mo 6756 ; dorsal margin and anterior end damaged.  One incomplete 

specimen without umbo .  

D e s c r i p t i o n .  Modiola l o  ng  and narrow, dorsal margin cm·ved, espedally in 

the anterior part ,  ventraJ margin slightly concave.  Anterior end of shell cm·ved 

downwards ,  posterior two-thirds s traight and parallel-sided. Surface smooth,  

except for a fine concentric striation. Anterior extremity with the hinge is missing.  

Anterior region rather inflated, the maximum inflat ion being at one-third the shell 

length from the anterior end. Posterior half of shell decreases gradually in thick­

ness .  No ridges in connect1on with the umbo . 
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S i z e .  Length 46, width 15 mm. 

S p e  c i  f i  c n a m e .  Count Eric Ruuth (17 46-1820) , piDneer m the c o al industry 

of Sweden. 

R e m a r k s .  The most s trikin g feature of  this sp ecies is the narrow, ,slender 

shell ,  almost straight in  the middle and p osterior p arts. In this respect it  differs 

definitely from the gently curved M. scalprum, with which it was oompared by 

LuNDGREN. Mytilus subpm·allelus CHAPUJS & DEWALQUE is a true Modiola with a 

s imilar slender shell ,  but differs in i ts dorsal margi·n , which is almost straight in 

the anterior p art. 

O c c u r r e n c e .  The ho'lotype was found in a p ebble of brown iron-sandstone at  

Höganäs ("Pebble N o .  1") , t·ogether with Liastrea hisingeri .  The seeond specimen 

was found in a p iece  of the same rock, derived from the co·al mine at Höganäs . 

Modiola cf.  tenuissima TERQUEM and PIETTE 

PI. XIV, Fig. 8 

18'6'8. Mytilus tenuissimus TERQUEM et PIETTE,  Mem. 8o c .  Geol .  France (2 ) 8. P. 9·4, PI.  1 1 ,  
Figs. 21 ,  22. 

S p e  c i f i c c h a r a e t  e r s. Thin shell) short and broad, rather inflated, with a 

regular concentric striation, both ends rounded. Length 8 ,  width 5 mm. 

R e m a r k s . Only one specimen met with. This is samewhat damaged at the 

margins , making determination uncertain. 

O c c u r r e n c e .  M�. tenuissima i s  a common species in the bisulcatus zon e o f  

eastm·n France . The present specimen is from the shell breccia a t  Katslösa  700. 

Modiola scalprum Sow. 

PI. XIV, Figs. 9-10 

1819. Modiola cuneata SowERBY, Min.  Conch.  3,  P. 87, PI. 248, Fig. 2 .  
Modiola Scalprum SowERBY, ib id . ,  P. 186. 

1813 7. Mytilus scalprum GoLDFuss, Petref .  Germ. 2, P. 174, PI. 130, Fig. 9. 
Hl36. Mytilus scalprum JoLY, Lias. inferieur, P. 113 .  

M a t e r i a l . 4 y o ung specimens .  

S p e c i f i c  c h a r a c t e r s . Modiola scalprum Sow. is  a uniformly thick, gently 

cm·ved, and rather !arge species ,  the figures given by SowERBY and GoLDFuss 

measuring respectively 1 1 5  and 75 mm. in length, the former 3 1/2 and the l atter  

3 times as Iong as wide .  It differs from the contemporaneous species 111. numismalis 

(OPPEL) in its much finer concentric striation. The straight diagonal ridge running 

from the umbo to  the p osterior ventraJ earner seems to vary in both species.  

R e m a r k  s .  The Katslösa specimens co incide as t o  ridge and ornamentation with 

Modiola scalprum. The rid.ge is rather weil-marked in the anterior, more effaced 

in the posterior, in this  respect being most  similar to  the figure given by SowERBY. 

They differ, however, in s ize ,  the largest  specimen b eing hardly 18  mm. in  length, 
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they are  less curved, the ventral margin being almost  s traight. These small 

specimens are only twice as  long as they are wide, though, as shown by the 

measurements ,  the relation length/width tends to increase with the age . This is  

why the writer considers these small specimens to be  early growth-stages or  dwarf 

forms of  Madiola scalprum. 

S i z e : Mo 6552 Mo 6'5·26 Mo 6525 Mo 6569 

Length . . . . . . . . 4 .5  6 1 1 .5  17 .7 mm . 

Width 2 .0 3 .5  6 .5  7 .6  " . . . . . . . .  

H a r i z o n  a n d  l o c a l i t i e s .  Madiala scalprum is a widespread Lower and 

Middle Liassic species .  The Swedish occurrence is  at Katslösa 840 and 875 . 

Madiala sp .  

M a t e r i a l . 10  fragmentary specimens, mostly casts .  

D e s c r i p t i o n .  Rather coarse concentric s triatio.n. General view s imilar to  

Madiala hillana, hut the specimens are too  incomplete to allow o f  certain 

identification. 

L o c a l i t y. Katslösa  700. 

Genus M y t i l u s 

Mytilus cf.  lamellasus TERQUEM 

Pl. XIV, Figs. 11  a-b 

1855 . Mytilus lamellasus TERQUEM, Mem. So c .  Geol .  France. (2) 5, P. 310, PI. 21 , Fig. ii .  
1858. Mytilus psilanati Ql'ENSTEDT, Jura, P. 48, PI. 4 ,  Fig .  14 (non Madiala psilanati QuENSTEDT) . 
1868. Mytilus lamellasus TERQUEM & PIETTE, Mem. So c .  Geol .  France .  (2) 8, P. 92. 

M a t e r i a l . One natural intemal east .  S .G.U. Museum. 

D e s c r i p t i o n .  Shell equivalve, almost equilateral. Umbones narrow, terminal, 

turned inwards and forwards . From the lateral view the shell is po inted at the 

umbo,  while the po sterior two-thirds are of  uniform width with rounded posterior 

end. Again, in lateral view the anterior half is inflated and the inflation thins out 

regularly towards the margins of  the posterior half of  the shell . Anterior adductor 

scars small ,  el o se  to  the umbo .  N o trace of  shell  sculpture p reserv ed.  

S i z e .  Lengtl1 9 .3 ,  width 5 .8 ,  and thickness 4 .2 mm. 

R e m a r k s .  This  species is  very similar to  Mytilus lamellasus TERQ. ,  a rare 

species only met with in the angulatum zone of  Luxembourg, Lorraine, and Swabia .  

In fact, no specific differences can be  observed, which may, of  course,  be  due to  

the  d'eficient s tate  of  preservation of  our specimen. S ince  only one has  been met 

with, it might provis ionally be  placed in the vicinity of  M. lamellasus. 

O c c u r r e n c e. Katslösa 840. 
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Family MODIOLOPSIDAE 

Genus M y a c o n e k a  Sow. 

Myaconeka decorata MONsTElt 

1837. Mytilus decaratus G oLDFU�s, Petref. Germ. 2, P. 174,  PI. 13'0, Fig·. 1 0 .  
1868. Myoconclw scabra TERQUEM & PJETTE, Mem. Soc .  geol.  France .  (2 ) 8, P. 8 4 ,  PI. 9 ,  Figs .  

4-6. 
1871.  Myoconcha decomta BRAUKS, Der untere Jura, P. 334 , PI. 2, Figs. 8-1 0.  
19·3'5. Jl<fyoconcha scabra .JOLY, Lias i·nferieur, P. 1 14 . 

M a t e r i a l . 5 fragmentary sp ecimens.  

S p e  c i f i c c h a r a c t e r s .  This species i s  recognizable by its characteristic orna­

mentat ion of  thin radiating r ibs ,  and wide interj acent fields erossed by a dense 

c oncentric s triation, angularly broken at the ribs . 

S i z e. The sheils seem hardly t o  have exceeded 10 mm. in lengt!L 

R e m a  r k s .  MALLIK G and GRöNWALL have described two species  from the 

Myaconefta Bank o f  the i s land of  Bornholm, viz.  M. stampensis and M. jespersen i .  

The latter s eems to be weil  defined,  but M. stampensis closely resembles M. clecomta. 

Accordi.ng to  the above authors the l atter i s  more flattened and narrower. Pro­

fes sor  Alfred Rosenkrantz, Gopenhagen, has ki·ndly placed at my disposal  for 

comparison, casts  o f  the typ e specimens, and some additional specimens from the 

type lo cal ity preserved in the MineralogicaJ Museum .  The Bornholm specimens are 

d·evoid ·Of the test,  but the s culp ture is visible in casts ,  though much fainter than in 

M. rlecm·ata fignred by BRAUNs . However, this difference i s  not necessarily of 

specific value.  The same mig·ht be said o f  the narrowness o f  the sheils which differi' 

cons iderably within M. stampensis. If the flattening of  the .spec imen in BHAUNS' 

Fig. 9 i s  not duc to  compress ion it is certainly a good specific character,  but his 

Figs . 8 and 10  show the same archin.g as do the Bornholm specimens of  M. stam ­

pen-Sis. This makes it doubtful whether it is po ssible t o  keep M. stampensis separate 

from M. rlecorata. In the absence of material for  c omparison  the author mus t  leave 

this quest ion open .  

As regards the Katslösa specimens these are very smal l ,  attairring only about 

one-fourth the lengtl1 o f  M. stampensis or  M. decorata. One specimen has the test  

preserved and shows exactly the s ame sculpture as the typ e figured by BRAUNs. 

The remaining spec imens are fragmentary. 

G e o l o g i c a l a g e. S inemurian and Pliensbachian. 

O c c u r r e n c e .  Kats lösa  Beds 30, 40, 41, and 42. 

L a m e l l i b r a n c h  i n c e r t a e  s e d i s  

Genus T a e n i o d o n  DuKKim 

Taeniodon? nathorsti LuNDGHEN sp .  

P I .  VII, Figs. 1 1-5 

1 878. Cyclas Nathorsti Lur\DGREK, studier,  P. 49, Fig. 31 .  
1881 .  Cyclas? Nathorsti Lt;KDGREN, Molluskfaunan,  P. 43. 
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O r i g i n a l  d i a g n o s i s : "Testa rotundato-ovata, p ost ice paullum latior, stri is 

concentricis t enuiss imis ornata." 

M a t e r i a l .  The holotype LO 303 T. Ab out 30 specimens, all natural interna] 

casts ,  and several moulds o f  the exterior. 

M o d e  o f  p r e s e r v a t i o n. The casts have impressions of the exterior sculpture, 

which has complicated the umbonal and hinge regions and made i t  difficult to get 

any clear idea of their structure. 

D e s c r i p t i o n .  A thin-shelled lamellibranch, hardly exceeding 10 mm. in length, 

ovate ; umbo lo w, just in front of  the middle. Surface has fine growth-lines .  N o 

lateral teeth. 

