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PREFACE. 

In transiating this work into English and in printing it so 

many clerical and typographical errors crept in that the cor­

rections of them required more time than had been anticipated. 

The work, principally intended to assist the participators in 

the Silurian excursions that had been arranged after the 

Geological Congress in Stockholm, could, of course, only be 

distributed to the members of the Congress in the form of 

proof-sheets - and bad ones at that. Subsequently I had 

the advantage of Professor TöRNQUIST looking over the proof­

sheets, for which service I am greatly indebted to him, so 

much the more so as he allowed me to insert a couple of 

bits of information of his own, previously unpublished. I 

ha ve now als o ad d ed an Index. 

For the sake of brevity, the place of publication of the 

various works mentioned in the several bibliographical lists is 

often omitted, especially in such cases where the works are 

printed in the Transactions of the Geological Society in Stock­

holm (Geol. För. Förh.) or among the publications of the 

Geological Survey of Sweden (Sver. Geol. Unders.). 

It should also be remembered that the annexed map 

showing the distribution of the Silurian through the several 

provinces of Sweden is only a sketch-map, which, especially 

as regards the northern parts of the country, is very imperfect 





CHAPTER I .  

Introduction. 

By the name )) Silurian • is here understood all o ur de­
posits characterized b_y trilobites or graptolites, as well as 
some others in which certainly the said groups of animals are 
not represented,  or in which fossils on the whole have not 
been met with, hut which yet are in such close relation to 
the first mentioned that they must distinctly be brought 
together with them. The Silurian, in older times here com­
monly called the Transition formation, occupies amongst our 
sedimentary deposits , apart from the Quaternary, of course , 
indisputably the first place.  Distributed over a great many 
areas, of which several are of very large extent, the deposits 
belonging to this system are namely found scattered all over 
the country, even in its most widely separated parts . 

If we combine . all zones of Silurian proved to exist in 
Sweden, we can obtain a continuous series of the strata thereof, 
beginning with the oldest bed of the system and extending 
right up to, and including, its youngest . As it also happens 
here that one and the same zone, or contemporaneously formed 
deposits , in different parts of the country may not only 
quantitatively be more or less developed, hut also pretty 
frequently show very dissimilar, not seldom peculiar, develop­
ment for the separate localities or areas, such a grouping 
together also gives a complete picture of the system in an its 
varying multiplicity . 

At many places only single "'ones , or a few such, are 
met with, whilst at oth er places a more considerable part of 
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the senes of strata is represented . Amongst the provinces 
or parts of the country where the Silurian is distributed 
over fairly large areas we have first of all to mention Skåne 
(Scania) , Västergötland , Dalarne (Dalecarlia) , Jämtland , Öster­
götland and Ni:irke ,  as well as Öland and Gotland , the two 
large isl_ands exclusively built up of Silurian. Skåne and Vä­
stergötland ,  as well as Dalarne and Jämtland, distinguish them­
selves especially by the multiplicity of zones developed there, 
hut only in the tvvo first mentioned provinces may the se­
quence of strata be said to be completely represented .  If we 
look at the coast of Småland , Öland and Gotland regarded 
as a particular Silurian field , although disjointed by the sea, 
even this latter may,  especially when we include the shore 
shingels which represent strata concealed by the Baltic , be 
said to show a complete series . 

Our Silurian strata have , as a rule , even if they have not 
entirely escaped tectonic disturbances, rarely been more strongly 
folded or compressed to such an extent as to destroy fossils 
embedded therein, or to a:ffect them to any conside1�able degree .  
This condition is particularly conspicuous in Västergötland, 
where the almost horizontal Silurian strata , in a more or 
less complete sequence, are accessible everywhere in the 
many table-mountains ,  that have been cut out by circumdenu­
dation. The Silurian is certainly richer and perhaps even 
more completely representative in Skåne, hut the investigation 
is made difficult there , not only by the dislocations occurring 
everywhere , hut also by the facial differences which exist 
in different parts of the province .  It is therefore no mere 
accident that Västergötland ' s  Silurian , which already for the 
budding research offered the most favourable starting point 
one can well wish for, later on formed the solid fraruework 
round which the science of modern Swedish Silurian Geology 
has been built . Västergötland may also with every reason 
be called the classical ground of Swedish Silurian Geology. 
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The · fossils em bedd ed in the Silurian strata w er e at a 
very early date paid attention to by Swedish investigators . 
Already in the year 1715 L. RoBERG, Professor at the Uni­
versity of Uppsala, reproduced in a »Dissertatio academica de 
tluviatili astaco ejusque usu medico » Trilobites in boulders 
from Väddö ,  in the archipelago of Uppland, and be spoke of 
them in such a manner, that it is quite obvious tbat be 
looked upon the m as crustaceans . In 1 7  2 7 BRoMELL 1 describes 
and reproduces Silurian fossils from different parts of the 
country (Gotland, Västergötland and Skåne) , and in LINN:f: ' s 2 
writings such are mentioned in several passages. Our first real 
palaeontologist was very likely, however, GYLu;NHAHL, :J who, 
in l 7 7 2, in an excellent manner d escribed and reproduced a 
couple of cystideans. By stating that the animals must have 
lived and died where we now find their remains, he also indicates 
the position of the animals in the zoological system , as well as 
the geological horizon of the fossils . Amongst our older Silurian 
palaeontologists we must further mention vVAHLENBEHG4 and DAL­
MA�, 5 HrsiNGER, 0 who was, however, more of a stratigrapher 

1 BROMELL, M. voN: Lithographiae svecanae specimen secundum. U psaliae. 
2 As for example in CARL LINNAEI Öländska och Gothländska resa 1741. 

Stockholm 1745; CAm, LINNAEI Wästgöta-resa 1746. Stockholm 1747; CARL 

LINNAEI Skånska resa 1749. Stockholm 1751; Museum Tessinianum. Stock­
holm 1753, and Systema naturae, Edit. XII. 1768. 

" GYI.T.ENHAHL, J oH. ABR.: Beskrifning på de så kallade Crystall-äplen och 
kalkbollar, såsom petreficerade Djur af Echini genus, eller dess närmaste slägtingar. 
(Description of the so called Crystal-apples and limestune spheroids as petrified 
animals of Echini genus or closely allied forms.) Kg!. sv. Vet.-Ak. Hand!. för 
år 1772. 

4 W AHLENBERG, G.: Petrificata telluris svecanae. Nova acta Reg. Soc. 
scient. Upsaliensis, Vol. 8. Upsaliae 1821 .  

6 DALl\fAN, J .  W.: Om Palaeaderna eller de s å  kallade Trilobiterna. (On 
the Palaeadae or the so called Trilobites.) Kg!. sv. Vet.-Ak. Hand!. för år 
1826. Stockholm 1827; och Uppställning och beskrifning af de i Sverige funne 
Terebratuliter. (Account and Description of the Terebratulites found in Sweden.) 
Kg!. sv. Vet.-Ak. Hand!. för 1827. Stockholm 1828. 

" H[SINGER, W.: Lethaea Sveciea seu Petrificata Sveciae iconibus et 
characteribus illustrata. Holmiae 1837. 
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and collector, LovEN 1 and ANGELIN, 2 which latter we have 
also to consid er as the f o under of our modern Silurian Geolog y .  

Even i f  our older Silurian palaeontologists by no  means 
took their material exclusively from Västergötland ,  this latter 
province was nevertheless for all of them a source sedulously 
drawn upon and a very prolific one to boot. As regards the 
abundance of fossils, other provinces and parts of the country 
might very likely be able to measure themselves with Väster­
götland, but with respect to the stratigraphy again , Västergöt­
land's Silurian occupies incomparably the first place on account 
of the striking regulm·ity with which the different rocks, each 
one with its peculiar lethaea (to use a name proposed by 
DAL:MAN) recur in all the mountains that rear themselves 
above the Västergötland plain . Already KAL:M :l gave a very 
good account of the sequence in the mountains of Västergöt­
land ; his statements about the succession of strata were 
further confinned by LINNl<:, who also tried, as much as the ele­
mentary knowledge of those days permitted, to apply the same 
sequence of strata even to the Silurian of other parts of the 
eountry, something which in our time induces NATHORS'r4 to 
call LINNf: the fonnder of Stratigraphical Geology. 

A safe foundation for a general stratigraphy can, however, 
after the experience gained , only be obtained with the aid of 
palaeontology . 'fhe systematic division and arrangement of the 
Silurian strata demanded thus a certain greater development of 
Silurian palaeontology. lt was also first in 18 54 that ANGJ<:­

LIN, after ha ving finished his extensive researehes in to the trilo­
hi te fauna of Sweden, saw himself enahled to bring out his weil 

1 LOVEN, S.: Svenska Trilobiter. (S wedish Trilobites.) Öfvers . Kgl. Vet.­
Ak. Förh. för 1845, p. 46 and 104. Stockholm 1846. 

2 ANGELIN, N. P.: Palaeontologia Scandinavicu. Lundae 1851, 1854. 
3 PEHR KAu1's Wästgötha och Bahusländska resa förrättad år 1742 . 

(Journey in Västergötland and Bohuslän in the year 1742.) Stockholm 174(;. 
4 NATHORST, A. G.: Carl von Linn!� �åsom geolog. (Carl von Linne as a 

geologis ! .) Uppsala 1907. 8:o. 



INTRODUCTION. 9 
known Silurian scheme , which still to day forms the basis of our 
Silurian stratigraphy . As the scheme in question is built 
upon palaeontological ground , its different divisions could be 
called after the fossils chiefly occurring therein, something 
which for several reasons must be looked upo n as an advan­
tage which it possesses above the Silurian schemes of many 
foreign countries whose subdivisions are , for example , designated 
with inexpressive ,  nugatory numbers or letters, or have received 
local appellations taken from one or another typical occurrence . 
The designatians taken from palaeontology are certainly pre­
ferable also on account of their being more general, and thus 
giving a greater valne to the scheme,  when it is a case of pa­
rallelizing deposits from different localities . ANGELIN's scheme 
has also the merit of possessing a unitat-y ground of classifi­
cation, viz . the succession of the trilobites . At the same time as 
the scheme has g·ained in force by reason of this, the power 
of accommodation has to a great extent been lost, as the 
practicability must suffer by reason of no regard , or a small 
such, being taken to other classes of animals than trilobites .  As  
soon as  we have to  do  with formations in  which trilobites 
predominate , the scheme is excellent, but when it is a ques­
tion of formations with another palaeontological facies ,  it hap­
pens easily that we fall short with it . 

And in reality it was also proved very soon that 
ANGELIN's scheme was not sufficient even for Västergötland, 
i. e .  for the province whose Silurian strata have in the first in­
stance been a decisive factor for the scheme . As it was neces­
sary also to take regard to Västergötland's graptolite-hearing 
s hales, LtNN ARSSON tried very soon 1 to make room for these 
too in the g e n e r a l  se h e m  e. The new additions which it 
thus received made , of course, an end of its entity . The weaken­
ing which the scheme suffered therefrom was , however, not 

1 LrNNARsso:>, J.  G. 0.: Bidrag till Vestergötlands geologi . (Contributions 
to the geology of Västergiitland.) Öfvers. Kgl. sv. Vet.-Ak. Förh. 1868. 
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very noticeable until later on, and it must at any rate be 
called a very great advance that the importance of the grap­
tolites for the stratigraphy received its due . 

As detailed researehes of the Silurian , from ha ving 
at first been principally carried out only in Västergötland, 
were by and by also made in other provinces, ANGELIN's 
scheme was put more and more to the test . For Dalarne, 
for example , TöRNQUIS1' 1 found himself compelled to set up 
quite a deviating scheme, in which the petrographical nature 
of the strata played an important part . It was lucky that 
LINN ARSSON , after studies made of the Silurian in Väster­
götland, found an opportunity of more closely examining the 
Silurian even in other parts of Sweden. vVhen LrNNARSSON 

on that occasion could prove that ANGELIN's scheme ,  that had 
been modified by him, could very well be applied to the 
Silurian of, for example , Dalarne ,  it became an important 
contribution towards the establishment of the old scheme . 

As regards Skåne a.gain, J,INNAHSSON has certainly given 
an account of the sequence of strata for certain parts of the 
graptolite-hearing shales which play such a great part here, 
but Tur.J"BERG was the first to make an attempt at setting 
up a complete scheme for the Silurian of Skåne . Making use 
of LINNARSSoN's preliminary work , and taking the English 
pattern as his guide , he sets up a scheme in 1882, 2 which 
certainly takes up portions of ANGELIN's scheme , but yet on 
the whole , · especially with respect to the Ordovician , is so 
unlike the former, that complete parallelization between the 
two is hardly possible . A more careful examination of TuLL­
BEiw's scheme of the Silurian of Skåne afterwards proved 

1 TöRN(�liiST, S.  L.: Om lagerföljden i Dalarnes undersiluriska bildningar. 
Geologiska iakttagelser. (The sequence of strata in the Ordavieian deposits of 
Dalarne. Geol. observations.) Lunds Univ:s Årsskrift, Tome III, Afd. IV. 1867. 

' Tuu.BERG, S. A.: Skånes graptoliter. I. (The Graptolites of Skåne. l.) 
Sver. Geol .  Unders. Ser. C, N:o 50. 
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several inaccuracies 1n it, 'vhich obviously crept in just on 
account of faulty basis of division . 1 'I'uLLBERG's Silurian 
scheme has been of great use just on account of its mistakes; 
we have namely learned from them to what extent the value 
of a scheme depends upon its having a u n i  tar  y b a s i s  o f  
d i v i s i o n . On the whole there are now hardly more than two 
classes of animals, viz . the trilobites, representing deposits from 
shallower, and the graptolites , representing such from deeper 
waters, which each in its special place are of such great extent , 
both vertically and horizontally, that they are suitable for 
basing a Silurian scheme upon . And on the whole the two 
schemes, each built upon its class of animals as mentioned , 
supplement each other in a very excellent manner. ParaHel 
schemes obtained by combining two schemes of the afore­
mentioned kind have lately often been made usc of. 2 The 
scheme occupies in such case as a rule still a third column 
indicating strata in which the two groups of animals are 
simultaneonsly represented. In several instanccs the brachio­
pods , which at any rate pretty often are the sole representatives 
of shore deposits, very likely merit a column of their own in 
the scheme, but unfortunately the succession of the littoral 
brachiopod faunas is not yet sufficiently known.  

Before we pass on to  an account of  the present day 
general scheme for Sweden ' s  Silurian , it might be worth while 
to point out, partly that our lmowledge of the sequence of 
strata in certain cases is rather imperfect - as, for example , 
we know too little of the conditions concerning the Gotlan­
dian in the said respect in districts where limestorres (or tri-

1 Such inaccuracies occur also in the scheme drawn up by LINNARSSON, 

hut they are not  quite so glaringly conspicuous there. 
z As for example MoBERG and SEGERBERfl. (1906), OLIN (1906), WEsTERGÅRD 

1909). - lt was really T0RNQUIST, who, in 1875 (p. 56 in >Berättelse om en 
geologisk resa genom Skåne och Östergötland>>), first stated that the graptolite 
shales were part! y to be parallelized with, not only put in between, the limestone 
deposits. 
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lobite-bearing strata) prepondm·ate - partly that the difference 
between the scheme in its oleler and present day shape is, of 
course , not noticeable with regard to the Cambrian, in which 
graptolites , at least in our country , do not yet appear. To judge 
from certain conditions it almost seems, as I have stated else­
where , 1 as if there had also been genera or forms amongst 
the trilobites which ,  contrary to the majority, had flourished 
best under such conditions as existed in somewhat deeper water . 
If such a distinction could really be proved, we would have 
cause to divide the scheme into two columns also with regard 
to the Cambrian , of which then the one would to a certain 
d egree correspond to the column for graptolite or deep-water 
facies in the remairring Silurian or, at least, play an inter­
mediate part. 

General Scheme of the Silurian of Sweden. 
(From l:'hore or shallow sea) 
Trilobile (and. Brachiopod) 

facies. 

(From deeper sea) 
Graptolite facies. 

Series O. Gotlandian. r Öved-Ramsåsa formation in Skåne. 

Regin E 1 
Enerinnrus beds 1 

Grind-sandstorre in Dalarne. 

Gotland's strata, viz . Sphaeroco­

dium m arl and younger. 

Gotland's strata older than t h e [Col on u s shales. 
Sph aerocodium marl. 

C 
Pentamerus limestorre and l yr

h

tog
l

raptu s 

Q · · h Ph ll' ;"' 
s a es. 

uartZlte w1t acops e �pt1y rons 
in Jämtland. Rastrites shales . 

1 l\foHI<:RG, J. C. and SEGERBEUG, C. O.: Bidrag till kännedom ont rerato­

pygeregionen med särskild hänsyn till dess utveckling i Fogelsångstrakten. 

Lund:; Univ. Årsskrift. N. F. Bd. 2, Afd. 2. Lund 1906. (Note un 

page 511. 
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Series B. Ordovician. 
(From shore or shallow sea) �From deeper sea) 

Gtaptolite facies. Trilobite (and Brachiopod) 
facies. fThe Leptaena limestone i n  Dal·1 

Regio DE. arne. 
Harpes beds. lBrachiopod shale m Västergöt- Upper Dieelio-

land and other provinces . J. graptus shales. 
Regio Db. 

Trinucleus beds. 

Regio Da. 

Chasmops bedo:. 

Regio C'. 
Asaphus beds. 

Regio BC. 
Ceratopyge beds.  

Series A. 

Regio A (partim). 

Olenus beds. 

Regio B (et A partim). 
Paradoxides beds .  

Regio Fncoidw·um. 

OleneJlus beds. 

{Middle Dicellograptus shales . rLower Dicellograptus shales. 
U p per Didymogra p tus sh ales. lThe upper part (zones 2 to 5) of the 

Lower Didymograptus shales. 

fThe lowest part (zon e l) of the Lo w er 
l Didymograptus shales. 

Dictyogra p tus shales. 

Cambrian. 

Graptolite-hearing 
strata are not known. 



CHAP'l'ER II. 

General review of the different series. 

Series C. Gotlandian. 

Of those parts of the country, from which the forma­
tions belonging under this heading are known, only Skåne 
can point to a complete series, and one that has been at all 
satisfactorily cleared up with regard to the sequence of strata . 
W e find namely there not only the whole suite of the Got· 
Iandian graptolite shales, but also a younger division , the so 
called Öved-Ramsåsa formation ,  whose lower part, composed 
of limestorres and shales ,  may be said to have a trilobite 
facies ,  whilst the very uppermost part consists of sandstones 
in which the fauna, which is entirely without trilobites ,  con­
tains brachiopods and one Leperditia as the principal fossil . 
To judge from all the circumstances, the Ö ved-Ramsåsa formation 
very probably directly overlies the Colonus beds, and is there­
fore not, as TuLLBERG seems to have believed at first, partly 
the latter 's equivalent . Åccording to some accounts of the 
gTaptolite shales by TuLLBERG and TönNQUIS'l' , and quite recently 
of the Ramsåsa formation by MoBERG and GRöNWALL, we get 
the followirg schenw for 

The Gotlandian of Skåne. C I 1• 

4. 
" Vo Colonus beds 

' The H.oman figures (next to the letter indicating the series) designale 
in this \\·ork only types for a different developrnent of the series in question. 
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fZone of 

)) 
2. Cyrtograptus beds. 

fZone of 
» 

1. Rastrites beds .  } ) 

l 

» 

» 

)) 
» 

Cyrtograptus Carrnthersi LAPW. and 
Monograptus testis BARH. 

Cyrtograptus rigidns TULLB. 

Monograptus Riccarlonensis LAPW. 

Cyrtograptus Murchisoni CARR. 
Lapworthi TuLLB. 

» spiralis GEIK. 
» Grayae LAPW. 

Monograptus runcinatus LAPW. 
» Sedgwicki PowrL. 

Diplograptus cometa GEir\. 
>> folinm His. 

JJ[onograptus triangulatus HARKN. 
cyphus LAPW. 

Diplograptus vesiculosus N ICH. 

>> acuminatns LAPW. 

Gotland again, the large island exclusively built up of 
Silurian strata belonging to this series and from which the series 
has just borrowed the name, shows strata of another kind, on the 
whole deviating so much from those of Skåne that no complete 
parallelization , zone for zone , has been possible .  A great 
obstacle to parallelization is the circumstance that we are not 
even quite clear about the sequence of strata in the Silurian 
of Gotland. As is generally the case with deposits from 
shallower waters , synchronous deposits occur namely here , too ,  
in  a very varying habitus ; we  also fin  d a caleidoscopic mixture of 
coral-reefs , Stromatopora-reefs , crinoid-banks, Megalomus-banks, 
limestones and sandstones charged with brachiopods or trilo­
bite-hearing ones, graptolite-hearing marls etc . etc . No settled 
palaeontological facies exists , no group of animals (except per­
haps the braehiopods) runs right through the entire series of 
strata in a sufficiently unintm·rupted sequence that the forms 
belonging there, rather than others, can be used as charac­
teristic fossils in a unitary scheme.  W e certainly know the 
sequence of strata quite well in the Visby section ,  at the N\iV. 
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coast of the i sland , where the oldest strata occur, and likmvise 
the sequence of strata of the southern part of the island (geolo­
gical map-sheet Hamra) , where the youngest deposits are found , 
hut the relation between these two parts has not yet been cleared 
up satisfactorily . We might, however, with great reservation 
be able to give about the following form to the scheme for 

9. 
R. 
7. 
6. 
5. 
4. 
3. 

The Gotlandian of Gotland. C II.1 

f Crinoid limel!tone or Stromatopora limestone. Bard limestones ) 
\Grey, somewhat lameliar limestone . 

Ostracod l imeston e .  
Girvanella 2 l imeston e. 
Oolite . 
Sandston e . 
Girvanella 2 marl . 
Dayia l imestone (with D. navicula Sow.) 

2. Marl-shales with limestone bands (also containing graptolites). 
l. Sha!es ·with Stricklandinia lirata Sow. 

Of the strata mentioned the »Girvanella »-bearing strata, to­
gether with the oolite and sandstone interstratified between 
them, or, as we can also say, the strata containing Homalonotus 

Knighti KöN. var . rhinotropis ANG. are very likely to be corre­
lated with the lower part of the Öved -Ramsåsa formation. 'l'he 
Gotlandian strata lying below this woulcl therefore be correlated 
with the Upper graptolite shales of Skåne, from the Golonus 
beds to the Rastrites beds inclusive . Whether the limestones in 
the said beds, or on the other hand the graptolite-hearing marl­
shales occurring on Gotland , permit of any more cletailed pa-

' W hen this treatise was about to be printed I received the following papers: 
MliNTHE, H.: »The sequence of strata in Southern Gotland» and HEDSTRÖM, H.: 
••The silurian Stratigraphy in the neighbourhood of Visby,, which give fresh contri­
buhons to the stratigraphy of the Gotlandian of Gotland. l regret lhal I can now 
only refer to the papers themselves, both published as guides for the 11th 
lutern. Geol. Congress .  

2 The fossils, which up to that time bad been caJled Girvanella, were in 
1908 more closely sludied by RoTHPLEn, and by him partly described as $phaero­

corlium (qotlandicurn). Of course, we now haYe to write ••SphaP.rocodium mar!• 
and •Sphaerocodium limestone•. 
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rallelization must for the present be left undecided. Mono­

graptus dubitts SuEss and Gothagraptus nassa HoLM are , howe­
ver, common to the lower part of the Golonus beds and to 
the » marl-shales with limeston e bands» of Gotland. 

To the W.  of Storsjön Lake in Jämtland the Gotlandian 
seems to have assumed quite a peculiar development. In the 
deposits found there we have the following sequence of strata for 

The Gotlandian of Jämtland. C III. 

3. Rastrites beds (upper part) . 
2. Pentamerus limestone . 
l. Quartzite with · Phacops elliptifrons EsM. 
The Pentamerus limestone contains ,  besides Pentamerus 

oblongns Sow ., trilobites such as, for example , Encrinurus 

punctatus W AHLENB., Proetns concinnus DALM. and Bumastus 

barriensis MuRCH. - As the (Upper) Rastrites beds here have 
not been met with directly covering the Pentamerus lime­
stone , it is quite possible tbat they may be partly parallelized . 
As for the Gotlandian , the Silurian of Jämtland has its nea­
rest parallel in the Silurian of Norway . 

In Dalarne, where the lower part of the Gotlandian is 
developed in the form of Graptolite shales, the uppermost part 
consists of a sandstone (» slipsandsten » =grind-sandstone) to 
all appearances devoid of fossils , but which yet on account 
of its sequence may be looked upon as pretty well correspond­
i ng to the Öved or Ramsåsa sandstone in Skåne . As we also 
take in to account a coup le of little known strata f o und together 
with the grind-sandstone , we obtain the following scheme for 

The Gotlandian of Dalarne. C IV. 

4. Grind-sandstone . {Bumastus limestone .  }{ 
3. G h 1 . f .1 = Golonus rey s a e poor m oss1 s .  
2. Retiolites beds . 
l. Rastrites beds. 
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Besides the provinces and parts of the country quoted 
we find Gotlandian strata also in Västergötland and Östergöt­
land, where we have, for example in the neighbourhood of St . 
Åby, shales belonging to the topmost part of the Rastrites beds . 

Series B. Ordovician. 

In the deposits coming under this heading we find the 
majority of the zones developed not only with trilobite faeies, 
hut also with graptolite facies, and more locally there appear 
furthermore also some deposits with another facies, such as, 
for example , brachiopod facies, coral or crinoid facies. In some 
parts of the country a trilobite facies is predominating, in 
others again a graptolite facies, hut here the continuity is as 
a rule never so complete as not to cause the dominant facies 
to give way, at least in some zone, to that of the other type .  
Sometimes we find trilobite and graptolite facies alternating 
with each other in regular order . A combination of all the 
facies of one kind or another that are known to exist in 
different parts of the country, and come under this heading, 
gives us the scheme over leaf in which , however, many of 
the minor zones are merely of local significance . 

As has been mentioned in the preceding lines, a tri­
lobite facies exists in the Ordovician system in many parts 
of the country, yet, even in such a case , the very lowest strata, 
i .  e .  the lower part of the Ceratopyge region, is as a rule 
developed in the form of graptolite shale, the Dictyograptus 
shale , in which trilobites have been found at only two places . 
The Dictyograptus shale is, however, at many places substi­
tuted by a brachiopod facies, the Obolus beds, which have 
clearly been deposited in shallow water. Typical Dictyo­

,qraptus shale is found in Skåne , Southern Öland, Öster­
götland, Västergötland and Ångermanland . Obolus beds occur 
in Dalarne, N orthern Öland, the Silurian district of the 
Northern Baltic (in boulders) and possibly in Östergöt-
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land . Apart from the very lowest part just mentioned , the 
Ordovician in Öland, as well as in Närke - where, as far 
as we know, only the lowest parts of the series (Ceratopyge 
l imestone and the lower part of the Orthoceras limestone) are 
represented - is developed exclusively in the form of limestone 
facies in which, apart from some bands loaded with cystideans, 
trilobites predominate , and graptolites are only 1net with in 
exceptional iri.stances . In Västergötland and Dalarne a pro­
nounced graptolite · facies has also been found at a slightly 
higher level, viz . in the Lower Didymograptus bed s which 
correspond with the topmost part of the Ceratopyge region 
and the lower part of the Asaphus region . In these provinces 
we have furthermore quite a pronounced trilobite facies in 
whose deposits graptolites are only rarely met with in that 
part of the Trinucleus beds ,  which has been designated the 
»black Trinucleus sh ale » and which furthermore has also 
in Östergötland been proved to contain graptolites ,  and in 
the » F  lagkalk » of Dalarne, transition beds between the Asa p hus 
and Chasmops regions. Even in Skåne and Jämtland the 
Lower Didymograptus beds are met with, but in these pro­
vinces ,  especially in the former , the graptolite facies is con­
spicuous even in the younger strata . Thus we have in Skåne 
also an Upper Didymograptus shale, after which comes the 
Dicellograptus shale , which from the highest part of the 
Asaphus region continnes right through the entire Ordovician 
up to the base of the Gotlandian , here and there with layers 
in which a more or less predominant trilobite facies is, so 
to say , put in . Even in Jämtland 's  Ordovician the Lower 
Dicellograptus shales are to some extent represented, and 
this is all the more remarkable ,  as a graptolite facies in 
Scandinavian strata of this age is otherwise only known of 
in Skåne (and N orway) . In the deposits formed in shallow 
water (and especially in those developed with trilobite , coral 
or brachiopod facies) those belonging to the upper part of 
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the senes also show the greatest variety with regard to the 
kind of the deposits . We have thus here : in Västergöt­
land the typical Brachiopod shale, in Dalarne the '' Kling­
kalk » (clink-limestone) and Leptaena limestone, in Skåne the 
zone of Phacops eucentra ANG . (deficient in brachiopods) , and 
further the peculiarly developed Silurian of the Northern Baltie 
district, which Silurian ,  only known in boulders , otherwise 
in all particulars approaches the Esthonian Silurian . 

It is also worth remarking that trilobite-hearing lime­
stones, embedded in the graptolite-hearing shales (as , for example, 
the limestorre with Pliornera Törnquisti HoLM an� .A.rnpyx pa­
ter HoLM, in the Lower Didymograptus shales of Dalarne , 
and Fågelsång 's  Orthoceras limestone) pretty often have a 
peculiar charader, as well as some strata in which grapto­
lites and trilobites occur together (as, for example, the zone 
of Calymrnene dilatata developed in Skåne and the zone of 
Robergia microphthalma  in Jämtland) .  

Series A .  Ca mbrian. 

Contrary to the conditionR in the Ordovician , there exists 
a certain . inonotony in this series. . . . It is not enough that 
graptolite-hearing deposits are absent here , wherefore we have 
to stick exclusively to a trilobite facies ; in other respects, too ,  
a uniformity makes itself felt by a practically similar deve­
lopment of the same zone over almost the whole area occu­
pied by deposits that come under this heading, although in 
some instances the petro.qraphical nature of a zone may be 
quite heterogeneons in different districts, a conditiou of which 
we shall soon quote an example . .  In some zones , however , 
brachiopods are so plentiful that one can talk of a brachio­
pod facies . This is especially the case with the zone of Para­

doxides Forchharnmeri ANG . ,  which is thus developed partly 
with a trilobite facies, partly with a brachiopod facies .  In 
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the Olenidian there certainly occur banks with masses of 
brachiopods, hut these are interstratified and by transition 
connected with trilobite-hearing strata . In the sandstones of 
the Olenellus beds the brachiopods are also (sometimes in 
company with pteropods) at many places the only element 
of fauna, whereas the same deposits elsewhere also contain 
trilobites in scanty measure . 

Table of the Cambrian. Series A. 
A I A II 

d r Acerocare zone 
. -� Peltura zone 

� .a  iil �· � Eurycare zone 
� ] � l Parabalina · spinulosa zon e 
al o � Olenus zone � o. 
c.-5 ::- Agnostus . zone 

or Orthis lenticularis zone 

f Forchham- JAgnostus laevigatus zone \ or Orthis exporrecta->. d � i5 d -� meri beds \ Centropleura Loven i zon e f conglomerate. 

§ 8 :-s �  
25 · - �  li f Paradoxides Davidis zone 

u 2 � u Tessini Middle Tessini layers 
. _g 't "' � o. i:: ::a beds l Acrothele granulata -

: � � Conocoryphe exsulans zone conglomerate . 
Oelandicus beds (Par. oelandictrs zone) 

· s  d -� f 
Holmia KJerul.fi zon e Lingul id (or Fucoid) 

= o:l li l d t  """ · ;g 8 san s one 
,g § :S � l Schmicltiellus Torelli zone Mickwitzia (or Eo-
� � � :... � "' � g; phyton) sandston e .  

,...; 0 ..§ Lower Hardeberga sandstone 

Only zones of any importance , or of greater extent, 
have been incorporated in the scheme ; zones which are only 
locally developed will therefore be more particularly treated 
in the detailed descriptions in the next chapter. As will be 
seen from the scheme , brachiopods predominate in at least 
one zone in each of the three main divisions of the Cambrian, 
or more correctly speaking, in every division there are beds 
m which brachiopods are abundant. With regard to the 
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zone of Orthis lenticularis W AHLENB .  it is  to be noticed, 
though, that besides the last mentioned fossil often also 
Parabalina spimtlosa WAHL. is met with in the same. Or­

this exporrecta LINHS .  is certainly also encountered together 
with the Forchhammeri-fauna, hut on the other hand it is 
met with at many places, .together with other brachiopods or 
alone by itself, filling the conglomm·ate which recei.ved its 
name therefrom. Finally, as regards the Olenellus beds , trilobites 
have been found therein only in Skåne, West-Dalarne, Norr­
land and the N orthem Baltic Silurian area ,  whilst trilobites in 
synchronous deposits in the rest of Sweden are altogether absent. 
The first column of the scheme refers therefore ( concerning the 
beds in question) first of all to the conditions in Skåne, its 
seeond column again chiefly to the Silurian of Västergötland . 

The Gambrian deposits are of particularly great extent. 
Least knm.vn are really the sandstorres belonging to the 
Olenellidian, which form the base of the Silurian system ; 
the infrequent occurrence of  fossils in the sandstorres is 
naturally an obstacle to their being identified with cer­
tainty, and appointed a place in the scheme .  One can 
namely not strictly paralleli ze the basal sandstorres of the 
different provinces, for example those of Skåne and Västergöt­
land . If we start from the supposition that the Schmidtielhts­

bearing strata in Skåne are to be correlated with those in 
which the genus has been found in Esthorria - something 
which is rather uncertain, though - and that these latter by 
the occurrence of Mickwitzia and Medttsina have been proved 
to be contemporaneous with the Mickwitzia sandstone ( »Eophy­
ton sandstone » )  in Västergötland, the result would be that 
the zone with Schmidtiellus Torell-i MBG in Skåne would have 
to be parallelized with the Mickwitzia zone in Västergötland, 
which again would result in the zone of Holmia l(:jcrulji LINRS. 

having to be parallelized witht he Lingttlid sandstone . In the 
many instances in which no fossils at all have as yet been 
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found m the sandstorres the uncertainty is clearly still greater, 
yea, it can often stretch so far as to make it altogether 
impossible to find out whether the sandstones in question 
really belong to the Gambrian. The Wemdal quartzite for 
example is such a rock , concerning whose geological age 
opinions have greatly differed and very likely still differ ; 
the history of this we must , however , ret-:erve until later on , 
when it may possibly get a chapter to itself . 

The Gambrian strata have been met with on the eastern 
edge of the Scandinavian Mountain Hange (in Lappland , 
Ångermanland , Jämtland , Härjedalen and Dalarne) , in the 
N orthern Baltic Silurian district, in Närke,  Dalsland, Väster­
götland , Östergötland , on the coast of Småland (and Blekinge) 
with the Kalmarsund district , in Öland and Skåne.  Everywhere 
here one finels I�ower Gambrian strata, often developed to a 
great thickness ; the Middle Gambrian is to be found in Västar­
botten, Ångermanland , Jämtland,  vV est-Dalarne , Närke, Väster­
götland , Östergötland , Öland and Skåne, the Upper Gam­
brian in the same parts of the country, with the exception 
of West-Dalarne. The very uppermost part, the Acerocare 

zone , has only been met with in Skåne and in the southm·n 
part of Öland. 

As has been previously mentioned , the rocks, especially 
in the Middle Gambrian , vary considerably in the different 
areas . Thus the zone of Paradoxides oelandicus SJöGR.  in 
Öland,  Närke and Östergötland is a greenish-grey argilla­
ceous shale, in  Jämtland, o:n the other hand , an alum shale . 
In Skåne there occurs on the corresponding horizon a l i ­
meston e filled with fossil fragments , the » Fragment limestorre » .  

The zone of Paradoxides Tessini BRoNGN . ,  which in Skåne,  
Västergötland and Jämtland consists of alum shales, is in 
Östergötland and Närke formed of greyish-green a1:gillaceous 
shales ,  hut in Öland of a partly calcareous, shaly sandstone .  
The rock o f  the Forchhammeri zone i s  generally either a bi-
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tuminous limestorre or an alum shale, 1 but may in a lot of 
occurrences be called a conglamerate in which brachiopods, 
especially Orthis exporrecta LINus . ,  after w h ich the formation 
has also been called the »Expon·ecta conglomera te >) ,  predominate . 
This conglomerate is specially known from Jämtland , Öland 
and Västergötland (in Gud hem) ; the zone is otherwise known 
from Skåne (the » Andrarum limestone » ) , Östergötland , Niirkc 
and Ångermanland (at Tåsjö) .  

1 In Ångermanland, however, the zone is partially !milt u p  o f  a b luish·grey, 
gritty and shaly limestone. 



CHAPTER III .  

Detailed description 
of the vanous divisions and zones mentioned m Chapter II. 

Se ries C. The Gotla ndian. 

C I. The Gotlandian of Skåne. 

C I :  4. The Öved-Rameåsa form ation . 
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(In the last mentioned work a more complete account 
of the old er literature is given .) 

The deposits coming under this heading, mentioned in 
the literature already in the first half of the 1 8th century , 
were by HisiNGER ( 1 8 3 1 )  and Sv . NILSSON ( 1 8 4 1 )  included in the 
Keuper, by FoRCHHAMMER in l 8 5 4  reckoned to the Devonian, by 
MuRCHISON in 1 847  to the Silurian, so also in 1 8 6 2  by N. P.  
ANGELIN, hut in  1 8 7 2  by E .  ERDMANN again to  the Keuper. It 
was not until l 8 7 4 that LINNARSSON and LuNDGI�EN set the 
ag e of the deposit down to the U p per Silurian. Thereafter 
the most important question was the relation of the deposits 
to the Colonus beds. According to TuLLBERG they would be 
interstratified and partly equivalent to the said beds . Er cH­
S'l'ÄD'l' again advances the opinion that they are younger ; the 
deposits, which: by him, on account of the petrographical de­
velopment at Klinta, were divided up into six different zones, 
are • presurned to have got their present geographical  distribu­
tion by reason of folding (the occurrences would be lying on 
the anticlines of the folds) . GRöNWALL adopted ErcHS'l'ÄD'l' ' s  

opinion, hut amalgamated ErcHS'l'ÄDT's  three lowest layers into 
one, so that instead of 6 zones we have 4 .  It is this latter 
classification we have followed in the scheme. 

The Öved-Ramsåsa formation is besides those localities, 
Övedskloster and Ramsåsa, from which their appellation has 
been derived ,  also met with at Bjersjölagård, as well as in some 
minor occurrences situated on a line drawn between the last 
mentioned spot and Övedskloster. Amongst them we have to 
mention Skartofta, Tulesbo, Kärr by and Elestorp ; at all these 
localities shales with limestone bands similar to those at Bjer­
sjölagård are met with . 

A table showing the sequence of strata at the different 
localities has the following appearance : 
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Z o n e  4.  
Klinta. Sandstone, red . 
Öved-Bjersjölagård. Sandstone, red .  
Ramsåsa . S:m dstone, red (with shales) . 

Z o n e  3 .  
Klin ta. S hale,  greyish-blue. 
Öved-Bjer.sjölagård. Shale, greyish-blue . 
Rmnsåsa. Shale, light-red.  

Z o n e  2.  
Klin ta . Sandstone ,  yel low and white . 
Ö ved-Bjersjölagård. Sandstone,  yellow and w hi te . 
Ramsåsa . ? 

Z o n e  l .  
Klinta. Shale, grey with limestone bands . 

0. . d B .  . · ·z " d f b .  Limestone and sh ale in the quarry. 
ve - ') erSJO agar . ) , . . 

· l a. Shale w1th hmestone bands NW. of the quarry . 
Ramsåsa. Shale,  grey with limestone bands .  

In the red sandstone ,  which is  very deficient m fossils, 
only scanty, mostly badly preserved sheils have been found, 
further a couple of brachiopods, Lingula minima Sow. and Lin­

,r;ula cornea Sow. , and poorly preserved ostracods, amongst which a 
large  Leperditia inaequalis GRöNwALL is the most characteristic 
fossil .  

As the sandstone forms a beautiful building material , 
large quarries, especially at Helvetesgrafven in Öved, but also 
at Klinta and Ramsåsa, have been started in the same. The 
quarries in Öved are remarkable , partly on account of the 
sandstone ' s  being traversed by the so called Frualid diabase , 
partly by reason of TöRNEBOHM ' s  and HENNIG's ( 1 9 04)  want­
ing, in my opinion without any valid reasons, to include 
the uppermost patts of the strata existing there to the Keu­
per. At Ramsåsa a flexure-like dislocation in the strata is to 
be found . 

In the shale lying next under, an abundant fauna is met 
with , in which especially lamellibranchiates and ostracods occur 
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m great numbers, not only as  regards individuals , hut 
also as regards species ; even annelids, bryozoa, brachiopods ,  
gastropods (mostly Bellerophon spp . ) ,  pteropods, cephalopods, 
trilobites, as weil as Gigantostraca and Pisces are here re­
presented .  In order to quote some of the commonest or 
most characteristic species we ma y mention : Pholidops antiqtw 

ScHLOTH . ,  Chonetes striatella DALM . ,  Cucullella ovata Sow _ , 

San,quinolites anquliferus 1\'I'CoY, Bellerophon e.xpansus Sow . ,  

Tentaculites tenuis Sow . ,  and T. annulatus ScHLOTH . ,  Hyolithus 

scanicus GRöN WA LL, Orthoceras spp . ,  Aparchites obsoletus JoNEs 
et HoLL, Primitia nutndttla J ONES , Beyrichia Bucl�iana J ONES, 

B. Maccoyiana JoNEs, B.  nodulosa BoLL , B. scanensis KoLM. , 

n. Steusloffi KRAUSE, Kloedenia Kiesowi KRAUSE, Kl_ Wilcken­

s iana J ONES ,  Thlipsura tetra,r;ona KRAUSE, Cytherellina siliqua 

J ONES, Bythocypris trian,qttlaris GRöN w ALL, Phacops Downingiae 

MuRCH. , Calymmene intermedia LINDS'l'R- and Ceratiocaris sp . 
In zone 2 lamellibranchiates ana gastropods have only 

scantily been met with _ 
Amongst the fossils characteristic for zone 1 may be 

mentioned Aviculopecten retimtlatus His .  and A .  Danbyi 1\'I'CoY, 

Platyceras cormdum His . , Beyrichia .Qotlandica KIES . and H. 
lauensis Kms. as weil as Homalonotzts Knighti KöN . var. rhino­

tropis ANG .  A great man y of the ostracods and . others men­
tioned from zone 3 .  appear already here . J\ t Bjersj ölagård 
GRöNWALL has in the zone 1 distinguished an upper and a 
lower part. The former, l b, which is quarried in the limestone 
qmirry itself, consists partly of a rock prolific in corals (La­
bechia conferta E. H . ,  Favosites Forbesi E. H. and F. La­

bechei E. H . ,  Heliolites interstinctus J.�. , Cyathophyllum dianthus 

LoNSD . ,  Pholidophyllum tubulatum ScHLO'l'H . ,  Actinocystis Chayi 

E .  H.) ,  Coenites inte1·textus E .  H . ,  Stramatopara discoiclea Sow. 

and crinoids, partly of banks filled with » Girvanella problematica 

NJCH. » (Sphaerocodittm ?)- A couple of graptolite fragments have 
also been found here . Right on top there are rather shaly por-
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tions (shales with minor limestone-like portions) rich in Euryp­

tL>rus fragments and annelid jaws, besides which sheils and 
brachiopods of different kinds are common here . In the low­
est part , 1 a. ostracods are plentiful in the lower layers, 
higher up c01·als and crinoids become more abundant .  

It is  to be noticed in general that in the Öved-Ramsåsa 
formation the separate zones form togetber an even transition, 
so that definite characteristic fossils  cannot be given for the 
different zones, which were originally settled on account of the 
change that occurs in the rocks in the different parts of the 
Klinta district . 

On drawing a comparison with the correlating strata of 
England , :wnes 1 and 2 of the Öved-Ramsåsa formation may 
very easily be parallelized with the Rhynchonella fiags and 
Chonetes jlags or the Lower and Upper Whitcliffe, zones 8 and 
4 with Downton Castle and Temeside (Eurypterus shales) . 

1 8 7 5 .  

1 8 8 0 .  

1 8 8 2 .  l 
1 8 8 3 .  J 
1 8 8 2 .  

1 8 8 7 .  

1 8 8 9 .  

C I :  3 .  The Colonus beds. 
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1 8 9 2 .  ScHMALENSEE , G. C. VON : Om lagerföljden inom Da­
larnes silurområden . (On the succession of stratain the 
Silurian 2Teas of Dalarne . )  

1 8 9 9 .  HoLM, G. : Om de öfre graptolitskiffrarne på Kinne­
kulle . (The Upper Graptolite shales at Kinnekulle . )  

1 9 0 9 .  MoBERG, J . C .  and GRöNWALL , K.  A. : Om Fyledalens 
gotlandium. (The Gotlandian of the valley of Fylan . )  

1 9 0 9 .  MoBERG , J.  C.  and TöRNQUIST, S .  L . : Retioloidea från 
Skånes colonusskiffer. (Retioloidea from the Golonus 
shale of Skåne . )  

TuLLBERG was the first to  separate ( 1 8 8 0) these strata 
from the Upper graptolite shales in general .  The designation 
• Cardiola shale » introduced by him (or the term » Mari shale » 
generally used in the older publications of the Geolog. Survey 
of Sweden) was subsequently the current name for a time.  In 
1 8 8 9  TöRNQUIST employed the name Golonus shale , a denomina­
tion which has now gained preference . 

Golonus shale is in Sweden with absolute certainty 
only known of from Skåne, where it is of very great extent 
(greater than any other Silurian bed of the province) , in a 
helt running from SE . towards the NE . in the map-sheets 
Sandhammaren (at Ö .  Hoby) , Simrishamn (at Skillinge, the 
valley of Tommarp-Jerrestad) ,  Söfdeborg (at Ullstorp , Tolånga 
and the valley of Fylan) , Övedskloster (at Höfvarekulan), Lund 
(at Odarslöf, S. Strö and the valley of the Kjefiinge river) , 
Trolleholm (at the ·w. and NW. of Lake Ringsjön up to Kå­
geröd) as well as Hälsingborg (at Sireköpinge and Tågarp) . 

MARR (in 1 8 8 2 )  thought that at Kinnekulle in Västergöt­
land he had found boulders of these shales immediately below 
the diabase , hut, according to HoLM, MARR 's suppositions must 
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be due to a faulty determination . Scm.1ALENSJ1:E mentions Golonus 
shale containing Monograptus scaniws TuLLB . from the upper­
most shal es immediately belm.v the grind-sandstone below the 
waterfa.Il at Stygforsen in Dalarne.  N othing further is, how­
ever, known with regard to this observation . 

In 188 0 TuLLBJ<:RG says that the Golonus shale is lying 
below the Klinta Group , bu t afterwards he expresses himself a bon t 
it in such vague terms that it appears as though he conside­
red it to be partly equivalent to the Öved-Ramsåsa forma­
tion . According to MoBERG and GRöNWAI,L (1 9 0 9) it is pro­
hably most nearly equivalent to the Aymestry Group in England . 

The rock consists of more or less calcareous, grey shales, 
in certain layers approaching a sandstone , rich in small la­
minae of white mica. Embedded in the shales are limestone 
bands and more or less large , highly calcareous lenses, some­
times in great quautities and of quite considerable sizes . 
Apart from rare layers or bands full of fossils , the rock is  
generally very deficient in such .  

Besides Cardiola interrupta Sow . , Monograptus colonus 

BARR. is the most comrnonly occurring fossil . Amongst other 
graptolites are to be noted Monogr. bohemicus BARR . ,  JYionogr. 

dubius SuESS, llfonogr. scanicus TuLLB . ,  as well as Monog1 ' . 

Nilssoni BARR.  and Monogr. uncinatus TuLLB . , of which the 
two last mentioned only are stated for the older strata. Here 
and there layers with a more varying fauna, trilobites ,  ostra­
cods etc . , have been met with , · mostly, however, without 
being able to decide their place in the complex of layers more 
definitely . L INNARSSON , for example, mentions from Stehag 
shale coming under this heading, which contains Calymmene 

t�tberculata BRUNN . , Encrinunts p�mctatus WAHLENB . ,  Orthoceras 

sp . ,  as well as braehiopods, and in the Explanation to the 
map-sheet Simrishamn HoLS'l' ( 1 8 9 2 ) mentions from the Golo­
nus shale at Smedstorp a slightly calcareous stratum rich in 
fossils , amongst which Acidaspis, Phacops, Proetus, Cardiola 
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interrupta Sow. , Gothagraptus nassa HoLM, Orthoceras and 
pelecypods are named . 

MoBERG and TöHNQUIS'l' ( 1 9 0 9 )  were able to prove somc 
strata in Röddinge , in which , besides the usnal fossils of the 
Golonus beds , Retioloidea, such as Plectographts maeilentus Tön:N­

QUIST, Retiolites spinosns W oon and Gothograpttts n ass a HoLl\1 , 
form a considerable portion of the fossil fauna. 

It is certain that we have to distinguish different sub­
divisions in the Golonus beds ; no complete classification could , 
however, be carried out yet. As we pointed out in the 
scheme on page 1 4  we might yet with certainty be able to 
distinguish a lower part, the so called Odarslöf flags, in which 
sandstones , with (or without) scantily interstratified shales, pre­
dorninate , and , slightly higher, another argillaceous part in 
which retioloid graptolites occur plentifully . In the Odarslöf fiags , 
which are most often devoid of fossils, there occur, however, 
sometimes graptolites, as, for example , at Odarslöf (very rares) 
and at Tullstorp 's  windmill , where the bed is stated to be 
rich in Monograptus colonus BARR. and Monograptns bohemicus 

BARR. The Odarslöf flags have, besides the occurrences stated , 
also been proved to exist in Ö .  Hoby (map-sheet Sandham­
maren) , in the valley of Fylan (map-sheet Söfdeborg) , SE . of 
Hurfva railway station, as well as at Emnaröd , in the parish 
of Stehag (both m the map-sheet Lund) . 

C I :  2 and C I :  l .  The Cyrtograptus beds and Rastrites beds 

together with deposits of the same facies in other provinces .  
(Compare t h e  schemc on page 15). 
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the summer of 1 8 8 3 . ) 

1 8 9 0 .  HoLM, G. : Gotlands graptoliter. (The Graptolites of 
Gotland . )  
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områdets graptoliter . I ,  II . ( Researehes in to the Grap­
tolites of the Siljan district . )  Lunds Univ. Årsskr . 
Afd. 2 ,  Tom. 2 6 ,  2 8. 

1 8 9 3 .  MoBERG , J.  C . : En Monograptus försedd med discus . 
(A Monograptus provided with a disens . )  

1 8 9 4 .  WntAN, C. : Ueber die Silurformation in Jemtland . 
Bull. Ge o l. Inst . U psala . V o l .  I ,  Pt 2 .  l 8 9 3 .  

1 8 9 6 .  MoBEIW , J .  C. : Geologisk vägvisare inom Pogelsångs­
trakten .  (Geological guide to the Pågelsång district . )  

1 897 . TöRNQU IST , S .  L. : On the Diplograptidae and Hete­
roprionidae of the Seanian Rastrites beds . Lunds 
Univ. Årsskr. , Afd . 2 ,  Tom. 3 3 .  

l 89 9 . TöRNQUIS'l' , S .  L . : Några anteckningar o m  Vester­
götlands öfversiluriska graptolitskiffrar. (N otes on the 
Gotlandian Graptolite shales of Västergötland . )  

1 8  9 9 .  TöRNQUIS'r, S .  L .  : Researehes in to the Monograp­
tidae of the Seanian Rastrites beds . Lunds Univ . 
Årsskr. Afd. 2 ,  Tom. 3 5 .  

1 8 9 9 .  HoLM, G. : Om de öfre graptolitskiffrarue på Kinne­
kulle . (On the Upper Graptolite shales at Kinnekulle . ) 

1 9 0 1 . Hou1, G . : Kinnekulle ,  dess geologi och den tekniska 
användningen af dess bergarter . (Kinnekulle, its geo­
logy and the technical use of its rocks.) 

1 9 1 0 .  MoBERG ,  J. C . : Geological guid e to Röstånga (with 
the lake Odensjön) and Skäralid . 

The Cyrtograptus beds and the Rastrites beds are tageth ­
er equivalent to what was formerly called the Upper grap­
tolite shales, a designation which, as regm·ds Sweden , was 
first introduced by LINNARsSoN 1 in . the year 1 8 6 9 .  In his 

1 LINNA RSSON on this occasion corre�ted also an earlier statement made 
by himself (Om de siluriska bildningarna i mellersta Westergötland. - The 
Silurian Deposits in Middle Västergötland. 18()6.) that these shales were lying under 
the Brachiopod shale, and therefore Ordovician, a ( faulty) statement which had 
also already in 1856 been made by F. RoE:MER. 



3 6  J O H .  C H R .  MOBE R G .  T H E  SILURIAN O F  SWEDE N .  

work of 1 8 7 5  TöRNQUTS'l' divided (p . 5 7 ) these » Upper grap­
tolite shales » up into a lower part, Lobiferus shale , and an 
upper, Retiolites shale, designatians which were retained for 
a long time . In 1 8 8 0  TuLLBEHG proposed the name » Cyrto­
graptus shale » for that part of the Seanian graptolite shales which 
is situated between the Colonus beds and the Retiolites beds . 

In the year 1 8 8 1  I .. rNNARSSON gave an account of the 
graptolite shales with Mono.r;raptus turriculabts BARR. at Klubb­
udden,  near Motala, which contain a fauna of a somewhat 
JOlmger age 

'
than the previously known ]�obiferus shale ,  and 

to a certain degree are at the transition to the Retiolites 
shales . For these so called Klubbudd shales and Lobiferus shales 
he proposed the name » Rastrites shales • as a common designation .  

In  1 8 8 2  TuLI,BERG gave the following scheme for the 
U p per graptolite shales of Skåne, which is specially worth 
noting on account of the extent here given to the Cyrtograp­
tus beds . 

Cyrtograptus beds : 

Zone of (}yrto.r;raptus Carrulhersi LAPW. (and Monogmptus 

testis BARR. )  
» rigidus 'ruLLE . 

Murchisoni CARR . 

Jltiono.r;raptus Riccartonensis LAPW . 

. 
Dyrtograptus Lapworthi TuLJ,B . 

spiralis GEIN. 
Grayae LAPW . 

Rastrites beds : 

Zone of Monograptus runcinatus LAP W .  

Rastrites ma:cirnus CARR. 

>> Cephalo_qraphts cometa GEIN . (and Monograptus 

Sed,gwicki M'Coy) 
Monograptus convolutus Hrs . (and Monograptus lep­

totheca LAPW ) 
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Zon e of Monograptus gre,qarius I .. APW . (and Monograpttts tri­

angulatus HARKN. )  
» cyphus LAPW . 

In part II of , Skånes graptoliten , published m 1 8  8 3 ,  
some alterations had been made . The zones o f  Cyrtogr. 

1Jfurchisoni and of Monogr. RiccaTtonensis change places. Retio­

lites Geinitzianus BARR . , which begins at the base of the Cyrto­
g-raptus beds, continnes then through all the zones right up 
to , and including, the zone of Cyrtogr. Mnrchisoni ; this lower 
part of the Cyrtograptus beds might on the whole be con;elated 
to the Retiolites beds of Västergötland and Dalarne . 

The upper part, again , seems rather to be characte­
rized by Monogr. F'lemingi SALTER and the very highest zone has 
from its most commonly occurring fossil, Mono,gr. testiS BARR . ,  

also recei ved the name » Testis s hale » .  Moreover, the sch e me 
was at the same time enlarged by the zone af Diplogr. 

acnmin�t tus NicH . ,  the oldest part of the Rastrites beds which 
had been discovered at Tommarp . 

In 1 8 9 0  and 1 8 9 2  TöRNQUIST gave an account of the 
graptolite fauna of Dalarne, on wbich occasion he set up the 
following scheme : 1 

Hetiolites beds . 
Transition bed. 

Hastrites beds 

Zone of Mono,qrapttts proteus BARR. 

)) 

)) 

)) 

» fttrricttlatus BARR. 

Sedgwicki PoRTL. 

Cephalograptus cometa GEIN . 

Mono,qraptus ,qregarius LAPW. 

leptotheca LAPW. 

1 8oth in 1879 and 1 883 TöRNQUIST had made  some preliminary attempts 
at getting some order into the Tiastrites beds of Dalarne, of  which only 2 zones 
(the zone of Rastrites peTegt·imts BArm. and CephalogT. folium His. ,  as  weil as 
the zone of MonogT. tuTTiculatus BAmt. and DiplogT. palmetts BARit.)  were 
to be found in solid rocks. 
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He adds however, that the order between the two lowest 
zones of the Rastrites beds (which is contrary to the one 
given by T uJ.I,B ERG for Skåne) is uncertain , and that such 
is also the case with the order between its two uppermost zones . 

MoBElW proposed in 1 8 9 2  (in HoLsT ' s  Explanation to the 
map-sheet Simrishamn) to alter the designation » zone of 
1lfonograptus gregarizts » in TuLLBimG' s  scheme to • zone of 
Monogr. triangztlat'tts • ; and finally TöRNQUIST in 1 8 9 7  drew 
up the scheme which I have reproduced on page 1 5 .  This 
differs, apart from some changes in names (for example 
tbat the zone of Monograpttts gregarius is now called zone 
of Monogr. triangulatus, and tbat the zone of Monog1 · .  

convoltttus received the name of zone of Diplograptu.<> 

folittm) from TuLLBERG 's  scbeme mainly by the fact of the 
zone of Cephalograptus cometa and Monogr. Sedgwicki baving 
been d{vided up into 2 zones , eacb one characterized by 
one of the two last mentioned graptolites , besides wbicb 
the zone of Rastrites maximus, which TuLLBlmG incorpora­
ted in his scheme exclusively after the English pattern, is 
omitted . - In 1 8 9 9  TöRNQUIST calls attention to the great 
similarity which the Rastrites beds of Västergötland and 
Skåne show, not only to each other , hut also to tbose of Da­
larne.  In all these provinces be considers himself able to 
d istinguisb a � transition bed » between the Rastrites sbales (the 
zone of Monogr. runcinatus) and the Retiolites sbales .  Wbetber 
an y special zone , cbaracterized by Monogr. proteus BARR. , ougbt 
to be intercalated between »the transition bed » and the zone of 
Monogr. runcinatus seeros to bim on the other band now doubtful . 

In 1 9 1  O MoBERG advances the possibility tbat the zone 
of Diplogr. vesiculosus NrcH . ,  which in England forms the 
oldest zone but one of the division, may also be represented 
in Sweden, viz . at Röstånga. 

The U p per graptolite sbales are known from Skåne, 
V�istergötland ,  Östergötland ,  Dalarne and Jämtland . A fairly 
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complete series of strata occurs only in Skåne, where both 
the Cyrtograptus beds and the Rastrites beds are developed 
in the neighbourhood of Röstånga, J errestad-Tommarp, To­
sterup-Bollerup , as well as in the northern and north-eastern 
parts of the Fågelsång district, besides which the Rastrites 
beds alone are- met with at Kiviks-Esperöd (boulders) and 
at the fisbing village of N y hamn, on the west coast of 
the province .  The upper part of the Cyrtograptus beds is 
met with only in Skåne . In Västergötland there occur in 
Kinnekulle both Retiolites beds and Rastrites beds, whilst 
Billingen and Falbygden Mountains only show Rastrites beds. 
In Östergötland Rastrites beds have been met with (at St. 
Aby and at Klubbudden near Motala) , but Retiolites shales 
are mentioned (in 1 8  7 5 by TöRNQUIST) only from a locality 
N. of Motala Works . In Dalarne Hetiolites beds have been 
found at several places, viz . at Stygforsen (in Cement shale 
and Spheroid shale) , at Nittsj ö, in Sollerön , between Diger­
berget and Orsa Lake, at Kallholn and Kallmora, as well 
as at several other places .  Rastrites beds occur there partly 
as solid rock (at Kallholn and Osmundsberget) , partly in 
boulders at several places, as for example at Gulleråsen, Nittsjö 
and FurudaL In Jämtland shales have been found in the 
parishes of Offerdal and Alsen, which appear to be a transi­
tion bed between the Rastrites beds and the Retiolites beds. 

As regards the petrological character it has to be noted 
that the Rastrites beds, with the exception of the topmost zone, 
consist as a rule of bard , black shales ,  whilst on the other hand 
the Cyrtograptus beds pretty well all through are formed of soft ,  
grey shales, in which rather frequently concretions of lime­
stone are embedded.  Even if these strata are not so thick 
as the Colonus beds, the thickness is yet quite considerable. 
HoLM gives it as 5 0  m.  for Västergötland . In Skåne the 
thickness is, however, at least 2 to 3 times as great, although 
the numerous dislocati ons there make a fixed measurement 
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impossible . Complete lists of fossils for the Cyrtograptus beds 
of Skåne are given by TuLLBERG in » Skånes graptoliter . Il > , 

and for the Rastrites beds of Skåne , as well as for the Retio­
lites and Rastrites beds of Dalarne by TöRNQUIS'l' in 1 8 9 9  

and 1 8 9 2  respectively . 1 

C II. The Gotlandian ot Gotland. 
(Compare the scheme on p. 16). 

With regard to the Silurian of Gotland we have a very 
rich literature , which has received particularly abundant 
contributions from G .  LrNDS'fHÖM, whose scientific activity was 
almost exclusively centered upon the geology of his native 
i sland . A complete list of the literature relating to Gotland 's 
Silurian would take up far too much space here , wheref01·e 
we are compelled to limit ourselves to g1vmg only the most 
important works concerning the same . 

1 7 2 7 .  BHOMELL, M .  voN : Lithographiae Suecanae speCimen 
seeund u m .  

17 4 5 .  LINNE , C .  voN : Corallia baltica. 
1 7  4 5 .  CAHL LINNAEI Öländska och Gothlä.ndska resa 1 7  4 1 . 

(A journey to Öland and Gotland in 1 7  4 1  . ) 
1 7 9 8 .  HISINGER,  W. : Minerographiske anmärkningar öfver 

Gotland . (Minerographic remarks on Gotland . )  
1 8 1 8 .  vVAHLENBEHG ,  G. : Om svenska jordens bildning. (On 

the Formation of the Earth of Sweden . )  Svea. I .  

1 It is worth while noting here that LINDSTRölii ' s  lists (in »List o f  the fos­
sil faunas of Sweden») of the graptolites of the Upper graptolite shale are quite 
mislead ing. Some of the species belonging to the Upper Cyrtograptus beds, 
such as Cyrtograptus Carruthersi LAPW., Oyrtogr. L1tndgreni TuLLB. and the 
characteristic Monograptus testis BARR. are not included in the lists. From 
the Gotlandian (Upper Silurian) there are quoted, besides some species found in 
Gotland, only those of the Colonus bed s and 8 species from the Seanian Cyrtograp­
tus beds, besides which a few species from the Cyrtograptus and Rastrites beds 
of Dalarne also are quoted. At the same time the majority of the Gotlandian spe­
cies, with the exception only of those of the Testis beds, are enumerated from the 
Ordavieian (Lower Silurian). 
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1 8 2 6 .  HisiNmw , W. : Gotland geognostiskt beskrifvit . (Got­
land geognostically described . )  - The work is found 
reprinted in a scarcely altered form in 1 8 2 8  in vol . 
4 of HrsiNGEtt's » Anteckningar i Physik och Geo­
gnosie » . ) 

1 8 4 7 .  MuRCHISON, R. I . : On the Silurian and Associated 
Rocks in Dalecarlia and on the Succession from Lower 
to Upper Silurian in Smoland, Öland and Gotbland 
and in Scania . · Q.  J .  G.  S .  

1 8 4 8 .  VERNIWIL , E .  DE : Note sur quelques Brachiopodes 
de l ' ile de Gothland .  

1 8 5 6 .  RoEMER, FERD . :  Bericht von einer geologisch-paläonto­
logischen Reise nach Schweden. Neues J ahrb . f .  Min. etc . 

1 8 5 8 .  LINDSTRÖM, G. : Till Gotlands geologi . (On the Geo­
logy of Gotland .  Öfvers . Kgl. Vet. -Ak. Förh . )  

1 8  5 9 .  ScHMIDT, FR . :  Beitrag zur Geologie der Inse l '  Gotland . 
1 8 6 0 .  LINDsTRÖM , G. : Bidrag till kännedomen om Gotlands 

brachiopoder. (Contribution toward the knowledge 
of the Bracbioporls of Gotland . )  

1 8 6 5 .  LINDS'l'RÖM, G. : Några iakttagelser öfver Zoantharia 
rugosa. (Some Observations on Z .  r . )  

1 8 6 8 .  Om tvenne nya öfversiluriska koraller från Gotland. 
(Two New Upper Silurian corals from Gotland .) 

1 8 6 9 .  KoLMODIN, L. : Bidrag till kännedomen om Sveriges 
siluriska ostracoder. (Contribution towards the know­
ledge of the Silurian Ostracods of Sweden. )  

1 8 7 3 .  ScHMID'l', FR . : Miscellanea silurica . I .  Ueber die 
russisch en Leperdit ien . CWith a » N  achtrag • 1 8  8 3 . ) 

1 8 7 8 .  ÅNGELIN, N .  P. : Iconographia Crinoideorum in stratis 
Sueciae siluricis fossilium. 

1 8 7 9 .  KoLMODIN, L. : Ostracoda silurica Gotlandiae . 
1 8 7 9 .  LINNARSSON, G. :  Om Gotlands graptoliter .  (On the 

Graptolites of Gotland . )  
1 8 8 0 .  ÅNGELIN, N .  P. and LINDSTRÖM, G. : Fragmenta silurica 

e do no Caroli Henrici W egelini .  
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1 8 8 2 .  HrNDE, G. J . : On annelid remains from the siluriarr 
strata of the isle of Gotland. 

1 8 8 2 .  MAlm,  J .  E . : O n  the Gambrian (SEDGW . )  and Silurian 
Rocks of Scandinavia. 

1 8 8 2 .  LINDSTRÖM, G. : 
öarne. (N otes 
Islands . )  

Anteckningar om silurlagren på Carls­
on the Silurian deposits on the Carl 

1 8 8 2 .  LINDS'I'RÖM,  G. : Om de palaeozoiska formationernas 
operkelbärande koraller .  (On the operculated Corals 
of the Palaeozoic formations . )  

1 8 8 4 .  LINDSTRÖM, G. : O n  the siluriarr Gastropoda and Ptero­
poda of Gotland . 

1 88 5 .  LINDS'l'I{ÖM, G. ; :E'örteckning på Gotlands siluriska 
Crustaceer. (List of the Silurian Crustaceans of Gotland. )  

l 8 8 5 . LINDS'l'RÖM, G. and TnoRELL, T . :  On a silurian scorpion 
from Gotland.  Kgl. Vet. -Ak. Handl. 

l 8 8 7 .  J ON ES, H UP ERT T. : N o tes on sil urian Ostracoda from 
Gotland. 

l 8 8 8 .  LINDS'rRÖM , G. : Ueber die Schichtenfolge des Silur 
auf der Inse l Gotland. N eues J ahrb . f. Min. etc . 

1 8 8 8 .  KIEsow, J . :  Ueber Gotländische Beyrichien . 
1 8 8 8 .  JoNEs , R and WooDWARD, H. : On some Scandinavian 

Phyllocarida. 
1 8 !:1 0 .  LINDS'l'RÖM, G. : The Ascoceratidae and the Lituitidae 

of the Upper Silurian formation of Gotland . 
1 8 9 0 .  HoLM, G. : Gotlands graptoliter. (The Graptolites of 

Gotland. )  
1 8 9 0 .  ScHMID 'L' , FR. : Bernerkungen ueber die Schichtenfolge 

des Silur auf Gotland. 
1 8 9 0 .  DAM ES, W. :  Ueber die Schichtenfolge der Silurbil­

dungen Gotlands und ihre Beziehungen zu obersilur­
ischen Geschieben Norddeutschlands . 

1 8 9 1 .  ScHMJD'l', FR. : Einige Bernerkungen ueber das Baltische 
Obersilur in V eranlassung der Arbeit des Prof. W. DAMES 

ueber die Schichtenfolge der Silurbildungen Gotlands . 
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1 8 9 2 .  AuRIVILLius,  C.  W. S. : Ueber einige Ober-Silurische 

Cirripeden aus Gotland. Bih. till Kg l .  V et . -Ak. Handl . 
1 8 9 2 .  HoLM , G. : Förevisar i Geol. För . i Stockholm en 

i Palaeophonus-lagret vid Visby af v. Sc HMALENSE E  

funnen insekt. (Exhibits in the Geol . Society in 
Stockholm an insect discovered by v. ScHMALENSEE 

in the Palaeophonus bed at Visby . )  
1 8 9 3 .  BATHE H , F. A. : The crinoidea of Gotland . Part I .  

The crinoidea inadunata . 
1 89 3 ,  1 8 9 4 .  RAUFF,  H . :  Palaeospongiologie. 
1 8 9 5 . L rNDSTRÖM , G. : On remains of a Cyathaspis from 

the Silurian strata of Gotland . 
1 8 9 5 .  

1 8 9 6 .  

1 8 9 7 .  

1 8 9 7  o 

1 8 9 9 .  

1 9 00 .  

1 9 0 1 . 

1 9 0 1 .  

1 9 0 l .  

WEsTERBERG , A. : En doJornitisk öfversilurisk kalksten 
på Gotland. (A dolomitic Upper Silurian Limestone 
from the island of Gotland . )  
LINDSTHÖM, G. : Beschreibung einiger obersilurischen 
Korallen aus der Inse l Gotland . 
STOLLEY ,  E. : Die silurische Algenfacies und ihre 
V erbreitung im skandinavisch-baltischen Silurgebiet . 
WrMAN, C . :  Ueber silurische Korallenriffe in  Gotland. 
LTNDS1'RÖM, G. :  Remarks on the Heliolithidae . 
S'l'OLLEY, E . :  Geologische Mittheilungen von der Insel 
Sylt . II . 
WIMAN, C. : Ueber die Borkholmer Schicht im Mittel­
baltischen Silurgebiet. Bull . Geol . Inst. Upsala. Vol. 5 .  
HoLM, G. : Uttalande om Gotlands lagerföljd ,  i » Upp­
lysningar till geol . öfversiktskarta öfver Sveriges berg­
grund, upprättad och utgifven af Sver. Geol . Unders . >> 
(A statement about the succession of strata in Got­
land ,  in Explanatory remarks to accompany the geo­
logical general map of the pre-quaternary systems of 
Sweden. )  
CHAP1IAN , F. : O n  some fossils o f  \Venlock age from 
Mulde, near Klinteberg, Gotland .  
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1 9 0 2 .  MuN1'HE,  H . :  stratigrafiska studier öfver Gotlands silur­
lager. (Stratigraphic studies on the Silurian deposits 
of Gotland . )  

1 9 0 4 . HlmS1'RÖM, H . :  Detaljprofil från skorpionfyndorten 
- Pterygotus-lagret - i siluren strax söder om Visby . 
(Detail section from the Scorpion locality - the Ptery­
gotus bed - in the Silurian immediately S .  of Visby . )  

l 9 0 5 , 1 9 0 6 ,  l 9 0 tl .  HENNIG ,  A . :  Gotlands Silur-Bryozoer 
1 -3 .  (The 

.
Silm·ian Bryozoa of Gotland . )  

1 9 0 7 .  MuNTHE, H. : Om stratigrafien inom Syd-Gotla.nds 
silur . - Föredrag i Geol. �"'ören . i Stockholm jemte ytt­
randen med anledning däraf . (On the Stratigraphy 
of the Silurian of South Gotland .- J .... ecture and Remarks 
hearing upon this delivered bef01·e the Geol. Society 
in Stockholm. )  

1 9 0 8 . KIA�H ,  J . :  Das Obersilur im Kristianiagebiete . Vid .­
Selsk . Skr.  Math. Naturv . Kl. 1 9 0 6 .  Christiania . 