S i z  e :  

Length 

Heig·ht 

(1 ) 

1 1 .5 

8 .0  

(2) 

1 1 .5  

7 .5  

(3) 

1 1 .0 

7 .0 

(4) 

10 .0 

7 .0 

(5 ) 

10 .0  

6 .5 

(6) 

10.0 

6 .0  

mm. 

" 

R e m a r k s .  The genus Taeniodon DuNKEH embraces only one species ,  the genotyp e 

T. ellipticus DuNKER, from the Lower Lias of Halberstadt. DuNKER, BRAUNs (1871) , 

and FrscHr:R have class ified it samewhat doubtfully with the Myidae, but according· 

to PmLIPPI (who has obtained additional material o f  the binge) , it holds a rather 

isolated position among the lamellibranchs . La teral teeth are entirely missing. The 

ligament is interior ; in the left va.lve it is attached to a p late (lamellen- oder 

leistenartiger Zahn, DuNKEn) , which is  excavated dorsally. The opposite  excavation 

of  the right valve is shallow and divided longitudinally by a thin ridge (dent 

cardinale ;  FrscHER) . According to PmLrPPI true teeth are missing, and there is no 

pallial s inus .  

In some of  the p resent casts the umbonal region of the right side shows in­

dications o f  a longitudinal furrow, which might earrespond to  the "cardinal tooth" 

of  the right valve .  Furthermore,  the general view and the p roportions of the conch 

are exactly the same as in Taeniodon ellipticus. Thus i t  i s  c ertainly difficult to  

dist inguish between T. ellipticus and "Cyclas" nathorsti as to the .sp ecific characters .  

But s ince the gene1·ic pos it ion of  the Swedish form cannot be established with 

certainty I prefer to keep i t  separate  - at all events provisionally - until more 

material is available .  For the moment i t  is evident that this species cannot  belong 

to Cyclas. LuNDGHEN, too ,  was uncertain as to the . identification of the genus , and 

in his seeond p aper  (1881)  he placed a mark of  interrogation after the generic 

name. Its reference to Taeniodon a.lso  of course remains uncertain. 

H o r i z o n a n d l o c a l i t y .  "Cyclas" nathorsti was described from a specimen 

(holotyp e LO 303 T) in clay iron stone at  Sofiero ,  just above the grind sandstorre 

with Cardinia follini. Later on additional specimens were found at the same harizon 

at Pålsj ö ,  ·same hundred meters distant from Sofiero,  and, on this account, Lt:Nn­

GREN established the zone of  Cyclas nathorsti. The present author has found this 

fossil in sandstorre p ebbles in the small creek at Slusås, where i t is rather plentiful 

and occurs tagether with badly preserved Cardinias. 
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Class Gasteropoda 

Actaeonina nathorsti MoBERG 

1888. Actaeonina Nathorsti MoBERG, Lias i Sö. Skåne,  P. 66, PI. 2, Fig. 47. 
1909·. MALLING & GRONWALL, Bomholms Lias,  P. 288. 

A few fragmentary specimens have been met with at Katslösa Bed 30. 

Actaeonina cf .  str.iata (PrETTE) 

Cf. 1856. Tubifer striatus PIETTE, Bull. Soc. geol. F r. (2) 13, P. 2>03, PI. 10, Fig. 22. 
Cf. 18>68. Orthostama striatum TERQUEM & PrETTE, Lias inferieur, P. 41, Pl. 4 ,  Figs. 12-14. 
188S. Actaeonina striata MOBERG, Lias· i Sö. Skåne, P.  67, Text-Fig. and PI. 2·, Fig. 49·. 

M a t e r i a l .  Only one specimen, an intemal east .  S .G.U. Museum. 

D e s c r i p t i o n .  The state of  preservation makes i t difficult of  identification.  

Our .specimen co incides wel l  with those  figured by MoBERG, as  far as  the exteri o r  

and the  proportions are  concerned. But  the sculpture is not preserved. The 

identif i.cation with PIETTE' s  species  by aid of the original figures seems, however, 

t o  be  doub tful and needs corroboration. The typical form is Hettaugian in age.  

S i z e .  Height of  con ch. 5 .5, width 2 .9 ,  last w hor l 3 .9  mm. 

H o r i z o n  a n d  l o c a l i t y .  Katslösa Bed 30. 

Actaeonina ? sp. 

A small specimen, s1milar to A. n athorsti MoBERG 1888, though damaged, and 

apparently devoid o f  the sp iral rib of  the upper edge of  the whorls .  

Katslösa Bed 42.  

Chrysostoma cf .  solarium (PIETTE) 

Cf. 185·6. Turbo solarium PIETTE, Bull. Soc .  geol. Fr. (2) 13,  P.  20>5, Pl. 10 , Fig. 16. 
1 88<8. Turbo solarium MOBERG, Lias i Sö. Skåne, P. 62, Pl.  2, Figs. 37-41. 
19>09. Turbo solarium MALLING & GRöNWALL, Bomholms Lias,  P. 286. 
Cf. Hl09. Chr ysostoma solarium B RöSAMLEN, Palaeontogr. 5'6, P. 224, Pl. 18, Fig. 32. 

R e m a r k s. Th e specimens referred by :MoBERG and af ter h im by MALLIN G & 

GRöNWALL, to Turbo solarium PrETTE differ essentially from the type, figured by 

PmTTE. In the latter the last whorl darninates the shell, embracing about .4,15ths of 

the entire heigh t ;  in  our specimens i t amounts to  only about 2. 3rds the height of 

the  shell .  According to  MoBERG this species should variate a good deal ,  but the 

present writer incl ines keeping the two forms as separate sp ecies .  

O c c u r r e n c e .  The typ e specimen was  collected in the  angulatum zon e at 

Aiglemont. It has al so  been recorded from the corresponding beds in Germany and 

England,  and from the S inemurian of France and England. The aberrant Scandi­

navian form is  derived from the Lower Pliensbachian (jamesoni and centaurus 

zones) . 

H a r i z o n  a n d  l o c a l i t y .  A few specimens from Katslösa,  Beds 30-35 and 41 . 
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Katosira craticia (MoBERG) 

18:E8. Chemnitzia craticia MoBERG, Lias i Sö. Skåne, P. 65, PI. 2, Figs. 4&, 46. 

1909. Chemnitzia craticia MALLIKG and GROKWALL, Bomholms Lias, P.  2ER 

M a t e r i a l. Two fragmentary spec imens.  

� 3 7  

R e m a r k s . As claimed by BönM 190 1 th i s  species seems to  belong to  the  genus 

Katosira KoKEN, which is  characterized by sp iral lines on  the base of  the shell. 

These are weil developed in the holotyp e .  The identification of the present frag­

ments was p ossible by aid o f  the coarse sculpture of  the whonls .  

O c c u r r e n c e .  In Beds 28 and 30 at Katslösa.  Als  o in the Cardium Bank of 

S .E. Scania and in the Myoconcha Bank . of  Bornholm. 

Chemnitzia sp .  

P I .  XXIII, Fig. 1 

R.M. Mo 6654, intemal east,  apex damaged. 

Last whorl o ccupies 60 % of the entire height ;  i t  does not show any sculp ture, 

but. the preceding whorl has an ornamentation of transverse r ibs ; top of sp ire only 

indicated in the specimen. 

Height 4.5, width 2.5 mm. 

Katslösa Bed 8 .  

Trochus c f .  imbricatus Sow. 

Cf. 1821 .  J. SowERBY, Min. Conch.  3, P. 127, PI. 272, Figs. 3-4. 

Cf. 1909. BR·OSAMLEN, Palaeontogr. 5·6, P. 209, PI. 17, Figs. 19-2'1 . 

Hardly determinable fragments o f  a Tmchus with a beautiful sculpture, camposed 

of  closely set spiral l ines,  erossed by transverse ones,  thus forming r·ows of  small 

knobs or  spines.  On the ba;s e the sp iral l ines dominate. As far as c an be  seen 

from the sculpture, these fragments may be attributed to the Piiensbachian spec ies  

Trochus imbricatus Sow. 

Katslösa, Bed 30.  

Trochus laevis (v .  ScHLOTH.) 

1820. Trochilites laevis VON ScHLOTHEn!, Petrefactenkunde, P. 15·9. 
1888. Trochus laevis MoBERG, Lias i Sö. Skåne, P. 63, PI. 2, Fig. 42. 

1909. " " MALLIKG & GRONWALL, Bomholms Lias., P. 287. 

M a t e r i a l .  On e entire sp ecimen and three fragments me t with at Katslösa. 

R e m a r k s .  According to BuAuNs Trochus laevis SenLOTHErM als o embraces 

T. glaber DuNKER & Kocn and T. epulus n'ORB. It is not  mentioned by BRöSAMLEN, 

who d•escribed a clos.ely all ied form, T. basistriatus, from the stages y and o of 

Swabia. This may be  replaced by T. epulus and its relatives, e .  g. T. glaber, in 

Franconia, N.W. Germany, France,  and the Alps .  
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The present  species belongs to the same group . It is characterist ic of the Pliens­

bachian, espec ially the lower part. Since the state of preservation does not p ermit 

of any doser determination, we prefer the above name, in conformity with BRAUNs, 

MoBERG, and MALLJNG & GRöNWALL. 

O c c u r r e n c e .  In the jamesoni zon e of  S .E .  Scania and the centaurus zon e of 

the island of Bornholm. The Katslösa specimens are from Beds 30, 32, and 41 .  

Ptychomphalus c f .  expansus (J. Sow.) 
PI. XX, Figs . 19 a-b; PI. XXIII, Figs. 4 a-c 

Cf. 18121 .  Helicina expansa J. SowERBY, Min. Conch.  3, P. 1'2·9, PI. 2:73, Figs. 1-3 . 
1 879. PZeurotornaria e.rpansa LuNDGREN, Jura p i  Bornholm, P. 12, Figs. 2'-3. 
1888. Pleurotomaria (Cryptaenia) expansa MoBERG , Lias il Sö. Skäne,  P. 60, PI. 2,  Figs. 32-35. 

Cf. 1'907. Cryptaenia expansa SIEBERER,  Palaeontogr. 54, P.  2·5, PI. l, Figs. 5 a-c. 
1909. Pleurotomaria expansa MALLnm og GRöKWALL, Bomholms Lias., P.  2f:6 . 
Cf. 1928. Ptychomphalus expansus L. R. Cox, Q.J .G.S .  84, P. 236. 
Cf. also 1907. Cryptaenia nodosa SIEBERER, l . c . ,  P. 2'6, PI. 1 ,  Fig. 7 .  