1 9 0 8 . RoTilPLETZ , A. : Ueber Algen und Hydrozoen im Silur 
von Gotland und Oesel . Kgl. sv. Vet. -Ak. Handl. 
N. S . ,  Vol. 4 3 ,  N:o  5 .  

1 9 1 0 . HoEPEN , E .  C.  N .  VAN : De Bouw van het Silur van Got­
land . (The Structure of the Silurian System of Gotland. )  

(See also the first note on page 1 6 ) .  
The Island o f  Gotland , situated between the islands of 

Öland and Ösel, although samewhat nearer to the former, 
has (if we take away Fårön and that part of the main 
island immediately bordering it, as well as the part lying S .  
o f  the ness at Fide) a s  nearly as  possible the configuration 
of a rhombus whose longer diagonal , running NNE.-SSW. 
between Hall in the N. and Näsudden in the S . , is about 
doubly as Iong as the other diagonal, running from Öster­
garn to the neighbourhood of V estergarn . The rock ground 
consists exclusively of Silurian (Gotlandian) . The strata consist­
ing of marl-shales and limestones, rather seldom of sandstorre 
and clay, are generally easily accessible, not only in the shore 
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cliffs which are sometimes rising sheer, but also m the m­
terior of the island , especially in the barren lands ( » alfvan ) that 
are at many places here of vast extent . Already in early days 
the abundant fossils, as well as the deposits peculiar also 
in other respects , attracted the attention of investigators . Fos­
sils from this  part of the world were already desCJ·ibecl by 
BROMELL ( 1 7 2 6 ) and by LINNE.  

The first person to pay attention to the stratigraphical 
conditions was very likely HISI�GER, who , in 1 7 9 8 , clistin­
guishecl two strata on the islancl of Gotland ,  viz . the lime­
storre and the sandstone ,  of which the latter, visible only at 
the southm·n promontory , lies below the limestone .  Accorcling 
to his annexed map the sandstorre should be visible along 
the coast, not only on the western, but also upon the eastern 
sid e of the south m·n promontory . 

In 1 8 1 8  WAH LENBERG, too, who inclucles the Gotland strata 
i.nto the )) Transition Formation » ,  believed that the sandstorre 
forms the basis of the great limestorre bed . HisiNGER in 1 8 2 6  
distinguished a lower division, the Encrinite limestone ,  formi.ng 
the bulk of the island , and an upper elivision huilt up of oolite , 
marly limestorre and sandstone .  It i.s said of the Encrinite lime­
storre that it belongs to the youngest part of the » Transition For­
mation » ,  or possibly to the Mountain limestone, whereas the 
upper division is considered as possibly belonging to the 
.Jurassic .  HisiNGER sticks to this opinion not only in 1 8 2 8 ,  
when the paper from the year 1 8 2 6  was reprintecl in a very 
slightly altered form, bu t also in 1 8 3 7 in I_jethaea Suecica, 
where he (page 1 1  8 )  mentions the sandstorre and the oolite 
in the same group as the Hör sanelstorre and the rocks of the 
Höganäs formation, but the limestorre under the heacling 
• formatiorres transitionis . » 

After his visit in 1 8 4 5 ,  MuRCHISON ( 1 847 )  fixecl the 
age of all the Gotland strata to Upper Silurian. According 
to him the strata on the whole clip towards the SE . , so 
that we have the oldest strata in the N W. ,  in the Visby 
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district or N orthern Gotland, and the youngest in Southern 
Gotland. He divides the strata in the following manner . 

(Hoburgen) stone (k*) U 
l k = coral limestone, ccvered by crinoid lime-l 

S h . . pper out ern J = oohte · 
L dl 

Gotland 
i 

= sandstone (and concretionary limestone ,  
i•) J u ow 

(Klinteberg l h = 

and Dj upvik) 
Central 
Gotland g =  

( \' is by) 
Northern 
Gotland {/ = e =  

limeston e 

s h ale 

} Aym estry 

{ Lower 
Ludlow 

crinoid limestone ( besides an upper greyl W 1 k 
l
. . h . f 

en oc 
1m estone w1t concretwns * J  1 . 

l l 1mestone 
s 1a e 

As MuHCHISON believed himself able to determine a couple 
of fossils found in Southern Gotland as the Devonian species 
Leptaena Fischeri and Calceola sandalina, he considered that 
we had even here a transition to the Devonian. FERn . RoEMER 
and HELMERSEN were of an opposite opinion to MuRCHISON . 
The former expresses namely in 1 8 5 6  as his opinion, in sup­
port of which he also refers to a verbal expression of opinion 
by A.NG ELIN, that the strata appearing in Southern Gotland 
are old er than those in N orthem Gotland . The different strata 
are , says he , certainly not identical, but together they yet 
form a uniform deposit of the same age as that of W en­
lock in England. LINDSTRÖM, too , in 1 8 .1 8  attempted to make 
us believe that the sandstorre did not , as had been assumed 
by MURCHISON,  overlie the northernmost limestorre ; according 
to LINDSTRÖl\I the sandstorre N. of Hummelbos-Ness (on the 
east coast) would in the horizontal plane merge into a marl­
shale, which somewhat further in the N .  di ps down under the 
northern limestorre which in Burs appears in a steep wall . 
Sandstorre and marl-shale would thus be facies of contempara­
neous deposits , older than the limestone , both in the N. and 
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S . ,  an opinion which, further developed, forms the clue to the 
schemes subsequently drawn up by LINDS'l'RÖM for the Silurian 
of Gotland . 

FR . ScHMID'l' , in 1 8 5 9 ,  gives a detailed account of Got­
land 's  stratigraphy . Adopting MuRCHISoN's view, except in 
so far as there can be no mention of auy transition to the 
Devonian, as the fossils , upon which MuRCHISON had based his 
opinion, had not been correctly determined by the latter, he 
di vides the Gotland Silurian up in to 3 divisions :  The north­
western or Visby zone , the middle wne and the south-eastern or 
Ludlow zone ,  of which the last is the youngest . The middle 
zone is elivieled up into a lower one with Pentaments estonus , 
and an upper one with Pentamer-us conchidium. On an accom­
panying map the limits of the different divisions are given . 

In 1 8 6 0  LINDSTHÖM desCI·ibes the fossil brachiopods of 
Gotland, and at the same time h e gives a stratigraphical survey , 
in which he on the whole adopts MuRCHISON's and ScHMIDT ' s  
vie w, de viating from the latter in  so  far as  h e does not 
elivide Middle Gotland into an Estonus and a Conchidium 
zone, and as he collocates the boundaries between the 3 main di­
visions or groups somewhat differently , reducing especially the 
Visby group so as to embrace almost only the strip of coast 
between Gnisvärd and Hallshuk . In all the different divisions ,  
3 to  4 zones are distinguished , which , however, do  not receive 
special denominations. When stating the vertical distri­
bution of the fossils ,  reference is made to all these zones. 

In 1 8 8 2  LINDSTRÖM holds forth that great dislocations 
occur in the Gotland strata concerning which we can therefore 
not talk of a general dip in any certain direction, and further­
more he points out, by a comparison between the faunas at 
Lerberget on St. Karlsön, Djupvik, Petesvik and W estergarn , 
thus at four spots situated fairly close together on the west 
coast, that the agreement is greatest in the case of the two 
localities that are farthest apart, vi z. r,erberget and w ester-
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garn . According to LrNDS'l'RÖM the dissimilarities between the 
faunas of the near lying localities seem most likely to be 
due to the difference of the former sea-bottom or to the limi­
ted areas of distribution of the species : i t was impossible for 
him to prove any superstratification which might indicate 
differences with respect to the age of the various formations . 

As the result, to a certain extent, of just the observa­
tions published in 1 8 5 8  and 1 8 8 2  we can certainly number 
the scheme which LrNDS'l'RÖM gave us in 1884, in the intro­
duction to his work on Gotland 's gastropoda and pteropoda, an 
introduction in which all the deposits are divided into 3 strata, viz . 

3 )  The topmost limestorre covering all  the other strata (c) . 
2 )  Slaty limestone, interstratified in  the N orth by shales, 

m the South by oolite (b) . 
l )  The oldest shale and the sandstorre (a) . 
A red marl containing, amongst other fossils , Phacops 

ellipti[rons and Arachnophyllum typus, is also mentioned in 
the same work . The marl is found in boulders , east up on 
the shore N. of Visby, and may be supposed as forming the 
basis for the strata visible along the NW. coast . - The 
lowest part of zone a is parallelized with the Upper Llandovet-y. 

LrNDSTRÖM, in 1885, in his » Förteckning på Gotlands 
siluriska Crustaceer » ,  again gives a new scheme. 

4) The uppermost limestone, Encrinite limestorre etc . 
= Ludlow. 

3) The lower limestorre with marl-bands, merging into 
oolite in the S. = W enlock limestone. 

2) The upper marl-shale , merging into sandstorre in the 
S .  = W enlock shales .  

l )  The  lowest marl-shale at Visby = Upper Llandovery .  

:Fina.lly , in 1888, LINDSTRÖM gave a very detailed scheme . 
h.  Cephalopod and Stromatopora beds = U p per Ludlow. 
g. Megalomus banks = Guelph limestorre  (Canada) .  
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f. 
e .  

d.  

Crinoid and Coral limestone 
Pterygotus beds 
Limestorre with maribands or 

Ool ite 
c.  Marl-shales or Sandstorre 
b. Stricklan.dinia marl 
fl . Oldest red Arachnophyllum marl-

Aymestry or Ludlow. 
- Base of Ludlow. 

- W enlock Limestone . 
W enlock Shale . 

- U p per Llandovery . 

shale = Llandovery 
The red shale mentioned already in 1 8 8 4  is here thus 

c1uoted as the base of the Gotlandian of Gotland . 'l'he two 
species previously mentioned therefrom are now narned Pha­

cops quadrilineata ANa .  and Arachnophyllum dijjluens E. H . ,  
besides which some new ones are given, such as Syrin,r;o­

phyllum organum L.  and Goniophyllum pyramidale var .  Fur­
thermore , it is noted that in zone c of this scheme se­
veral different faunas or faunistic areas are to be distinguished , 
viz . c 1 the Visby fauna , c 2  the V estergarn fauna, c 3  the 
Central area (Fröjel , Eksta ; Follingbo , Bara , Atlingbo ; Slite­
Fårösund) ,  C4 the Petesvik-Habblingbo fauna, c "  the Sand­
storre fauna in Soutbern Gotland . - The Cephalopod and 
Stromatopora beds stretch over the whole of Gotland like 
a cover wherever limestorre appears at all ; Hobm·gen forms 
an exception, as a red Crinoid limestorre with Crotalocrinus 

is lying uppermost there , possibly on account of an inver­
sion of the strata . As the Stricklandinia marl is really only 
visible at the beach or in the steep cliffs, zone c is of course 
the oldest visible in the accompanying map . This latter 
distinguishes in 11one c between the marl-shale and the sand­
storre ; even in zone d a distinction is made between limestorre 
with marl-bands and oolite ; all the zones f to h, on the other 
hand , have a common designation. It becomes at once quite 
apparent that the uppermost zones, right from the northern 
point of the island, form a continuous area right down to 
the Carl Islands, where it is abruptly cut off along a line 

4 
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running in a direction from E. to W. ; S .  of this line 
only solitary shelves arA met with right until the limestone 
again covers the whole island south of a lin e drawn over V am­
lingbo from E .  to vV. ,  with the exception of a narrow strip 
on the west coast . From Gothemshammar, however, a gap 
cuts in towards the SW. ,  and in this gap the upper marl­
shale is exposed. It strikes one as peculiar to see the oolite 
on the map surrounding the sandstone which is clearly seen 
to form a belt running from NNE . to SSW. 

By reason of LINDSTRöM: ' s  account here referred to , ScHMIDT 
m 1 8 9 0  again entered the arena with regard to the question 
relating to the sequence of strata in Gotland . Using as his 
starting point the supposition that in all prohability the 
sequence of strata in Gotland is similar to that in Ösel , 
where corresponding deposits had been closely investi­
gated by him , ScHMIDT explains that the last table set up 
by I .. INDSTRÖM: does not strike him as feasible , and that the 
map issued in 1 8 8 8  gives one more the impression of having­
been founded mostly upon a petrographic basis . LINDSTRÖM had ,  
says ScHMIDT , as the result o f  his own researehes into the 
relation between the faunas on Great Carl Island (St .  Karlsö, 
» Lm· berget >> )  and the neighbouring localities on the w est coast 
given proof of identical faunas being found at places situated 
on the same line running from SW. to NE . ,  whilst on the 
other hand, if one proceeds towards the SE . ,  a gradually 
progressive change in the fauna can be proved, wherefore , 
even if an immediate superimposing cannot be directly obser­
ved, such must yet exist . With regard to the Megalomus 
banks which are met with partly in N orthem Gotland (at 
Lansa in Fårön , at Storveda, Heinum and Lärbro) , partly 
in the northern zone of Southern Gotland (at Östergarn, between 
Etelhem and Butle and at Kräklingbo) , ScHMID'l' thinks it 
probable that the Megalomus-species of the separate areas are 
not quite identical , hut are possibly different varieties ; neither 
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are the accompanying faunas the same . Furthermore,  it is to 
be noted that ScHMIDT by no means sticks to his oleler division 
in all its details . The subzone of Pentamerus estonus is 
rejected , the subzone of P. conchidium is referred to South­
ern Gotland . LINDS'l'RöM 's  zone a is characterized as incomple­
tely known, and not as yet precisely parallelized .  

In the same year DAMES , after having traveHed through 
Gotland under J.JTNDSTHöM ' s  guidance, contributed towards the 
opinion advanced by J..;INDS'l'RÖM . In some points, however, 
he holels an opinion of his own and slightly deviating . 
LINDS'l'Rö;11 ' s  zones f to h are amalgamated in so far as the 
Crinoid limestone , the Stromatopora banks and M egalomas banks 
are looked upon as a separate zone, whilst the cephalopod-bearing­
limestones are elivieled up into two zones, one of which coin­
cides with the Stromatop01·a beds (as LINDSTRÖM meant it) , but 
the other one overlies all the other zones, and thus forms 
the youngest part of Gotland 's Silurian . As a locality for 
these upper Cephalopod beds, in which the genus Ascoceras 

is entirely absent , Storveda, to the E .  of Visby, is cited . No 
inversion of the strata in Ho burgen exists ; all the layers there 
really also belong, according to DAMES '  classification, to the 
same zone m whose different parts the faunistic facies is very 
varymg. In other respects DAMES agrees absolutely with 
LINDS'l' I{ÖM . 

Because of DMms' contribution ScHMID'l' finallv , in the 
y ear 1 8  9 1 ,  makes som e remarks on the Baltic Silurian , in 
which he still sticks to his opinion that Gotland and Ösel , 
which are both homologically situated parts of the deposit:-; 
in the Baltic Silurian basin, must have a similar structure ;  in 
Gotland we therefore proceed from the NW . . edge , where the 
oleler formations are visible, towards the SE . to young-er and 
younger deposits . Of LINDS'l'RÖ�t ' s  zones three ,  b, c and d, are 
visible in the elifis at Visby ; zone e is on ly of local importance , 
but zone f is also met with (right on top) in the cliff, where it 



.') 2  .TO H .  C H R .  MOBE R G .  T H E  SILURIAN OF SWEDE N .  

1 s  represented by a Crinoid and Coral limestone , which is, 
however, difficult of palaeontological determination ; farther in 
the interiör of the island the Megalomus, Cephalopod and Stroma­
topora banks, which can be followed toward the NE. right up to 
Slite and Fårö and which are in close connection with the » Central 
marl-area » ,  are met with ; this latter area can in its turn be fol­
lowed from Follingbo to Slite and Fårö . All this northern district 
is characterized by the occurrence of Leperditia baltica (pecti ­
nata) . Of about the same age is the Pentamerus limestorre 
with P .  oblongus, immediately to the SE . This northern di­
vision is W enlock or ScHMIDT' s Ösel , zone I .  

The southern division, synchronous with England 's Wen­
lock , or ScHMID'r ' s  zone K, has a sharply marked northm·n 
border in the sti'ata characterized by Pentaments conchidiurn , 
which, from the · upper part of L .  Carlsön (J ... ittle Charles Is­

land) via Klinteberg, Heide, Väte , Wieklon and Ganthem, 
can probably be traced right to the mouth of the Gothem 
River . Here are also included the marl-fauna of Petesvik-Habb­
lingbo (which continnes as far as Östergarn) as weil as the 
southm·n Stromatop01·a and Cephalopod strata from Sandarfve 
and Linde away to Torsborgen and Östergarn. Farthest in 
the SE. we have the oolite with sandstorre below and Ho­
burgen limestorre on top, all showing a SW. to NE . distribution . 

BA'l'HER ( 1 8 9 3 ,  l .  c . ,  page 1 6 ) entirely followed J..;INDS'l'RÖM, 

remarking, however, that his own top zone (h) more closely 
agreed with DAMES'  top zone (g) . In order to avoid confusion , 
however, he retains LINDS'l'RöM 's zone g (the Megalomus bank) . 

STOLJ,EY in 1 8  9 7 unconditionally agrees with the a bo ve 
mentioned view relating to the succession of layers expressed by 
LINDS'l'RÖM-DAMES, chiefly on account of the , Girvanella » lime­
storre and oolite being met with together, both at Visby and 
in Southern Gotland, and since a recrudescence of a Girvanella 
facies m a stratum of a younger age appears to him impro­
bable . At the same time he advances (note l ,  page 1 24) 
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the opmwn that the red Arachnophyllum marl, which LlND­
S'l'RÖM called the lowest zone (a) of the Silurian of Gotland , 
is in reality nothing else hut the upper part of the Leptaena 
limestone , which in this area ,  where the limestone facies rule , 
1s also to be expected below the Stricklandinia marl . The fauna 
seems also to be conformable . It is more especially for this 
reason that LrNDS'l'RöM ' s  zone a has been excluded from our 
table of Gotland . 

SToLLEY proved i n  1 9 00  that Astylospongia (praemorsa 
GoLUF . ) ,  Hindea, A ulocopium and several other sponges, which 
according to LINDSTHÖM, should have their habitat in his zones 
b and c, are undoubtedl y there only found as boulders, w hi ch 
originute frorn deposits of the age of the J ewe or Lyck­
holm beds . 

ln his description of the Borkholm beds in the Middle 
Baltic Silurian area, WarAN in 1 9 0 1  confirms S·roLLE Y ' s  suppo­
sition ; in some flints which, according to WrMAN ' s  research , 
belong to the BorkhoLm beds and which had been collected 
on the NW. -coast of Gotland, all the spongiae referred to 
have been found . According to Wll\IAN , l .  c . ,  page 1 6 2 ,  these 
beds form the direct downward continuation of the Silurian 
of Gotland .  

Through the surveying o f  the Swedish Ueological �urvey , 
whiclt commenced in the map-sheet Hamra (the southern­
most part of Gotland) ,  the untenableness of LINDSTRöM 's 

views became apparent . Zones running SW. to NE. could 
namely be clearly distinguished here . In company with Prof .  
HoLM , J�rNDSTRÖM also afterwards startecl upon a j ourney of  
revision ,  the principal result of which very likely is the state­
ment made by HoL M  ( 1 9 0 1 ,  pp. 3 7 , 3 8) ,  that only two great 
d ivisions could be distinguished in Gotland . The l o w e r  one 
cousists of marl-shales with concretions and layers of lime­
stone, as well as (quite on top) sandstone (Bm·gsvik sandstone) 
and oolite . The entire deposit clips towards the SSE . , so 
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that the sandstorre and oolite are only found in the southern 
part of the island . The u p p e r  divis ion which almost exclusi­
vely consists of limestone ,  to a great extent old coral-reefs 1 ,  

lies on the whole h01·izontal and rests , with some slight un­
conformity, upon the lower section . At the bonndm-y between 
the two sections conglamerates are not rare . The discordance ,  
together with the discovery of  a scorpion in  a bed near the 
unconformity, indicate dry land during the middle part of 
the Upper Silurian period .  

In  1 9 02  MuNTHE holds forth that the main cause of  
the difficulty in  clearing up the stratigraphy in  Gotland 's  
Silurian might be due to the conspicuously heterogerrons 
character of the strata , both with regard to the petrographical 
nature and the fauna ,  which makes it difficult or impossible 
to follow the » type bed •> over any great areas without thorough 
detail researches . On account of his investigations , chiefly in 
the neighbourhood of Lan , MuN'l'HE sets up a general table , 
whose zones he cons iders parallelizable without any difficulty 
with the strata c to f in LTNDS'l' RöM 's scheme,  in so far as 
this district is considered ; w hether such is feasible also 
for strata c to f which LINDSTRÖM gives for other parts of Got­
land would at present be impossible to decid e .  MuNTHE further­
more states that, besides several more or less marked f o l d s  with 
a north-eastern axis, fa u l t s  in the same direction also very likely 
play an important part .  Such a one borders the NW. -coast 
of the island ; the most conspicuous dislocation of th is kind 
in Gotland itself is fonn d a little to the N W .  of Lan ; this 
is marked pm·tly by depressions in the rockground, partly by 
cli:ffs whose direction indicates that even faults with a di­
rection from N. to S .  occur here . Another such fault- or fold­
zone has its SE . -border in the line Klinteberg to Gothem, its 
NE. -border in a line drawn from Stenkumla to Bäl (Hejnum) .  

1 Compare "\VrMAN 1 8!'17 and DAliiES, which latter i n  1 890 also designales 
the Stromatoporae as reef builders. 
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In 1 9 07  MuN'l'HE set up the sequence of strata for Got­

land w hi ch in o ur scheme ,  page 1 6 ,  has been given as zones \) 
to 3 ,  of which zone 3 rests upon the » marl-shales with lime­
storre bands » ,  which he cites as equivalent to LINDSTRöM ' s  

stratum c .  MuN·nn; himself says that his scheme differs 
from LrNDSTRöM 's  in as far as the Sphaerocodium marl has by 
LINDS'l'HÖM been amalgamated with deposits younger than the 
sandstone , and from ScHMID'l' ' s in the Rhizophyllwn-bearing 
limestorre of the Lan Hills (Sphaerocodium limestone) , which by 
ScHMID'l' is parallelized with the Petesvik marl, now being 
placed considerably higher up (above the oolite) . Whether 
STOLLEY's parallelization of oolite and » Girvanella » -bearing rocks 
from Southern Gotland with such from the Visby district is 
justified, is considered a question that has not yet been sett­
led . To judge from the conditions prevalent in England it 
might be challenged if we were to consicler the zone of P. 
conchidiurn at Klinteberg as oleler than the zone of Dayia navicula . 

1 9 08  (l. c . ,  p .  5 6 0) KrJER states ,  that LIN DSTHöM 's  zone c 
includes several different zones, on account of which ScHMID'l' 
is undoubtedly right with regard to this question . 

VAN HoEPEN, who as late as 1 9 1  O minutely treated the 
stratigraphy of Gotland 's Silurian, declares himself as on the 
whole sharing MuN'l'm: ' s  view as regards Southern Gotland , 
even if he  does not ent.irely agree with him in every parti­
cular. According to VAN HoEPEN we can in Gotland distin­
guish the following divisions, reckoned from the younger to 
the older : 

( Southern Gotland 
z Hemse Marl 
o Klinte Limestorre 
r Klin te Marl 
(i Highest Visby Group 
a Lowe� » 

which are aU agam subdivided into several zones , succeeding 
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eaeh o t her from the oldest in the NW. to the youngest m 

the SE. and mostly hearing local names. The only excep­
tions to the last mentioned rule are that the lowest zone of a is 
ealled » Strieklandinia marl » and the lowest zone of r » Baltiea marh 
(after Leperditia baltica His . ) ; besides which the middle zone of 
e receives the name »Lauensis marl » (from Beyrichia Lauensis 

KIES . )  and the highest zone of the same division is ealled » Phacites 
limestone » .  Lanensis marl earresponds about to M UN'riu:'s Sphae­
rocodium marl , whieh is, ho wever, considered only more loeally 
to be quite eharaeteristie, especially as Sphaeroeodium marls 
oeeur also at other places in the sequence of strata . The Phaeites 
limestorre earresponds to the oolite , Spaeroeodium limestorre and 
Ostracod limestone , all together, in MuN'l'HE 's  seheme . The disloca­
tions running from NE. to SW. , marked by steep eliffs and men­
tioned by MuNTHE (and NA'L'HORS'r) , are , aceording to VAN HoEPF.N , 
only oute1·ops of strata ; these cliffs have been formed through 
the denudation· of the underlying marl when the sea was 
higher and the underroined limestorre strata thereupon col­
lapsing.  - As regards the distribution of the various divi ­
sions we can sa y that the limits given on the map agree 
to a certain extent with those given by ScHMIDT for his zones . 
If we except the seetian a ,  which already LINDSTRÖM distinguished 
as Stricklandinia marl , and of whose extent no difference 
of opinion ever existed , i t will be seen that the division 
f3 (the highest Visby group) pretty weil coincides with 
ScHMIDT ' s  N orthern Gotland ,  except that in the northern part 
it extends samewhat further E . ,  so as to reach Stenstuguviken 
and Fårösund - ancl further, that the southern border of the 
division r very closely agrees with the southern limit of ScHMmT 's  
zone of Pentamerus estonus, apart from the fact that not 
only ]j'årön , but also some parts situated between Slite and 
Fårösund are by VAN Hm�PEN includecl in his higher di,, i ­
sion o.  The southern border of the division (} (the Klinte 
limestone) coincicles certainly in the extreme NE . with the 
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one of ScHl\HD'l' 's  zone of Pentamerus conchidium, but 1n 
its continuation towards the SW. it assumes a more northerlv 
direction , to the N .  of Etelhem and Lojsta , from which last 
mentioned place the boundary runs first W . ,  right away to 
Rovide ,  and then to the innermost part of Långslite bay , thus 
reducing the division here to quite a small strip . The southm·n 
part of Gotland is finally elivieled up into two divisions , 
s and ( (the Hemse marl and the Southern Gotland) , of which 
the last mentioned forms partly the very southernmost part 
(reaching on the East-coast up to and embracing Faludden) , 
partly the heig-hts at Bommuads (and further to the NK)  
a s  well a s  from Linde up  towarcls Östergaru . 

It is , moreover , worth noting that vA� HoEPEN states a 
decided increase of the calcareous maiter to,.vards the E .  For the 
diYision s (Hernse rnarl) an e a s t e rn and a w e st e rn facies is 
also distinguished . 

Although there can be no question of giving here a list 
of the fauna, it might yet be mentioned as an instance of 
its abundance that ],rN DS'l'RÖM already in 1 8 fi 8  was able to 
cite 9 G O  species from 2 0  orders (or classes) , but that he esti­
nutted the number at close upon 1 , 5 0 0 .  Amongst the classes 
that had nntil that time been the snbject of close stucly , 
gastropods, crinoidea and brachiopods show the greatest n u m­

ber of species, or about half of the whole fossil fauna . 

C III. The Gotlandian of Jämtland. 

(Cfr p .  1 i) .  

The following works. are to be mentioned as more d i­
rectly touching upon Jämtland 's Uotlandian. 
1 8 7 2 .  TöRN.f:BOIIM, A. E . : En geognostisk profil öfver den 

skandinaviska fjällryggen mellan Östersund och Le­

vanger. (A geognostical Section of the Scandinavian 
Mountain Hidges hetween Ostersund and Levanger . )  
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1 8 7 2 .  LINNARSSON, G. : Anteckningar om den kambrisk-silu­
ska lagerserien i J emtland . (N otes on the Cambro­
Silurian series of strata in Jämtland . )  

1 8 7 2 .  LINDSTHÖM , G. : Förteckning p å  siluriska koraller från 
Jemtland, samlade af D : r  G. LINNAHSSON .  (List of 
Silurian C01·als from Jämtland collected by D : r  G.  
LIN NAHSSON . )  

1 8 9 4 .  WlMAN, C. : Ueber die Silurformation in Jemtland . 
1 8 9 4 .  HöGBOM, A. G. : Geologisk beskrifning öfver Jemt­

lands län . (Geological description of Jämtland 's Län . )  
1 8 9 7 .  vVIMAN,  C. : Kambrisch-silurische Faciesbildungen in 

Jemtland . 

C III : 3 .  The Rastrites beds. 

At Berge and Lejtorp in Offerdal , as well as at Vongen 
and Sjöböle in Alsen , thus to the NW. of the Lakes Alsen 
and Nälden (NW. of Lake Storsjön) there are black shales with 
a grey streak, at one place in J_,ejtorp coarse and micaceous , in 
which graptolites characterizing the upper part of the Rastrites 
beds (Klubbudd shales in Östergötland) have been found . 
Some of  the species indicate, however, a somewhat later, some 
an earlier age . The species found here are according to WIMAN , 

who was the first to determine the age of the shales : 

Cyrtograptus sp . 
Diplo,qraptus palmeus BAIW . 
1lfonograpt�ts discus 'l'öHNQU. 

» Flemin_qi SAL'l'ER 
)) J·aculum LAPW. 

» Linnarssoni 'l'uLLB. 

Monoyraptus lobi/er M'CoY 

priodon BRoNN 
'> tortilis LINRS. 
:> turriculatus BAHR. 

Retiolites sp . 

WIMAN, who justly draws attention to the peculiar 
mixture of species (to give an example we have here Monogr. 

lobi/er together with M. Flemingi) which seems to exist here , 
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states ,  however, that, as  far as he had been able to discover, 
they belong to one and the same geological horizon . The 
relation of the shales to the Pentamerus limestone is not spe­
cially known, because , as previously (p . 1 7 ) menti oned , no bound­
ary layers could be obsm·ved between the shales and the Pen­
tamerus limestone . 

C III: 2 .  The Pentamerus Limestone. 

'l'hese strata were by l'öRNEBOHM, on account of the remains 
of Crinoidea that quite commonly occur therein, originally called 
Crinoid limestone , h ut received from L1NNARSSo�,  after Penta­

merus oblongus Sow . which was also found in it, the name 
used above . The deposit has its nearest paraHel in the Pen­
tamerus helt of N orway (Etage 5 KJER uu· ,  Etage 6b )> Skifer 
og kalkboller med Strickland·inia lens » according to B.1öRLYKKE) . 
Its distribution is very 'vide in the country to the vVNvV. and 
N W .  of Lake Storsjön .  According to HöGBOM all the limestone 
occurrences in the western part of Jämtland 's Silurian area 
are to be numbered with the Pentamerus limestone . vV IMAN 
gives the following localities :  Ullån in the parish of Åre, Sölfs­
ved in Kall, Hista Falls in U n d ersåker, Alsen and OfferdaL 
According to HöGBOM the Pentamerus limestorre is also met 
with between Mörsil and Undersåker, at Skärvången (NvV. of 
Föllinge) , in Rör and Sikås on Lake Kallsjön, and at N ord­
hallen to the vV. of Mullfjället Mountain . A limestorre occur­
ring far up in the N . ,  at Rörvattuet, W. of Hotagen, near 
the N orwegian frontier is supposed also to belong here .  

On a fresh fracture the Pentamerus limestorre i s  almost 
black, after weathering blue-grey. It is a rather im pure limestone , 
divided into more or less distinct banks of greatly varying 
thickness . The frequently somewhat dolomitic limestorre 
( HöGBOM q u o tes t wo analyses, showing a percentage of l O .  3 5  
and 3 . 8 7 MgC03 respectively) has often, especially in the 
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vicin ity of the underlying quartzite , into which it seems to 
merge , a peculi ar structure , in as much as more impure 
(clayey) lamellae elivide the limestone into small , irregular 
lenticular parts (a structure which is also very common to 
the Orthoceras limestone of Jämtland) . Wheu weathered this 
rock assumes a cellular appearance .  Through the pressm·e it be­
comes not infrequently slaty or stretched (as for example at Berge, 
Hista Falls ,  Ullån and Sikås) . Fossils occur in most cases sparely 
and sporadically in this rock, but at some places it may be 
chargecl with Pentamerus oblongus Sow. or with corals, which 
sometimes seem to have accumulated into quite a reef. \VIMAN 
rnentions from here nem·ly 40 different species, of which ,  how­
ever, only the following , most of them already quoted by 
LINNARS�ON and LINDSTRÖM , are detm·mined with reference to 
the i r species : 

Encrinurus punctatus vV AHLENB . Favosdes gotlandicus 1..4 . 
Proet-us concinntts DAL�I .  \\ Hisin.qeri E .  H_ . 
Burnastus barriensis MuRcH . >> Lonsdalei n'ORB .  
Orthoceras cochleatum ScHLOTH. maximus QuENS'L' .  
Strophornena euglyph a DALi\ L Halysites catenularitts L. 

Loveni V ERN . escharaides LAM. 
» 1'homboidalis W I LeKENs Cyathophyllumfavos·um LINDS'l'R. 

Facosites Forbesi E .  H. Cystiphyllum cylindricum LoNsn . 

According to HöGBOM it is possible that the black shales , 
\vhich at some places appear in connection with the Penta­
merus limestone ,  at otl1ers again are absent, are partly repla­

ced by the limestone ;  to judge from certain statements of  
WnrAN 's  i t  seems on the other hand as i f  the shales might 
entirely represent the limestone in the central part of the 
field which is surronnded bv the Pentamerus limestone . 
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C III: l .  Quartzite bearing Phacops elliptifrons E;;:�I . 

In a great part of the area in which the Pentamerus 
lirriestone o cc urs vve fin d ,  between the latter and the under­
lying Brachiopod shale,  and thus forming the base of the 
Gotlandian, a Quartzite of very varying colour and thickness , 
amongst whose particularly scanty fossils the above mentioned 
trilobite has also been met with , from which the 1\0ne,  which 
is also known in N orway, has received its name. Amongst 
other fossils from this zone are to be mentioned Cyphaspis 

sp . ,  Lichas sp . ,  some cephalopods and gastropods, brachiopods 
(amongst which Strophornena pecten L . ) ,  Ptilodictya sp . ,  }?avo­

sites Forbesi E .  H. and Halysites catenularius L. The quart­
zite which is sometimes blue-grey, like the blue-quartz , some­
times grey or pure white, has a glassy or clearly grained 
fracture and is often travm·sed by veins of white quartz . 
Sometimes the rock, which may be alternating with the Bra­
chiopod shale, as weil as with the Pentamerus limestone, is less 
compact and developed as a real lime-sandstone . 'l'he thi ckness , 
which frequently changes very rapidly, may reach l O m . ,  bu t 
is often hardly more than half a meter. Similarly to the 
above mentioned Pentamerus limestone it may often even thin 
out so that orre can find now one , now the other of them, 
developed alone and interstratified between younger and oleler 
shales. Not seldom the quartzite has, through inversion, its 
position above the Pentamerus limestone,  as for example at 
Berge , N ord byn, Rista Falls and Sikås . 

C IV. The Gotlandian of Dalarne.  

(Cfr p .  17) .  

As a detailed account of the principal literature relating 
to the Upper graptolite shales of Dalarne has already been 
given on p. 3 3 - 3 5  under the heading >> C 1: 2 and C I : l , »  we 
can confine onrselves here to the following list of works ,  which 
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more especially touch upon the youngest Silurian strata of 
Dalarne : 
1 8 1 9 .  Hl SINGER, W. : Anteckningar i Physik och Geognosie 

under resor uti Sverige och N OITige . H. l .  (N otes 
on Physics and Geognosy during J Ourneys in Sweden 
and N orway . )  

1 8 3 1 .  HrsrNGER,  W. : Ibidem .  H. 5 .  
1 8 4 7 .  l\IuRCHISON, R .  I . : On the Silurian and Associated 

Rocks in Dalecarlia etc . 
1 8 4  7 .  V ERNEUIL ,  E.  D E : Postscript to the Memoir on the 

Silurian Rocks of parts of Sweden by MuRCHISON.  

1 8 6 7 .  ToRELL , O. : Bidrag till Sparagmitetagens geognosi 
och palaeontologi . (Contributions to the Geognosy and 
Palaeontology of the Sparagmite beds.) 

1 8 6 7 .  TöRNQU IST, S .  L . : Om lagerföljden i Dalarnes under­
siluriska bildningar . (On the succession of strata in 
the Lower Silurian of Dalarne . )  

1 8 7 1 .  TöRNQUTS'l' , S .  L . : Geologiska iakttagelser öfver den 
kambriska och siluriska lagföljden i Siljanstrakten .  
(Geological observations on the Cambrian and Silurian 
succession of strata in the Siljan district . )  

1 8 7 1 .  LINNARsSoN , G. : Jemförelse mellan de Siluriska af-lag­
ringarna i Dalarne och V estergötland. (A comparison 
between the Silurian deposits in Dalarne and V äster­
götland. ) 

1 8 7 2 .  STOLPE , M. : Om siljanstraktens sandstenar . l .  (On 
the Sandstones of the Siljan district . l . ) 

1 8 7 4 .  'l'öR�QVIST, s .  L. : Om siljanstraktens paleozoiska for­
mationsled .  (On the Palaeozoic deposits in the Si1jan 
district . )  

1 8 7 5 .  'l'öRNQUIS'l' , S .  L . : Berättelse om en geologisk resa ge­
nom Skånes och Östergötlands paleozoiska trakter , som­
maren 1 8 7 5. (Account of a geological journey through 
the palaeozoic districts , of Skåne and Östergötland, in 
the summer of 1 8 7  5 . ) 
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1 88 3 .  TöRNQUIS'l' , S .  L. : Öfversigt öfver bergbygnaden inom 

Silj ansområdet i Dalarne.  (A Heview of the 'l'ectonic 
in the Silj an district in Dalarne . )  

1 8 8 4 .  STOI.PE, M . : Om Siljanstraktens sandstenar. 2 .  (On 
the Sandstones of the Silj an district . 2 . ) 

1 8 8 5 .  NA'l'HORST , A .  G . : Några ord om slipsandstenen i Da­
larne . (A few words on the Grind-sandstorre in Da­
larne . )  

1 8 8 G .  TöRNQUIS'l' , S .  L . : Några iakttagelser från sommaren 
1 8 8 5  öfver omtvistade delar af lagföljden inom Da­
larnes silurområde . (A few observations from the 
summer of 1 8 8 5  about disputed parts of the Suc­
cession of strata in the Silurian area of Dalarne . )  

1 8 9 2 .  ScHMA J,ENSEE , G .  C .  VON : Om lagerfö�iden inom Dalarnes 
silurområden . (On the succession of strata in the 
Silurian areas of Dalarne . )  

1 9 1 0 . WARBUHG,  ELsA : Geological description of Nittsjö and 
its environs in Dalarne . 

C IV : 4. The Grind-sandstone.  

The grind-sandstorre is a loose , felspathic sandstone, de­
void of fossils , of a white , grey or red colour, in the latter 
case with or withont light spots . In some beds it is con­
glomeratic or brecciated ,  here and there with small , fiatterred 
portions of red or green clay and shale embedded. The sand­
stone ,  which is widely spread, partly in the country be­
tween Orsa Lake and Skattungen , partly round Ore Lake and 
thence southward past Boda, and which is also found in Sollerön 
Island,  is first mentioned by HISINGER,  who at first ( 1 6 1 9 ) 
seems to be somewhat doubtful as to its age , as he partly 
says that . the limestorre in Sollerön Island rests upon the 
sandstone , partly again states that the sandstorre at Guller­
åsen and Osmundsberget is distinctly surrounded by lime-
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stone and subordinate to this . When MuRCHISON placed 
the sandstone in question at the base of the Silurian , n:E 
VERN EUIL,  his companion during his journey in Dalarne ,  pro­
tested against this , because in V ERNEUI L ' s  opinion the sandstone 
was the youngest layer of the Silurian of Dalarne, bu t this opinion 
seeros to have passed unnoticed . At least those who expressed 
themselves on the question , e. g. ToREU ( 1 8 6 7 ) ,  unhesitatingly 
agree with M u RCHISoN 's  view. S·roLPJ<; certainly ( 1 8 7 2) ad­
mits »that several circumstances go to make it probable that 
the sandstone might occur interstratified or close to the older 
limestones in the Siljan District » ,  bu t be gives a table in 
which the grind-sandstone comes immediately above the 
Upper graptolite shale . In 1 8 8 4  SToLPE again voices his 
opmwn, and be especially states that voN ScHMALI•:NSEI<: 

had been ahle to prove in Orsa, between Åberga and Ore , a 
grey, highly calcareous and somewbat arenaceous limestone , 
dipping under the grind-sandstone . In this limestone Buntastus 

Barriensis MuRCH. ,  Encrinurus punctatzts WAHLENB. , Phacops 

quaclril-ineata ANG . ,  Spir,ifera e:rporrecta WAHLENB . ,  and a 
Strophomena closely resembling S. Wa lmstedti LrNDSTR . bad 
been found, thus fossils charactm·istic to Gotland . STOLPE 

states also that the Obolus conglomerate rests directly upon 
the Archaean which bad supplied the material for the conglo­
merate , wherefore no Gambrian sandstone could be under­
lying here . 

After N ATHORST in 1 8  8 5 ,  in pointing to the fact of the 
sandstone ' s  present-day relative situation in several instances 
obviously having been eaused through dislocations of the strata , 
expressed himself to the same effect as STOLPE, that the grind­
sandstone is younger than the Upper graptolite shales, which 
- in view of the fact that the Leptaena limestone , which y et for 
a time was hy the majority considered to be younger than the 
sandstone ,  was afterwards proved to be older than the Upper 
graptolite shale - means that the grind-sandstone is the youngest 



C IV. THE GOTLANDIAN OF DALAJtN E .  65 
Silurian deposit of Dalarne .  - As fossils are absent, we are , of 
course , not a b s o l u t e ly cm·tain whether the grind-sandstone may 
not be younger than the Silurian ; i t has therefore also sometimes 
been proposed that it might possibly be parallelized with the 
Devonian sandstone in the Christiania district, something which 
is stated by , for example , TöRNEBOHM in 1 9 0 1  in » Upplys­
ningar till geologisk öfversiktskarta öfver Sveriges berggrund»  
(Explanatory remarks to  accompany the geological general­
map of the pre-quaternary systems of Sweden) and by ELsA 

W ARBURG in the scheme for the Silurian of Dalarna drawn 
up by her. 

C IV: 3.  The Burnastus l imestona and the Colonus shale . 

The Gotlandian limestone with Burnastus Barriensis 
�URCH. mentioned in the preceding page, and found in Orsa 
by voN ScHMALENSI•�E , was in 1 8 8 6  called Burnastus limestone 
by TöRNQUIS'l', who considered this limestone, not previously 
known of from Dalarne ,  to represent a stratum of its own, 
whose closer position in relation to the others could not as 
yet be considered fully determined. Besides the limestone 
there is found a grey shale deficient in fossils . As regards the 
relative age of the three strata, TöRNQUIST says that one would, 
to judge from the conditions at Nederberga, get about the 
following order from the bottom upwards : grey shale defi­
cient o f  fossils , Buroastus limestone, grind-sandstone . 

voN ScHM:ALENSEE ( 1 8 92 )  states that he had found Mono­
.rJraptus colonus BARR. in the » highest part of the shale im­
mediately below the grind -sandstone, a little way below the 
waterfall at Stygforsen • . As  previously mentioned , a similar 
position is given for the Bumastus limestone.  As it would 
appear from this as if the Buroastus bed and the above 
mentioned shale hearing M. colonus were really of the same 
age , I have considered royself in a posit ion to parallelize them, 
as has been done in the table previously given on page 1 7 .  

5 
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C IV: 2 and C IV: l .  The Retiolites beds and the 

Rastrites beds. 

I have already accounted for the d ivision into zones 
and the distribution of tbese sbales, namely in connection with 
the description of the syncbronous deposits of Skåne . A few 
words with regard to the historical development of the table 
might, h owever, be appropiate here . 

In 1 8 6 7  'l'öRNQUJS'l' divided the Silurian deposits of Da­
larne (berein not included the sandstone placed under the 
Gambrian by bim) into 3 divisions, according to the following 
table : 

3 .  Upper limestone of Dalarne. 
J b .  Sbale with marl-spheroids. 

2 ·  \ a . Graptolite limestone (with Trinucleus shale) . 
Jb .  Cystidean limestone . 

1 · la .  Ortboceras limestone . 
The graptolites in 2a and 2b are said to be of the same 

species for the greater part 1 .  Amongst them are quoted a 
couple wbicb , according to what we know now, belong to the 
Rastrites beds . 

TöRNQUIST, in 1 8 7 1 ,  retained the same scheme, but al­
tered the name Graptolite limestone to , cement limestone » (in­
cluding the 'l'rinucleus sbale) and gave to division 2b the name 
» Spberoid-shale » .  Immediately afterwards, LINNARsSoN subjected 
TöRNQUIST 's  table to a revision, and found himself induced to 
separate the Trinucleus sbale , wbicb bad erroueously been con­
founded with it, from TöRNQUIS'r 's division 2 embracing 
the Cement limestone and the Spberoid sbale, both of which 
belong to the Upper graptolite shale .  In 1 8 7  4 TöRNQUIS'l' 

1 That the graptolite-hearing strata have without further ado been includ ed 
in the Trinucleus shale is certainly due to ANGELIN ' S  including the greater part 
of the graptolite-hearing strata in his Regio Trinucleorum, speaking of which 
he says »Graptolithi passim mirum sane abundant • .  
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divides the Upper graptolite shale of Dalarne, from the top 
downwards, up intot he following strata : The Stygfors stratum 
(Spheroid shale and Cement limestone) and the Kallholn stra­
tum (shale and limestone) . 

In 1 8  7 5 h e also distinguishes two strata, the younger of 
which (the Stygfors stratum) now receives the name » Retiolites 
shale » ,  the older one (the Kallholn stratum) that of , Lobiferus 
shale » .  In 1 8 8 3  TöRN QUIS1' finally adopts the name Hastrites 
shale proposed by LrNNAHSSON ( 1 8 8 1 ) ,  instead of the name 
Lobiferus shale. W e are herewith quite initiated in to the no­
menclature employed by TöRNQUIS'l' in his latest works on 
the Upper graptolite shale of Dalarne, and which we have 
already previously, pages 3 7  and 3 8 ,  mentioned . 

'rhe Retiolites shale is developed partly as so called » Ce­
ment shale » ,  yellowish-grey or reddish-grey, deposited in seams 
of a couple of cm. thickness, and often separated by more or 
less thick bands or lamellae of thin-leaved shale , partly as 
» Spheroid shale ); , a soft, grey, slaty rock with hard limestone 
spheroids embedded. The Rastrites shale is black and of 
varying hardness . 



S eries B. The Ordovician. 

As previously mentioned , the Ordovician is chiefly com­
posed of two different kinds of deposits, one of which con­
sists of limestones, generally with plenty of trilobites, the 
other one of shales, commonly hearing graptolites ;  the depo­
sits are nowhere right through of one or the other kind , even 
if at many places one of them is predominant. Furthermore , 
it should be remembered that we have not so few depo­
sits which, hesides a prevailing fauna of one kind, contain 
scanty representatives of a fauna of the other, or, as it also 
occasionally happens, s u b o r d i n a t e  layers in which the latter 
is prevalent . The table we have previously given for the Or­
dovician (on page 1 9) has therefore been divided up into 3 co­
lumns, B I-III. The first one, B I, contains principally 
deposits from shallow water, limestorres (or more rarely shales) 
with a predominant trilobite fauna ; here has also been inclu­
ded the Obolus conglomerate . B III contains the series of 
graptolite-hearing shales representing deposits from deeper 
water. The only province where this latter series is represented 
as completely as given in the table, is Skåne, but even there 
we have by no means an uninterrupted series ; on the con­
trary, strata with trilobite facies are there intercalated pretty 
well everywhere , and, in order not to give an absolutely rois­
leading table , the series of graptolite-hearing shales in column 
B III has therefore been supplemented in column B II with 
the trilobite-hearing strata, which are either lying between 
the graptolite-hearing ones or containing them, so to say, 
wedged in ; some of the » zones • included in column B II 
are in reality only founded upon trilobites only sporadically 
appearing in the graptolite shales . 
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Öland rs to be looked upon as the westernmost outpost 
of the Russian Baltic Silurian area that is exclusively cha­
racterized by shore- and shallow-sea-deposits ; and in entire 
agreement with this, Öland 's Ordovician is (apart from the 
there rather sporadically appearing Dictyograptus shale) entirely 
developed with a limestorre facies. When talking about our 
group B I we could also with advantage have started from 
Öland , if the upper part of the series of strata had not been 
missing there, at least as far as the solid rock is concerned . 
As things are now, it might be more appropriate to choose the 
Silurian of Västergötland as a general pattern for the limestorre 
facies of the Ordovician, in order to subsequently more minu­
tely scan the changes and divergences that occur in correspon­
ding deposits elsewhere . :E'or the present we shall not trouble 
about a detailed account of the graptolite-hearing deposits 
that occur even in Västergötland , because these had better be  
treated in connection with the account of the Ordovician of  
8kåne, B III and B II . 

B l. Trilobits (and Brachiopod) facies of the Ordovi cian.  

(Compare the scheme on page 19 . ) 

1 8 2 8 .  

1 8 4 5 .  

1 R .5 4 .  
1 8 5 G .  

Literature. 1 

HISINGER, vV . :  Geognostisk karta öfver en del af Skara­
borgs län . (Geognostic Map of a part of Skaraborg 's J_;än . )  
Table I in  the 4 : th Vol. o f  » Anteckningar i Physik 
och G-eognosie » . 

LovEN , S . : Svenska Trilobiter. l och 2 .  (Swedish 
Trilobites . l and 2 . ) - Öfvers . Kgl . sv. Vet. -Ak . Förh . 
ANG:t<:LIN , N .  P. : Palaeontologia Scandinavica . Fasc. II . 
BARRANDE, J . :  Parallele entre les depöts siluriens de 
Boheme et de Scandinavie . 

1 As the o lder literature has partly already been mehtioned, especially 
in the introduction, partly quoled in several of the works includ ed in this list, 
it has mostly been omitted. The ample literature relating to the Leptaena lime ­
stone is accounted for further on, under the heading b) The Ordovician of Dalarne. 
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1 8 5 6 .  RoEMER, F1mn . :  Bericht von einer geologisch -paläon­
tologischen Reise nach Schweden . 

1 8 6 6 .  LINNARSSON, G. : Om de siluriska bildningarne i mel­
lersta V estergötland . (On the Silurian deposits in 
the middle part of Västergötland. )  

1 8 6 8 .  "'T AJ,LIN , J .  A . : Bidrag till känned om om V estgötaber­
gens byggnad . (Contributions towards the knowledge 
of the structure of the mountains of Västergötland . )  

1 8 6 8 .  LINNARSSoN , G. : Bidrag till Vestergötlands Geologi . 
(Contributions to the Geology of Västergötland . )  

1 8 69 . LINNAHSSON, G. : Om Vestergötlands Cambriska och 
Siluriska af-lagringar. (On the Gambrian and Silurian 
deposits of Västergötland . )  

1 8 7 0 .  SmENBJ,ADH, E . :  Några ord till upplysning om bladet 
>> Venersborg » .  (A few words as explanation to the map­
sheet Venersborg . )  Sv. Geol . Unders .  Ser .  Aa .  No . 4 0 .  

1 8  7 1 .  LINNARSSON, G. : J emförelse mellan de Siluriska aflag­
ringarne i Dalarne och i Vestergötland .  ( A  Gompa­
rison between the Silurian deposits in Dalarne and 
Västergötland . ) 

1 8 7 2 .  l.dNNARSSON, G. : Anteckningar om den kambrisk-silu­
riska lagerserien i J emtland .  (Notes on the Cambro­
Silurian series of strata in Jämtland . )  

1 8 7 3 .  LINNARSSON, G. : Berättelse afgifven till Kongl .  Vet. -Ak . 
om en med understöd af allmänna medel utförd ve­
tenskaplig resa till Böhmen och Ryska Östersjöpro­
vmserna . (Report to the Royal Academy of Sci­
ences on a scientific j ourney to Bohemia and the 
Baltic Provinces of Russia . )  

1 8 7 3 .  LINNARSSON, G. : Om några försteningar från Sveriges 
och Norges »Primordialzon . » (On some fossils from 
the » Primordial zone » of Sweden and Norway . )  

1 8  7 3 .  Fosforitkommittens berättelse. (Re port of the Phos­
phorite Commission . )  - Herein H. v. PosT's , 'l'ö}{N-
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QUIS'l' ' s  and STOLl'E 's  observations regarding the Obolus 
conglamerate in Dalarne are reported on. 

1 8 7 4 .  TöRNQUIS'l', S .  L . :  O m  Siljanstraktens paleozoiska forma­
tionsled .  (On the Palaeozoic deposits of the Siljan 
district . )  

1 8 7 4 .  LINNARSSON , G. :  Försteningar från Lappland insamlade 
af Hrr . E. SmENBLADII och E. E n mlAN�.  (Fossils 
from Lappland collected by etc . )  

1 8 7 5 .  l1INNARSSON, G. : Öfversigt af Nerikes öfvergångsbildnin­
gar . (A Review of the » Transition formation , of Närke . ) 

1 8 7 6 .  LINN A.RSSON, G . :  Geologiska iakttagelser under en resa 
på Öland . (Geological observations during a journey 
in Öland . )  

1 8 7 9 .  LrNNARSSoN, G. : Ceratopygekalk och undre graptolit­
skiffer på Falbygden i Vestergötl and . (Ceratopyge 
limestorre and Lower graptolite shale on Falbygden in 
Västergötland . )  

1 8 8 0 . LINNARSSoN , G. : Dietvanernaskiffer vid Orreholmen i 
Västergötland .  (Dictyonema shale at Orreholmen in 
Västergötland. )  

1 8 8 2 .  MARR, J .  E . : On the Gambrian (SEDGW. ) and Silurian 
Rocks of Scand inavia. Q. J .  G. S .  

1 8 8 2 .  HoLM, G. : Ueber einige Trilobiten aus dem Phyllo­
graptusschiefer Dalekarliens .  Bihang till Kgl . Vet . ­
Akad . Handl. 

1 8 8 2 .  HoLM, G. : Om de vigtigaste resultaten från en som­
maren 1 8 8 2  utförd geologisk-palaeontologisk resa på 
Öland . (On the most important results of a geol . 
pal . j ourney in Öland, made in the summer of 1 8 8 2 . ) 

Öfvers . Kgl . Vet. -Ak . Förh . 
1 8 8 2 .  LINNARSSoN , G. and Tui,LBI!:RG, S .  A . :  Beskrifning till 

kartbladet Vreta kloster. (Explanation to the map-sheet 
V reta Kloster . )  Sver . Geol . Unders . Ser . Aa, N o. 8 3 .  

1 8 8 2 .  TuLLBERG, S .  A . : Förelöpande redogörelse för geolo · 
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giska resor på Öland . (Preliminary Account of geo­
logical j ourneys in Öland . )  

1 8 8 2 .  TuLLBEBG ,  S .  A . : Skånes graptoliter . I .  (The Grap­
tolites of Skåne . )  

1 8 8 3 .  HoLM , G . : D e  svenska arterna af trilobitslägtet Illamus 
(DALMAK) .  (The swedish species of the genus Illamus 
DALM . ) 

1 8 8 3 .  TöRNQUIST , S .  J.J . :  Några komparativt-geologiska an­
teckningar från en resa i V estergötlands silurområde 
sommaren 1 8 8 3 .  (Some comparative geological notes 
from a journey in the Silurian area of Västergötland, 
in the summer of 1 8 8 3 . ) 

1 8 8 4 .  TöRNQUIS'l' ,  s .  L . :  Undersökningar öfver silj ansområ­
dets tri lobitfauna . (Researches into the Trilobite 
fauna of the Siljan district . )  Sver . Geol. Unders . Ser . 
C ,  No .  6 6 .  

1 8 8 5 .  HoLM ,  G. : Beitrag zur Kenntniss der Quartär- und 
Silurbildungen der ostbaltischen Provim�en H.usslands .  

1 8 8 5 .  HoLM , G . :  Om Vettern och Visingsöformationen . 
On Lake Vättern and the Visingsö formation. )  Bih . 
till Kgl. V et. -Ak.  Handl . 

1 8 8 7 .  LIN DSTRÖM, A . :  Beskrifning till kartbladet Venersborg . 
(Explanation to the map-sheet V enersborg. )  SYer . 
Geol . Unders . Ser. Ab, No . 1 1 .  

1 8 9 0 .  HoLM ,  G. : Försteningar från Lappland insamlade af 
G.  Mö nTSELL . (Fossils from Lappland collected by . . .  ) 

1 8 9 0 .  MoBF.RG , J .  C . : Anteckningar om Ölands ortocer­
kalk . (N otes on the Orthoceras limestorre of Öland . )  

1 8 9 2 .  MoBERG, J .  C . : Om skiffern med Glonograptus tenellus , 
dess fauna och geologiska ålder. (On the shale bearing 
Glonograptus tenellus , its fauna and geological age . )  

1 8 �) 4 .  W ALLERIUs, I .  D . :  Geologiska studier i Vestergötland . 
I .  Chasmopskalken. (Geological Studies in Väster­
götland . I. The Chasmops limestone . )  
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HoLM, G. : O m  Didymograptus ,  'l'etragraptus och 
Phyllograptus . (On Didymograptus , Tetragraptus 
and Phyllograptus . )  
MICKWI'l'Z, A. : Ueber die Brachiopodengattung Obolus. 
HoLM, G. : Om förekomsten af Ceratopygekalk vid 
Glöte i Herj edalen. (On the occurrence of Ceratopyge 
limestone at Glöte in Härjedal en . )  
MoBERG , J .  C . : Nya bidrag till utredning a f  frågan 
om gränsen mellan undersilur och kambrium . . (New 
contributions towards the settlement of the question 
relating to the bonndat-y between the Lower Silurian 
and the Cambrian. )  . 
HoLM, G. : Kinnekulles berggrund . (The Hoek-ground 
of Kinnekulle . )  Sver . Geol. Unders : Ser . C, N o. 1 7 2 . 

1 9 0 4 .  Tön.NQUIS'l', S .  L . :  Researehes into the graptolites 
of the lower zones of the Seanian and V estrogothi.an 
Phyllo-Tetragraptus beds .  Lunds Univ. Årsskr. Afd . 
2 ,  Bd 3 7  and 40 .  

MuN'l'HE, H . : Beskrifning till kartbladet Ottenby . (Ex­
planation to the map -sheet Ottenby . )  Sver . Geol. 
Unders . Ser . Ae, No. 7 .  

MuN1'HE,  H. : Beskrifning till kartbladet Kalmar. (Ex­
planation to the map-sheet Kalmar . )  Sver . Geol. Un­
ders . Ser . Ae, No.  6 .  
WIMAN ,  C . :  studien iiber das nordbaltische Silurgebiet . 
I .  Bull . Geol. lust . Upsala . Vol. G ,  1 9 02- 1 90:-l . 

SvEDMARK , E. : Beskrifning till kartbladet Oskarshamn. 
(Explanation to the map-sheet Oskarshamn. )  Sver . 
Geol . Unders . Ser. Ae , No.  5 .  
MuNTHE, H .  and HEDS'l'RÖM,  H . :  Beskrifning till kart­
bladet Mönsterås med Högby. (Explanation to the 
map-sheet Mönsterås with Högby . )  Sver . Geol . Un­
ders . Ser. Ac,  No.  8 .  

MommG, J .  C . : Om rödfärgade lager inom Sveriges 
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kambro-silur. (On red-coloured strata in the Cambro­
Silurian of Sweden . )  

1 9 04 .  HUENE F .  VOK : Geologische Notizen aus Oeland und 
Dalarne ,  sowie ueber eine Meduse aus dem Untersi lur .  
N .  J .  f iir Min . etc . 

l H 0 5 .  MuNTHE,  H . :  Beskritning til l kartbladet Sköfde .  (Ex­
planation to the map-sheet Sköfde . )  Sver. Geol. Un­
ders . Ser. Aa, N o. 1 2 1 .  

1 9 0 5 .  WIMAN , C. : Ein Shumardiaschiefer bei Lanna in 
Nerike .  Kgl .  sv .  Vet . -Ak . Arkiv för .Zoologi . 

1 9 0 6 .  MuNTHE,  H . :  Beskritning till kartbladet Falköping. 
(Explanation to the map-sheet Falköping . )  Sver. Geol . 
Unders . Ser .  Aa, No.  1 2 0 .  

1 9 0 6 .  MuNTHE, H . :  Beskritning till kartbladet Tidaholm. 
(Explanation to the map-sheet Tidaholm . )  Sver. Geol . 
Unders . Ser. Aa, No . 1 2 5 . 

1 9 0 6 .  MuNTHE , H . :  De geologiska hufvuddragen af Väst­
götabergen och deras omgifning . (The geological 
chief characteristics of the V estrogothian Mountains and 
their Environs . )  Sver. Geol . Unders . Ser. C, No .  1 9 8 .  

1 9 0 6 . MoBERG, J .  C .  and SEGERBERG , C .  0 . :  Bidrag till 
kännedom om Ceratopygeregionen med särskild hänsyn 
till dess utveckling i Fogelsångstrakten . (Contributions 
towards the knowledge of the Ceratopyge region with 
special regard to its development in the Fågelsång 
d istrict . )  Lunds Univ . Årsskr . Afd .  2 .  N. F. Bd 2 .  

1 90 6 .  0LIN, E. : Om de Chasmopskalken och Trinucleus­
skiffern motsvarande bildningarm� i Skåne . (On the 
Seanian strata corresponding to the Chasmops lime­
stone and the Trinucleus shale . )  Lunds Univ . Årsskr . 
Afd . 2 .  N. F.  Bd 2 .  

1 9 0 6 .  PosT, L.  voN : Bidrag till kännedomen om Ceratopyge­
regionens utbildning inom Falbygden. (Contributions 
towards the knowledge of the development of the 
Ceratopyge regwn in Falbygden . )  
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1 9 0 6 .  WnviAN, C. : Om Ceratopygeregionen inom Siljansilu­

ren. (On the Ceratopyge region in the Silurian of 
the Siljan district . )  

Ul 0 7 .  WnB .:'i , C . :  Studien ueber das Nordbaltishe Silurge­
biet . II. Bul l .  Geol Inst . Upsala Vol .  8 .  

1 9 0 9 .  WEST LmGÅRD , A .  H. : studier öfver D ictyograptusskif­
fern och dess gränslager med särskild hänsyn till i 
Skåne förekommande bildningar . (Studies on the Dictyo­
gTaptus shale and its adjacent l ayers with special regard 
to the deposits of Skåne . )  Lunds Univ. Arsskr. Afd . 
2 .  N. l<' .  Bd 5 .  

a) The Ordavieian of Västergötland.  

In such an extensive area as Västergötland the Silurian 
strata are naturally - in spite of their being on the whole 
undisturbed, and although the plateaus, that are now separate , 
surely once formed a connected whole --- of a varying kind and 
development in different parts of the province . The Silurian is 
there principally met with in 3 separate districts , viz . in Halle­

berg and Hunneber.r; ( farthest W est) , in Kinnekulle (on the eastern 
shore of Lake Vänern) and in Falbygden Mountains (in the eastern 
part of the province) . The Falbygden .1-Wountains have by 
MuN'l'HE been subdivided so that the nortbern part , Billingen, by 
a line drawn through Skultorp-Häggum-Lake Hornborga­
sjön, is separated from the southern part, or Falbygden proper, 
within which there may again be distinguished N . ,  K and W. 

Falbygden. The Silurian i s ,  besides, found on the Lugnås 
Height to the N. of Billingen,  east (or EN.E.) of Kinne­
kulle ,  where , however, only the l ower parts of the Gambrian 
have been preserved .  

Of all the mountains in Västergötland Kinnekulle can 
show the most complete sequence of strata , hut nevertheless 
certain of the zones incorporated in the following table do  
not appear to  be  developed there . 
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The Ordovician of Västergötland 

shows the following strata, from the top downwards . 

5 . Brachiopod shale 

4. Trinucleus shale 

/Staurocephalus shale 
(transition bed) {dark or variegated 

red lTdnuclous •h alo (p,op") 
green or black 

3 .  Chasmops limestone  

�.  Orthoceras limestone 
( Asaphid l imestone) 

l. Ceratopyge limestone 

Zon e 

with glauconite shale » 

or >> 

l(Macrourus lim estone) 
Chasmops li m estonc (proper) 
(Echinosphaerite l i m e stone) 

Ancistroceras limestone 
(Centaurus limestone) 
(Gigas limestone) 
Asaphus limes tone 
Limhata limestone 
Planiii m b a ta limeston e 

of Phyllogr. angustifolius 
Didymogr. balticus 
Tetragr. phyllograptoides 
Clonogr. tenellus 
Dictyogr. flabelliformis f. 

ty pi ca 

)Lo w er 
Didymogr. 

shale )Dictyogr . 
s h ale 

Before we pass on to an account of the . different strata. 
into which the Ordavieian of Västergötland has been divided 
up , the main characteristics of the development of the scheme 
ought to be indicated. 

As is well known, the oleler writers, such as, for example , 
KALJ\f, LINNE, HISINGER, distinguished five divisions , viz . sandstone , 
alum shale with stinkstone,  limestone , clay shale and diabase . 
Of these the limestorre forms what we now call the Ordovician . 
In 1 8 5 4  this series was by ANGELIN divided up into 4 regions : 
reg. Harparum (highest) , reg. Trinucleorum, reg . Asaphorum 
and reg. Ceratopygarum (lowest) , besides which reg . Tri-
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nucleorum was subdivided into an upper and a lower di­
vision 1 .  

LINNARSSON, in  1 8 6 9 ,  distinguished in  this part of  the series 
the following divisions : 
Brachiopod shale ANGELJ N's  Reg. Harparum 
Trinucleus shale - » » Trinucleorum, upper part 
Beyrichia limestorre -
Orthoceras limestorre 
Lower Graptolite shale 
Ceratopyge limestorre = 

» 

)) 

>> Trinucleorum, lower part 
Asaphorum 

» Ceratopygarum. 

In 1 8 7 1  he exchanged the name » Beyrichia limestone >> for 
that of >>Chasmops limestone >> . If we thus add that the Dic­
tyograptus shale (which was by LINNARSSON , after his journey 
in Skåne, in 1 8 7  5 separated as a zone of its own, belong-ing to 
the highest Gambrian under the name of Dictyonema shale) ,  
which was originally included in the ,, Alum sh ale » or ANGJ�LIN's 

Regio Olenorum, was in 1 9 00  proved by MoBERG to belong to the 
Ceratopyge region and thus forms the base of the Ordovician, 
we have given the story for the chief traits of the scheme . 

For the subdivisions see the following special accounts . 

Division 5. The Bra chiopod shale. 

This shale , which is only a few metres thick , is, as far 
as the nature of the rock is concerned , very varying , not only 
m different localities, hut also in more limited areas . The 
typical rock is a compact, light-grey to greenish, thick-leaved, 
calcareous shale with numeroas brachiopods (hence the name) , 
although they are mostly only preserved in the form of casts 
or moulds . But besides the typical rock we find another 
darker grey or blackish, well stratified shale , which is sometimes 

' As A .  H. WEsTERGÅRD (in his Index to N .  P. ANGEUN's Palaeonto­
l ogia Scandinavica, with notes. Lund 1910) has shown, ANGEJ.IN, when hc 
(in 185 1)  published Palaeontologia Svecica, distinguished on ly 2 of these divisions : 
Regio Trinucleorum and Regio Asaphorum. 
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the preponderating rock . Banks of a hard, grey, indistinctly 
stratified limestone occur commonly,  especially in the lower or 
midcUe part of the Brachiopod shale . On weathering the Brachio­
pod shale is transformed in to a soft, brownisb pulp . According to 
HOI, M ( 1 9  O l )  the Brachiopod s hale is mo re os less plentifully 
mixed with quartz-sand , and at some places it shows discm·dant 
stratification, wherefm·e it must have been deposited in shallow 
water . Of trilobites ,  a class of animals that is here compara­
tively sparsely represented , might be mentioned Ph acops rnucro­

natns BRONGN . ,  Homalonotus platynotus ANG . , Harpes sp . ,  Lichas 

laciniatus W AHLENB . ,  among others . Pteropods ,  gastropods , pele­
cypods, and orthoceratites occur very sparsel y ;  bryozoans and 
ostracods, and chiefly brachiopods and corals, on the other 
hanJ , are common . 

In the fauna there can in many instances, as is quite 
natural , be traced a certain relationship with the Gotlandian , 
and BARRANm; also wanted, in his >> Parallele » (page 2 7 ) to 
look upon the Brachiopod shale as belonging to the last 
mentioned series (etage E in Bohemia) . Even MuNTHE ( 1 9 0 5  

and 1 U O fi ) includes the Brachiopod shale in the Gotlandian. 
Ho.KMEH. , who had an idea that the Brachiopod shale lies on 
to p of the » U  p per graptolite shale » ,  calls i t » Deiphon Gestein • ,  

or more correctly, he says that ANI..H:LIN mig h t ( »möchte » )  dis­
tinguish it by that name.  

At Billingen the highest and thickest part of the Brachiopod 
beds consists of a dark or blackish shale , cleficient in brachiopods, 
in which Calynunene tuberculata BRDNN . ,  Acidaspis centrina DuM : 
and a Leptaena sp . are the most commonly occurring fossils . 
LINNARSSON, who proposes the appellation » Acidaspis shale » 
for the same, quotes as localities for the latter, besides Bil ­
lingen , also the other mountains in the northern part of Fal­
bygden ; in the southm·n part, as for example in Ålleberg­
ancl Mösseberg, th e Acidaspis  shale is entirely absent . 

Brachiopocl shale i s  met with both in Kinnekulle and 
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Billingen-Fal bygden . ANGELIN united with i t also the 
deposit which is so plentifully developed m Dalarne, and 
w hi ch afterwards received the name » Le ptaena limestone » .  