R e m a r k s .  In 1 879 LuNDGREN described a gastrop ad from the Lo we r Lias of 

Bornholm, which be ident ified with SowERBY's above .species .  Still  better specimens 

were later on described my MoBERG from S .E .  Scania, and more from Bornholm were 

recorded by MALLINa and GRöNWALL in 1909. At Katslösa also a few have been 

collected ; these are well preserved in p art, with thick shell .showing the sculpture, 

but the last whorl is more or less incomplete and provided with knobs of a kind 

s imilar to  those in Cryptaenia nodosa SrEBERER, though leSis p rominent. They are 

well developed in two specimens but only indicated in the third. The s culpture 

is the same as that described by MoBERG, and MALLINa & GRöNWALL are of  the opinion 

that it  is typical of  this species .  Y et ,  i t  is not  mentioned by SowERBY in his original 

description, and SrEBERER has established a new species , Cryptaenia nodosa, mainly 

on accoun t  of  this feature. The irregular and varying development of these knobs o f  

the  last whorl is  indicative of  maturity, and in all prohability of no help in  

distinguishing a new species .  However, there are  o ther characters which might 

distinguish the S cania-Bornholm form from the typical P. expansus, above all the 

shape of  the spire, which is much higher in the typ e, according to the figures given 

by SowERBY, than in our specimens . 

O c c u r r e n c e .  The holotype was collected in the Blue Lias at Lyme Regis 

(Hettangian) , where the species i s  rare. Other specime.ns have been collected in 

the Belemnite marl (jamesoni zone) at Charmouth. The sp·ecimens from S .E .  S cania 

and Bornholm are from the jamesoni, viz.  the centaurus zone.  At Katslösa this 

species has been found in the Beds 36 and 42. Three small , badly-preserved sp eci­

mens (probably young ones) have been collected in the clay beds 27 and 29.  

Small gastropads 
PI. XXIII, Figs .  2--3 

In the sandstone bed 8 (Lo c .  700) at Katslösa there is a thin layer crowded with 

small gastropods ,  mostly interior moulds, usually 1 .5-2.5 mm. in height. Remnants 
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of the test are preserved in some cases , but no trace of the sculpture is visible. 

Most of the specimens figured in PI .  XXIII, Fig. 2,  have the test preserved. The 

upper right. one has a thick shell ornamen.ted with very faint, transverse ribs 

erossing the whorls of  the spire at  interspaces half as wide as the vertical height 

of the whorl. The last whorl has clil·ved growth-lines, more densely set .  Sp iral angle 

37 ° . Owing to the bad state of  preservation i t has not been po.ss ible to  d etermine 

the genus of these gastropods .  The best preserved sp ecimens have six whorls ,  but 

in most cases the apex is  broken, and the sp iral angle is  ·small. They probably 

belong to more than one species,  and might be campared with Turritella nucleata 
Qur:NSTEDT, or Phasianella cerith iiformis PIETTE (Bull. geol .  So.c .  Fr.  (2) 13, P. 204, 

Pl. 10, Fig. 1 1) .  

Class Scaphopoda 

Dentalium elongaturn MtlNSTER 

1841--44.  Dentalhem elongatum MOKST. in GoLDL Petref. Germ. 3, P. 2, PI. 16•6, Fig. 5. 
lE:i68. Dentalium elongatum TEnQUEM et PIETTE, Mem. So c.  geol .  Franoe (2 ) 8, P. 67. 
11871 .  Dentalium etalense BRAUKS, Unt. Jura, P.  288 (pars ) .  
1'8S,g. Dentalium etalense MOBERG, Li-as i Sö .  Skåne, P.  59·, P I .  2, Figs . 30-31. 
1SD6. Dentalium elongatum RICHARDSON, Q.J.G.S.  6·2, P. 575, PI. 45, Figs. 17-18. 

M a t e r i a l. 35 specimens . 

R e m a r k s . In his identification and descrip t io.n of the Dentalium specimens 

from the jamesoni zone of  S .E .  scania MOBI':RG followed BRAUNs'  description o.f 

D. etalense which, however, does not agree with the original description given by 

TERQUEM et PmrTE, as MoBERG also remarked. BnAuNs grouped several species under 

the head of D. etalense and thus gave some incorrect data as to the latter.  As 

already emphasized by TERQUEM e t  PIETTE, Dentalium etalense differs from 

D. elongatum in lacking concentric striae and in being more -sl ender. According to 

RrCHi\HDSON i t  i s  "regularly curved from end to  end, wher.eas D. elongatum is 

usuaily most s trongly clil·ved in the posterior part and nearly straight in the 

anterior" .  The specimens figured by MoBERG are gently curved and concentrically 

striated, and also coincide as to size and general shap e with D. elongatum. This 

i s  a wide-spread species with a rather great vertical distribution. RICHARDSON has 

recorded its range from the planarbis zone up to the top of the Lias , while 

D. etalense is pract ically restricted to  the angulatum zone. 

It is very probable that the Bornholm specimens, referred by MALLING and 

GRöNWALL to D. etalense, also belong here.  

H a r i z o n  a n d  l o c a l i t y . The Katslösa specimens are from Beds 30 (30 speci­

mens) and 32. Some undefinable p ieces are derived from Beds 36 and 42. 
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Dentalium hexagonale RICHARDSON 

1906. Dentalium hexagonale RrcHARDSOK, Q.J.G.S. 62, P. 581 ,  PI. 45,  Fig. 1 .  

M a t e r i a l .  3 specimens . 

D e s c r i p t i o n. Shell curved and ornamented by a d ense ,  transverse striation ; 

dorsal side flat, broader than the ventral one ;  lateral s ides converge from the 

dorsum towards the ventral s ide and are samewhat inflated, thus giving a hexagonal 

outl ine o f  the transverse section. 
O c c u r r e n c e. This characteristic species was recorded by RICHARDSON from the 

oxynoti up to the jamesord zone.  

L o c a l i t y . Katslösa Beds 30 and 32.  

Dentalium parvulum RICHARDSON 

1906. RrCHARDSOK, Q.J.G.S. 62, P. 585 , PI. 45, Figs. 9 and 12. 

Two p ieces of  a curved Dentalium with ovate seetian coincide well with the 

a-typ e of Dentalium parvulum. 

G e o l o g i c a l a g e. Lo w er and Middle Lias.  

H o r i z o n a n d l o c a l i t y .  In the Ammonite Banik at Oregården. Bore-hole 271 , 

at 63 m .  

Class Cephalopoda 

Order AMMONOIDEA 

Ammonites are rare in the Lias of Sweden, except in the so-called Amm�mite 

Bank at D öshult, Dompäng, and other places N. of Helsingborg. From there LuND­

GREN (1881)  has described the following species : 

Coroniceras bucklandi Sow. sp .  

C. bisulcatum BRUG.  sp .  

C. sauzeanum D' ORB. sp .  

Arnioceras falcaries QuENST. sp .  

Agassiceras striaries QuENST. sp .  

A. scipionianum D ' ORB. sp .  

The same fauna has been  recorded in the  drilling core  No . 27 1 at Oregården 

at. a depth of 53-63 m. or  about 240 m.  above the Rhaetic-Liassic boundary. 

In the Liass ic  beds of  S .E .  Scania MoBERG has identified Uptonia jamesoni 

SowERBY sp .  

At Katslösa only fragments have been  found. On account of their importance 

in  s tratigraphy they have been studied most carefully, but the identifications 

given below are only tentative and very uncertain. 
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Garaniceras sauzeanum (D'ORBIGNY) ? 

1842. Ammonites Sauzeanus n'OHBIGKY, Paleont. fran<;aise . Terr. jurass. 1 .  Ceph. P. 304, PI. 90, 
Figs . 4--5.  

18'81 .  Ammonites Sau.zeanus LuKDGHEN, Molluskfaunan, P. 51 ; PI. 2,  Figs .  5-7 ; PI. 3 .  
1936. C oroniceras Sauzeanurn J OLY, Lias inferieur, P. 55. 

M a t e r i a l .  Two fragmentary specimens . 

D e s c r i p t i o n. A small fragment of an aegoceratid species with two straight 

ribs erossing the whorl p erpendicul arly. At the dorsal an.g,le they are sl ightly 

swollen, curve slightly forwards and continne dorsally towards the middle as far 

as the fragment shows, probably not reaching the middle Iine, which is not  

preserved. 

A seeond specimen of  the same species is  a east showing 5 ribs of  the same 

kind as described above, but not a trace of  any dorsal furrow o r  carina. 

R e m a r k s .  These specimens belong to the Garaniceras group of Arietites 
represented by C. kridion (cf. QuENSTEDT, Jura, PI. 7 ,  P.  70) , C. bucklandi, C. bi­

sulcatus, and C. sauzeanum, all of which are restricted to  the Lower Sinemurian. 

The fragments seem to be  most closely affined to C. sauzeanum D'ORB . ,  which is 

a rather common species in the Ammonite Bank of the Höganäs basin. 

L o c a l i t y .  Gantofta 360 Bed 5 .  

Arietites (s. l . )  sp .  

P I .  XXIV, Fig. 11  

Cf. 1881. Ammonites falcaries LuNDG HEK, Molluskfaunan,  P. 5ö, P I .  2, Fig. 8 .  

M a t e r i a l .  A fragmentary interna! e ast with 5 ribs .  

D e s c r i p t i o n. Ariet'ites with strong transverse r ibs  and an unusually high 

median keel with concave sides .  

R e m a r k s .  The distance between the ribs is  the same as in the Amioceras 

falcaries described by LuNDGRJ-:N from Döshult, but our specimen differs in having 

a much more prominent keel ,  which may partly be due to the state of preservation. 

Other species with a high median keel are Amioceras geometricum OrPEL and 

Ammonites herfordensis MoNKE. 

However, the fragmentary condition of our specimen does not allow any closer 

comparison.  

O c c u r r e n c e .  The ma in occurrence of the genus Arietites i s  in the S inemurian. 

L o c a l i t y . In Bed 8 at  Katslösa .  

U ptania jamesoni (SowEtWY) ? 

1888. Ammonites jamesoni MoBERG , Lias i Sö. Skäne, P. 68, PI. 3, Fig&. 1-3. 

A few fragments which might belong to Uptonia jamesoni have been collected at 

Katslösa 840 (Bed no 30) . 

According to MoBERG this species  is weil represented in the contemporaneous beds 

o f  S .E .  Scania.  

1 6  
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Order DIBRANCHIA 

A few, badly preserved rostra of belemnites have been described and figured 

by MoBEIW from the jameson'i zone in S .E .  Scania as Belemnites .sp .  I ,  and B. sp. II. 

LuNDGREN has mentioned one specimen, with the lime entirely dissolved, from the 

sandstone at Brandsberga, which might belong to about the same horizon. Finally, 

LuNDGREN mentions ,  with a sign of interrogation, "Belemnites? .sp . "  from the buck­

landi zone (a 3) of  Dompäng, which, if the determination is correct, is the o ldest 

belemnite met with in Sweden.  