Even in Dalarne, viz . at Gällkärn (Gullerå.sen) a rock is met 
with , however, which more closely reserobles the typical 
Brachiopod shale . ·w e have also to collocate with the latter 
the » Klingkalb (clink-limestone) of Dalarne and the Seanian 
zone of Phacops eucentra ANG . ,  which show, however, another 
development to a certain degree . Besides in the provinces men­
tioned , the Brachiopod shale is also met with at several places in 
.Jämtland ,  as well as in Östergötland (at Håsnäs and , in boulders, 
at Borenshult) . 

Division 4. '  The Trinucleus shale.  

As the lowest part of the Brachiopod shale LTNNAHSSON 
mentions a variegated shale which is well developed in Falbyg­
den, especially on Ålleberg Mountain, but also on Fårdalaberget 
Mountain ( =  Hvarfsberget Mountain + Gerumsberget Mountain) , 
Högstenaberget Mountain ( = Plantaberget Mountain on later 
ma ps) and several other places ; the fauna i.n this shale shows a 
mixture of species belonging to the Brachiopod and the 'l'rinucleus 
shales . The stratum occurs possibly also at Billingen. LTN­
NARSSON calls the shale i. n question » Staurocephalus shale • 

from the Staurocephalus clavifrons ANG .  which appears in it . 
By TuLLBERG (in ); On the succession of strata in the Gambrian 
and Silurian deposits at :llöstånga » ,  1 8 8 0) ,  and also by later 
writers , as for example HOLJ\'l and 0LIN,  it is, however ,  
inclucled in the Trinucleus shale - with which it agrees most, 
fron1. a faunistic point of view - as its highest part . MuN'l'HE 

hints, however, as more correct to look upon the Staurocepha­
lus bed as the boundm·y between the Ord ovicianand Gotlandian . 

Apart from the Staurocephalus shale there may be 
distinguished mostly three different beds in the 'l'rinucleus 
shale of \Tästergötland, of which beds the midclle one, which 
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forms the greater part, consists of a reddish-brown, soft shale 
generally both on top and at the bottom bordered by dark , 
green or black shales .  More accidentally , concretions or bands 
of an impure limestone are met with , besides which a 2 to 
4 ruetres thick bank of dark-grey, compact, brittle (almost 
flinty) limestone , devoid of fossils and traversed by lighter 
veins of calcite , is met with below the red shale . The shales 
which form the lowest part of the Trinucleus beds are not, 
or very little, developed in the Falbygden Mountains. Among 
the abundant fossils may be mentioned 1-,rinucleus Wahlenbergi 

RouAULT , Ampyx Partlocki BARR. , Cybele verrucasa DALl\L ,  Dianide 

euglypta ANG . ,  Remapleurides radians BAim . ,  Aeglina ? ahlangula 

ANG.  and Agnastus trinadus SAL'l'EH .  From the lower strata 
in Kinnekulle are noted Trinucleus seticornis His . and Dipla­

qraptus prisfis His . Amongst other fossils brachiopods are 
common, bu t not so predominant here as in the Brachiopod shale . 

Besides Västergötland (Kinnekulle , Billingen and Fal­
bygden) , the 'l'rinucleus shale proper is known of from Öster­

götland , Dalarne and Skåne ,  in which last mentioned pro­
vince it has, however, another development , and is never red 
in colour. 

Division 3 .  The Chasmops limestone. 

The limestone coming under this heading is partly bard , 

dark , black-grey or blue-black , :flinty, partly especially in the 
upper layers somewhat lighter, green or greenish-grey . The 
l ight limestone is not flin ty , and has a greater percentage 
of calcium carbonate than the dark variety. Besides the bard 
limestone , there occurs also a greenish shale , which, as i::. 
the case at Kinnekulle , can even be the predominant rock 
in the division . On weathering , boulders of the fiinty lime­
stone just mentioned assume a thick , whitish-yellow , rusty­

brown or rust-spotted crust . 
Of the particularly plenteous fauna (LINDS'l'RÖM enume-
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rates in his »List of  the fossil Faunas of  Sweden >> l 0 5  species 
belonging here) we may mention only a few of the common ­
est , more characteristic crustaceans, as A mpyx costatus BoEcK , 

A.  rostratus SARS, Ptychopyge glabrata Ai'w. ,  Lichas laxat�ts 

M' CoY, Remopleurides sex,lineatus ANa . ,  various species of 
Chasmops, as well as Beyrichia eostala LINRS. Amongst the 
brachiopods may be mentioned Orthis bijorata ScHLO'l'H . ,  O. dor­
sala Hrs . ,  StYophomena imb1·ex PANDER and Leptaena sericea Sow. 

Alread y in 1 8  7 l TöRNQUIST distinguished in the Silurian 
of Dalarne ,  amongst other layers that come under this hea­
ding,  a division which he called Cystidean limestone . LIN­
XARSSON subsequently ( 1 8 8 2 ,  in Explanation to the map-sheet 
Vreta kloster) distinguished m Östergötland 's Chasmops 
limestorre a l o w e r  division, which he called Cystidean lime­
stone , and an u p p er one , specially characterized by the occurrence 
in the same of Chasmops macrmtrus SJöGREN. TuLLBERG , in 
1 8 8 2 , divided the Chasmops limestorre of Öland into å l o w e r  
division, the » Echinosphaerite limeston e » , and an u p p e r  o n  e ,  
>: the Y ounger Chasmops limeston e " .  REM ELI:; proposed in 1 8  8 3 

the name » Maeronrus limestorre » for the last mentioned , a de­
signation which he, according to his own statement, used 
already in 1 8 8 0  for boulders of the rock in question . Accor­
ding to HoLM the name Cystidean limestorre (or Echinosphaerite 
limestone) is not to be used for any rock at Kinnekulle, because 
cystideans on the whole occur extremely sparsely in the Chas­
mops beds there . From other statements it looks, however, 
as if Echinosphaera aurantimn GnLENH .  occurred generally in 
the oldest part of the Chasmops limestorre in other localities in 
Västergötland .  For example , a lower horizon bearing Echino ·  

sphaera aurantittm has been observed at Mösseberg (above J ons­
torp , near Klefva) , at Ålleberg, according to W ALI,ERIUS, and 
at Billingen (partly N W. of Ryd Estate , partly NE. of Ög­
lunda church) . Whether any closer resemblance to the 
Macrourus limestorre of Öland (and Östergötland) really exists 
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m Västergötland seeros on the other hand rather doubtful . 
Phacops (Chasmops) rnacrourus is certainly mentioned by LIN­
NARssoN ( 1 8 6 9) ,  although with some hesitation, in boulders 
from Kinnekulle, which, however, be supposed to belong to 
the l o w er part of the Chasmops limestone . 

Chasmops limestorre has , besides in the provinces mentioned, 
also been met with in .Jämtland and Skåne, where it is cer­
tainly partly replaced by graptolite-hearing shales, but can 
even be proved to contain limestorre banks which, similarly 
to those of Västergötland , are generally very siliceous , bard , 
almost flinty . 

Division 2 .  The Orthoceras limestone . 

As far as I have been able to discover, HitiiNGER is 
the first to use ( 1 8 2 8 ,  in the fourth part of » Notes on Phy­
sic and Geognosy » )  the name » Orthoceratite limestone »  for the 
mighty series of limestones, which in Västergötland and se­
veral other provinces are lying between the alum sbale and 
the Upper graptolite shale . ANGELIN divided , as is well known, 
this limestorre suite up into several regions, of which regio 
Asaphorum, which embraces the most important part of the 
limestorre suite , still retains the name Orthoceras limestone .  
This earresponds practically with the Russian Glauconite lime­
storre and Vaginatum limeston e ;  the Orthoceras limestorre of 
Norway, on the other hand , earresponds only with a small 
part of the Swedish Orthoceras limestone ,  viz . the » Gigas 
limestorre » (and possibly parts of the zones adjoining the 
latter) . That such a great series of strata should, on closer 
examination, be found divisible into several separate beds is 
quite natural . In 1 8 7 4, TöRNQUIS'l' divided the Orthoceras 
l imeston e of Dalarne in to the following strata : 

U p per grey Orthoceras limestorre 
red » 

Lower o-rev b v 
)) 
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Lower red Orthoceras limestone 
Green limestone (Glauconite limestone) . 

Glauconite limestone is mentioned by LINNARssoN ( 1 8 7  5 )  
from Närke and Falbygden, and afterwards b y  several other 
writers from the boundary layers between the Orth oceras lime­
stone and the Ceratopyge limestone, often without it having 
been possible to determine to which of these divisions it be­
longs at one place or another. Leaving therefore out of consi­
deration this latter deposit which, if not specially mentioned in 
any other connection , can in most instances be supposed to 
have been included in the Orthoceras limestone , we may say 
that TöRNQUIST's proposal was generally adopted and applied 
even to other parts of the country , something which clem·ly 
goes to prove that the Orthoceras limestone on the whole 
has quite a uniform development over large areas . LINNARs­

SON , who in 1 8  7 6 travelied through Öland, seems to have 
found TöRNQUIST ' s  division applicable even to this part of the 
country . According to a memorandum sent to NATHORST (see 
A . G .  NA'l'HORST ' s  paper : , Qm GuS'l'A:F LINNARsSoN och hans 
bidrag till den svenska kambrisk-siluriska formationens geologi 
och paleontologi " , in Geol . För. Förh. 1 8 8 0) he divided 
namely Öland 's Orthoceras limestone into four divisions , 
Upper grey , Upper red ,  Lower grey and Lower red, a di­
vision which even Hm;M followed at first, for example in 
1 8  8 3, on page 3 2 ,  in his work » De svenska arterna af trilo­
bitslägtet Illamus (D ALMAN) . »  The same table also forms the 
basis for TuLLBERG ' s  division ( 1 8 8 2) of the same series of 
strata . According to him the sequence of strata is namely 
as follows : The lowest stratum, Lower grey glauconite-bearing 
limestone ,  Upper red limestone and Upper grey limestone , 
devoid of glauconite . · In his » List of the fossil faunas of 
Sweden » ( 1 8 8 8) I.dNDS'l'RÖM used TöRNQ.urs•r ' s division and gave 
the latter by means of the lists of fossils mentioned therein 
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so to say a palaeontological foundation . In 1 8 9 0 ,  I gave (in 
»Anteckningar om Ölands  orthocerkalk ») a more specifred division 
that was chiefly based upon the trilobites .  According to  this 
the sequence of strata from the top downwards looks as follows : 

MOBERG 
Ancistroceras limestone1 }= Centaurus limestone2 

Platyurus limestorre 
Gigas lim estorre 

Asaphus limestorre 

}= 
lUpper Asaphus l imestonej 

Sphaeronite bank = 

Lower Asaphus limestorre 

Older authors 

Upper grey 

Upper red 

Lower grey 

Limhata limestone l 
Planilimbata limestorre J = Lower red 

According to vV IMAX ( )) u  e ber die Silurformation in J e m t­
land » , 1 8  9 4) the table could be u sed for the Orthoceras lime­
stone of J ämtland, and MuN'l'HE says ( 1 9 06 )  that in the 
main parts it can also be applied to that of Västergötland .  

In 1 8 9 5  HoLM mentioned Isograptus gibberttlus N ren. and 
several other graptolites found in the Lower Asaphus lime 
stone at Hälludden in the parish of Böda, on the Island of 
Öland . That the Asaphus limestone corresponds with the 
h i g h e s t  zone of the Lower Didymograptus shale is thus not to 
be doubted . According to MoB�<:RG 's account ( 1 9 0G )  of the se­
quence of strata in Hunneberg, it is also quite certain that 
the Ceratopyge limestorre is represented by the l o w e s t  zone of 
the Lower Didymograptus shale . Consequently we must be able 
to parallelize the Planilim bata limestone and the Limhata lime­
storre with the m i d d l e  zones of the Lower Didymograptus shale . 

' The original denomination was Strombolituit limestone ; after Hour in 189 1 
( »Om mynningen hos Lituites BREYN. » )  had staled that Sb·ombolitu ites is a younger· 

synonym for Ancistroce�·as, the term was corrected. 

2 The synonym for Illaemts Centaurus ANG., the fossil characteristic of 

this stratum, has b een disputed, as HoLM wanted to call this species L Chiron 
HoLM. On acconnt of this the name Chiron l imestone has frequ ently been em· 

ployed for the Centaurus limeston e. Cfr A .  H. WEsTERGÅRD : Index to N. P. 
ANGF.LIN' s Pal. Scand., with note s . Lunds Univ. Årsskr . Afd . 2 .  N.  F. Bd 6.  1910 .  
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The Orthoceras limestorre i s  found in  all the V estrogothian 
Mountains (with the exception of Halleberg and Hunneberg 
Mountains) , furthermore in Östergötland, Närke, the Siljan di­
strict in Dalarne, Härjedalen, .Jämtland , Gästrikland (in Limön 
Island in the Bay of Gäfle 1 ) ,  l.Jappland (at Granliden) , in 
the Island of Öland and in Skåne . The regular change of 
colour in the greater part of its area of distribution, into 
red and grey of somewhat different tints , is remarkable. The 
Seanian Orthoceras limestorre on the other hand is always 
grey or blackish-grey . As vve possibly get an opportunity 
further on of entering upon the question concerning the cause 
of the change of colour , we shall only point out that the 
stratigraphical conditions concerning the same have played a 
certain part . (Cfr MoBELW 1 9 04) .  

The table given above will very likely already by the 
names of the different strata have indicated the nature of 
the fauna quite clearly . Besides the trilobites, which are 
common r ight  t hr o u g h  t h e  w h o le s e q u e n c e  o f  s t r a ta ,  an!l 
amongst whieh Asaphides (Me,qalaspis, Asaphus, Ptychopyge, 

Niobe, Nileus and lllaemts) are preponderating, although even 
some others belonging to such genera as Phacops, Chirurus, 

Cyrtometopus and A,qnostns are represented, we find certain zones 
crowded with cephalopods, a class of animals which here for 
the first time appears more frequently . It is also upon 
these that HoLM founded the division of the series of strata 
which we give further on . The trilobites are , however, very 
probably more suitable for the division, partly because forms 
helonging to this category everywhere ,  and lighter than the 
cephalopods, are met with in a determinable state , partly because 
we preserve by this means a common basis of division suitable 
for the entire senes .  Among other classes of animals might 

1 Here m et with as sol id rock already in 1859 (see A.. H. W AHLQUIST : 
Några ord till upplysning om bladet »Leufsta '' · - A few words as a guide to the 
map·sheet  » Leufsta » .  Sver. Geol. Unders. Ser. Aa, No. 29.  Stockholm 1868). 
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be mentioned the cystideans, e .  g .  Sphaeronis pomum GYLLEN­

HAI-IL which appears in the Asaphus limestone forming real banks; 
bracbiopods and gastropads are mo re scanty . Pelecypods, 
rarely found in the lowest part of the Limhata limestone in 
the Island of Öland, make herewith their first entry into our 
Silurian .  It has already been mentioned that even graptolites 
occur here , although extremely rares . 

In 1 8 9 3  HoLM in his work » Sveriges kambrisk-siluriska 
H yolithidae och Conulariidae » (The Cambro-Silurian H yolithi­
dae and Conulariidae of Sweden) gave ,  on page 42 ,  the following 
division of the strata here in question . 

J Lit. perfectus zone 
l (Grey Lituites limestone) 

Lituites Region J Lit. lituus zone 
Lit . d iscors zone l (Red Lituites limestone) . 

Vaginatum Region ( Grey Vaginatum limestone) . 

This table, whose terms HoLM also used already in 1 8 9 1  

( )) Om mynningen hos Lituites BRE Y N  » - The mouth of Litttites 
BREYN) ,  was supplemented in 1 9 0 1 ,  when HoLM came out with 
the following table relating to the Orthoceras limestone of 
Kinnekulle ,  a table which was afterwards used by MuNTHI<� for 
the map-sheets of Västergötland published by him, whilst on 

l 
Palaeontological division l P o p u l a r d i v i s i o n  

Kinnekulle Öland, Dalarne etc. 

l »Lcfversten» l Upper grey Orthoceras limest .  1. 
Lituites Limestorre 

l 
(Liver· stone) 

1 

Upper Red stone l Upper red Orth oceras limest.

··· 1 
Vaginatum Limestorre l ,__ __ 

· Tälj sten , (Pot·slone) l Lower grey Orthoceras limest 

Limhata Limestorre l Lower Red-ston e Lower red Orthoceras limest. 
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the other hand the division given by me came into use for 
the explanations to the map-sheets of Öland published by 
MuNTHE, HEDS1'RÖM and SvEDMA RK . 

About the division given by me is to be remarked that, 
just as the different strata of the Orthoceras limestorre in 
general are not sharply separated from each other, even the 
division as a whole, both on top and below, shows a very 
indistinctly marked boundat-y . As regards the upper part of 
the Orthoceras limestorre it has been proved that Illaenus 

centattrus ANG . ,  even if rarely ,  has also been found in the 
hard Ancistroceras limestone, wherefore it is possible that this 
latter is only to be considered as a more local development 
of the Centaurus limestone .  And even immediately on top 
of the Ancistroceras bank a limestorre band has been met 
with at one place (at Slagerstad in the Island of Öland) , in 
which probably Illaenus centaurus occurred besides .Echino­

sphaera attrantium .  In connection with the said limestorre 
band there occurred a flaky limestone ,  probably corresponding 
with the lower part of the • flagkalk »  distinguished by TöRN­

QUIST in Dalarne . About this latter, which is quoted as the 
bottom stratum of the Chasmops limestone, TöRNQUIST further 
says himself ( 1 8 8 3) ,  that its lower, slaty part might possibly 
be separated as a layer of its own . 

As regards the lower limit of th e Orthoceras limestorre 
again, it has been proved that the Ceratopyge limestorre at many 
places imperceptibly merges into the Planilimbata limestone . 

As we have seen from the preceding, the so called Or­
thoceras limestorre embraces a great many d ifferent strata . It 
is clearly therefore of importance to be able to detm·mine in 
every separate case which stratum, or which strata, occur 
within the several areas . U nfortunately minute re�earches 
in this respect have so far not been carried out every­
where . This applies especially to Skåne , about whose Or­
thoceras limestorre we know scarcely much more than that the 
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upper part of the Orthoceras limestone of the Island of Öland is  
in Skåne replaced by the Geminus shale and the L o w e r  Dicello­
gTaptus shale . The Geminus shale and the Centaurus l ime­
stone, which contain O,qy,giocaris dilatata BRUNN . and D·idy­
mo,grapi'us peminus His . in common , are namely equivalent . 
Tui,J.BEIW ( 1 8 8 2) divided the Orthoceras limestone of Skåne 
into an u p p e r  section a, in which was included Fågelsång 's 
dark limestone with a pecnliar trilobite fauna dese1·ibed by 
ANGJ<:LIN , and a l o  w er section (3,  a lighter, grey limestone 
appearing in south-eastern Skåne and hearing, amongst other 
fossils , Megalaspis planilimbata ANG. 

Division l .  T h e  C e ratopyge limestone. 

ANGELIN , who first distinguished a Regio Ceratopygarum , 
knew the same only from Hunneberg (and Norway) . starting 
from the (erroneous) supposition that Orthoceras limestone 
at Kinnekulle was lying directly upon the Olenid shale , in 
the same manner as Oeratopyge limestone in Hunneherg , 
BAH RA:"'DE ( 1 8 5 6 ) ,  in his ParallE�le, wanted to make the latter 
equivalent to the Orthoceras limestone . In 1 8 6 8  LT NNARSSON 

was, however, able to mention the occurrence of Ceratopyge 
limestone also in Kinnekulle, where it was separated from 
the Orthoceras limestone by the » Lower graptolite shale • , and in 
1 8 6 !) he states how the division referred to certainly in respect 
of its trilobite fauna shows a great resemblance to the Ortho­
ceras limestone , but yet has several peculiar trilobite genera 
which easily justify its separation from the latter . The pe­
cularity of this fauna is still more strongly accentuated by 
BRöGGER in his work published in l 8 9 6 :  » U e ber die V er­
breitung der Euloma-Niohe-Fauna (der Ceratopygenkalkfauna) 
in Europa » .  

Amongst the more characteristic fossils are to be mentio­
ned : CeJ'atopY.qe for.ficula SARs, Eulom a  ornatum ANG . ,  Sym.phy­

surus angustatus S .  et B. ,  Niobe insignis LINRS . , Orome-
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t opus elatz(rons ANG. ,  Apatocephaltts sen· a tus 8 .  et B . ,  Dicel­

locephalina dicraeura ANa . ,  Cyrtometoptts primigenus ANG., 

Harpides rugosus S. et B . ,  Triarthrus Angelini LINRS .  and 
Agnostus Sidenbladhi LrN RS � JJ!Iepalaspis planilimbata ANa. 
is, as has previously been mentioned ,  common to the Cera­
topyge limestone and the lowest. part of the Orthoceras lime­
stone ,  which is not ver.'- sharply defined from the former. A 
particularly common fossil is Orthis Ch ristianiae K.TERULF,  
which also occasionally , together with other brachiopods, can 
crowd the whole rock . Only one rarely occurring cephal opod , 
Orthoceras . atavus B n öGGER,  i s  known from there . In the 
Ceratopyge limestone proper other classes of animals are either 
very sparsely ,  or not at all , representecl .  

The limestone i s  generally hard , compact, with plenty 
of iron-pyrites , which sometimes occurs distrilmted in irregular 
nests and lumps, which , on weathering, may leave behind a 
more or less cavernous rock . The colour, which varies at 
d ifferent places, is generally either black or light-grey , more 
rarely greenish or recld ish .  The l imestone is, as a rule , d istri­
buted in thick banks ,  sometirnes interstratified by alum shales , 
but may even occur in the shape of lenses embedded in the 
glauconite shale . It is often accompanied by a dark, some­
times, for . example in the Falbygden Mountains, phosphorite­
bearing glauconitic limestone, which not rarely both underlies 
and covers the fossil-bearing Ceratopyge limestone proper, 
which it is said to substitute to a certain extent . The g-lau­
conite limestone is as a rule devoid of fossils ; the glauconite 
shale and the limestone lenses emhedded therein may ,  on the 
other band , often contain plenty of brachiopods .  

In  Västergötland the Ceratopyge limestone has, besides 
the places mentioned. , Hunneberg and Kinnekulle , also been 
proved to exist in the Billingen-Falbygden Mountains, in 
Östergötland (at Berg) , in Närke (at Latorp , Lanna and se­
veral other places) , probably in Gästrikland (in Limön, accor-



90 J O H .  C H R .  M O B E R G .  T H E  S I L U R f A N  CH' SWEDEN. 

ding to WaiAN 1 8 9 3  and 1 9 0 7) ,  in Härjedalen (at Glöte) , in 
Jämtland, in the » Lappmark » of Västerbotten (at several places) , 
in the Island of Öland (along the west coast from Ottenby 
in the S . , where it is particularly weil developed and easily 
accessible , r ight up to the cliff of Köping at Borgholm, as 
weil as at Äleklinta and Horns Ness) and in Skåne , where 
it is , however, not met with fully developed at more than 
one single spot, at Fågelsång. In 1 9 0 6 ,  WnrAN pointed out 
a limestorre at Sjurberg, in Dalarne, which he considers 
ought to be interpreted as Ceratopyge limestone. In Jämt­
land , too ,  there occur limestorres whose fauna has not been 
minutely examirred yet, hut which, for stratigraphical reasons , 
we must place in the same category as the Ceratopyge 
limestone. LINNARSSON mentions namelv such a one from Toss­
åsen ; I myself have found the same limestorre also at Klöfsjö .  
And according to  LINNARssoN ( 1 8 7 2 ) ,  the stratum here in 
question might, perhaps ,  also be met with at Iffelnäs and Mjäla . 

The division is of rather varying thickness at different 
places. Whilst in the western part of Kinnekulle it reaches 2 

m.  (in  the eastern however only O .  5 m. )  it is for example 
in Billingen-Falbygden not more than 0 . 9  m. thick , and 
sometimes i t does not even reach mo re than O . l  m .  

Besides the Ceratopyge limestorre proper, which we have, 
together with the accompanying glauconite , designated as 
the zone of Apatocephalus , there is at many places met with 
also a l o w e r  part belonging to the Ceratopyge region and 
which, after the trilobite genus Shumanlia ,  which plentifully 
o cc urs therein , has been called the » Shumardia zon e » .  The 
rock is sometimes, as for example at Fågelsång, a small­
crystalline , highly pyritic, light-grey , impure limestone, whi ch 
on weathering loses its lime without crumbling and changes 
to a mouldy, dark brown rock ; more often, however, it is 
an alum shale , petrographically fully coinciding with the 
underlying Dictyograptus shale from which it was only lately 
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distinguished o n  account of the nature o f  the fauna . I t  was 
BRöGGER who, in 1 8 8 2 (Die silmisehen Etagen 2 und 3 ) ,  

was the first to  distinguish this part in  the Silurian o f  
Norway, and these layers received ,  on  account of  the nature 
of the rock there , the name >> Ceratopyge shale » .  MoBERG 

( 1 8 9 0 )  pointed out at Ottenby, in the Island of Öland, an 
alum shale with Ceratopyge for.ficula SARS and Sltumardia 

pusilla SAns \  which is equivalent to the Ceratopyge shale of 
Nonvay . Of deposits which are to be included in the Shu­
mardia zone there are , besides the alum shale at Ottenby 
already mentioned ,  a ' shale found by WIMAN ( 1 9 0 3) at Bil­
udden i.n the Bay of Gäfie, besides which probably also the 
highest alum shale at Äleklinta may possibly helong here . 
However, it appears that alum shale can also be inserted be­
tween banks of the Ceratopyge limestone , whence it is credib le  
that the Shumardia-bearing shale can appear at several levels, 
which in geological age are somewhat different. At least , it 
does not strike one as impossible that the Shumardia-bearing 
shale at V entlinge , in the Island of Öland , might be of a 
somewhat younger age than the previously mentioned one . 
Again, as regards the » Shumardia shale » which W I MAN in 
U J 0 5  desCI·ibed from Lanna in Närke, it does not appear to be 
comparable with the Shumardia zone proper, which is at ]east 
partly equivalent to the Ceratopyge shale of N onvay,  and of 
which we spoke in the preceding lines. It is rather to be 
Jooked upon as a transition bed between the Ceratopyge lime­
stone and the Planilimbata limestone . Such a transition bed is 
also very likely a greenish-grey marl-shale at Berg, in Öster­
götland, l ying below the Orthoceras limestorre and accreted 
with the latter, and which by LDINAi tSSON and TuLLBERG in their 

' According to LrNDSTRöM's  >> List of the fossil faunas of Sweden, l» the 
fossi l  in question is  said to have been previously found in  the Lower red Orthoceras 
limestone at Äleklinta in the Island of Öland by Prof. G. HoLM. According to 
information given by WnrAN in 1905 th e determination is, h owever, incorrect, 
and even the age of the bed seems to be somewhat uncertain . 
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explanation to t.he map-sheet V reta kloster ( 1 8  8 2)  has been 
put down under the Ceratopyge limestone . 

b) The Ordavieian of Dalarne. 

The deposits coming under this heading, which are the 
oldest found in the Siljan district, were already in early times 
accorded some attention , as for exa.mple by HrsrKG EH who ,  in 
1 8 0 4 ,  published » Minerogra.fiske anmärkningar öfver Flötserne 
i Hättvik och närgränsande socknar i Dalarne » (Minerogra­
phical remarks about the strata in Rättvik and adjoining pa­
rishes in Dalarne) .  But they were not completely investi­
ga.ted or more minutely studied until 'l'iiRNQUIST devoted 
many years of uninterrupted work to them . The unravelling 
o f  the succession of strata has also been united with great 
d ifficulties ,  not only on account of the partially peculiar de­
velopment of the Silurian strata, but also on account of the 
great dislocations that have taken place there . As the result 
of the investigations of Tö rm QUIST and others we are enabled 
to present the following 

Table of the Ordavieian of Dalarne.  
5 .  Brachiopod shale, » Klingkalb (Clink-limestone) or Leptaena limestone . 

Grey limestone . 
i Red shale.  

4.  'fri
.
tlucleus bedf'\ - · · · · · · · ·  · · · · · · · · · · · · · · · 

Black sh ale . 
» Masur »  limestone. 1 Maeronrus limestone .  

3 .  Chasmops beds . . . . . . . . . . . . . . . . . . . .  . . .  Echinosphaerite limestone ( » Cysti-

2. The Asaphid beds (Orthoceras 
limestone) 

dean l imestone » ) . 
Ancistroceras limestone.  
Centaurus lim estone. 
Platyurus limestone . 
Gigas limestone. 
Asaphus li mestone. 
Limhata limestone .  
Planilimbata limestone ( » green 

limestone»  ) . Lower Didymograp ­
tus shale.  
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l Ceratopyge limestone. 

bedf:' . . . . . . . . . . . . . . . . . . . . . . . .  
Glauconit

)
e sand ( » Obolus 

stone » . 
Obolus conglomerate . 

93 

lime-

J .  The Brachiapad shale, » Klingkalk » and Leptaena limestone. 

This table agrees very well with the one previously 
given from Västergötland, except in so far as the develop­
ment of the youngest and oldest strata is concerned . As 
we have already previously mentioned, the highest stratum 
of the Ordovician, however, in an isolated occurrence (Gällkärn) 
is developed quite as the typical Brachiopod shale in Väster­
götland . Such is, according to E .  WARBmw ( 1 9 1 0) , very li­
kely also the case at Nittsjö .  But as a rule there exists great 
irregularity here . At the level of the Brachiopod shale there 
occurs namely the so called Klingkalk with which, for rea­
sons which we shall mention later on, even the Leptaena li­
mestone is to be parallelized. 

» Klingkalken» (The Clink-limestone) .  In the year 1 8 7 2  

STOLPE ( )) Om siljanstraktens sandstenar )) .  I) mentioned from Nitt­
sjö a grey, fine-grained , thinly bedded limestone with grains of 
quartz, which limestone he supposed as possibly to correspond 
with LINNAHSSON ' s  Brachiopod shale . In 1 8 7  4 TölU\ QUIST men­
tions the same grey limestone from Nittsjö ,  as well as a similar 
one from Skattungsbyn ; in his table it receives, even if with 
some hesitation, its place between the Trinucleus shale and 
the Upper graptolite shale . In 1 8 8 3  he again mentions 
this limestone, which is now called • Kling kalk » .  Besides 
the previously mentioned occurrences is now also mentioned 
Enån . The . Klingkalk from Skattungsbyn is dese1·ibed as a 
stratified limestone, about 3 metres thick, which in a fresh 
condition is blue-black, tough and hard, giving off a sound 
when struck with a hammer. On the weathered surface ,  which 
is always grey and has a crystalline ,  granular appearance , 



94 .TOH .  CHR. �IOBEHG . THE SILURIAN OF SWEDE N .  

fossils are visible, corals and brachiopods ; among the fossils 
are mentioned Orthis sp . and Ptychophyllwn crai.r;ense M'CoY.  

The Leptaena limestone. This deposit, which in our 
country is found as solid rock only in this province, is  wi ­
dely distributed there . According to J .  G .  AK DERSSON ( 1 8 9 3 ) 

and C.  WIM A N  ( 1 9 0 7 )  the rock is also found in the Baltic 
immediately to the east of the Island of Öland , as is indica­
ted by som e boulders f o und in that island ; and if we follow 
STOLLEY ( 1 8 9 7 ,  page 1 2 4 ,  note 1 )  and consicler LINDSTHöM 's  
Red Arachnophyllum marl from Gotland as  the highest part 
of the Leptaena limestone, the former wou ld certainly also 
rest on the sea bottom to the NW. of Gotland (Visby) . Boul­
ders of Leptaena limestone found by vVIM AN ( 1 9 0 7 )  seem to 
indicate that this rock also occurs in the northern Baltic area. 

According to TöRN QUIST the Leptaena limestone is ex­
posed in Dalarne at the following places : Kallholn, Skatt­
ungsbyn, Furudal , Arfvet, Dalbyn , Gulleråsen, Osmundsberg, 
Änderåsen , Boda, Vtistanå , Solberga, Östbjörka , Kulsberget, Hätt­
viks hed and Nittsjö lm·berg .  The rock , which mostly contains 
plenty of foss i ls , is very varying both as to colour (white, grey, 
greenish , light red brick red, black) as to grain , sometimes com­
pact, hard and splintery, at other times distinctly stratified and 
sometimes with lamellae of shale between the layers . The total 
thickness is by TöHNQUIST estimated at about 1 5  O me tres . The 
bulk of this consists of a compact, white , red or brown thickly 
banked limestone.  Amongst the fossils trilobites, brachiopods and 
cm·als are particularly plentiful, nor are gastropods and cephalo­
pods missing. Of the trilobites, which amount to over 4 0 ,  may 
be mentioned Lichas dalecarlicus ANG. , L.  conformis ANG . , 
L .  laxatus M ' CoY,  and L. palmatus BA nn . , Planimetopus pla­

nijrons ANG . ,  Calymmene leptaenarum TöRNQU.  and C. foveolata 

l'öRNQU. , Chintrus speciasus Hrs . and C. tenuispinus TöHNQU. , 

Sphaerexoclms mirus BEYR . , Pseudosphaerexochus conjormis 

ANG . ,  Sphaerocoryphe granulata ANG . ,  Deiphon punctatus ANG . ,  
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Enerinnrus multisegmentat·us Po R'rL . ,  Bronteus laticauda 

WAHL . ,  a lot of species of lllaenus, such as I vivax H OLM, 
I Linnarssoni Hoi,M and I fallax HoLM , . as well as Isocolus 

SJögreni ANG .  AKGELI� also quotes Harpes vVegelini ANG .  
and Ilarpes costatus ANG . , after which h e  called his » regio 
Harparum ,, , in which the Le ptaena limeston e was included 
by him. Amongst the brachiopods are to be noted Orthis 

biforata ScHLOTH . ,  Siraphornena imbrex PAN D . ,  and S. luna 

T()RNQU . ,  Leptaena Schmidti Tö !{NQU. and JJ!Ieristclla crassa Sow. , 
amongst the c01·als Heliolithcs dubitts ScH M IDT , Plasmapara 

. conferta E. H . ,  Halysites catenularius L .  and II. escharaides 

LAM . ,  Syringophyllurn organum L .  and Ptyclwphyllurn crai­

_qense M ' Oo Y .  According to STOLLEY there are furthermore 
such quautities of Siphoneae (Palaeoporella, Vermiporella etc . )  
in the Leptaena l imestorre that we  can here speak o f  a real 
algous facies .  

N o other geological formation comparable with the Lep­
taena limestorre is, as has been mentioned , met with in the 
rnainland of Sweden . 

Not only the }.;yckholm and Borkholm strata of Estho­
nia, bu t also the Etage 5 of N orway, the Keisley Limestorre 
in England and the Irish Kildare Limestone appear, however, 
to resemble the same very closely, both with regard to the 
fauna and the rock . 

The determining of the position of the Leptaena l i ­
mestone in the stratigraphical scheme has met with great 
difficulties . Before we resume the different opinions advanced 
concerning the geological age of the deposit we may here 
give a list of the more important works relating to the Lep­
taena limeston e .  
1 8 5 4 . ANGELIN, N .  P. : Palaeontologia Scand inavica . H .  2 .  
1 8 .5 9 .  ScHMIDT,  F. : Beitl·ag zur Geologie der Insel Gotland 

nebst einigen Bernerkungen i1 ber die untersilurische 
Formation des Festlandes von Schweden , etc . ,  S. 5 9  (4 5 9 ) .  
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1 8 6 7 .  TöRNQl!IST, S .  L. : Om lagerföljden i Dalarnes under­
siluriska bildningar . (On the succession of strata in 
the Lower Silurian deposits of Dalarne . )  

1 8 6 9 .  LINNAHSSON, G . : Om Vestergötlands Gambriska och 
Siluriska aflagringar. (On the Gambrian and Silurian 
deposits of Västergötland . )  

1 8 6 9 .  TöRNQUIST , S. L . : Geologiska iakttagelser öfver den 
kambriska och siluriska lagerföljden i Siljanstrakten . 
(Geological observations relating to the Gambrian and 
Silurian sequence of strata in the Siljan district. )  Öf­
vers . Kgl . Vet. -Akad. Förh . 

1 8 7 1 .  LINNAHSSON,  G. : Geologiska iakttagelser öfver den 
kambriska och siluriska lagerföljden i Siljanstrakten . 
(Geological Observations on the Gambrian and Silurian 
succession of strata in the Siljan district . )  

1 8 7 1 .  LINNAHSSO�, G . : Jemförelse mellan de siluriska aflag­
ringarne i Dalarne och Vestergötland.  (Gomparison 
between the Silurian deposits in Dalarne and Väster­
götland . )  

1 8  7 4 .  TöRNQUIST, s.  L. : Om siljanstraktens paleozoiska for­
mationsled . (On the Palaeozoic deposits in the Siljan 
district . )  

l 87 5 .  TöBNQUIST, S .  L . : Berättelse om en geologisk resa ge­
nom Skånes och Östergötlands paleozoiska trakter som­
maren 1 8 7 5 .  (Account of a geologicul j ourney 
through the Palaeozoic distt·icts of Skåne and Östergöt­
land , in the summer of 1 8 7 .5 . ) Öfvers. Kgl. Vet . -Ak . 
För h .  

1 8 7 9 .  TöRNQGIST, S .  L . : Berättelse om en resa i England , 
Wales och Skottland . (Account of a j ourney in England , 
Wales and Scotland. )  Öfvers . Kgl . Vet . -Ak . Förh . 

1 8 8 2 .  TuLLBEltG, S .  A. : Skånes graptoliter .  I .  (The Grapto­
lites of Skåne . )  
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1 8 8 3 .  TöRKQUIST, S .  L . : Öfversikt öfver bergbygnaden inom 

Siljansområdet i Dalarne . (A review of the Tectonic 
in the Siljan district of Dalarne . )  

1 8 8 4 .  Sc n M.A.LENSEE, G. C. voN : Om leptaenakalkens plats i 
den siluriska lagerserien. (On the Position of the 
I�eptaena limestorre in the Silurian Systern.) 

1 8 8 4 .  B RöG G E a ,  W. C . : Spaltenverwerfungen in der Gegend 
Langesund-Skien . Nyt Mag. for Naturv. 

1 8 8 4 .  TöHNQUIST, S.  L. : Till spörsmålet om leptaenakalkens 
ålder, med anledning af G. C .  V O N  Sc rLYI .A. L ENSE I�S be­
stämning af densamma. (About the Age of the Lep­
taena limestone, on account of v .  Sc n M A L E NSEE

'
s deter­

mination of the same . )  
l 8 8 5 . N ATHO HST , A. G . : Några ord om slipsandstenen . i 

Dalarne. (A few words about the Grind-sandstorre in 
Dalarne . )  

1 8 8 6 .  TöRNQCIST, S .  L. : Några iakttagelser från sommaren 
1 8  8 5 öfver omtvistade delar af lagerföljden inom Da­
larnes silurområden . (Some observations on disputed 
parts of the sequence of strata in the Silurian areas 
of Dalarne made in the summer of l 8 8 5 . ) 

1 8 9 1 .  NrcnoLSON, H.  A. and M A lm, J .  E . : The Cross Fell 
Inli er. Q. J. G. S. of London, Vol. 47 . 

1 8 9 2 .  Sc H M A L ENSE g ,  G. C .  voN : Om lagerföljden inom Da­
larnes silurområden . (On the Success ion of strata in 
the Silurian areas of Dalarne . )  

1 8 9 2 .  TöuNQUIST, S .  L . : Några ytterligare anmärkningar 
om leptaenakalken i Dalarne. (A few farther Re­
marks on the Leptaena limestorre of Dalarne . )  

1 8 9 2 .  Töt{NQUIST, S .  L. : Anmärkningar med anledning af G. 
C.  V O N  SC H M A LENS EES uppsats » Om lagerföljden inom 
Dalarnes silurområden " .  (Remarks with regard to v. 
Sc n :vt: A LENSEE

'
s Paper ,, on the succession of strata in 

the Silurian areas of Dalarne . >> )  
7 
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1 8 9 3 .  AKDERSSON, J.  G. : Ueber Blöcke aus d em jungeren 
U n tersilur auf der Inse l Öland vorkommend. 

1 8 9 4 .  HEDSTRÖM , H . : Geologiska notiser från Dalarna. l 
och 2 .  (Geological notes from Dalarne . l and 2 . ) 

1 8 9 6 . STOLLEY, E. : Ueber gesteinsbildende Algen und die 
Mitwirkung solcher bei der Bildung der skandinavisch­
baltischen Silurablagerungen . 

1 8 9 6 .  HEDSTHÖM, H . :  'I'ill frågan om fosforitlagrens upp­
trädande och förekomst i de geologiska formationerna . 
(About the manner of appearance and occurrence of 
the phosphorite-bearing strata in the geological for ­
mations . )  

1 8  9 7 .  STOLLEY,  E. : Die silurisch e Algenfacies und ihre V er­
breitung im skandinavisch-baltischen Silurgebiet . 

1 8 9 7 .  CowP ER REED. , F. H. : The fauna of the Keisley 
limestone .  Q. J. G. S. of London, Vol. 5 3 .  

1 8 9 7 .  KIAEB,  J. : Faunistische Uebersicht der Etage 5 des 
norwegischen Silursystems . 

1 9 0 6 . TöHNQUIST, S. I L : Sundry geological and palaeontolo­
gical N otes . I. A retrospect of the history of the 
Leptaena limestone . 

1 9 0 7 .  WIMAN, C. : Ueber die Fauna des westbaltisehen Lep­
taenakalks .  

1 90 7 .  WIMAN,  0 . :  studien uber das nordbaltisehe Silurgebiet . 2 .  
1 9 1 O .  W AHBUlW , E. : Geological description of Nittsj ö and 

its environs in Dalarne . 

ANG ELIN in 1 8 5 4  included this deposit in his » regio 
Harparum» (DE) , and in 1 8 5 9  ScHMIDT pointed out its agree­
ment with the youngest Ordovician of Esthonia, the Bork­
bolm and Lyckholm strata, on which occasion he also protests 
against BAHRANDE's view of ANG ELIN 's  regio DE having to be 
included in the Gotlandian . Even TöRNQUIST in 1 8 6 7  in his 
fi.rst work on the Silurian of Dalarne collocates this »U p-
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per limestone of  Dalarne » with ANG ELIN ' s  regio DE and 
KJERVLF 's Etage 5 a ( » the Gastropod limestone ») in N orway . 
He  places, however, this » Upper limestone »  above the Upper 
graptolite sbales which be mixes up with the  'l'rinucleus 
shale . In 1 8 6 9  J,TNNAHSSON expresses his doubts about the 
succession of strata given by T ö JU-<QUJST, and seems inclined 
to place the » U  p per limestone ,, (regi o D E) below the sh ales . 
In 1 8  7 1  'l'önNQUIST changed the appellation "Upper limestone 
of Dalarne » to , J  ... eptaena limestone » . '\Vhen therefore LIN­
N A H SSON immediately afterward s  ( 1 8 7 1 )  bad separated the Up­
})er graptolite shale from the Trinucleus sbale, a confiict would 
naturally have arisen between the opinion of the stratigraphy 
of Dalarne and that of the V estrogothian sequence , uniess 
the Leptaena limestone, is to be considered of » Upper Silurian » 
age . This conception was advanced by LrNNA HSSON, and he 
therefore accepted TöRNQt:IST ' s  view tbat the Leptaena limestone 
layes on top of all the shales. 

In 1 8  7 4 'l'ö HNQUIST still places the Leptaena limestone 
highest in the table of the Silurian of Dalarna, and he de­
clares that the stratigraphical conditions on several places in­
dicate that the Leptaena limestone is really younger tban the 
other Silurian deposits, and in 1 8  7 5 h e comes out with the 
idea that the Leptaena limestone is contemporaneous v\·ith 
the highest part of the Seanian Retiolites sba le .  Anteeecled 
by the fauna of the Brachiopod shale , which fauna was rather 
defici ent in species, the fauna of the Leptaena limestone was 
in all probabi lity developed in parts of the world foreign 
to us (in our Eastern neigh bouring country ?) contemporane­
ously with the Upper graptolite shales . 

After a visit to England Tö R� QUIS'l' ( 1 8 7 9 ) was very doubt­
ful about the position of the Leptaena limestone in the succes­
sion of strata . Comparing the fauna of the Leptaena limestone 
with that of Englands Llandovery he thinks of the possibi lity 
of placing the T. .. eptaena l imestone between the Lobiferus and 
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Hetiolites shales . But if it were younger than the Retiolites 
shales (and then belonging to W enlock) we must imagine its 
fauna , having immigrated at a late period into Dalarne , survived 
there still after it bad in England been obliged to give way to 
a younger fauna . 

In 1 8 8 2  T u L LB J<: H G ,  with some hesitation , places the Lep­
taena limestorre side by side with the lower zones of the 
Hastrites shale (Zone of Monopr. cyphtts and Zone of M. /JYe­
_qarius LAPW. )  whose presence has not been proved in Dalarne . 
In 1 8 8 3  TöRN QUI S'l' , however, still places the Leptaena li me­
storre above the Retiolites shale . It cannot be inserted arry­
where else , as the series of strata, neither between the Rastrites 
shale and the Retiolites shale , nor between the Rastrites shale 
and the Trinucleus shale shows any gap large enough to enable 
the Leptaena limestorre being accommodated.  The rocks have 
secondarily been displaced (probably due to undermining) which 
prevents a clear observation of the relation between the Lep­
taena limestorre and adjoining formations. 

In 1 8 8 4  B n ö G GJm pointed out the great resemblance be­
tween the fauna of the Gastropod limestorre and that of the 
Leptaena limestone . 

In the same year ScHMALENSEE put. in a good word and 
tried to show that stratigraphieal data also actually spoke in 
favour of placing the Leptaena limestorre below the Rastrites 
shales ; i t is certainly missing at this place in several other­
wise complete sections, but this is due to the stratum thin­
ning out there . TöRNQU IS'r ,  who still sticks to this last point 
of view, remarks in 1 8 8 4  with reference to ScH M A L ENSlm ' s  

writing that the sections the latter bad mentioned to  support 
his opinion are unreliable . 

In laying stress upon the fact that the grind-sandstorre 
is certainly lying immediately upon the Retiolites shale , N A'J'­
H O H ST ,  in 1 8 8 5 ,  states that the only possible place for the 
Leptaena l imestone is b e l o w  t h e  Ras t r i t e s  sha l e .  As such a 
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thinning out as SuH NI A L ENSF.E opined does not seem plausible , 
NA'l'HORST advances the hypothesis that the L0ptaena limestorre 
was actually a coral reef, built up contemporaneously with the 
Klingkalk . Rising above strata of the latter it was subse­
quently surrounded or covered by the Upper graptolite shales 
(and the grind-sandstone) . Secondary d isturbances, eaused b y  
t h e  g l a c i e r s  o f  t h e  i c e  p e r i o d ,  have probably taken place . 

In 1 8 8 6  TöRN QUIS'l' says that although a great part of 
the fauna of the Leptaena limestorre is such that that alone 
would appoint to this limestorre a lower position in the system 
than the one he himself bad allocated it as probable , yet 
stratigraphical reasons seem to place insurmountable obstacles 
m the way of such �m position. 

ln 1 8 9 2  'l'öllXQUIST lodges a new protest ou account 
of a paper >> 'l'he Cross Fell Inlien by H.  A.  N ICHOLsox 

and .T. :K ::VLum . 'l'he Keisley limestone mentioned there , 
which has a certain similarityt o the Leptaena limestone , 
both i n  the nutnner of its occurrence and the fauna, has 
namely been considered to have reached its present posi­
tion by thrusting. 'l'öRN QUIS'L' means now that we ought 
also to take such a possibility into consideration when it is 
a question of explaining the stratigraphy of the J_,eptaena lime­
stone .  - In 1 8 9 2  SuHMAU�KSEE again advocates his previously 
expressed opinion . He considers himself having proved that 
Golonus shalc is lying concm·dant below the Grind-sandstone, 
just like Hetiolites shale upon Rastrites shale , and the latter 
again (at Osmundsberget) d irectly upon Leptaena limestone . 

[n his reply to ScHllfAU:N sEE immediately afterwards TöRN­

<-lV IST ( 1 8 9 2 ) says that he now assigns greater importance to 
the Silurian fauna of the ]_,eptaena limestorre in the inquiry 
relating to its age than he had clone before , and he considers 
that the stratigraphical conditions will be made to agree with 
the preponderating character of the fauna . 

• J .  G. A)IDEH SSO )I ,  in 1 8 9 3 ,  mentions the occurrence of 
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bouldm·s of limestone containing Leptaena Schmidti TöHNQU . ,  

consequently o f  the age o f  the Leptaena limestone , in  the 
Island of Öland . The strata are with certainty accepted as 
having rested in the vicinity of the coast of Öland . WnrAN , 
who ( 1 9 0 7) more mi.nutely examined the fauna in which he 
hacl found 2 4  definable species, confirms AN D E HsSo N ' s  con­
clusion . TönNQUIST,  in his review of the point in disputc is­
sned hy himself in 1 9 06 , lays stil l further stress upon his 
point of view , when he says : " Ever s ince that time ( 1 8 9 2) 
I have been of opinion that the Leptaena limestone must be 
placed hetween the Trinucleus beds and the Rastrites sh ales » .  

vVAHBUH.G ( 1 9 1 0) in her review of the Silurian of the 
Nittsjö district also gives an account of the Leptaena lime­
stone . 

That the history has been rather explicitly treated is due 
to the fact that that part is of special interest in  showing 
how, by tackling one the01·y after the other, according to 
their coming into vogue, an attempt has been made to get 
out o f  the predicament w c  had got into . 'vVe see therefore 
in this question a theory of migration (partly in connection 
with a relict-theory) , a the01·y of dislocation and a the01·y of 
thrusting, each in its tum brought forward as possibl,v con­
taining a solution of the problem . 

4 .  The Trinucleus beds . 
The thickness of the 'l'rinuclens beds is estimated b.r TöHN­

QUIST at 30 to 50 m. At Fjecka we find both the bottom­
stratum and the overlying black 'l'rinucleus shale well expo­
sed . The continuation of the strata upward eau be traced at 
Vikarbyn , Nittsjö ,  Gulleråsen and Skattungsbyn. Just as in 
Västergötland , the stratum is principally formed of shales . 
.fust as there, quite thick limestone heds are interstratified , 
though . In the zonal d ivision given by 'l'OKNQUIST we have 
a lower limestone bed , »Masur limestone » ,  and an upper 
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one , v1z . the grey limestorre interstratified between the black 
and the red shale . According to W AHBURG (191 0), even the 
U p per limestorre bed ma y at so me places be developed as a 
Masur limestone . 

The » Jl[asltr limestone ,, (c ur led limestorre ), sometimes also 
eaU ed » Kuvekel limeston e » ,  is a l O to 15 m. t hi ck bed of 
hard, grey nodulous limestone , whose uneven banks are tra­
versed by calcite . Determinable fossils are not found in it. 
As has been said ,  it occurs at Fjecka where it lies directl_\· 
over the Maeronrus limestone . 'l'he lowest part of the '!'rinn­
elens bed has also been met with outside Dalarne with the 
development just mentioned .  Masur limestone exists namely 
at Rödbergsudden in Östergötland where it directly overlies 
the Maeronrus limestone [see page 2 0  in Explanation to the 
map-sheet Motala . Sver. Geol. Unders . Ser . Aa, No 102 and 
Wnvi:AN 1907' » studien ii ber das Nordbaltische Silurgebieb) 
II]. Boulders of Masur limestorre are mentioned by vVIMA:X, 
l. c . , also from the N orth-Baltic Silmian area. 

3. The Chasm ops beds. 

The Chasmops beds were by TöRNQUIST (1883) divided up 
into three divisions, viz . (from the top downwards) the Bryozoan 
stratum, the Cystidean stratum and the » Flagl:alk » (flaky lime­
stone) . The Bryozoan stratum,  about 9 m. thick, is com­
posed of alternating marl-shale and thin limestone bands. The 
stratum, whose highest part 'l'öHNQUJS'L' at first under the 

. name Grey Trinucleus shale included in the Trinncleus bea, 
is found at Fjecka and Kårgärde .  Amongst the fossils may 
be mentioned Orthis dorsata Hrs. ,  Orthis b�['m·ata ScHLO'l'I-r., 

Illaemts Linnarssoni HoLM, I. pa-rmtlus HoLM and Chasmops 

maximus ScHMIDT. Although Chasmops macrourus SJöG IL is 
not found here, the general character of the fauna no doubt 
entitles us to eaU it Maeronrus limestone.  The Cystidean 
limestone (Eschinosphaerite limestone) is, according to TöH�QUIST, 
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found at Kårgärde,  Fjecka, Vika (parish of Mora) , in Sollerön 
Island , at Enån in the parish of Orsa, Orsbleck, Åberga, 
Gnlleråsen, Osmundsberget Mountain and Nittsjö .  Its thickness 
is given as about 15 m. As previously mentioned, we consider 
the »Flagkalk » as a transition bed, or perhaps most nearlY 
corresponding to the Ancistroceras limestone . 

2. The Orthoceras limestone. 

The Orthoceras limestone is the f::lilurian deposit most 
widely distributed in Dalarne . At Kårgärde , Fjecka, Vikarbyn, 
Skattungsbyn , Sjurberg and Granmor this stratum is easily acces­
sible .  Its whole thickness is estimated at 30 to 50 m. We 
have previously mentioned the division of this deposit into 
zones, ·which well agree with those of the Orthoc·eras lime­
stone of the Middle  Sweden in general . A circumstance of more 
general interest ought no doubt to be specially emphasized here . 
In the »U p per red Orthoceras limestone » interstratifications of 
shale are common. According to TöRNQUIST the fauna in the 
shale is said to be homogeneons right through the whole division 
and distinct from the fair ly varying trilobite fauna that appears 
in the limestone . As dominant genera in the shale he mentions 
A_qnostus, Remopleurides, Cybele, Aeglina and Acidaspis. As 
I have mentioned before, it looks as if amongst the trilobites 
one could distinguish between such as preferably had their 
habitat in shallow water , and such as have lived in deeper 
water. The former, whose remains are now found in the 
limestones, I would like to eaU ti t a n o p h i l e s, the latter, whicb 
are now found in the shale, I wonld on the other hand like 
to call p el o p h i l e s . 

With regard to the Orthoceras limestone we have only 
to state that the Planilimbata limestone is at Skattungs­
byn replaced by Lower Dioymograptus shale. The shale and 
its fauna will be accounted for later on when describing the 
graptolite facies of Skåne. Here may only be mentioned that 
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HoLM in 188 2 (>> Ueber einige Trilobiten aus dem Phyllograp­
tusschiefer Dalekarliens, ), in thin layers or lenses of an impure, 
green limestone embedded in the Lower Didymograptus shale, 
found a peculiar trilobite fauna, in which, together with the fell ow­
ing species dese1·ibed by HoLM, Pliamera Törnquisti, JILegalaspis 

Dalecarlicus, Ampyx pater, Agnastus Törnquisti and Trilabiles 
brev�[rans , there was only a single previously lmown species, 
v1z. Niabe laeviceps DALM., a species , which unfortunately is 
far too much spread vertically to enable one on its account 
to more closely correlate this limestone with any other of 
fully determined age. TuLLBERG , in 18 8 2  (in the Expla­
nation to the map-sheet V reta Kloster) , believed himself able to 
detm·mine a couple of trilobites found at Berg in Östergöt­
land in a greenish-grey shale lying immediately below the 
Orthoceras limestone , viz. Megalaspis dalecarlicus HoLM and 
Arnpyx pater Hor.M, and wanted to include the shale in 
question in the Ceratopyge limestone. MOBERG and SEGERBEHG 

consicler (1906, page 21 in , Bidrag till kiinnedom om cera­
topygeregionen etc . ») TuLI.BEHG 's definition of the two trilo­
bites in question erroneous , and presume the limestone 
interstrafied in the Phyllograptus shale at skattungsbyn to 
belong to the transition between the Ceratopyge limestone 
and the Orthoceras limestone . That it is not considered 
younger depends on the fact that certain of the fossils, viz . 
Ceratapyge sp . , Dicellagraptus sp . and an Agnastus related to 
A. Sidenbladhi LINHS., indicate quite a close relationship to the 
fauna of the first mentioned bed . 

l. The Ceratapyge beds. 

The graptolite facies, which in the greater part of 
Sweden characterizes the lowest part of the Ceratopyge region, 
viz. the Dictyograptus shale , is here altogether absent , and is 
replaced by a shallow water deposit diredly upon the weathered 
primitive rock, and forms thus the oldest Silurian deposit 
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of the Siljan district . N or was an y layer corresponding to the 
Ceratopyge l imestone (the Apatocephalus zone) , which in other 
localities forms the main portion of the upper part of the 
region known of h ere until W m AN il} 190t) was ab le to prove 
such a one at Sjurberg. 

TöRNQUIST (1 874) lookecl upon the Obohts lirnestone as 
the oldP-st stratum of the Silurian of the Siljan district, and 
hc subdivided it into two layers , an upper Obolus limestorre 
(»gruskalk>>) and a lower, Obolus conglomerate , of which some­
times one and sometimes the other may be missing . The 
thiclmess of the entire deposit (including the Ceratopyge lime­
:-;tone) is at the most 2 to 3 metres, hut may drop to 
scarcely 1/2 m., which is the case at Sjurberg, for example . 
The conglomerate forms as a rule the chief part of the deposit. 

The Ceratopyge limestorre at Sjurberg, 0.14 to O.lG m. 

thick, consists of a greenish-grey, compact limestone, here and 
there with portions containing plenty of glauconite . Besides 
fragments of archaean rocks sprinkled in, small nodules of phos­
phorite and fragments of Obolus shells there is here also found 
a brachiopod, Lycophoria laevis STOLLEY, which WIMAN looks 
upon as a characteristic fossil for the Ceratopyge limestone . 
No trilobites are found here. vVnrAN also mentions for example 
limestorres and clays from Vikarbyn, Kårgärde, Skattungsbyn 

and Bråmaho, which he considers as possibly being equivalent 
to the Ceratopyge limestone . 

The Obolus limestone is , according to TöRNQUIST, a cry­
stal l ine, shingly , ·white or green limestorre with grains of 
glauconite. WrM:AN, again, characterizes the Obolus l ime­
stone at Sjurberg as a glauconite sand with fragments of 
archaean rocks and phosphorite grains . The Obolus conglo­
merate , which after the original place of discovery was at first 
called the ;; Klittberg conglomerate», is a gray mass of limestone, 

enclosing minor, rounded pehbles of quartz and felspar, as well 
as phosphorite concretions from the size of a pea to ·that of a wal-
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nut. According to J. G. ANDERSSo� (l896, » Ueber cambrische 
und silurische phosphoritfiihrende Gesteine>> ) the bulk ,  which to a 
!arge extend is formed of grains of quartz and other fragments 
of the underlying weathered archaean, is sometimes deficient 
of calcium carbonate , often, howevcr , cemented together 
with a crystalline calcite . Among the stones in the con­
glamerate are mentioned, besides those from the rock ground 
and phosphorite, also such of phosphoritic sanelstorre and 
.1asper. 

Botb in the limestorre and in the conglamerate Obol�ts 

Apollinis ErcHw. is abundantly met with; MrcKWIT:Z men­
tians from here also O.  tr·iangularis MrcKw. The fossils 
occur, however, mostly in a very fragmentary condition. As 
Obolus sandstorre in Estbonia, as MrcKwrrz (l896) has shown, 
alternates with layers of Dictyograptus shale, the Obolus con­
glamerate is, of course , to be looked upon as eqnivalent to 
the latter . According to WnrAK's assumption the Obolus 
limestorre woulcl rather earrespond to the Ceratopyge lime­
stone . Obol'tts Apollinis would then have come in secundarily 
from the underlying conglomerate . 

Besides Klittberg, where the Obolus conglamerate was 
observed by H. VON PosT already in 1844, Obolus beds have 
been found at Vikarbyn, Gulleråsen , Sjurberg and Bäck . 

The conglomm·ate forms, as a rule, the chief part of 
the strata in question, which only in exceptional cascs may 
reach a thickness of more than 2 m. 

From the history relating to the Obolus strata the follow­
ing ma y here be mentioned: 

vVhen we first made the acquaintance of the Obolus 
beds in Dalarne,  we were , to begin with, rather uncertain about 
their place in the succession of strata . In 1871 TönNQUIST 
wanted to place them amongst the Cystidean limeston e (or at 
their upper limit) , which was, however, corrected by STOLPE 

in the same y ear ; the latter stated (in the Report of the 
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Phosphorite Commission, pages 5 and 39) that their place 
was between the Archaean and the oldest Silurian strata. 

In lö82 TuLLB�<:JW mentioned an Obolus-bearing glau­
conite shale found between Köping and Borgholm, as weil as 
at Karlevi in the Island of Öland,  which shale be paralleli ­
zed with the Obolus conglomerate of Dalarne, and HoLM, 

in the same year, mentioned a conglomerate with fragments 
of Paradoxides shale and Olenus shale in an Obolus-bearing 
cement, found at Horn in the Island of Öland under the 
greensand there , which conglomerate he looks upon as a 
connecting link between the Obolus strata of Esthorria and 
the Obolus conglomm·ate in Dalarne . Herewith the position 
of the Obolus beds in the sequence of strata may be said 
to have been determined . That they can also be paralleli­
zed with the Dictyograptus shale by reason of MrcKwrrz's 
observations, has already been previously mentioned . 

Some deposits that probably come under this heading 
are , besides those from Dalarne and Öland , also known of fro m 
Östergötland and Västergötland . TuLLBEHG mentions namely 
(in Explanation to the map-sheet V reta Kloster) from Knifvinge 
and Storberg a greensand lying between Planilimbata lime­
storre and Dictyograptus shale . And as a formation helonging 
to a shallow water facies treated of here we may very likely 
also reckon the sandstorre underlying the Dictyograptus shale 
at Knifvinge, which was described by HoLM in 1885 (»Om 
Vettm·n och Visingsöformationen>> ) .  

Boulders o f  Obolus sandstorre were found b v  WrMAN in 
the Fanton Island in the Singö-fairway near Östhammar. 
This sandstorre has therefore, as one could already assume a 
pnon, been resting also in the North Baltic Silurian area. 

c) The Ordavieian of the Island of Öland. 

To the bibliography previously mentioned on pages 
(-)9-7 5 the following addition may here be made: 
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1 8 51 .  S.JÖGREN, A.: Anteckningar om Öland , ett bidrag- till 
Sveriges geologi . (N otes on Öland , a contribution to 
the Geology of Sweden . )  Öfvers . Kgl . Vet . -Ak . Förh . 

1888. R.EMELE, A.: Uber die versteinerungsfiihrenden Dilu­
vialgeschiebe des norddeutschen Flachlandes.  

1898. ANDERSSON, J. G. : Uber Blöcke ans dem ,Fmge­
ren Untersilur auf der Insel Öland vorkotnmend. 

1893. ANDEHSSON, J. G.: Uber das Alter der Isochilina 
canalicula ta-Fauna. 

1 8 9 6 .  ANDEilSSON, J. G.: Uber cambrische und siluri sche 
phosphoritfl1hrende Gesteine ans Schweden . 

1906. HEDSTHÖM, H. and WrMAN, 0.: Beskrifning till blad 
5 etc . Sver. Geol . Unders . Ser . Al, a .  (Explanation 
to the map-sheet 5· etc . )  

1 9 0 7 .  WIMAN, 0.: Uber die Fauua des westbaltischen Lep­
taenakalks .  

It has already been mentioned in the preceding· pages 
how a trilobite facies is predominant almost throughout the 
Ordovician system of Öland. As the rockground , especially in 
the southern part of the island, on the vast barren lands (the 
"Alfvar ») is lying quite exposed, the sequence of strata could 
be followed with all the requisite care, right from the base 
of  the Ordovician up to the Echinosphaerite limestone, which 
is the youngest siluriarr stratum here .  

The upper part of the Ordovician is namely only repre­
sented by boulders, which yet partly occur very plentifully 
and at some places form such large, connected parties as to 
make one believe at first that it is solid rock. On account 
of the abundant boulders, especially in the country round 
Hulterstad, J. G. ANDERssoN distinguished (18 93, » Ueber 
Blöcke - - - auf der Insel Öland vorkommencl ») here 
several horizons, viz . :  

Limestone with Leptaena .Schmidti TöRNQU. (youngest) . 
Red marl shale and limestorre with Trinucleus sp . 
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Grey marl shale and limestorre with Trinucleus seticor­

ms Hrs. 
Maeronrus limestorre (oldest) . 
The Limestone with Leptaena Sclnnidti, whose fauna 

was in 1907 desCI·ibed by vVIMAN, is both faunistically and 
petrographically developed as Leptaena limestone , and there­
fore represents the Brachiopod shale . As the t'vvo middle ho­
rizons belong to the Trinucleus bed , all the divisions , Brachio­
porl shale, 'l'rinucleus shale and upper Chasmops lirnestone , 
which are not found in the rocky floor, are yet represented 
here by the boulders in question. 

\Vhereas bouldm·s belonging to the three upper horizons 
have only been found on the east coast, in the neighbour­
hood · of Hulterstad , boulclm·s of Maeronrus limestorre have 
been observed at several other places ,  not only upon the east 
coast, as for example at Stenåsa and in Össby brook S of 
Gräsgård, where the boulders are lying as if i t were solid 
rock, but also on the west coast, at Eriksöre and Borgholm, 
at the swimming-baths . 

The Maeronrus limestone , which was mentioned for the 
tirst time in 1851 by S.JÖGUEN and had already then been 
correctly stated as being younger than the other limestorres of 
Öland, received the appellation of Maeronrus limestorre by 
RKI\fELE in 1 8 83 .  After r_.rNNAl�SSON, in 1876, had shown that 
its place in the sequence of strata must be the upper part of 
the Chasmops beds, absolute unity regarding its age has always 
existed .  J. G. ÅNDEHSSON proved in 1893 that some boul­
ders characterized by Isochilina canaliculata KHA usE, about 
whose age there was some uncertainty, are to be included here . 

The Lower Chasmops limestone, or Echinosphaerite lime­
stone, is only met with in northern Öland, where it occurs 
along the west-coast from Pm·snäs, in the S., to Böda, in the N.  

W e have previously accounted for the various zones of  
the Orthoceras lirnestone, and , as  the divisi on into zones has 
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originally been settled for Öland,  we have here only to men­
tion that on the whole the zones run in the form of narrow 
bands in the length wise direction of the island - the youngest 
in the east, the older ones i n  their proper order farther to 
the west . 'l'he oldest, the Planihmbata limestone, is (just 
as the Ceratopyge limestone) pretty often only exposed in 
the cliffs that are generally formed by the western margin 
o f  the limestorre suite . T t is, however, worth stating 
that the Asaphus limestorre has here a somewhat d ifferent 
development than is generally the case . Through a bed crowded 
with Sphaeronis pom�tm GYLLENH . it is divided into two parts, 
Upper and Lower Asaphus limestone, of which the latter one 
is mostly (yet by no means always) of a grey colour, whilst the 
Upper Asa p hus limestone is generally formed hy a thickly banked, 
reddish, rarely white , crystalline limestone . The Lower Asa­
phus limestone corresponds in ever.y respect with that of the 
rnainland - Asaphtts expansus 1�. is not found in Öland, though 
- but nothing to correspond to the Upper Asaphus lime­
storre is found elsewhere . The fauna of this latter is almost 
exclusively composed of small forms,  which seem lm·ge ly  to 
be undescribed yet. 

W e have here also to reniember the conglomm·ate with 
Strophomena Jentzschi GAGEL , which according to J. G. AN­
DEilSSON is a litoral deposit equivalent to Öland's Lower Asa­
phus limestone . The cement in the conglomm·ate is a light­
grey limestone, partly coarsely crystalline , partly compact, 
more rarely merging into a coarse-grained, glauconitic sand­
stone with a cement of calcite . Besides the leading fossil 
there have here also been found Ptatystrophia bijorata ScHLOTI-r., 

Illaenus sp . and others. Of the embedded stones, phospho­
rite and phosphorite sandstone, those of the first mentioned 
kind bear fossils belonging to all parts of the Upper Cam­
brian. The description of rock just given refers in the first 
instance to a boulder found by J. G. ANDEI{SSON at Sten-
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åsa, m Öland . Subsequently similar such have also been 
found in Gotland and Gotska Sandön. The conglornm·ate 
was first obsm·ved by GAG EL (1890) as boulders (»Geschiebe») 
m East-Prussia, hut its age could not be detm·mined until 
,f. G. ANDERSSON had proved the occurence of Str. Jentzschi 

in the Lower Asa.phus limestone at several places, at Häll­
udden , Byerums Sand vik and Horn, all of them situated in 
11orthern Öland .  According to J. G. ANDEBSSON (1896) it 
is probable that the conglamerate rests upon Lower Gambrian 
sandstone , wherea.s other Gambrian Jeposits must have been 
either denudated off or also never happened to be deposited 
in the middle Baltic Silurian area. 

The Ceratopyge rep-lon is  particularly well developed in 
Öland .  V•l e find namely here from the upper part of the re­
gion both Geratopyge limestone and Geratopyge shale, and of 
the lower part not only the litoral beds, the Obolus conglo­
merate, hut also the deep water deposit, the Dictyograptus 
shale with all its subzones, of which more further on . 

The Ceratopyge limestone, which in the southernmost 
occurrence at Ottenby is both well developed and easily ac­
cessible, is of a leight grey colour there; including the glau­
conite beds it has a thickness of something more than l 
metre . At the northernmost occurrence, from which this 
limestone is certainly known in Öland , viz . in the section 
between Köping and Borgholm, it is, on the other hand, of 
a reddish brown colour . - Besides · the limestorre there occur 
at Ottenby glauconite layers (glauconite limestone , shale and 

sand). Below these deposits come alum shales, Geratopyge shale, 
in which Sintmardia pu,silla SARS, Ceratopyge forficula SAns 
and other fossils have been found. It has not been possible 
to draw a sharp faunistic boundary between the Geratopyge 
limestorre and the Geratopyge shale . 