In certain p arts of the column at Katslösa belemnite rostra are rather common.  

They have been coll ected in the  clays as weil  as  in the  sandstones.  The former are 

mostly broken, but may sometimes be rather weil preserved. The fir,st specimens 

appear in Bed 18 and the last  ones in Bed 42. Accordingly they are mis,sing in  

the  lo  w est 76 and in the upp ermost 15 meters of  the 17  4 m. thick ser ies  and are  

restricted to  the Katslösa  Stage.  

The bes t preserved specimens have been found in the lower part of  this "belem­

nite marl" ,  where Passaloteuthis alveolata and Pseudohastites charmouthensis have 

been identif ied.  A great many small p ieces in the same beds may belong to the 

same sp ecies .  In Bed 30 (ferruginous sandstone) small  p ieces of a narrow Pseudo­

hastites indicate P. arundineus. In the adjacent rnaris Passaloteuthis apicicurvatus 

app ears in typkal specimens. Also,  higher up in the series we find the genera 

Passaloteuthis and Pseudohastites, but the species are rather d ifficult to identify. 

In the conglomeratic Bed 36 the rostra are broken and worn and ,Jargely un­

determinable .  They hardly seem to differ, however, from thoHe in the underlying 

beds .  Som e fragments show beautiful structures, for instance N o .  316 (S.G.U. 

Museum) , which is  a phragmocone with the s iphuncle .  Other sp ecimens,  p robably 

belonging to  Passaloteuthis, are cut obliquely through the alveolus (Pl. XXIV, 

Fig.  9) . 

The upper beds of the "Belemnite series" are poor in belemnites and the rosh·a 

are mostly fragmentm-y. But Passaloteuthis apicicurvata has been identified in 

Bed 39, and in Bed 41 there are a few fragments which might belong to  P. virgata 

(MAYER) . 

Passaloteuthis alveolata (WERNER) 

PI. XXIV, Figs. 1-3 and 10 

1912. Belemnites alveo?atus WERKER, Palaeontographica 59,  P. 109, PI. 10,  Figs . 2-3 . 

1S37. Belemnites alveolatus BuRLOK, Belemn. in Dtinnschliff, P . 31 ,  PI. 1 ,  Figs . Ei-27. 

M a t e r i a l .  24 specimens . 

D e s c r i p t i o n. The Katslösa specimens coincide weil with the description given 

by WERNER. Apex as a rule weathered and broken. Cross seetian ovate ,  campressed 



On the Höganäs Series of Swed�n 243 

laterally. Dorsal and ventral s ides p araHel in the middle port ion but diverge 

sl ightly at  the alveolus .  Apical furrows missing. Wide and shallow dm·so-lateral 

furrows .  

S i z e :  

Diameters of Diameters at posterior end 

the anterior end of alveolus 
( S .G.U. :Museum ) Length 

Width l Height Width l Height 

No . 460 52 mm . 1 0  mm. 1 2  mm. - -

, 4 6 1  4 4  , 7 , 8 . 5  , - -

, 459 3 8  , - - - 8 . 5 mm . 

, 462 39 , 6 . 8  , 7 , 6 . 5 mm. 7 . 3  , 

l 
, 7 2 5  > 35 , - - 6 . 4  , 7 , 

l , 457 > 20 , - 5 . 6  , - 5 , 

D i s t r i b u t i o n .  P. al1;eolata is not  rare in the upper p art of Lias f3 and the 

basal part of Lias y in Swabia .  

The Kats lösa spec imens are from Beds 18-2 1 .  

Passaloteuthis apicicurvata (BLAINVILLE) 

PI. XXIV, Figs. 4-5 (and 9 ?) 

18,27. Belemnites apicicurvatus BLAI:VVJLLE, Mem. s u r  les Belemnites, P. 76. 
1912. Belemnites apicicurvatus E. WERNER, Palaeontographica, 59,, P. 119·, PI. 11, Figs. 2 (?) and 3 .  
1928. Passaloteuthis apicicurvata LANG, Q.J.G.S.  8 4 ,  P.  205, P l .  14 , Fig. 5 ;  Text-Fig. 2 : 3, P. 210. 

l\1 a t e r i a l .  15  specimens collected at Katslös·a . 

S i z e . Specimen PI. XXIV, Fig. 5 :  Length (alveolus not entire) 78 mm., diameters 

at the posterior end of  alveolus 1 1 .5 and 12.6 mm. 

D i s t r i b u t i o n .  P. apicicurvata has been recorded from the Lias y and equiva­
lent beds of  England, France,  and Germany. In the Belemnite rnaris o f  the Dorset 
coast i t  belongs to  the top p art .  The Katslösa specimens belong to the Beds 29-39.  

Passaloteuthis cf.  'Virgata (l\1AYER) 

Cf. 19,12. Belemnites virgatus WERKER, Palaeontographica. 59, P. 12G, PI. 11, Fig. 4. 
Cf. 1937. Belemnites virgatus BunLON, Belemniten in  Diinnschliff, P.  35, Figs. 75-82, 88-90.  

A few fragments of  rostra,  indicate P. virgata, but do not allow any sure 

identification. The largest specimen, No 479, is 47.5 mm. Iong, its anterior end 

has a 6 mm. deep alveolus , and the broken posterior end has indications of tap ering 

towards the apex ; the entire specimen might have been about 80 mm. in length. 

Height at apex of  alveolus 12  mm., width 1 0 .6 mm. The specimen is worn, but darso­

lateral furrows are st ill visible .  
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P. vir_qatus has its distribution in the upper part of Lias y and is rare in Lias å. 
It has been recorded in Swabia, Bavaria, Rhone basin, and Yorkshire. 

The Katslösa specimens were met with in the top bed of the Belemnite marl 

(Beds 41 and 42). 

Pseudohastites charmouthensis (MAYER) 

PI. XXIV, Figs. 6�8 

1'8818. Belemnites sp. MoBERG, Lias i Sö. Skåne,  PI. 3, Fig. 5. 
1912. Belemnites charmouthensis WEHKER, Palaeontographica 5,9, P. 116, PI. 10, Fig. 15. 
1928. Pseudohastites charmouthensis LAKG, Q.J .G.S .  84, P. 215, PI. 15', Fig. 2, Text-Fig. 3 : 3, 

P. 214 .  

M a t e r i a l.  Three entire specimens have been found at Katslösa. 

D e s c r i p t i o n. Shape of rostrum coincides well with that in P. charrnouthensis. 

Apex with a multitude of short furrows which might be due to weathering. Double 

lateral furrows well visible. Rostrum slightly clavate and campressed laterally. 

S i z e. Specimen Fig. 7 on Pl. XXIV - fragmentary rostrum with entire length 

of the east - measures 36 mm. in length, diameters 0.44 and 0.37 mm. at the 

narrow end of the alveolus. The specimen Fig. 8 is 46 mm. in length and 4 mm. in 

diameter behind the alveolus. Fig. 6 is 41 mm. in Jength, 4.6 mm. in height, and 

4 mm. in width behind the alveolus, 4.8 and 4.7 mm. resp. at the anterior end. 

F r a g m e n t a r y  r o s t r a. In the beds 19-29 - especia.lly in the marls - at 

Katslösa a great many broken pieces of narrow and slender rostra have been 

collected. They show the characteristic feature of Pseudohastites: laterally cam­

pressed with double lateral furrows, and slightly expanded at the alveolar end; 

average diameter in front of the apex 6 or 7 mm. In one bed (No. 19) 42 pieces 

have been collected, viz. 14 apices, 14 middle portions and 14 alveoli. Since the 

pieces rarely exceed 20 mm. in length they would seem to belong to a species of 

the same proportions as that of P. charrnouthensis. They have also been referred 

here - at least provisionally - though their general shape does not allow of 

identification of the s,pecies. 

R e m a r k s. LANG has described several species from the Belemnite marl at 

Charrnouth but all of them, except P. charrnouthensis, are much more slender than 

the present form. 

To this species belongs the Belernnites sp. from Kurremölla figured by MoBEHG 

in his Pl. 3, Fig. 5, as a young individual of Belernnites sp. II. The latter is 

probably a Passaloteuthis. 

D i s t r i b u t i o n. P. charmout hensis is a Lo w er Pliensbachian species. In the 

type locality at the Dorset coast it belongs to the lowest part of the series, in the 

zon e of Tetraspi doceras, which is below the zon e of U ptania jamesoni. It has als o 

been recorded from the corresponding beds of the Rhone basin and Wiirttemberg·. 

The Katslösa specimens are from Beds (18) 19-29. 
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Pseudohastites cf. arundineus LANG 

19128. Cf. P. arundineus LAKG, Q.J.G.S. 84, P. 213, PI. 15, Fig. 4 ;  Text-Fig. 3:9, P. 214. 

D e s c r i p t i o n. 25 pieces have been collected in the har d ferrugineous sand­

stone at Katslösa 840, viz. 5 apices, 5 alveoli, and 15 pieces of the intermediate 

part. Their average length is 13, 13, and 18.7 mm., or - presurning that the inter­

mediate portions represent 5 specimens - 57 mm. According to this interpretation 

the entire length should be 83 mm. The dmso-ventral diameter of the anterior end 

of the apical parts is, on the average, 3 mm., that of the middle parts from 3 to 

5 mm., and that of the anterior end of the alveolus 5 or 5.5 mm. The cross seetian 

is ovate with samewhat flatt·ened sides and traces of .lateral furrows; sometimes 

there is a slight flattening of the ventt·al side. The anterior end is only slightly 

expanded, the clavate shape thus being hardly developed. 

The proportions of this specimen coincide rather weil with that of P. arundineus, 

though the state of preservation does not allow of certain identification. 

D i s t r i b u t i o n. In the British stratigraphic co.Iumn P. arundineus belongs to 

the same harizon as P. charmouthensis. The prresent specimen have been collected 

in Bed 30 at Katslösa, just above the last occurrence of P. charmouthensis. 

F. Arthropo d a  

Class Crustacea 

Subclass Ostracoda 
Bail·dia amalthei (QuENSTEDT) 

PI. XXIII, Figs. 7-9 

1858. C y pris amalthei QuEK8TEDT, J u ra, P. 200, PI. 24, F ig. 37 a. 
1876. Bairdia liassica TATE & BLAKE, The Yorkshire Lias, P. 430, PI. 17, Figs. 1, 1 a. 
19,08. amalthei IsoLER, B eiträge zur Stratigraphie und Mikrofauna des Lias in Schwa-

ben, P. 94, PI. 7, Fig. 338. 

:More than 100 specimens are listed. 

D i s t r i b u t i o n. In almost all parts of the Lias of England and German y. The 

Katslösa specimens are from Beds 18, 19, 20, 28, 30, 41, 42, and 45, or from loc. 