The underlying Dictyograptus :-;hale could from a point 
sligbtly S. of Ottcnby be traced at or near the. shore along 
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the west coast right up to St . Dalby (a little to the north 
of Kastlösa) , but it must thin out there , as it is entirely ab­
sent in the sections immediately north of the spot named. 
Deposits coming under this heading could thereafter not be 
proved until north of Borgholm, where they were found at 
scattered points, viz. at Äleklinta, at Grönviken (SvV. of Djup­
vikshamn) and at Horns Ness . At Äleklinta an alum shale 
is found whose upper, greater part is to be reckoned as Ce­
ratopyge shale, but whose lower part bears Dictyograptus fla­

belliforrnis EICHW. This almn shale is sometimes underlain 
by a conglomerate deposited in hollmvs on an anthraconite 
(with Agnastus pisij'ormis J.J.), which again is separated from 
the strata of the Tessini zone by an a.lum shale and a con­
glomerate underlying this .  At Grönviken we have exactly the 
same sequence of strata , except that no Dictyo,qraptus IS re­
ported as having been found in the upper alum shale . But 
in the upper conglomerate, which quite resembles the corre­
sponding one at Äleklinta ,  the graptolite mentioned is 
found in the cementing rock, together with a thick-shellecl 
Obolus (probably O. Apollinis), Olenus sp . ,  A. pisijormis L. 

var . obes1ts BELT and Agnastus pis�('ormis h The conglomerate, 
which at Horn is subjacent to the Dictyograptus shale, rests 
there directly upon strata of the Tessini zone . In the cement 
of the conglomm·ate at Horn there are found, besides Obol-us 

Apollinis ..BJicHw., a mixed assortment of Paradoxides T essini 

I ... , Olenus gibbosus W AHLEND., as well as Agnosti. 

Finally, J. G. AKnEnssoN has found in the Northeru 
tongue of Öland boulders of a sedirnentary breccia in which 
great, augular pieces of a limestone belonging to the zone of 
Paradoxides oelandiczts SJöGR. are cemented by a conglomerate­
l ike stink-stone .  In this latter were found Obolus and also (as 
is common in these conglomerates) Agnastus pisi{ormis. - lt 
looks as if the stratum underlying the Obolus conglomerate 
were of a greater geological age the farther north we come. 

8 
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d) On the Silurian boulders at Humlenäs in Småland. 

Since Ordovician (and Cambrian) strata have been stated 
to rest at Humlenäs, a few words about them ought here to 
be said . 

Literahtre: 

1826. HISINGEH, W.: Underrättelse om Lager af petriticat­
förande Kalksten på Humlenäs i Calmar Län m .  m. 
(Some information about strata of fossil-hearing lime­
storre at Humlenäs in the Kalmar Län etc . )  Kg l. V et . ­
Ak. Handl . för år 1 8 2 5.  

l 87 8. LINNAHSSON, G. : De paleozoiska lagren vid Humlenäs 
i Småland .  (The palaeozoic strata at Humlenäs in 
Smoland . )  Sver . Geol .  Unders. Ser.  C, N:o 28. 

l 8 92. DE GEJw, G. . [Yttrande med anledning af E .  SvEn­

MAHKS föredrag om förekomsten af kalksten och sand­
sten vid Humlenäs J. (Remarks on E. SvEDMAlm:'s 

leeture concerning the occurrence of limestorre and 
sandstone at Humlenäs . )  G. F. F .  Bd 1 4 .  

1904. SvEDi\IARK, E . :  Beskrifning till kartbladet Oskars­
hamn (Explanation to the map-sheet Oskarshamn). 
Sver. Geol . Unders. Ser. Ac, N: o 5 .  

South of Lake Humnwln, situated about 16 km. NW. 
of Oskarshamn, Silurian boulders have been met with pilecl 
up in such a way into a low, long and narrow ridge running 
SE . (i . e. in the direction of the glacial striae) that some be­
lieved that Silurian was resting there. The first to mention 
the occurrence was HISINGELL He was of opinion that the 
Orthoceras limestorre, exactly like the Grey Limestorre in 
Öland, existed here as solid rock . LINNARSSON, who stated 
the height of the locality above sea-level to be a bon t 60 m. , 
proved that also Red Limestorre existed there. From here he 
knew of the followirrg Silurian rocks: Limhata limestone, Asa-
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phus l imestone , stink-stone with A,r;nosftts pis�(orrnis L. (hut no 
alum shale) , Paradoxides shale and Lower Gambrian sandstone . 
He huther mentions boulders of a breccia which is also found 
in situ in the Archaean rocks at the lake-shore (here first oh­
served by N A'L'I-IORST) and in which pieces of Archaean rocks are 
held together by a pretty fine gravel generated through weathe­
ring of the rock Lt�NAHSSOK considered the Silurian still to 
remain as solid rock here , or at least in the neighbourhood . 
SvEDMAlm who in 1891 was able to prove throuo·h dio·o·ino· ' b bh :--

that the limestone  does not remain here ,  mentians further in 
1892 that similar boulders (both sandstones and limestones) 
were found more occasionall y both N E. and SE. of Lake Hum­
mein. He says too, that no other breccia-deposit than the pre­
viously mentioned one bad been met with, so that we could 
not obtain any support thereof for the assumption that a disloca­
tion bad occurred here, and that the solid rocks from which 
the boulders originate were to be sought for at the botton1 
of the lake . 

This was, however, DE GEER's opinion , and he says that 
it did not appear to him as if there '"ere any reason to aban­
don the opinion held till then, that the Silurian bad there 
been protected from total erosion by means of faults. In 1904 
SvEDMA HK, besides his previous statements, gives a list of those 
strata that are represented in boulders at Humlenäs. '!'hese 
strata are : Lower Asaphns limeston e, Limhata limestone , Pla­
nilimbata limestone, stink-stone with Agnastus pis'f(ormis (oh­
Yiously the same rock as accompanies the Obolus conglomerate 
in northern Öland), Tessini sandstone , Oelandicus shale aml 
Lower Gambrian sandstone . :M:anifestly influenced by DE GEErt's 
above rendm·ed statement, SvEDMAHK now also wants to seek 
the mother rock for the �ilurian boulders of Humlenäs at the 
bottom of Lake Hummeln. 

As no solid rock could be proved to exist at Humlenäs, 
and having certain knowledge from Öland of quitc considerable 
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portions of Silurian having been moved a long distance in an 
almost continuous condition, and as Lake Hummein is  situated 
far to the west of the western limit of the Baltic Silurian 
area, I consicler that the the01·y of the Silurian remaining at 
the bottom of Lake Hummein is unjustified and incorrect. 1 

B II and B III: The Ordavieian of Skåne (and earrespon­

ding deposits in other parts of Sweden). 

a) The Ordavieian of Skåne. 

(Com pare the scheme on p. 19.) 

Literat·ure: 

1 837, 1840. HISINGEH., W.: Lethaea sueciCa seu Petrificata 
Sueciae . Supplementum primum and Supplementum 
secundum. 

1 851, 1 854. ÅNGELIN, N. P. : Palaeontologia Scandinavica. 
Fasc . I and II. 

186 5 .  TönNQUIST, S .  L . : Om Fågelsångstraktens Undersilu­
riska lager. (On the Lower Silurian strata of the 
Fågelsång district.) 

1869. LINNAHSSON, G. : Om Vestergötlands Uambriska och 
Siluriska aflagringar . (On the Cambrian and Silurian 
deposits of Västergötland . )  

1 8 71. LINNAUSSON, G.:  Om några försteningar från Sveriges 
och Norges »Primordialzon». (About some fossils from 
the »Primordial Zone• of Sweden and Norway .) 

1 8  7 4. LINN AHSSON, G. : U e ber eine Reise nach Böhmen und 
den russischen Ostseeprovinzen. Zeitschr . el. D. g-eoL 
Gesellschaft .  

1 ToRELL w a s  also of opmwn that the Silurian a t  Humlenäs were only 
boulders (carried as morainic matter from the Baltic area N. of Öland). Cfr page 
113, Geol. Fören. Förh. Bd 18  (1896). 
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1874. LuNDGREN, B.: Om i Skåne förekommande hildrlingar, 

:;;om motsvara Brachiopodskiffern 1 V estergötland. 
(About some deposits occurring in Skåne and ear­
respanding with the Brachiopod shale of Västergötland . )  

1875.  LINNAnssoN, G. : Anteckningar från en resa i Skånes 
silurtrakter 1 8  7 4. (N otes from a journey in the Si­
lurian districts of Skåne in 18 7 4.) 

187 5 .  LINNAHSSON, G. : En egendomlig Trilobitfauna från 
Jemtland. (A peculiar Trilobite-fauna from Jämtland . )  
Ge o l .  För. :E'örh. Bd 2. 

l 8 7 5 . TöRNQUIST, S. L.: Berättelse om en geologisk resa 
genom Skånes och Östergötlands paleozoiska trakter, 
sommaren 1 8 7  5. (Report of a geological journey 
through the palaeozoic districts of Skåne and Öster­
götland in the summer of 1 8 7 5 .) 

1876. TönNQUIST, S. L.: Ny blottad profil med Phyllograptus­
skiffer i Dalarne . (A newly exposed seetian with 
Phyllograptus shale in Dalarne . )  

1876. LINNARSSON, G. : On the vertical range of the grapto­
litic types in Sweden. Geol. Mag. Dec. II, Vol. 3. 

18 7 6. N ICHO LSON, H. A. : N o tes on the earrelation of the 
graptolit ic deposits of Sweden with those of Britain . 
Geol . .Mag. Dec. II, Vol. 3. 

1879. LTNNAnssoN, G. : Iakttagelser öfver de graptolitförande 
skiffrarue i Skåne. (Observations on the graptolite­
hearing shales in Skåne.) 

1 8 7 9 . TöHNQCIST, S.  L.: Några iakttagelser öfver Dalarnes 
graptolitskiffer. (Some nates on the graptolite shales 
of Dalarne.) 

1879. TöRNQUIS'l', S. L.: Berättelse om en - - -- -
resa 1 England , Wales och Skotland. (Report of a 
- - - - journey in England, Wales and Scot­
land.) 
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1880. 'l'uLLBERG, S. A. :  Om lagerföljden i de kambriska och 
siluriska aflngringarne vid Röstånga. (On the succes­
sion of strata in the Gambrian and Silurian deposits 
at Höstånga . )  

1 880. TULLIH;RG, S. A. : Några Didymograptus-arter i undre 
graptolitskiffer vid Kiviks-Esperöd . (Some Didymo­
graptus species in Lower graptolite shales at Kiviks­
Esperöd.) 

1880. TuLLBEHG, S. A.: Tvenne nya graptolitslägten. ('I'wo 
new genera of Graptolites . )  

1880. LINDSTHÖM, AxEL: Beskrifning till kartbladen Kullen 
och Höganäs. (Explanation to the map-sheets Kul­
len and Höganäs . )  Sver. Geol. Unders. Ser. Aa, 
No . 77 and 78. 

1881. HoLM, G. : Bidrag till kännedomen om Skandinaviens 
graptoliter. I. Pterograptus, ett nytt graptolitslägte. 
- II. Tvenne nya slägten af familjen Dichograpti<l� 
LAPW. (Contributions towards the knowledge of the 
Graptolites of Scandinavia .  I. Pterograptus, a new 
genus of Graptolites . - - II. Two new genera of the fa­
mily Dichograptidae LAI'W.) Öfvers. Kgl .  Vet . -Ak. Förh. 

1882. TuLLBEHG, S. A.: On the Graptolites d escribed by 
Hisinger and the oleler Swedish authors . Bih. KgL 
V et . -Al;:, H an dl .  

1882_, 1883. TuLLI3EIW, S.  A.: Skånes graptoliter. I och II. 
(The Graptolites of Skåne . l and II . )  

1883. 'l'ULLBEHG, S. A.: Ueber die Schichtenfolge des Si­
lurs in Schonen, nebst einem V ergleiche mit anderen 
gleichalterigen Bildungen. Zeitschr d. G. geol. Ge­
sellsch. 

1883. HEMELE, A.:  Untersuchungen Liber die versteinerungs­
fl1hrenden Diluvialgeschiebe des norddeutschen Flach­
landes . I. Sti:Ick .  Berlin 4 : o. 
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1 8 8 5 .  NA'l'HORST , A .  G. : Beskrifning till kartbladet Trolle­
holm . (Explanation to the map-sheet 'l'rolleholm . )  
Sver. Geol . Unders. Ser. A a ,  No.  8 7 .  

1887.  DE GEEU, G. : Beskrifning till kartbladet Lund . (Ex­
planation to the map-sheet Lund . ) Sver. Geol. Un ­
ders . Ser. Aa, N o .  9 2. 

1 889.  TORNQUIST,  S.  L . : Några anmärkning-ar om vestra 
Europas bmbriska och siluriska korologi . (Sundry 
notes on the vVestern-European Gambrian and S ilurian 
chorology . )  

1 890, 9 2 .  TORNQUIST , S.  L . :  Undersökningar öfver Siljans­
omddets graptoliter . I och II. (Hesearches into the 
graptoli.tes of the Siljan d istrict . I and I I . ) 

1 8 9 2 . HoLST , N .  O . : Beskrifn ing till kartbladet Simrishamn. 
(Explanation to the map-sheet Simr i shamn . )  Sver. 
Geol . Unders . Ser. Aa , No . l 0 9 .  

1 8 9 2 .  M om�RG ,  .J . C . : Om skiffern med Glonograptus tenel­
lus, dess fauna och geologi ska ålder . (On the shale 

with Glonograptus tenellus, its fauna arrd geologicul 
ag e . )  

1 8 9 2 . MonEIW ,  .J .  C. : Om den af Trinucleus coscinorrhinus 
AN G .  karakteriserade kalleens ålder . (On the age of 
the limestorre characterized by Trinuc leus coscinor­

rhinus ANG . ) .  
1 89 2 .  MoJH: H G ,  .J .  C . : Om en Hemipter från Sveriges undre 

graptolitskiffer. (On a Hemipter from the Lower 
graptolite shale  of Sweclen . )  

189 2.  MoBERG,  .J .  C . : Om n�tgra nya graptoliter från Skånes 
undre graptolitskiffer . (On some new Graptolites from 

the Lower graptolite shale of Skåne) . 
1 89 5. MoBERG, .J. C . : Beskrifning till kartbladet Sandham­

maren. (Explanation to the map-sheet Sandhamma­
ren ) Sver. Geo l .  Unders. Ser. Aa, No.  1 1 0 .  
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1 8 9 5. HoLM , G. : Om Didymograptus , Tetragraptus och Phyl­
lograptns .  Sver . Geol . Unders . Ser. C ,  N o. 1 5 0 .  

1 8 9 6 .  MoBE HG, 

trakten . 
strict . )  

J .  C . : Geologisk vägvisare inom Fogelsångs­
(A geological guide into the Fågelsång di-

1 8 9 7 .  AN DEHSSON ,  J. G. : Om fosforitbildning och fosforit­
förande sediment . (On phosphorite deposit and phospho­
ritic sediments . )  

1 8 9 8 .  MoBERG, J. C. : En trilobit från Skånes Dictyograp­
tusskiffer .  ( A  trilobite from the Dictyograptus shalc 
of Skåne . )  

1 9 0 0 .  MoBERG , J .  C . : Nya bidrag till utredning af  frågan 
om gränsen mellan undersilur och kambrium. (Fresh 
contributions towards solving the problem of the boun­
dary between Ordovician and Cambrian . )  

19 0 0 .  (NILSSON-) WESTERGÅRD, A. H. och TELLANDER, A. : 

1 9 0 1 . 

1 90 1 . 

Geologiska ålde1 n af skiffern med Glonograptus cfr 
flexilis HALL vid Fogelsång. (The geological age of 
the shales with Glonograptus cfr fiexilis HALL at 
Fågelsång) . 
MonERG ,  J .  C . : Pterograptus scanicus n .  sp . 

STRANDMAHK , J .  E. : Undre graptolitskiffer vid Fågel­
sång. (Lower graptolite shale at Fågelsång. )  

1 9 0 1 ,  04 . TöRN Q"CJST, S. L . :  Researehes into the graptolites 
of the lower zones of the Seanian and V estrogothian 
Phyllo-Tetra.graptus beds . Lunds Univ. Årsskr. 

1 902 . MoBERG, J .  C. : Didymograptusskiffer. (Didymograptus 
shale . ) 

1 9 0 3 .  WIMAN, C. : >> U eber Robergia microphthalrnus LNs. 

und Triartbrus je m tlandicus LNS.  >> and »E in neuer 
Trilobit im Dictyonemaschiefer » .  (Palaeontologische 
Notizen, No .  3 and 5 . )  Bull. Geol . lnst .  Upsala . 
No. 1 1 ,  Vol. VI. 1 9 0 2- 1 9 0 3 .  
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1 90 5 .  TöRNQUIST , S .  L. : Fördröjda paleontologiska medde­
landen . (Delayed palaeontological communications . )  

1 9 0 6 .  OLIK, E . : Om de Chasmopskalken och Trinucleus­
skiffern motsvarande bildningarne i SHne . (On the 
Seanian strata corresponding to the Chasmops lime­
storre and the Trimtelens shale . )  

1 9 0 6 .  TöH NQUIST, S .  J..J . :  Sundry geological and palaeontolo­
gical notes .  

1 9 0 7 .  MoBERG , J .  C. : Ett par bidrag till kännedom om 
Skånes dicellograptusskiffer. (A few contributions 
towards the knowledge of the Seanian Dicellograptus 
sh ale . )  

1 9 0 8 .  NöRREGA A im ,  E .  M. : Nogle Bemmrkninger o m  Ortho­
ceratitkalkens petrografi . (Sundry remarks on the 
petrography of the Orthoceratite li.mestone . )  MeddeL 
fra Dansk Geol . Foren . Bd 3 .  

1 909 .  WESTEIWÅRD,  A .  H . :  studier öfver dictyograptus­
skiffern och dess gränslager med särskild hänsyn till 
i Skåne förekommande bildningar. (Studies on the 
Dictyograptus shale and adjoining layers , with special 
regard to Seanian occurrences . )  

1 9 1 0 .  MoBERG, J .  C . : Guide for the principal Silurian di­
strids of Skåne (with notes on some localities of Me­
sozoic beds) . 

As we have previously indicated, it is characteristic of 
the Seanian Ordovician that graptolite-hearing shales predomi­
nate, although trilobite-hearing shales and limestorres are by no 
rueans rare in certain horizons or in certain parts of the province. 
Strata built up of eruptive material so common in the Ordo­
vician of England seem to be totally missing here , whereas 
traversing diabase dikes are very common. The Silurian of Skåne 
forms altogether a helt 1 5  to 2 0  km. wide ,  which from the 
sonth-eastern corner of the province stretches about for l 00 km. 
towards NW. ,  where the Mesozoic beds begin, whereafter 



1 2 2  J O H . Cl-11{ . .  \IOBE IW . T H E  S ILURlAN 0 1<'  HWEDEN . 

the Silurian is not again exposed until at Kullaberg m the 
north-westernmost part of the province .  The Ordavieian beds 
occupy quite a small part of this Silurian area, but is yet 
found represented at several places '�ithin its different parts , 
both in the extreme N W. and in the extreme S\V. and in 
between . Apart from the small occurrence at Kullaberg (Ny­
hamn) , where only a few strata of the Ordavieian are exposed , 
orre can obsm·ve a certain dissimilarity in the development 
of the Ordavieian in the sonth-eastern occurrences and of those 
that are situated closer to the north-western end of the Silurian 
band , or the on e we want to eaU the western part . In the 
eastm·n area beds coming under this heading are known of 
at J enestad and Tommarp , in the country east of Hoby­
Hamrnenhög--Smedstorp , between Borrby and Hannas , at Löde­
rup , in the district between Bollm·up and Tosterup, in K v�in·e­
stacl , from l!-,lagabro up towarcls Andrarum, as well as east of 
Anclrarnm, besides which such are to be found at Kiviks-Esperöcl 
(N .  of Stenshufvud Mountain) , where there occurs a small party 
i solatecl from the remairring Silurian . In the western district 
we include the Fågelsång and Röstånga areas ,  as well as that 
of Räfvatofta (situated SW. of the latter ) ,  from where how­
ever only so called Orthis shale is known . The differencc 
between the two areas we thus distinguish, consists mainly 
m the fact that in the eastern part tri l obite-hearing harizons 
a l ittle rnore often interstratify the graptolite-hearing shales ,  
or also that the formation of the former harizons continued 
for a longer period , so that the gaps,  which owing to the depo­
siting of the tri lobite-hearing beds must enter into the succession 
of the graptolite zones, become greater the fnrther in the N W .  
we get . If we compare , for example , the succession of strata at 
.Terrestad ,  in eastern Skåne, with :E'ågelsång, in western Skåne 
(see Mom:H<}  1 9 1 0 , » Geological guide through the valley Jen·e­
stad-Tommarp » ) ,  we find that the J.mver Didymograptus beds 
are only feebly developecl at Fågelsång, hut, on the other 
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hand, well at Jerrestacl ; the Upper Dielyrnog-raptus shale and 
the Lower DicellogTaptus shale, again , which are both weil 
developed at Fågelsång, are absent at J errestacl ; the lowest 
part of the }lfidclle D icellogrnptus s hale is at J errestacl (nor­
mally) cleveloped as the zone of Dicran o.c;raptus Clingani CAR H .  
(such is also th e  case further t o  the SE. on  the island o f  Born­
holm) , vvhilst at Fågelsång it is characterized by Clim acograptus 

rur;osus TULLn . ,  wheroas the uppermost part of the beds, the 
zone of Pleurographts linearis CAnH . ,  has only been met with 
at J errestad . 

Apart from such differences as must be considered to 
he clue in one respect or another to a different development , 
there are other, so to say, seconclary ones. As  by no means 
every zone is to be founcl in every area,  but, on the contrary, 
at some places one, at others another is absent , this may only 
be due to the circumstance that in the Seanian plain thick 
Quatermtry d eposits pretty often, conceal one or another part 
of them , or also, and rather often to tectoni c causes. In the 
Seanian Silurian plications are certainly rare, as compared 
with that in the Moffat district of Scotlancl, for example, but 
slight faults are all the more common, through which one or 
another part of the strata, which upon the whole are quite 
level, may exceptionally happen to be concealed . I saicl e x c e p­
t io n a l ly, because the clownthrow (or upthrow) on the step 
faults is generally inconsiderable, and the different parts are as a 
rule depressecl like a flight of stairs, so that yet on the abracled 
surface the zones often enough succeed each other in re­
gular order. 

As will be seen from our general table, the sectnence of 
the graptol ite zones is  normal, everywhere the same as in 
other countries ;  a single exception (whether seeming or real , 
I do not venture to say) exists, though . In England the zone 
of D·icellograpl'tts anceps NIC H .  forms the highest part of th e 
Ordovic ian .  Here, on the other hand , D .  anceps appears to 
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be at home in a lower horizon than the zone of Dicellograp­

ttts complanahts LAPW . ,  which is also known from England . 
As has already been pointed out previously, we have 

nowhere a sequence of strata with a pure graptolite facies all 
through the Ordovician ; sometimes here , sometimes there in­
terca lated zones with a trilobite facies are met with . As 
an illustrative example of the succession of strata in separate 
districts of the Seanian Ordovician, the following three local 
tables may here be given . 

The Fågelsång area (West-Skåne).  

hone of Stmtrocephalus clavifrons 
ANG. 

Zone of ( = the
_ 

Orthts shale) 

I

Calymmene dilatr:ta TuLLB . 

and Chmacogr. rugosus 
TuLr.n.  

» Nemagr. gracilis HALL 
Diplogr. putillns HALL 

• Linnarssoni TuLLB . 

Glossogr. Hincksi NrcH . 
D·idymogr. geminus lirs. 

Phyllogr. typus HALL 
Orthoceras l ime<�tone (in the upper 

part containing Trinucleus cosci­
non·hinus AN G .) 

Röstånga (West· Skåne) . 

Zone of Phacops eucentra ANG . 
Zone of Staurocephalus clavifrons 

AN G .  and Dicellogr. camplanatus 
LAPW. 

Zon e of Ampyx Portlocki BAR IL 1 

f Calymmene dilatata TuLLB. 

Zone of and l Climacogr. rugosus TuLLB . 

Lower Dicell ograptus shale (scarcely 
accessible) . 

Zone of Didymogr. geminus Hrs. 
(hardly acct-s:>ible) . 

Orthoceras limestone (hardly access­
ible) . 

To be continued.  

1 In my » Geologi cal guide through the valley Jerrestad Tommarp > ,  on page 

88, have, when comparin g  the Silurian of East- with that of West-Skä n e, by 

roistake g iven the zone of A mpyx Portlocki for Få gelsång  too. The last m en­
tioned species i s  certainly a\so found there, viz .  together with Stau1·ocephalus 

clavifrons ANG. ,  hut it would be more CO!Tect not  to enumerate any separate 
> Zt •ne of A mpyx Portlocki » for Fågelsång, as has been d one in my paper • Geo­
logical guide into the Silurian area of the Fogelsäng district » , published at the 
same t ime [compare also the foot-note to page 11 7  in my • Geological guide to 
Höstånga (with Lake Odensjön) and Sk ärali d • J .  
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The Fågelsång ar ea (continued) l 

Lower Didymograptus shale (feebly 1 
developed) . 

Röstånga (continued) 

(No lower strata visible) . 

Zone of Apatocephalus (Ceratopyge 
limestone ) . 

Zone of Shnmardia (Ceratopyge 
shale) . 

Dictyo- { Subwne of 
graptus 
shale » 

Bryogr. Kjerul.fi LAPW. 
Clonogr. tenellus LINRS. 
J Dictyogr. jlabellijormis Er c H  w. 
t Rysterolenus 1'iirnquisti MBG.  

Jerrestad-Tommarp (East-Skåne.) 

Zone of Phacops eucentra A N G .  
Arnpyx Portlocki BARR. 

» Pleurogr. linearis CAmt .  
Dicranogr. Clingani CARR. 
1'rinucleus coscinorrhinus A r.; G .  

Orthoceras limestone 

and 

125 

Lower Didymograptus shale » Phyllogr. angustijolius HALL.  
j Zone of L9ogr. gibberulns NrcH. 

>> Didyrnogr. balticus TuLLB . 

Ceratopyge l imestone (feebly developed) . 
Ceratiocaris shal e ( = Ceratopyge shale) . l Zone of Bryogr. Kjerul.fi LAPW. 
Dictyograptus shale 1 . >> Clonogr. tenellus LrNRf" . 

>> Dictyogr. jlabelliforrnis E icHw. 
Before we are going further in our account it might be 

advisable to give a short review of the course of development 
of our knowledge of the Ordovician of Skåne , especially with 
regard to the systematical arrangement of the graptolite­
hearing shales. 

HISIKGEH ,  who as early as 1 8 3 7  described a graptolite, 
Diplograptus prisfis from Draggå River in Dalarne, in 1 8 40 
also described some graptolites from Fågelsång, viz . Diplogr. 

teretinscttltts and Didym.ogr. geminus .  'l'here could of course 
at that time not be any question as regards their place in the 
system .  A real system for Sweden's Silurian we did not 
namely receive, as is well known, until 1 8 .5 4  by ANGELIN, 

whose table, however, does not take any regard to the grap­
tolites, a class of animals that was then but little known . AN-
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G E L I !\  mentions from his Regio Olenorum the occurrence of 
Dicf!Jo.r;raptus jfabelliformis, for which he even wants to esta­
blish a new genus, Phyllograpta. When talking about the 
fauna in h is Regi o Conocorypharum h e says very peculiarl y :  
" In ter Zoo ph yta non nisi Graptolithi et quidem rarissime 
occurrunt » .  This statement might easily be interpreted that , 
if graptolites possibly occurred ,  they must in that case be 
rare . As he knew Dictyograpltts from his regio Olenorum , 
he could have surmised the occurrence of graptolites even in 
his  Hegio Conocorypharum, which he (erroneously) supposed 
to be the younger. In Regio Trinucleorum graptolites are said 
to occur in great masses at some places. Even from Hegio 
Asaphorum and Hegio Encrinurorum the occurrence of rare or 
very rare graptolites is stated .  

In 1 8 6 5  TöRNQUIST gave an account o f  his researehes 
into the Silurian of the Fågelsång area. The chief valne of 
this publication lies in the local descriptions given therein . 

In 18 6 9  LINNAHSSON determined the position and extent 
of the »LO\ver graptolite shales » ( = Lower Didymograptus shale , 
now to day) for the province of Västergötland .  The Fågelsång 
strata mentioned by TöBNQUIST, which LINNAHSSON supposed to 
come under this heading, belong of a certainty to the upper part 
of the Dictyograptus s hales . LINNA RSSON in 1 8  7 1  described Clono­

/Jraptus (Diclwgraptus) tenellus from Hunneberg, which fossi l 
he stated to belong to the Olenus beds .  The Dietograptus 
shale , to which the fossil actually belongs, had namely at that 
time not yet been separated from the former. This happened 
namely first in 1 8 7 5 , in LINNARSSON's account of his first 
Seanian excursion . The denomination » Middle graptolite s hale » 
( = the Middle and Lower Dicellograptus shale, as well as the 
Geminns shale, according to our terminology) he bad intro­
duced already in 1 8 7  4. 

In his sa id work of 18 7 5 l• INNAn ss oN made a lo t of 
important contributions towards the Silurian geology of Skåne 
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In the Fågelsång area h e  · d istinguished , besides a gree­
nish-grey shale with Lichas laxatus M ' CoY, which is by him 
included in the Chasmops limestone, also a black,  thick-leaved 
shale with Ortkis argentea His. (commonl�· called Orthis shale) , 
which he hesitatingly wants to class with the Trinucleus 
shale , furthermore » the Middle graptolite s hale » , w h ich was 
also quoted from Jämtland ,  and finally the zone of Pliyl­

lograptus typus, whi ch he wants to include in the » Lower 
graptolite shale » ,  i f it is perhaps not mm·el�' an interstrati­
fication in the Orthoceras limestone . From N y hamn Brachio­
pod shale is mentioned (from here , from Röstånga and from J er­
restad , however, previously mentioned hy LuXDGim:'\ in l S 7 4 ) , 

from Tosterup Dictyograptus shale and »Middle graptolite 
shale » and finally from J errestad-'l'ommarp Dictyograptus s hale , 
Ceratopyge limestone, » I  .. ower graptolite shale » ,  Chasmops beds 
and Btachiopod shale . In another treatise of the same year 
LlNXAHSSON described a peculiar trilobite fauna from the 
» �liddle graptolite shale >. of Jämtland , amongst which we notico 
especially Robergia (Rernople�wides) microphthalrna, which is 
afterwards also found in the Lower Dicellograptus shale of Skåne . 

TöRKQUIST also . in 1 8  7 5 accounted for his continued 
researehes into the geology of Skåne . He proposes the de­
nominations • Dicranographts shale » for the Middle . graptolite 
shale, and » Phyllograptus shale » for the Lower graptolite shale . 1 

And for the first time it is held forth here how » we had far 
too much enrolled the formation of the shales into periods 
between the times for limestone deposits » ,  and he says that 
» limestone strata and graptolite sbales form two , not only 
petrographically, hut als o palaeontologically , separate paraHel 

1 Without heing a w are of  this proposal of TöRNQUIST's ,  LJNN ARSSoN, too .  
in  1876 proposed the same appel lations, hut soon changed his mind (1 879) on 
account of  the extent o f  his and TöRNQUrs·r ' s  zones of the same names not being 
the same. TöRNQUIST included nam ely the zone of  Phyllogmptu.s typ1ts in the 
lo w er division, the Phyllograptus s hale, 11·hil>t LIN X.\ nssoN wanted to include i t 
in the upper, the Diemno grap tus shale. 
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series uf beds » , thoughts which not until very much later 
came into their full right in our geological table . He proves 
that shale with Phyllograptus typus is at one spot in Fågel­
sång found a b o v e  the Orthoceras limestone ,  which thus forms 
a la y er in the Phyllograptus shale ; he considers however 
that the Orthoceras limestone of Dalarne corresponds in its 
entirety to the Phyllograptus shale and the dark Orthoceras 
limestorre of Skåne together ;  the Diemnograptus shale, again, 
corresponds not to the Cystidean limestorre only, bu t is 
presurnably also equivalent in its upper part to a greater or 
l esser part of the Trinucleus shale of Dalarne . 

In 1 8 7 9  NieHOLSON (with the  support of LINN AHSSON 's 
survey of the vertical distribution of the graptolite-types in 
Sweden , issued at the same time) set up 5 graptolite zones 
for Sweden, viz .  the Dictyo,qraptus shale = Tremadoc , the 
Lower graptolite shale = Skiddaw, the M,iddle graptolite shale 

= the Lower part of the Moffat series, the Upper graptolite 

shale = the Upper part of the Moffat series or Coniston 
mudstone, and the Upper Silurian = Coniston flags or True 
Upper Silurian. His Upper graptolite shale would therefore 
only correspond to our Rastrites shale . .  Although NICHOLSON'�  

table thus pretty well coincides with our present conception, it 

very likely exercised no real influence upon the development of 
our table ,  though. The testimony he bears to the reciprocity 
that took place between the graptolite researehes of England 
and Sweden is, however, of interest . NieHOLSON says namely : 
• In the first place, D : r  LINNATISSON has shown (what British 
palaeontologists have long been trying to prove) that certain 
species and genera of Graptolites are restricted to certain very 
definite horizons . Re has thus added fresh force to the 
opinion (which some have regarded as exceedingly doubtful) 
that the graptolites may be safely relied upon as guides in 
stratigraphical arrangement, their valne in this respect being at 
l east eq ual to that of the Trilo bites » .  



In l 8 7 \) J_. INN AHSSOX reported upon his continued re­
searches into the graptolite shales of Skåne . The »Middle 
graptolite shale , is said to have been found at N y hamn .  1 

Hesides the statement of som e new localities for the >> Lo w er 
graptolite shale , ('l'osterup, J errestad and Gislöfshammar) a 
minute account of the » lYiiddle graptolite shale , at Fågelsång­
is here given, so that we have the following series of strata 
m descending order : 

YJ · Zon e of Ort/i i::; argentea Hr s.  

(. » Dicrano.rJr. Clingani CAHR. 
- ·  » Climacogr. Scharenbergi LAPW.  

' o .  )} Diplogr. cfr rnucronatus HALL 
r - » Glossogr. Hincksi HOPK. 
{3. » Didyrnogr. gerniuus Hr s. 
� - )} Phyllogr. typus HAr,L .  
As the direct superstratum to the zone o f  Orthis argentea 

had nowhere been visible, it was impossible to quite cxactly 
define the age of the zone , or to d ecide whether it belongs 
to the Trinucleus beds or to the Chasmops beds. (At .J crre­
stad and Tosterup no Orthis shalc is to be found betwecn 
the Trinucleus shale and the Dicranogi'aptus shale . )  Otherwise 
LINNAHSSON agrees with Töm�QUIST ' s  opinion , that his (LIN­
NA nssoN's) » Middle Graptolite shale :> is ectnal to th e Orthoce­
ras limestone and the Chasmops limestone of other districts, 

and possibly also to the Trinucleus shale . 
Apart from the zone of Nemagraptus gracilis H A LL 2 

that was not discovered until later (by 'l'GLLBERG ) , and whose 

1 In the Explanation to the map-sheels Kullen and Höganäs no Middle 

grap tolite shale is mentione d am ongst the Sil mian strata found at Nyhamn. But  

in  » Skånes graptoliter. I »  TuLLBERG mentions that  a shale bel onging to the 

middle part of the Geminus shale i s  to be  foupd there. 

2 The leading fossil itself had, however, by TöJ�J\(lUIST already in  1 l:i65  
been mentioned and reproduced from Fågelsång u nder the  nam.e of Dendrograptus 

gmeilis HALL, yet the locality then staled does not appear to be absolutely certain.  

!) 
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place is between the zones 2 and (, LrN K A HSSoK 's table coincides 

well w ith that we have given on page 1 2 4 ;  the difference 

is merelely formal, as pm·tly the nam e of the zone of Cli­

rnacograptus Scharenbergi has been exchanged for the appella­

tion » zone of Diplogr. putillus HALL » ,  which latter species 

has a seanher vertical d istribution, and partly th e species 

mentioned by LrNNAHSSON as Diplogr. cfr nmcronatus HALL 
was afterwards hy Ter,LnERG called Gymnogmptus (Diplogr.) 