768 up to loc. 1000. 

Bairdia dispersa TATE & BLAKE 
PI. XXIV, Fig. 12 

1876. TATE and BLAKE, The Yorkshire Lias, P. 430, PI. 17, Fig. 2. 

Rare at Katslösa. 

This species differs from B. amalthei in its more elongated form. There seem to be 

intermediate forms between these species. 

D i s t r i b u t i o n. B. disper sa was recorded from the bucklandi and the annulatus 

zones of the Yorkshire Lias. The Katslösa specimens are from Bed 19. 
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Fig. 40. Hybodus sp., f in  spine. P1tllastra Bank, Helsingborg. Nat. sizl\ 

G. V ertebrata 
"Otolithus" bornholmiensis MALLIN G & GnöNW ALL 

HJO[}. Otolithus bornholmiensis MALLIKU og GRöKWALL, Medd. D.G .F. 3, P. 297, PI. 11, Figs. 14-Hi. 

M a t e r i a l. 20 specimens. 

D e s c r i p t i o n. White, calcitic, solid bodies with a fine thread-like texture, and a 

net-work of fine pores arranged in regtllar rows on the surface, were described 

by MALLING and GRONWALL as otoliths of some unknown fish. They are wedge-like 

in shape ·with a triangular outline, ventra.I side convex, dorsal orre concave and 

folded, posterior margin wide and rather edged, the body thus ta,pering towards 

the anterior end. 

R e m a r k s. J udging hy the exterior shape the ma in part of the Katslösa speci­

mens belong to the above species, but there are a great many fragments which 

cannot be determined. 

L oca l it y. Katslösa Bed 30. 

Aerodus sp. 

A small fragment of the crown of a tooth of Aerodus has been found in Bed 42 

at Katslösa. More complete teeth of this genus have been described from S.E. 

Scania and the island of Bornholm. They were referred to A. nobilis AaAssrz (MoBERG 

1888), resp. A. minimus AG . (MALLING & GRöNWALL 1909). 

Bybodus sp. I 

Text-Fig. 40 

A fin-spine of Bybodus was collected in the Pullastra Bank at Angtegelbruket, 

Helsingborg. 

Bybodus ? sp. II 

SmaH acute teeth, probably belonging to Bybodus, have been met with in 

several parts of the Katslösa section, for instance in the more or less conglomeratic 

ferruginous sands.tones at locs. 768, 875, and 925 (Beds 18, 36, and 41). 
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Fig. 41. Coprolite moulds in sandstone. Myacid Bank, Bed 9. Katslösa.  Nat. s ize .  

Ganoid Scales 

Ga,noid scales occur in the white sandstorre Bed 8 (Katslösa 700), antl have been 

met with at various horiz.ons of the Helsingborg Stage, e. g. at 160-170 metres 

above the base in the southern part of Helsing:borg, and in the drilling cores at 

Svanebä,ck (180 m.), Klappe (145 m.) , and Oregården (115 m. above the Liassic 

base). 

Coprolites 

Text-Figs .. 25 and 41 

Moulds of coprolites once buried in the ridges of ripple-marks occur m a s,and­

stone bed at Katslösa 724 (Bed 9). 
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Distribution 

Page \ 
Pentacrinus scalaris • • • • • • • • • • • • •  o • • •  
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Table IV (continued· )  

Helsing­
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Stage 

Page l 
Tutekeria cingulata . . . . . . . . . . . . . . . . . .  

1
r
7

1
3

2
1 cf. richardsoni . . . . . . . . . . . .  . 

Pseudopis sp . . . . . . . . . . . . . . . . . . . . . . . . .  174 
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Table 

Lima (Rad ula) pectinoides 

Page l 
........... 209 
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Table IV (continued) 
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Expla nation of Plates 

The figured specimens are p reserved in the National Museum of Natural History, Stock­
holm (R.M. ) ,  or in  the Museums of the GeologicaJ Survey of Sweden (S.G.U. ) ,  the Paleonto­
logical Institute of Lund (LO) ,  and the Paleontological Institute of  Up sala. 

G.  Ah!, C .  Larsson,  and> I. G. Mars phot. S .  Samson ret. 
Abbreviations:  
R.V. - right valve 
L.V. - left valve. 

PLATE I 

B edding plane with Oxytoma sinemuriensis and Liogryphaea arcuata. Core-drilling 271 , Ore­
gården, at 63 m. The Ammonite Bank (Döshult Stage) .  Nat. s ize .  

PLATE II 

Bedding p lane with natural inte rna! casts .of lamellibranchs, e specially Homomya venulithus. 
The shell breccia o f  the Myacid Bank, Bed 8, KatsJ.ösa. D öshult Stage. Nat. size . 

Fig. 1 .  

Figs. 2-4. 

Figs. 5--6. 

Fig. 7 .  
Figs. 8r--9. 

Fig. 10. 

Fig. 1 1 .  
Figs. 12-13. 

Fig. 14.  

PLATE III 

Rhaetic F ossils 

Eotrape.?ium hyllingense n. sp .  R. V. Holotype .  Black shale above the Lower 
Coal Bed at Hyllinge. - Mo 6445 (R.M. ) .  X 6. - Page 136. 
Prataeardia rhaetica MER . sp. - VaHåkra clay at östraby, Kattarp . - Pal. InsL 
Lund. X 10. - Page 137. 
Fig. 2 :  Sculpture of  p o sterior s ide of  both valves .  
Figs.  3-4 : Two left valves.  
Pleuromya suevica ROLLE(? ) .  - Vallåkra clay at  Skromberga. Mo 6724 and 
6725 (R.M.) .  Nat. size. - Page 138. 

Fig. 5: Dorsal and lateral views. 
Fig. 6: R.V. 
Same species, R.V. - Vallåkra clay at  östraby, Kattarp . - Pal. Inst . Lund. X 5. 
Cercomya carlsoni (LUKDGREN) .  - Bjuv. (S.G.U.)  Nat. s ize .  - Page 139. 
Fig. 8 :  Right vaJ.ve .  
Fig. 9 :  L eft valve . 
Modiola minuta (GoLDf. ) .  R.V. - Vallåkra clay at östraby. - PaJ. Inst. Lund. 
X 10. - Page 140. 

Same species .  R.V. - Vallåkra clay, Skromberga. - Mo 6721 (R.M. ) .  X 1 1/s. 
Gervillia praecursor QuENSTEDT. R.V. - Vallåkra clay at östraby, Kattarp .  -
Pal. Inst. Lund. X 10. - Page 139. 
Ceratomya stensioei n. sp .  L.V. Holotype.  - Grey sandstone below the Lower 
Coal Bed at Hyllinge. - Mo 6719• (R.M. ) .  Nat. s ize .  - Page 138. 
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Figs. 1-3. 

Figs. 4-6. 

Fig. 7.  
Fig. 8.  

Fig. 9. 

Fig. 10. 

Fig. 11 .  

Figs .  12-13. 

Fig. 14. 

Figs. 15-16. 

Fig. 17. 

Fig. 1 .  

Figs .  2-3. 

Fig. 4 .  

Fig. 1 .  

Fig. 2 .  

Fig. 3. 

Figs. 4-5. 

Fig. 6. 

G ustaf Troed,ss·on 

PLATE IV 

Helsingborg Stage 

Tancredia? sp. Interna! east& with impressions of  the growth Iines .  - Loc. 230 
Gravarna, Helsingborg. - Mo 67'29, 6730, and 673,1 a (R.M. ) .  X 2. - Page 1 77.  
Eotrapezium menkei DuKKER sp . Interna! casts .  - Fleninge borehole 2 66. -
PaJ. Inst. Lund. X 2. - Page 185. 
Same species .  L.V. - östra Ramlösa, pebble. - PaJ. Inst. Lund. X 2. 
Homomya ovalis (LuNDGREN) ,  R.V. - The Pullastra Bank, RamJ.ösa. - The Holo­
type ,  LO 318 T (Lund). X 2. - Page 188. 
Modiola hillana Sow. R.V. - The Mytilus Bank, G ravarna, HeJ.s ingborg. - LO 
287 t (Lund) .  Nat. s ize .  - Page 228. 
Same sp ecies .  L.V. - The Pullastra Bank, Ramlösa. - LO 286 t (Lund) .  
Nat.  s ize .  
Sam e  species .  L.V.  - Kärnan, Helsingborg. - LO 19�!() t (Lund) .  Nat .  s ize .  
G ervi!lia angelini LuKDGREK. Two left valves·. - The Pullastra Bank, Ramlösa. 
- LO 278 t and LO 268 t .  Nat. size. - Page 203. 
Same species .  R.V. and L.V. - The Pullastra Bank, p ebble, Gåsebäck near Hel­
s ingborg. - Mo 6514 (R.M. ) .  X 2. 
Gervillia hagenowi DuKKER. L.V. - The Ostrea Bank, Kulla Gunnarstorp . -
Page 205. 
Fig. 15: LO 272 t (Lund) .  Nat. s ize . 
Fig. 16 :  LO 270 t (Lund) .  X 2. 
Liastrea hisingeri (NILssoN) . R.V. - Höganäs. - PaJ. Inst.  Lund. Nat. s i ze . 
Page 225. 

PLATE V 

Helsingborg Stage 

Cardinia ingelensis n.  sp . Slab of  the Upper  Grind sandstone at Ingelsträde. 
Mo 6if01 (R.M. ) .  Nat. size. - Page 162. 
Same sp ecies .  L.V. - Ingelsträde. - X 2. 
Fig. 2 :  PaJ. Inst. Lund. 
Fig. 3: Mo 6549 (R.M. ) .  
Pholadomya coticulae (LuKDGREN) .  L .V. Holotype . - T h e  Cardinia Bank, Pålsj ö . 
- PaJ. Inst.  Lund. X 1 1/2 . - Page 186. 

PLATE VI 

Helsingborg and Döshult Stages 

Cardinia kullensis n. sp .  Natural int erna! mould of  L.V. - Avicu;a Bank, D om­
päng (loc.  5'28) . - PaJ.  Inst. Lund. N at. s ize . - Page 163. 
Cardinia sp .  1. R.V. - Grind sandstone at Täppeshusen.  - Mo 6290 (R.M. ) .  
Nat. s i z c .  - Page 164. 
Cardinia expansa (LUK'DGREN) .  Dorsal view. - The Cardinia Bank, Pålsj ö .  -
LO 4:2,7 T (Lund,) . Nat. s ize .  - Page 161 . 

Modiola ruuthi n. sp .  R.V. - Höganäs. - Page 231.  
Fig. 4 .  Pebble No. 1 .  --'- Mo 67!56 (R.M. ) .  Nat . s.i ze .  
Fig .  5 .  B edrock in the coal  mine .  - PaJ .  Inst. Lund. X 1 1/2. 
Modiola h illana Sow. - Avicu!a Bank, Dompäng (loc. 5·28). - PaJ. Inst. Ups .  
X 2.  - Page 228. 
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Anamia pellucida TERQUEM? Ostrea Bank, Kulla Gunnarstorp .  - M o  675·2'----3 
(R.M. ) .  X 10. - Page 224 .  

Same species .  Four specimens attached t o  a broken lamellibranch shell, from 
which the s culpture was adopted. - Ostrea B ank, Kulla Gunnarstorp . - LO 
323 (Lund ) .  X 10. 

PLATE VII 

Helsingborg and D öshult Stages 

Figs. 1-6. Liogryphaea arcuata LAMARCK. Growth stage.s of R.V. - Ammonite Bank. Corc­
drilling. No.  271 ,  Oregården ; depth 63 m. - PaJ.  Inst .  Lund. X 2.  - Page 226 .  
Figs .  1-2: Natural moulds of  interior.  
Figs.  3-6: Outside of  she!! .  

Fig.  7. Cardinia tollini LcNDGREN. R.V. - Cardinia Bank, Påls jö .  - PaJ. Inst. Lund. 
X 1 1/3. - Page 160 .  

Figs. 8-10. Cardinia kullensis n. sp .  Inside of R.V. - Avicula Bank, Dompäng (loc.  528 ) . -
X 1 1/3. - Page 163.  
Fig.  8 :  Inside .  Pal .  Inst .  Lund. 
Fig. 9: Outside.  PaJ. Ins.t. Up sala. 
Fig. 10 : Natural interna1 mould. Pal. Inst. Lund. 

Figs. 11-li'i. Taeniodon nathorsti (LuxDGREN) .  Pebbles,  loc .  23, Siusås, Kristinelund. - Mo 
65·61 ,  65>51 , 66618, 6560, and 639·2 (R.M. ) .  X 2. L.V. in figs .  13 and 15 .  - Page 234. 

Fig. 16. Cardinia ingelensis n . sp. R.V. - Upper  Grind sandstone at Ingelsträde. - Mo 
6549 (R.M.) .  X 1 1/3. - Page 1•62. 

PLATE VIII 

D öshult Stage 

Liogryphaea arcuata LAMARCK. Eleven growth stages o f  L.V. - Ammonite Bank at Ore­
gården, drilling-core N o. 271, depth 63 m.  - P al. In st .  Lund. X 2. - Page 226. 

Figs. 1 1-13. var. lata, one  specimen in different views. 

PLATE IX 

D öshult Stage 

Oxytoma sinemuriensis D'ORB . from drilling-core 271 ,  Oregården, a t  63 m.  (Ammonite Bank) . 
- PaJ. Inst .  Lund. - Page 195. 

Figs. 1-2 : B edding plane with O. sinemuriensis. - Nat. size.  
Figs.  3--4 : " " " - X 2 .  

Fig .  5 :  L .V.  - Nat.  s ize .  
Figs .  6-1 1 :  L .V. - X 2.  

Figs .  1-5. 

PLATE X 

D öshult and Katslösa Stages 

Oxytoma sinemuriensis D'ORB . R.V. - Ammonite Bank. Borehole 271, Oregården, 
depth 63 m.  Paleont. Inst. Lund. - Page 195. 
Fig. 1 a: Outside. X 3. 

" 1 b :  Ins-ide.  X 3 .  

" 
" 

2 and 4 :  X 2. 
3:  Katslösa loc .  700 (bed 8) .  - Mo &718 (R.M.) .  X 5.  
5 :  x 2 1/2. 
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Figs. 6-9. 

Fig. 10.  
Figs.  1 1-14. 

Fig. 15 .  

Fig .  16 .  

Gustaf  Troed,sson 

Same species .  L.V. - - Myacicl Bank, Katslösa 700 (bed 8 ) .  
Fig. 6:  Exterior mould. - S.G.U. X 3 .  

" 7 :  Young specimen. - S.G.U. X 5 .  
8 :  " - 1vlo 6718 (R.M. ) .  X 5.  
9 :  " - Mo 6717 (R.M. ) .  X 4.  

Same species (? ) .  R.V.  -- Katsl-ösa 768 (bed 18 ) .  - S.G.U. Nat .  s ize .  
Oxytoma inaequivalvis Sow.  Katslösa 840 (bed 30) .  X 5 .  - Page 200 .  
Fig .  11 :  L .V.  Natural intemal east . - Mo 6538 (R.M.) .  

" 12 :  L .V. Exterior mould. - Mo 6537 (R.M. ) .  
13 :  L.V. - Mo 653!1 (R.M. ) .  
14 :  R.V. - S.G.U. 

Oxytoma scanica (LuNDGREK) .  L.V. Pebble, Kolleberga. - Mo 6757 (R.M.) .  Nat .  
s ize .  - Page 201. 
Goniomya heteropleura Ac. Katslösa 84,0 (bed 30) .  Mo 6295 (R.M. ) .  X 4. 
Page 19·5 . 

FLATE XI 

Helsingborg Stage (Figs. 18 and 19 )  
Döshult Stage (Figs. 17, 20  and 21 ) 
Katslösa Stage (Figs . 1-16 and 2.2 ) 

Fig. 1 .  Astarte angelini (MoBERG) .  R.V.  - Katslösa loc .  768 (bed 18) .  - S.G.U. Museum. 
X 5.  - Page 167.  

Figs. 2-4. Astarte fortuna n. sp .  - K atslösa 840 (bed 30) . - S.G.U. Museum. X 3. -

Page 169. 
Figs. 2-3 : Holotype, both valves .  
Fig. 4 :  L.V. 

Fig. 5 . Astarte cleltoiclea MoBERG . R.V. -- Katslösa 9·5,:) b. - S.G.U. Museum. X 5. 
Page 170. 

Figs. 6-9. Astarte oerbyensis n. sp .  - Katslösa. - Page 171 .  
Fig .  6 :  R.V.  - Bed 30. - S.G.U.  Museum. X 6.  

7 :  L.V. - - Mo 6542 (R.M.) .  X 8. 
8:  Holotype .  a)  L.V. b )- dorsal view. - Loc.  955 b.  - S.G.U. Museum. X !J .  

9:  L.V. - Loc.  84'(} (bed 30) .  - Mo 6205 (R.M. ) .  X 6. 
Figs. 10-13. Astarte ryensis n. sp .  - Katslösa.  S .G.U. Museum. - Page 171 .  

F igs .  10-1 1 :  Loc .  840 (becL 30) . X 5 .  
Fig. 12: Holotyp e .  R.V. - Loc.  955 (bed 42) .  X 4.  

" 13 : L.V. - Loc.  9<5>1>. X 5. 

Fig. 14. Astarte (? )  sp .  L.V. - Katslösa 84·0 (bed 30) .  - Mo 6;221 (R.M.) .  X 3 .  -

Page 172. 
Figs . 15--16. Pseudopis sp. - Kats-l,ösa 84,0 (bed 3'D-) . - Page 174. 

Fig. 15 : S.G.U. Museum. X 5.  
16 :  Mo 621!1 (R.M. ) .  X 6.  

Figs.  1 7-19. Tancredia arenacea (NILSSON) . - Page 17>.4 . 
Fig. 17 :  R.V. - Avicula Bank, Loc.  528 Dompäng. - Pal. Inst .  Up s.  Nat. s ize .  
Figs. 18-19 :  L.V.  - Loc.  230 Gravarna, Helsingborg. - Mo 65·15 and Mo 6728 

(R.M. ) .  X 2.  
Figs. 20�2 1.  Tancredia erdmanni LmmGREN. - Page 176. 

Fig. 20 : L.V. - Avicula Bank, Kulla G unnarstorp . - Pal. Inst. Lund. X 3·. 
2 1 :  R.V. -- Myacid Bank, Katslösa 700 (bed 8) . - Mo 6 657 (R.M. ) .  X 2.  

Fig.  22 a-b. Sphaeriola kurremolinae MoBERG. - Katslösa 84·0 (bed 30). - Mo 62'08 (R.M. ) .  
X 6. - P a g e  178. 



Fig. 1 . 

Fig. 2.  

Fig. 3. 

Figs. 4�6. 
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FLATE XII 

Helsingborg Stage (Figs .  1-3) 
D öshult Stage (Figs. 4-17)  

Katslösa Stage (Figs . 18--19) 
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Pholadomya cf. coticulae (LUKDGREN) .  R.V. - Höganäs ,  p ebble No.  1 . - Mo 675S 
(R.M. ) .  Nat. s ize .  - P age 186. 
Platymya aquarum LuNDGREN. R.V. - Höganäs, p ebble No. 1. - Mo 6759 (R.M. ) 
X 1 '/o. - Page 187. 
Pholadomya cf. coticu!ae LuNDGHEN. L.V. - Höganäs, p ebble No. 1 .  - Mo 6760 
(R.M.). Nat . siz e .  - Page 186. 
Homomya t'enulithus n.  sp .  - Myacid Bank, Katslösa loc .  700 (bed 8). -
S.G.U. Museum. Nat. s ize .  - Page 189. 
Figs.  4, and 6: L.V. 
Fig. 5: R.V. 

Fig. 7 .  Same species .  R.V. - Avicula Bank, Kulla Gunnarstorp . - Mo 6704 (R.M. ) .  
Nat . s ize . 

Fig. 8.  Same species.  Holotype .  L.V. - A vicu!a Bank, Kulla Gunnarstorp . - LO 145 T 
(Lund) . Nat. s ize .  

Figs .  9'-17. Same species .  Interna! casts with imp ressed s culpture, seen from the right (a)  
and the left (b ) ,  showing stages of  growth. All  specimens are from the Myacid 
Bank and belong to the S .G.U. Museum. 

Fig. 18. Areamya cf. elongata AG . L.V. - Katslösa 840 (bed 30 ) .  - S.G.U. Museum. 
Nat. size. - Page 193. 

Fig. 19. G ervillia sp .  R.V. - Katslösa 840 (bed 30) . - S.G.U. Museum. X 2. - Page 207.  

Fig. 1 .  

Fig .  2 .  

Fig .  3. 

Figs. 4-8. 

FLATE XIII 

Döshult Stage (Figs . 1-8) 
Katslösa Stage (Figs. 9-13) 

Pleuromya cf. corrugata n. sp .  L.V. - Myacid Bank, Katslösa 700 (bed 8 ) .  -
S.G.U. Museum. X 2. - Page 19L4. 
Homomya venulithus n. sp .  L. V. - A vieula Bank, Kulla Gunnarstorp . - Mo 
67,62 (R.M. ) .  Nat. s ize .  - Page 189. 
Same species .  R.V. - Myacid Bank, Kat slösa 700 (bed 8) . - S.G.U. Museum. 
X 1 '/a. 
Pleuromya forchhammeri LuNDGREN. Intemal cas1s with imp ressed sculpture. 
- Myacid Bank, Katslösa 700 (bed 8) . - Page 193.  
Fig .  4 a :  Right side,  b :  dorsal view.  - Mo 6613 (R.M. ) .  X 1 1/a. 

5 :  " " . - Mo 6656 (R.M. ) .  X 2 .  
6 :  " . - S.G.U. Museum. X 2 .  

7 :  Left  " . - Mo 6,655 (R.M. ) .  X 1 1/3• 
8:  " . - S.G.U. Museum. X 1 1/a. 

Figs. 9 a-b. Pleuromya corrugata n. s p . ,  holotyp e ,  a) right side, b) dorsal vie w. - Katslösa 
840 (bed 30) . - S.G.U. Museum. X 1 1/a. - Page 19L4 . 

Fig. 1 0. Areamya cf. elongata Aa. L.V. - Katslösa 840 (bed 30) .  - Mo 6550 (R.M. ) 
X 1 1/a. - Page 193. 

Fig. 11 .  Areamya decara n.  sp . L .V.  � Katslösa 840 (bed 30) .  - S.G.U. Museum. X 1 1/a . 
- Page 192. 

Figs. 12 a-c. Pleuromya corrugata n .  s p. Laterally compressed. a} R. V., b )  dorsal vie w, 
c )  L.V. - Katslösa 840 (bed 30) .  � Mo 6659 (R.M. ) .  X 1 1/a. - Page 194. 

Fig. 13. Plagiostoma succincta v. ScHLOTHEIM. Incomplete L.V. - Katslösa 840 (bod 30) .  
- Mo 6390 (R.M. ) .  X 1 1/a. - Page 209. 
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FLATE XIV 

D öshult beds at  Katslösa (Figs. 2,  6, 7, b)  
Katslösa Stage 

Figs . 1 a-c . Anisocardia luggudensis n. sp .  a) L.V., b) posterior side,  c) dorsal side. - Kats­
lösa loc .  82,;) (bed 28) .  - S.G.U. Museum. X 2. - Page 185. 

Fig. 2 . Prataeardia oxynoti (QuENST . ) .  R.V. - Katslösa 70{} (bed 8) .  - Mo 6745 (R.M. ) .  
X 4 .  - Page 179. 

Figs. 3-5.  Prataeardia truneata (Sow.) .  - Katslösa E40 (bed 30) . - Page 1EO. 
Fig. 3: R.V. -· S.G.U. Museum. X 5. 

4 :  L.V. - Mo 6704 (R.M. ) . X 2 1/2 .  
5 :  L.V.  - Mo 6302 (R.M.) .  X 2 1 /2 .  

Fig. 6 .  Homomya eentraZis n .  sp .  L.V. - Myacid Bank, Katslösa 700 (bed 8 ) . 
S .G.U. Museum. X 3. - Page 191 .  

Fig. 7 .  lscgnomon sp . Externa! mould of  L.V. - Myacid Bank, Katslösa 700 (bed 8) .  
-- X 2. - Page 208. 

Fig. 8. .Modiola cf. tenuissima TERQUEM & PIETTE. R.V. - Myaeid Bank, Katslösa 700 
(bed 8). - Mo 6.713 (R.M . ) .  X 2. - Page 232 . 

Figs. !J-10. Modiola sealprum Sow. - Katslösa. - X 2 .  - Page 23·2. 
Fig. 9 :  L.V. - Loc.  875. - Mo 6769 (R.M. ) .  

" 10:  a )  R.V., b )  L.V. - Loc.  840. - Mo 652ö (R.M.) .  
Figs. 11  a-b. Mytilus cf. lamellasus TERQIYEM i n  lat eral view (a) a n d  from the margin (b) .  -

Katslösa 840 (bed 30) . - S.G.U. Museum. X 2. - Page 233. 

FLATE XV 

Katslösa Stage (except Fig. 17 ) 

Figs. 1-10. Pentaerinus basaltiformis MILLER. Stem portions .  - Katslösa bed 29. - S.G.U . 
.Museum. Nat. s i ze . - Page 143. 

Figs. 1 1  a-b. Pentaerinus cf. basaltiformis. - Katslösa beds 3:QL-35·. - S.G.U. Museum. X 3. 

- Page 144. 
Figs . 12-13. Pentacrinus cf. subteroides QuENST. - Katslösa  840 (bed  30 ) . X 5.  - Page 144. 

Fig. 1 2 :  Slem portion with two columnaJ.s. Ec 7240• (R.M. ) .  
" 13 : Ec 7230 (R.M.) . 

Figs. 14 a-b. Serpula quinquesuleata MOKSTER. - Katslösa bed 29 .  - S.G.U. Museum. X 3. -
Page 144. 

Fig. 15.  Zeilleria cf. numismalis (LAMARCK) .  VentraJ valve . - Katslösa 840 (bed 30 ) . -
Br 5118 (R.M. ) .  Nat. s ize .  - Page 146. 

Figs. 16 a--d. Spiriferina waleotti var. munsteri DAvmsox. - Katslösa 840 (bed 30). - Br 5111  
(R.M. ) .  X 2.  - Page 147. 
Fig. a: VentraJ valve. 

b :  Dorsal valve. 
c: Anterior margin . 
d :  Lateral view. 

Figs. 17  a-c. Rhynehonella deffneri 0PPEL. Roiled and worn specimen, derived from the D ös­
hult Stage. - Katslösa 7·6<8 (bed 1 8) .  - S.G.U. Museum. X 6.  - Page 147. 

PLATE XVI 

Katslösa Stage 

All specimens figured on this p late are from Joc. 840 (bed 30 ) at Katslösa. 
Figs. 1-2. Palaeoneilo galatea (D'ORBIGNY) .  L.V. and R.V. - S.G.U. Museum. X 5 .  - ­

Page 149. 
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F' ig. 3.  
Figs. 4-5. 

Palaeoneiio bornholmiensis (v. SEEBACH) .  L.V. - S.G.U. Museum. X 3. - Page 150. 
Rollieria bronni (ANDLER) . - Page 153. 
Fig. 4: Entire specimen in lateral view. - S.G.U. Museum. X 5.  

" 5 a-c : Right val ve in different views, to show the outline and the arching. 
- Mo 620<0 (R.M.) . X 3. 

Fig. 6. 
Figs. 7-8. 

Palaeoneilo galatea (n'ORB . ) .  R.V. - Mo 65<63 (R.M. ) .  X 6. - Page 149. 
Palaeoneilo oviformis n. sp . - S.G.U. Museum. X 5. - Page 151 .  
Fig.  7 :  L.V. 

8: R.V. 
Figs. 9'--1 1 . Palaeoneilo ga!atea (n'ORs . ) ?  - S.G.U. Museum. - Page 149. 

Fig. lO: R.V. - X 4 .  
Figs .  9 ,  11 :  R .V. - X 5 .  

Fig .  12. 
Figs. 13-16. 

Palaeoneilo oviformis n. sp .  R.V. - S.G.U. Museum. X 5. - Page 151.  
Nuculana zieteni HRAUNS - Page 151 .  
Figs.  13-14 :  L.V.  - Mo 6224 and MO 612'.2'2. (R.M. ) .  X 8. 
Fig. 15: L.V. - S.G.U. Museum. X 5. 

" 1 •6: R.V. - " " X 5 . 
Fig. 17. Palaeoneilo oviformis n. sp .  L.V. - Mo 6201 (R.M. ) .  X 5. - Page 151 .  

PLATE XVII 

Katslösa Stage 

Grammatodon cypriniformis (LUKDGREN) . Loc. 840 at Katslösa (bed 30). - Page 154. 
Figs. 1-7 are "Iong" forms without test - interna! ca.s t s .  

Fig. 
" 

8-15 are "short" forms - specimens· with preserveci she!!. 
1 .  L.V. - Mo 6624 (R.M. ) .  X 6. 
2.  R.V. - Mo 6176 (R.M. ) .  X 5.  
3. R.V. - ·  Mo 6181 (R.M. ) .  X 3.  
4 .  L.V. - S.G.U. Museum. X 3.  
5. R.V. - Mo 6191 (R.M. ) .  X 3. 
6. L.V. - Mo 6189 (R.M. ) .  X 3. 
7. L.V. - Mo 624'2 (R.M. ) .  X 3. 
8. R.V. - Mo 6186 (R.M. ) .  X 6 .  
9. R.V. - S.G.U. Museum. X 5.  

10 .  L.V. - Mo 6181 (R.M. ) .  X 3.  
11 .  L.V. - Mo 6178 (R.M. ) .  X 3.  
12. L.V. - Mo 6177 (R.M. ) .  X 3. 
13. L.V. - S.G.U. Museum. X 5.  
14.  R.,r. - " X 5 .  
15 .  Poster ior  end damaged. - S.G.U. Museum. X 5 .  

a :  R.V. 
b: L.V. 

c: Hinge-line . 

PLATE XVIII 

Katslösa Stage 

Fig. 1 .  Grammatodon cypriniformis (LuKDGREK) . L.V. - Katslösa 840 (bed  30) .  - S.G.U. 
Museum. X 5. - Page 164 . 

Fig. 2 .  Grammatodon subrhomboidalis n.  sp .  Holotyp e.  R.V. - Katslösa 95·5 b .  - S.G.U. 

Museum. X 3. - Page 15<8. 
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Figs .  3-5. Catella sinuata n.  sp. - KatsJäsa 840 (bed, 30) . - S.G.U. Museum. X il.  Page 15'7 . 
Fig. 3 :  Interna! east of L.V. 

" 4: L.V. Holotype. 
" 5 a-b : Entire interna! east. 

Fig. 6. Barbatia pulla TERQUEM ? R.V. - Katslösa 840 (bed 30) .  - Mo 6540 (R.M. ) .  X 8. 
- Page 159. 

Figs . 7 a-c. Nucula distinguenda MoBERG. Entire specimen from the Ieft (a), right (b) ,  and 
hinge-Iine (c ) .  - Katslösa 840 (bed 30) .  - S.G.U. Museum. X 6. - Page 154. 

Figs. 8-9. T1igonia modesta TATE. L.V. - Katslösa 84<0 (bed 30) .  - X 5. - Page 166. 
Fig. 8: S .G .U. Museum. 

" 9: Mo 6305 (R.M.) . 
Figs. 10 a-b. Trigonia primaeva n. sp.  Holotype. R. V. - Cardium Bank, Kurremölla. - S.G.U. 

Museum. X 3 .  - Page 165. 
Figs.  1 1-12. Same species .  R.V. - Katslösa 955 (bed 42) .  - S.G.U. Museum. 

F igs . 11 a-b : X 2. 
Fig.  12 : X 3.  

Fig. 13 .  Trigonia primaeva? L.V. - Bran d,sberga p ebble,  Ioc .  "Ljungby kyrkmur" 

(ANGELIN) . - S.G.U. Museum. X 2. - Page 165 . 

PLATE XIX 

D öshult Stage (Figs. 1-3 )  
Katslösa Stage (Figs. 4-14)  

All  figured specimens are from Katslösa. 
Figs .  l-3. Radula duplicata (SowERBY) . - Loc.  700 (bed 8) . - X 3.  - Page 208. 

Fig. 1: L.V. - Mo 61636 (R.M. ) .  
Figs.  2-3 : Moulds of  R.V. and L.V. - S.G.U. Mus,eum. 

Figs . 4-7. Limea katsloesensis n. sp .  - Loc.  840 (bed 30) .  - Page 210. 
F ig. 4: Holotype .  a )  X 3 ,  b) Hinge-Iine enlarged to show the teeth.  X 5 .  Mo 6408 

(R. M.) .  
5:  R. V. - S.G.U. Museum. X 3. 

" 6,: L.V. - Mo 6412 (R.M. ) .  X 3. 
" 7 :  R.V. with colour markings. - S.G .U. Museum. X 6. 

Figs. 8-14. Limea acuticostata MtlNSTER. - Loc.  840 (bed 30) .  - Page 210. 
Fig. 8 :  L.V. - S.G.U. Museum. X 6. 

" 9: L.V. - X 5. 
lO : R.V. - X 5.  
11 :  L.V.  - X 5.  
12 : L.V.  - Mo 6382 (R.M. ) .  X 3 .  
13 :  L.V. - Mo 6Ei24 (R.M. ) .  X 3 .  
14 :  R.V. - S.G.U. Museum. X 3.  

PLATE XX 

D öshult Stage (Figs .  1-3, 9'--13, 17 )  
Katslösa Stage (Figs .  �8, 1 4-16, 18,  19) 

All figured specimens on this p late are derived from Katslösa. 
Figs.  1-3. Entolium cingulatum (GoLDF. ) . - Loc.  700 (bed 8) .  - S.G.U. Museum. X 2. -

Page 217. 
F igs . 1 and 3' : L.V. 
Fig. 2 :  R.V. 
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Figs. 4-8. E. lundgreni MoBERG . RV. - Loc. 840 (bed 30) . - X 2.  - Page 218.  

Figs. 4-7 : Mo 6495-6498 (R.M. ) .  
Fig .  8 :  S.G.U. Museum. 

Figs. 9-13. E. calvum (GoLDF.) .  -- Loc .  700 (bed 8) . - Page 216.  
Figs . 9'-10:  L.V. - S.G.U. Museum. X 2. 

" 11--12 : R.V. -

" " X 2.  

Fig. 13: RV. - Mo 6713 (R.M. ) .  X 1 1/3• 
Figs. 14-16. Chlamys textaria v. ScHLOTHEIM. - Page 213. 

Fig. 14: RV. - Loc. 840 (bed 30) .  - Mo 6·319 (R.M. ) .  X 2. 
13: L.V. - Loc. 840 (bed 30) . - Mo 6494 (R.M.) .  X 1 1/a. 
16: RV. - Bed 27. - S.G.U. Museum. X 1 1/a. 
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Fig.  17.  Chlamys subulata (MOKSTER ) .  R.V. - Loc.  700 (bed 8) . - S.G.U. Museum. X 2. -
Page 212 .  

Fig. 18 .  C. interpunctata n. sp .  Holotype. L.V.  - Loc.  955 (bed 42) . - S.G.U. Museum. 
X 2 1 /2 . - Page 214. 

Figs. l\}  a-b. Ptychornphalus cf. expansus (Sow. ) .  - Loc.  873 (bed 36) . - Mo 6607 (R.M. ) .  
X 1 1/a. - Page 238. 

PLATE XXI 

D öshult Stage (Figs. 9, 11 ,  12) 
Katslösa Stage (Figs. 1-8, and 10)  

Al l  figured specimens are derived from Katslösa, and are (except  Fig .  7) p reserved in 1 he 
S .G .U. Museum. 
Figs. 1-fL PZicatula spinosa Sow. - Page 2'20. 

Fig. 1 :  L.V. - Loc.  840 (bed 30 ) . - X il.  
2 :  RV. a )  inside, b )  outside. - Beds 31--33. - X 2. 
3 :  R.V. a l  inside,  b) outside.  - Beds 3 1-35 . - X 2 .  
4 :  L. V. - Beds 31-35. - X 2 1/3. 
:'i-6' : L.V. interna! cast s .  - Loc .  840 (bed 30) . - X 5. 
7: L.V., t e s t  p artly preserved. - Loc. 8�0 (bed 30) .  - Mo 6533 (R.M. ) .  X 2. 
8: L.V. ,  interna! east. - Loc.  850 (bed 32) .  

Fig. 9 .  Dirnyadon sp .  R.V. , a )  interna! east, b )  the mould with remnants of the  she!! .  
- Loc.  700 (bed 8).  - X 3.  - Page 220. 

Fig. 10 . Plicatula sp .  2 (cf. P. suecica LuKDGREK ) .  Hinge of a L.V. of !arge specimen. -
Loc.  873 (bed 3i6) . - X 3. - Page 222. 

Figs. 1 1-12. Entolium cingulaturn (GoLDF. ) .  - Loc.  700 (bed 8) . - Page 217 .  
Fig .  11 :  R.V., interna! east .  Nat .  s ize .  

1 2 :  L .V., interna! east  with small remnants o f  the test .  X 2 . 

PLATE XXII 

Katslösa Stage 

Plicatula orbiculoides (Römm) ? Left valves .  - Page 221 .  

All  figured specimens, except that of  Fig. l ,  are p reserved in the S .G.U. Museum. 
Fig. 1 .  Loc. 840 (bed 30 ) . - Mo 6419 (R.M.) . X il. 

2.  x 3. 

3. Inside. - Loc. 840 (bed 30 ) . X 3.  
Figs .  4-16 are natural interna!. casts  with imp ressed sculpturo of the hast she!! . All  specimens, 

except that in fig. 6, are from loc .  850 (bed 32 ) . 
Enlargements : 
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Fig. 4 :  X 6.  
5:  X 5. 
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" 6 :  X 5. - Loc.  840 (bed 30 ) .  
7 :  X fi. 

Figs . 8--16 :  X 3 .  

FLAT E XXII l .  

D öshult Stage (FigH. 3 )  
Katslösa Stage (Figs. 4-!1! 

All figured specimens are derived· from Katslösa.  
Fig. l .  Chemnitzia sp . - Loc.  700 (bed 8) . - Mo 6654 (R.M. ) .  X 6. -- l 'age 2B7.  
Fig. 2 .  Small gastrop ods .  - Loc.  7'00 (bed 8) .  - S.G.U. Museum. X 10. - Page 2B8. 
Fig. 3 .  Small gastrop od.  - Loc .  700 (bed 8) .  - Mo 6,65'2 (R.M.). X 13. - Page 238. 
Figs. 4 a-c. Ptychomphalus cf. expansus (Sow. ) .  - Loc.  9·55 (bed 42) .  - S.G.U. Museum. 

Nat. s i ze . - Page 238. 
Figs. 3-6. Chlamys tullbergi (LuNDGREN) . R.V. - Loc .  840 (bed 30) .  Nat. s ize .  - Page 213.  

Fig. 5 :  Natural intemal east .  - Mo 6523 (R.M. ) .  
6 :  Natural extemal mould. - Mo 6517 (R.M. ) .  

Figs . 7--9 . Bairdia amalthei QuENST. - Loc. 840 (bed 30) .  - Ar 9625 a and b, Ar 96H 
(R.M. ) .  X 40 .  - Page 245. 

PLATE XXIV 

D öshult Stage (Fig. 1 1 ) .  
Katslösa Stage (Figs. 1-10, a n d  12) 

All figured specimens are from Katslösa.  All ,  except that in f ig.  9,  are preserved in the S.G.U. 

Museum. 
Figs. 1--3.  
F igs .  4-ö. 

Figs. 6- 8. 

Fig. 9 .  

Fig. 10.  

Fig. 11.  
Fig. 12.  

Passaloteuthis alveolata (WERNER) . - Loc.  768 (bed 18) . Nat. s ize .  - Page 242. 
Passaloteuthis apicicurvata (BLAINVILLE) .  Nat. s ize .  - Page 243. 
Fig. 4 :  Bed 39.  

5 :  Beds 31-33. 
Pseudohastites charmouthensis (MAYER) . Nat. s ize .  - Page 244. 
Fig. 6: Bed 29. 

7: Bed 19. 
8: Bed 26. 

Belemnites sp . (cf. P. apicicurvata) .  In bed 36. - Mo 6591 (R.M. ) .  Nat. s ize .  -
Page 243. 
Serpu:a cf. raricostati Qt:ENST. and Passaloteuthis alveolata. - In bed 18  (loc .  
768) .  - X 2. - Pp.  143 and 242. 
Arietites sp. Intemal east .  - Loc. 700 (bed 8). X 2 .  - Page 241 .  
Bairdia disper sa TATE & BLAKE. In bed 19 .  - X 20. - Page 24ö. 



E r r a l a  

Page 7 3 ,  Iine 3 2 - For Bed 1 0  ( l o c .  745)  read Bed l O  ( loc . 7 2 5 ) .  

The stratigraphical table, P.  1 2 6,  should b e  corrigated i n  accordance with the text a s  follows : 

N . W .  Scania l Central Scania l S . E .  Scania l Bornholm 
[Central and Western 

Europe 
---�---� 

Wealden ? Upper fresh water Lower Cretaceous 

? series and Lias Il and Jurassic 

? Davoei zone 1 al Exp .aequir . z .  Brandsberga ? Exp.aequiv . z .  Centaurus zone 
;8 �  

lbex zone 

J 
Lias y 

m al Cyprinif. z .  l l l l J amesoni zone J amesoni zone Jamesoni z .  ""' ""' al m 
A lveolatus z .  � 

1 1 1 1 1 1 1 1 1 1 1 1  Lias � 

""' Myacid B .  Non-
""5 �  

Ammonite B .  
fossiliferous A rietites o r } {j al beds ,o a:; Lias a3 

� A vicula B .  Bucklandi z .  

U .  Helsingborgian l 1  l l Lias a1-a2 

L. 
Höör sandstorre Thaurnatopteris Cardinia fallini 

" and arkose flora Thaumatopt. fl . 

Rhaetic Ark o se I I I I I I I I I  1 1 1 1 1 1 1 1 1 1 1  Rhaetic 
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