Linnarssoni. 

In 1 8 8 0  T uLLBE LW described the succession of strata at 
Röstånga. Th e table given at that time may here be cited 

as far as it concerns the Ord ovician. 

B r a c h i o p o d  s h a l e :  
Gray shale with Phacops m u ­

cronata.  

L o w e r  B i r k h i l l ?  

T r i n u c l e u s  s h a l e :  U p p e r  B i r k h i l l .  
Loose, greyish-green shales with 

bands of black graptolite shale . 
d) with Staurocephalus clavi- = Zone of Dicello_qr. ancep 

frans, Phacops rmtcronata 
etc. 

c) with Dicellogr. complanatus, 

Trinucleus W ahlenbergi, 

» Nio be lata ANG. » etc.  
b) with Diplogr. truncatus, D. L o w e r  H a r t f e l  l . 

quadrirnucronatus, D. folia- = Zon e of Pleurogr. linem·is . 
ceus. 

a) with Trinucleus and Arnpyx. 

C h a s m o p s  - l  i m e s t o n e :  

Alternating bands of grey shale 
and limestone, lowest grapto­
lite-bearing. 
c) with Ampyx rostratus, Bey­

richia costata, Orthis ar­
gentea etc. 

(To b e  continued.) 
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( continued.) 

b) grey shales with thin bands 
of limestone. 

a) with Climacog1 · .  tnbul1je 

nts, Diplogr. joliace11s, 

Orthis argentea etc. 

l\ I i d d l e g r a p t o l i t e s h a l e :  

Black shales. 
(The highest zone) with Dicra­
nogr. Clingani, Dicellogr. 
Forchhammeri, Climacogr. hi· 
cornis etc . 

= Zone of Plew·ogr. lineari�;. 

= Zone of Dicranog1·. (!lingrmi. 

In 18 8 2  TuLLBEIW,  as an introduction to his description 
of the Graptolites of Skåne, published a synopsis of the se­
lfnence of strata in the Seanian Silurian in general . It might 
be appropriate to anticipate and make a few remarks concer­
ll ing the table given there . 

In the same way as in the above quoted table from 
Höstånga 'l' uLLBE IW· here introduces amongst other zones even 
some that he sets up merely on account of dissimilarity of 
colour or some other petrographical habitus, or only on ac­
count of the absence of determinable or charactm·istic fossils . 
This is manifestly done with the intention of afterwards ,  
without disturbing the numbering of the zones, if so would 
be desired , being able to supplement the table, which T uLL­

BEHG really also did at several passages in the revised summary 
published in the following year . 

lt must also be remembered that just that part of the 
table belonging to the Ordovician presented greater difficulties 
than its other parts . The Gotlandian of Skåne has namely, 
as far as the graptolite-hearing shales are concerned, such a 
great likeness to that of Scotland, that J:.ArwoRTH ' s  table of 
the latter may very well be applied also to our shales . 
And as regards the Gambrian of Skåne, NATHOHST and LIN­
NA HSSON had m every essential point settled a minute 
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table . Hut the matter was quite different with the Ordovician 
of Skåne . LINNA HSSON had certainly accounted for the suc­
cession of strata in what h e called the » Middle graptol ite 
shale » ,  but there was no detailed coherent table for the whole 
senes . Moreover, the dissimilarity in faci es existing in the 

graptolite-hearing shales in different parts of the province 
was as yet unobserved, nor were we quite aware of the dif­
ference presented by the trilobite-hearing layers intercalated 
here and there , not only in relation to those of the rest of 
Sweden contemporaneous with them, but also amongst them­
selves .  If \Ve add to this that the small dislocations and 
subsidences that are the rule in the Seanian Silurian are to 
a great extent hampering in the unravelling of stratigraphical 
problems, it will easily be seen that a general table applicalJle 
to the whole of Skåne could not possibly be given at that 

time , just as such a one can hardly be said to be fully assurecl 
in every detail even at the present time.  'l'ULLBERG 's  table 
may also be looked upon merely as a first attempt at giving 
a total view of the Silurian of Skåne ; at all events, as such 
has been of great importance . Through its very mistakes 
it stimulated to attairring a clearer insight into the subject. 

That the table was only preliminary is also shown by 

Tur.LBERG himself in the summary in the German language , 
issued in the following year, making not so few alterations 
and additions , a circumstance that may easily be overlookecl 
by the S w ed i s h  reader. In the following we shall render the 
table in the form it obtained in 1 883. 

'l'rusting that with these introductory remarks we haYe 
in some measure contributed towards a better comprehension 
of the conditions under which the table came into being, and 
which must be taken into account when judging it we ren­
der here : 
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TULLBERG' S  table of the Ordovician of Skåne. 

1 a) Zone of Climacogr. scalaris L. 
b) » Phacops mucronata BRONGK .  
c) Staurocephalus clavzfr·ons A:\'G . 

1 3 3  

� d )  Marl shale without fossils 
_, e) Zone of Niobe lata A K<: .  and Dicello,rp ·. camplanatus LAP\1'. 
� : f) » Di:plogr. pristis H I ,.: .  

� g) » Diplogr. 4-rn ·ucronatus HALL 
5 h) » Olive-brown , greyish-green shales with l'·rinucleus s p .  

i )  » Calymrnene dila tata TrLLB.  ( = LINI\AHSI'O:\' ' ,.:  Ortlti.,· 
shale) . 

j k) Grey and black shales without fossils . 

f a) Zone of Climacogr. rugosns Tur.LH. 
''' b) » styloideus LA P\r .  
* c) Black shales without fossils 

d) 

e) w 
C) ,,, f) ''' g) 

h) 
i )  

k) 
l) 
m ) 
n ) 

o) 

Zone of Trinucleus coscinorrhinus A l\< ; .  
" Dicranogr. Clingani C.um. ( r1. ,  {f and r) 
» Climacogr. Vasae TuL L B .  

Shales \rithout fossils (r1. and /i) 
Zone of Coenogr. gracilis H ,, I .  L 

A thin band of phosphorite 
Zone of Diplogr. ptdillus H .\ I . L  

» Glossogmptus sp.  
>> Gymnogr. Linnm"ssoni Tu 1 . 1 .B .  

)) 

Glossogr. cfr Hinchi Hn P K .  

Didymogr. 

Jwith Diplogr. perexcavatu.� 11. \ LAl'W .  and Lonchogr. ovu­

t·us Tu L L I L  

. fi{with Ptcrogr. elegans HoL M  
gemuws H1c: . 1 

I with Didymogr. b�fidus HAL L 
r) and Climacogr. confertus 

l t LA I' \\' . 
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� 
l:lO o:l 

f a) Zon e of Ph.!Jllogr. cfr typtts 

w b) Orthoceras limeston e 
.. { � 
� ...:] 

c) Tetmgraptus shale ( »Lower 

ld) Ceratopyge limestone. 

HALL 

r fThe black Fågelf;ång lime­al stone with Megala.<.p·is 

1 limbata S. et H. 
) 
l 1The grey limestone of 
;3 Eastm·n Skåne with 

Meg. planiliml1ata A :\ < : .  
graptolite shale » ) . 

The four zones marked ''' are tnet with only in the Island 
of Bornholm (Denmark) .  The Dictyograptus shale, which in  
Tur.LBEIW's table i s  included in the Cambrian, or as TL'LL­
B IW G  wrote , the Primordial Silurian , is there elivieled up into 
two sub-zones,  au upper of Bryogr. Kjerul;fi LA PW. and a 
lower of Dictyogr. flabellijormis Ercr1w. 

In the particularly \vell \\Titten , critical account of all the 
literature on the Silurian of Sweden published by HEMELE in 
1 8 8 3 ,  he amalgamates the z.ones l ,  m and n in Tuu . .  BEtW's pre 
ceding table into a single zone , which be calls the » Glosso­
graptus z.one » .  HEMELE remarks that the lowest of 'l'uLLBEnr. 's 
z.ones just mentioned is equivalent to LI:\1 :\A W'-:SON's » zone of 
Glossogr. Hincksi , ,  a denomination that 'l' u LLBEnn wanted 
to avoid on account of lu\PWOH'I' I l 's  doubts of the identitv 
hetween the Swedish and the English species . 

The Explanation to the map-sheet Trolieholm ( 1 8 8 5 ) gives 
with regard to the Silurian on the whole scarcely more than an 
account of T u r..LBE I{( ; 's researches . Y et the occurrence of Ortkis 
slwle at Häfvatofta is mentioned here, as well as some interesting 
results from a boring made from the bottom of a shaft in Stabb­
arp coal-mine, which is situated pra?tically half way between 
Höstånga and Fågelsång. Silurian beds were found tbere at R 
depth of nearly 5 7  m . ,  Chasmops beds between 8 6  and 92 

m . ,  and shale belonging to the zone of Pli:yllogr. typus 
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a t  a depth o f  l 0 2  m . ,  all reclwned from the surface o f  
the soil. 

The account of this is interesting, as it shows that the 
so called »Middle graptolite shale » ,  which according to TuLL­
BEHG should be 130 to 1 3 3 1  m . , is here only about 1 0  m .  

thick . In this connection i t ma y be men tioned that 'l'uLL­
BEIW 's statements as to the thickness of the series of strata 
are generally exaggerated ; the existence of faults has namely 
apparently been completely overlookecl when calculating the 
thicknesses . 

The }Jxpl:mation to the map-sheet Lund , published i n  
1887, i s  al so chiefiy basecl upon 'fuLLBE Rf< 's works ; it  i s  
only remarkable that on account of  a mi sconception sonw 
erroneous statements have crept in , such as for example, that 
the sub-zone of Glonograptus tenelltts has been put clown as 
»'l'etragraptus bed » ,  and that Dictyograptus shoulcl occur together 
·with Olenus. 

In his interesting paper on the Gambrian and Silurian 
Chorology of Western Europe 'l'ö nNQUIST, amongst other things, 
gives a review of the faunistic and bathymetrical conditions 
existing during the various phases of the Silurian period iu 
different parts of our country too . A recapitulation of the 
contents is outside the scope of our present work . Here will 
be mentioned only such statements as are more remarkable 
from a stratigraphical point of view. For the OrcloviciaJ J  
graptolite-hearing shales, that come above th.e Ceratopyge 
limestone, he proposes the following table , deviating somewhat 
from that of 'l'uLLBEiw 's : 
TU LJ,BEHU ( 1882 - 1883) .  

Upper stage, the zones a - c .  

l\Iiddle stage, » )) 

d - h. 
i - le. \ 
a - g. { 

Tön�QC I S'l' ( 1889) .  

Brachiopod shale .  

Upper } 
Dicel lograptus 

l\1iddle 
s hale . 

1 In the E x p l anation to the said map-sheet this figure is erroneously g i 1·cn 
as 33. 



] :.J (j .H U J .  C l! IL 1\ I O H E l:< : . T H E  � I I. U H I .\ 1\  O F  i' \1' 1-: ll E \ .  

Middle stage, the zones h - o .  
Lo\\'er stage. 

Lower Dicellogra ptns shalc .  
Phyllogra ptus shale .  

As ·will be seen from the table , TOH.NQUI�T reckoned the 
zone of Phyllo.r;raptus cfr typus as an npper bed of the Phyl­
lograptus shale , in which then the Seanian Orthoceras lime­
stone is interstratified . (vVith regard to the Orthoceras lime­
stone in other parts of Sweden hc says that the physical con­
ditions ,  that cause the change of colour, also exercised their 
intluence upon the fauna . )  The part of his » Lower Dicello­
graptns shale » w hi ch is above the Geminus shale together with 
the � Middle Dicellograptus shale » are looked upon as equivalent 
to the Chasmops limestone of other districts , with the Mac­
rourus limestone of which again is to parallel ize the Bryozoan 
marl of Dalarne . About the » Upper Dicellograptus sh ale » i t is 
saicl that it distinguishes itself from the lower parts of the 
same division by tri lobites appearing in it at various levels 
in greater profusion as to species and in di vi(lnals , where by t hese 
upper beds approach those of the same age of the rest of 
Sweden , w h ich , besides the prevailing trilobites , bear also grap­
tolites .  

In 1892 MonEuG showecl that the shale with Glonograptus 
(Dichograptus) tenellus LINHt'.  at Hunneberg does not belong 
to the Olenid shale , but to the D·ictyograptus shale , and in 
another treatise of the same year he showed that Tu LLBEHG ' s 
zone of Trinucleus coscinorrhinus ANG .  does not, as TcLLBE nt; 
had stated , l ie above the zon c of JJicranogr. Clingani, hut has 
its place immediately above the Orthoceras limestone, a cor­
rection which is of importance for interpreting the relation 
between 'l' UL L B E HG's r,one of Climacograptus ntgosus and the 
zone of Dicranogr. Clingani . Even for the conception of the 
Fågelsång Orthoceras limestone the correction is of interest . 
ANGELIN 's  statement that T1· .  coscinorrhinus also occurs in 
the last mentioned strata, Tuu,imnG had considered himself 
obliged to doubt , as that conld , of course , not fit in with 
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ihe high position in the series of strata he ('l'cLLBEHG) had 
�laimed for his zone of Trinucleus coscinorrhinus . 

In the same year MoBEJW dese1·ibed  some new grapto­
lites from a zone that proved to be the youngest, and until 
then unobserved ,  part of our >> 1 1ower Didymograptus shaJe , .  

Hor,JI ,  in 1 8 9 5 ,  dese1·ibed some graptolites from the 1 10 ·  
wer Asaphus limestorre in Öland . As also L<>fJ{Jr . .  Qibberulus 

Nrcn. , which characterizes the h ighest part of the l1ower 
Didymograptus shale ,  occurs amongst them, the :Lower Asa · 
plms limestone is therefore to be parallelized with the last 
shale named .  

In l 8 9 6  MoBEHG in >> Geologisk vägvisare inon1 .B'ogelsångs­
trakten , vindicates his opinion that TuLLBEitG 's  :�:one of Cli­
macog1 · . rugosus and the zone of Dicranogr. Olinpani are to 
be looked upon as one and the same zone , only slightly dif­
fercntly developed in various loealities .  He states namely 
that the former is exclusivel v fonn d in vY est-Skåne , the 
latter just as exclusively in Sonth-eastern Skåne , furthermore, 
that two of the three zones, vd1ich according to TuLLBE llG 
should have their place between the two zones in guestion, 
:are never found in Sweden, but only in Bornholm , whilst 
ihe third, the zone of Trinucleus coscinorrhinus , had alread�· 
been proved to underlie the zone of Dicranogr . Ctingani, and 
tirrally that the faunas are also on the whole identical . -
Here (p .  2 0 ,  note l )  doubts are also expressed as to the au­
thority for separating the zone of Phyllogr. typus from the 
Geminus shale . - In the same work the appellation >> Shumardia 
y,one >> is proposecl for some beds found below the Ceratopyge 
limestorre at Fågelsång and whi ch were later on proYed to 
directly overlie the Bryograptns shale . 

In 18 9 8  Mon EtW dese1·ibed a trilobite Hysterotenus Tiirn­
quisti, which he had found in the lower part of the Dictyo­
graptus shale at Sandby, a discovery which, besides some obser­
vations made in Öland,  later on (in 1 9 00)  induced him to 
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m ake the statement that th e Dictyograptus shale is to be looked 

upon as belonging to the Ordovician (the Ceratopyge region) . 

In the last mentioned year WEsTERGÅRD and 'fELLANDEit 
showed that beds at Fågelsång characterized by Olonog1·. c fr 

jfexilis, which 'fuLLBEIW in 18 8 3  had mentioned as belong­

ing to the upper part of his sub-zone of Dict,IJOgraptus 

fl abellijormis , · bu t w h ich in the J.<�xplanation to the map-sheet 

Lund (and on this account also in Mmmua's » Geologisk viig­

visare inom Fogelsån gstrakten ») was reekoned amongst the Tetra­

graptus shale , really occupy the position stated by 'l'uLI,RE H G ,  
h ut yet form a zone or sub-zone o f  their o wn between the 

Bryograptus shale and the Dictyograptus shale proper, or 

the sub-zone of  D . .  tfabellijormis f .  typica. 

In 190 l STHANmiA HK found at a few places along the 

EYtgelsång rivulet beds belonging to the Lower Didymograp­
tus shale . Of them the beds of Phyllogr. cm· 8T HANDMARK 
are of especial interest, partly by reason of the peculiar fos­

sil mentioned ,  but partly also on account of their appearing 

to be interstratified in the Orthoceras limestone,  from which 

again the above named partial earrelation between the Ortho­

ccras limestone and the Lower Did ymograptus sh ale becomes 

manifest. 

In the same year 'l'iiHNQUIST exchanges his earlier denomi­

n ation of Phyllograptus shale for the name » Ph,vllo-'J'etragraptns 

shale » ,  and di vides the latter up into five zones, of which the 

h ighest, the zone of Phyllogr. cfr typtts, by a gap fi lled b.,. t h e  
Orthoceras limestone , is separated from the lower zones of  th e 

division , which are , in a descending order, zone of Lc;ogl ' .  ,1/ib­

bentlu!:i, zone of Phyllograptus densus 'l'ö!WQU. ( = Ph. rmgustifo­

lius HALL) , zone of Didymo,qr. balticus TuLLB . and zone of 

Tetragraptus phyllograptoides LINRS . 

In l !)02 MO BERG ad opts 'l'ö nNQUIST's zones now men­

tioned , but considers the name Phyllo-'l'etragraptus sh ale nn­

snitable . Re proposes instead the name » Didymograptus shale » 
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as embracing the Geminus shale , the zone o f  Ph.l}llo.r;r .  f.IJJ!Wi 
and the ]:.,ower graptolite shale (to the extent which Lrx�A HSSON 
gave to this term) . The Geminus shale and th e zone of 
Phyllogr. typus then became th e » Upper Didymograptus shale » ,  
the remainder the » Lower Didymograptus shale » ,  a proposition 
wh

.
ich 'l'O IL \ Q.UIST also afterwards ( 1 9 0 6 )  adopted . 

As the preceding summary sho\vs, it was during the 
twenty years immediately sncceed ing the publication of 'L'uLL­
BEHG ' s  table that chiefly the lower part of the Seanian Ordo­
vician, built up of graptolite-hearing shales with their inter­
stratified limestorre bands, were gradually revised . The Bra­
chiopod shale is here really feebly developed , and there fore 
hardly inductive to a closer study . As we remember, 'l'uLLBEH(< 
mentions as the highest stratum of the Ordavieian a zone 
of Climacogr. scalaris . Already in the Explanation to th e map­
sheet Simrishamn, I pointed out that at least one of th e fe"· 
loealities, at whieh the » zone »  was stated to oecur, a 111ono.r;·r . 

cfr femtis PowrL. was found , wherefore th ese beds mnst 
l> e included in the Gotlandian ; and quite latel.v ( 1 9 1  O) in 
» Geological guide to Höstånga etc . ,, l have concerning another 
of the state<l localities mentioned how the beds W. of the 
road towards A sk probably represent the zones o f  Diplo,r;r. 

acmnin atus and Diplo.r;r. n:siculos us Nrcrr .  and consequentl.'' 
belong to the Uotlandian . 'l'here is therefore probably no 
actual reasons for the retention of 'l' u, L nEnG · �  said zone . 

'l' h e next youngest deposits , corresponding to th e Tri­
nucleus shale and the Chasmops limestorre in Vtistergötlanu 
received no revision until in 1 9 0 () by OLI :>� .  fn s o m e  
deposits coming under this heading and found in four 
different areas, J errestad-Tommarp , 'l'osterup-Bollcrnp ,  Frtgel­
s�mg and Höstånga-H.äfvatofta, the rock in the upper part 
consists ch iefly of loose , greyish -green shale , generally defi­
cient in fossils, with sub01·dinate interstratifications o f  partly 
limestones, partly darker graptolite-hearing shnles , in the  

J 
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lower part again of dark shales, generally highly graptolite­

bearing, with banks of hard si liceous limestone .  

According t o  0LIN the table for this part o f  the Ordo­

vician sequence of strata is as follows : 

Tri nucleus beds 

C has mops beds 

Trilobile facies 

Zone of Staurocephalns 

clav�f'rons AN<+. and Phac-

Graptolite facies 

ops eucentra A)< G .  Zon e of Dir:ello_q1·. r:om-Zone of Ampyx Portlocki J planalus LAP\1" . /· B ARR. au d Asaz,lms ingens i 
BARR. l 

l .. --- ----- - -----�Z�n·: -:;· ;l�u�·;q�� -�n�ari�� l Zone o f  Ampy::c 1·ostratns CAnJ:.. 
, SAHS and Calymmcne I Zone of Dicranogr. Clingani l 
: dila tata Tt;r.I.B .  i CARR. or of Climacogr. l 
l 

i ntgos·us T t:LLB. 1 
i . - ------ · -----

Before we proceed to a comparison between OuN \;  and 

T uLLBEH G ' s  tables it ought, perhaps,  be  stated that Phacops 
mucronata BnoK G N. and Niobe lata ANG . of the latter are , ac­

cording to 0LIN,  to be  called Ph. e'ltcentra ANG. and Asaplms 

ingens BAJW .  respectively . Apart from this we find ) however ) 

that the difference between the two tables is pretty great . 

Besides such zones as TULLBEHG established , mostly on account 

of the dissim.ilarity of the rocks, the zone of Diplogr . pristis 

and the zone of Diplogr. quadrirnztcronatus are now also dis­

careled ; the former because of Diplo.r;J•. pristis , which really 

seems to be rather rare in Skåne, having been found at Rö­

stånga at several horizons both in the Chasmops beds and 

in the Trinucleus beds, the latter, again , because Diplo_qr. 

4-rnucronatus both in the Fågelsång area and at J errestad 

has been found in layers b elonging to the zone of Dicranogr. 

Clingani ,  wherefore it can not be set up as a hmdin g- fossil for 
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a zone of its own .  A novelty in the table g1ven by 0LIN 
is the zone of Pleuropr. rinearis . This last zone ,  long lmown 
from England , was found in Sweden first by 0LrN, who 
discovered it at two places at Jerrestad , where it overlies the 
zone of Dicranogr. Clingani and forms the highest part of the 
Chasmops beds . 

At Jerrestad , Tommarp and Höstånga the boundary stra­

tum between the 'l'rinucleus beds and Chasmops beds is for­
med by a shale crowdecl with iron pyrites (pm·tly in big 
lumps) . The Trinucleus shale has a particularly rich trilobite 
fauna. OLIN enumerates 43 species, 1 3  of which are also met 
with in the Silurian of Hohemia, with which country it has 
even such a singular type as the genus A.reia in common. 
Among the graptolites found in the Seanian Trinucleus beds 
Diplogr. tnmcatus LAPW. is especially remarkable ,  because it 
appears to occur everywhere plentifully in the l o w e s t  part of 
the Trinucleus beds, where it seems to be especially common 
in a horizon between the zone of Pleurogr. linearis and the 
zone of Dicellogr. complanatus . 

The Chasmops beds, in whose upper part we fincl the 
hard Orthis shale as local interstratifications, have a trilobite 
fauna much more deficient in species than the Trinucleus 
beds. Amongst 1 4  species occurring in the Chasmops beds 
and mentioned by 0LIN, the following only may be men-· 
tioned : Phacops macro.urus SJöG R . ,  Chirurus insignis BEY n . ,  
Lichas laxatus M'CoY, L .  quadriszJinus ANG . ,  llemopleurides 

6-lineatus ANG. ,  R. lcdus OLm, Calymmene dilatata 'l'cLLB., 

Ptychopyge glabrata ANG . and Ampyx rosfratus SAHS .  'l'he 
lowest part of the Chasmops beds is formed by the zone of 
Dicranogr. ()lingani, which has plenty of fossi ls . 0LIN alleges 
to have found a specimen of Dicranogr. Clingani in the zone 
of Climacogr. rugosus at Fågelsång, which further confirms 
'the equivalence of the two zones. 

From a systematic point of view 0LIN 's cliscovery o f  
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Rober,r1 ia microphth alm a Lr :--; ns .  i n  the Lower Dicellograptus 
shale at Höstånga is  also remarkable . This species , which 
in 1 8  7 5 was first described hy LrNx A Bf'SO :\ from the » Middle 
gTaptolito shale o f  .Jämtland under the generio name of 
Remopleurides , is  in 1 9 03 again mentioned by WniAN,  who 
also founcl Opygiocaris clilatata together with it . As the Ogy­

gioearis sh ale , in which also Illaenns centaurus ANG. has been 

found,  is in other districts (at least partly) replaced by the 
Centauras limestone , we cannot avoid including the Lower 

Diuellograptus shale in the Asaphus region .  At all events , 
it i s  more closely rebted to the Geminus shale than to the 
zone of Dicranogr. ( 'lingani. 

In 1 9 0 7  Mou E tw reprod uced the Seanian finels of Pleu­
rogr. linearis and RobeJ'(}ia microphth alma and proved simulta­

neousl ,- how the di vision of the Dicellograptus shale pro p osed 
bY him harmonizes verY well with the one used for the Moffat 

Series . \V e obtain name h- : 

Upper H artfell = Upper l 
Lo w er Hartfell = Middle f Dicellograptus 
U p per Glenkiln = Lower 

s hale 

'l'here is also drawn up a paraHel table for the Seanian 
Ordo vician , which almost coincides ,,-ith the one given in 

page 1 9 .  'J' ho on l ." el ifference is that the zon e of Trimtt­

leus coscinorr!liuus m the parallelir.ation of l !) 0 7  was 
placed as high as possible in the Asaphus beds (so that it 
was in a line with the zone of Didymogr. peminus , a practice 

which was vinclicated by the fact of this trilobite being found 

in Norway in the Amp_vx limestone (4 a (3) , consequently , 

aboYe the Geminus sbale proper (4 a a) . But, as has already 
been pointed out,  at �""ågelsång , the only Swedish locality 
where the Geminns shale is both easily accessible and full�­

developed , the species is never found in this latter, nor in 
the next lower zone , that of Phyllogr. typns, but first in the 



THE O IW O \' I l' L\ i\  ( IF  ,_ �-; _\ ;.; �-: . 1 4 :3 
underlying Orthoceras limestone.  It is easy to 1magme that 
the species appears somewhat sooner in Sweden t han in �or­
way ,  b ut i t may also be possible t hat the species is titano­
ph ile (or pelophobe ,  as onc might also call it) and really has 
a greater vertical d istribution than we know at present .  A t 
an.v rate , it seems to me more correct to let the Seanian table 
reiiect, as faithfully as possible, the conditions directly observed 
in Skåne . And in that case the zon e of Trinucleus costinorrhinus 

must in our table be moved down as has now been donc . 
In 1 9 0 9  \iV ESTEHG ÅRD investigated the Dictyograptus 

shale and its boundary layers . What had previousl�· been 
{;allecl Glonograptus cfr jlexilis is now proved to be Clonogr .  

tenellus Lnms. var . Callavei LArw.  The tripartition , whi�h WE:-;­
TEHGÅRD himself was already in l 0 0 0  able to state with regard to 
the Dictyograptns shale at Fågelsång , is now proved in many  
other localities . A t J errestad , in  Skåne , and  a t  Grönhög-en , in  
Öland , the series of strata is complete, so that we fincl there 
all the three consecutive sub-zones of the Dictyograptus shale . 

·with the exception of the zone of Clonogr. tenelbts from 
Hunneberg, known of old i f  also misunderstoocl , the two upper 
sub-zones of the Dictyograptus shale had unti l then not been 
known of outside Skåne . WES'l'EHG.� Im has proved the micldle 
sub-zone, the zone of Clonogr. tenellus ,  besides at the previously 
mentioned localities, also at St01·berg in Östergötland and 

at Degerhamn in Southern Öland . Farther N. in Öland , only 
the oldest sub-zone, the zone of Dicf!JO.rJraptus jlabell�lrmnis, is 
found . - On the boundary betweeu the highest Dictyograp ­
tus shale , or the zone of Bryograptus 1\,jerul;/i, and the Cerato­
pyge limestone , a shale crowded with fragments of a Gemtio­
caris (C. scanicus WGn) is fonnd at Jerrestad . On account of 
its stratigraphical position this )) Ceratiocaris shale >> ,  which i s  
also f o und at  Åkarpsmölla in  W estern Skåne, is  considered to 
be equivalent to the Shumardia zone or the Cerat.opyge shale 
of other localities. 
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This review of that part of the Silurian literature which 
concm·ns the Ordovician of Skåne or similar formations at 
other places has on the whole been limited to bringing out 
such data as show the course of development of the strati­
gTaphical scheme . The purely palaeontological literature whose 
importance as a ruling basis for the stratigraphy is h ere ,  
perhaps , more than elsewhere manifest, could therefore only 
be considered in passing. In referring to the introductor.r 
bibliography, which very likely includes all our more impor­
tant palaeontological works relating to the Ordovician grapto­
lite fauna of Sweden, it may h ere only be pointed out h ow 
this fauna, apart from minor contributions by HJSIJ\UER, 

l..dNNAHssox and HoLM , has been treated chietly by Tön:�­
QUIST , 'l' c LLBERG , lVIOHEHG and vVESTERGÅIW .  The fauna of 
the trilobite-beariug strata occurring together -with the grap­
tolite shales , or interstratified in the m,  has been described by 
A:'I'GEJ.IN, MoBERG, SEGERBERG and OLIN, besides which smal­
ler contributions have also been made by T uLLB ERG , H0LM and 
vVniAN. 

As this work is only intended to give a concise r e v i e w  
o f  the Silurian of Sweden, w e  have generally abstained from 
giving quite complete lists of fossils . As regards the grapto­
lite-hearing strata especially, the mere designation of the variou& 
zones will very likely, on account of the analogous succession 
of the graptolite faunas everywhere, give the contents of their 
respective faunas minutely enough . 

w· e have therefore furthermore only to present a summary 
of the distribution of the various Ordovician graptolite 
h orizons in Sweden. 

The Upper and Middle Dicellograptus shales have only 
been found in Skåne (the former at Höstånga, the latter at 

Fågelsång, Höstånga, Tosterup, Tommarp , Jerrestad and, less 
accessible, also at Åkarpsmölla and Löderup) . 

From the » black Trinuncleus shale » of Dalarne, w h ich is. 
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really equivalent to the lowest part of the Upper Dicellograp­
tus shales, TöRNQUIST, in 1 8 9 0  and 1 8 9 2 ,  quotes the following 
graptolites : Dicellogr . anceps NrcH . ,  Diplo,qr. pristis Hrs . ,  Di­
plogr. truncatus LAPW.  and Lasiopr. margaritatus l�Al'W. 

The Lower Dicellograptus shales occur typically developed 
only at Fågelsång and (scarcely accessible) at Röstånga, there­
fore exclusively in Skåne . 

Yet, from several reasons it looks as if the Ogygiocaris 
shale of Jämtland might , partly at least, also be included here . 

The Upper division of the Didymograptus shales is only 
met with in Skåne.  rrhe Lower , on the other hand , has quite 
an extensive distribution, even if by no means all its zones 
are developed e verywhere i t occurs . It has namely , besides 
a lot of places in Skåne, also been met with in Västergöt­
land,  Dalarne and Jämtland . It is also possible that the 
greyish-green marl, previously mentioned in this work , which 
at Berg in Östergötland directly underlies the Orthoceras lime­
stone , may partly be included h ere , even if only as a sort 
of equivalent ; in the Explanation to the map-sheet Vreta 
Kloster some graptolites are namely mentioned from there as 

possibly Phyllograptns and Didymograptus " .  lt has previously 
been mentioned that the strata under this h eading at Skat­
tungsbyn, in Dalarne, include a trilobite-hearing horizon . Even 
at Tossåsen in Jämtland such a condition occurs ; 

Dictyograptns beds are found in Skåne, Öland , Östm·göt­
lan d ,  Västergötland and, at 'l'åsjöberg,  in Ångermanland (ac ­
t:ording to vVmAN 1 903) . At Sandby, in Skåne, and at Tå­
sjöberg trilobite-hearing strata are met with in the lowest sub­
zone of these beds . 

Before we close our account of the Ordovician it might 
be advisable here to give a short review of the developm ent 
of the series in .Jämtland and Östergötland , two of our most 

l O  
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important Silurian areas, which have realir been mentioned 
in the preceding pages, although only cursorily . 

1 8 3 7 .  

1 8 7 2 .  

1 8 7 5 .  

18 �) 4 .  

1 8 94 .  

1 8 9 7 .  

1 8 9 7 .  

1 9 0 0 .  

1 9 03 . 

The Ordavieian of Jämtland. 

hiteratm :e : 
HISIKGER,  vV. :  Anteckningar i Physik och Geognoc 
sie . H. G. (Notes on Physics and Geognosy . Yol .  6 . ) 
laNNAHSSO N,  G. :  Anteckningar om den kambrisk-si-
luriska lagerserien i Jemtland .  (Notes on the Cambro­
Silurian series of strata in Jämtland. )  
I.axNAHSSO N, G. : J1Jn egendomlig Trilobitfauna från 
Jemtland .  (A peculiar Trilobite-fauna from ,Jämtland . )  
WrMAN,  C. : Uber die Silurformation in Jemtland . 
HO<J BOM, A. :  G eologisk beskrifning öfver �femtlands 
län . (Geological description of .Tämtland ' s  Län. )  s,·er .  
Geol .  Unders . Ser .  C , N:o 1 4 0. 

HOL?II , G . :  Om Bohemilla (?) denticula ta I.Jli\ 1{� .  och 
Hemopleurides microphthalmus I_;L'\ HS.  (On . B .  denti ­
eulata LINns .  and R. microphthalmus LINHs . ) 
vVni AN, C . : Kambrisch-silurische Faciesbildungen in 
J em.tland . Bull . Geol . Inst . Upsala . Vol .  3 ( 1 8 9 6-9 7 ) .  
WBIAN, C . :  Eine untersilurische Litoralfacies bei 
I.�ocknesjön in �Jemtland . Bull. Geol. Inst . Upsala. 
Vol. 4 ( 1 8 9 8 -D 9 ) .  
vVIMAN, C . :  Uber Hobergia microphtbalmus LKS .  
und Triartlll'ns j emtlandicus L.:\S .  

In ,J ämtland one of our largest Silm:ian areas is found 
m the neighbourhood of Lake St01·sjön. Hence the Silurian 
continnes as a narrow zone along the eastm·n margin of the 
Mountain range, both to the NNE . and to the SS,V. To­
wards i h e W est i t appears as if the silicic matter in the rocks 
increased quite considerably , so that quartzites play a great 
part in the Silurian rocks here ; l>ut no doubt as to tb� 
< ·lassification of these formations amongst the Silurian need 
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anse . Close up t o  the Norwegian frontier, hoth t o  the 1V . 
of Lake Storsjön and in the N orthemmost part of Jämtland 
mica slate and gneissoid rocks ,  which some want to inclucle 
in the Silurian, are met with . They would in that case be 
hi .�·hly metamorphosed sedirnents, bnt from the Bergen pen in ­
sula, in :K onvay, we have an example of Silurian fossils pre­
served in a mica slate . It is for these western Mountain  
Jistricts that TöH� EBOHJ\T in 1 8 9 4  (p . 6 6 ,  2 :nd ed . of h i s  

( :  runddragen af  Sveriges geologi >> ) proposed the denomination 
\V est-Scandinavian Silurian facies (subsequently also called the 
,,mountain facies >, of the Silurian) ,  to distinguish it front the 
Silurian of an eastern or normal facies. Accord ing to TO B K E­
nomr, this  > mountain facies distinguishes itself by the clefi­
ciency of limestones ; and greenstone-material derived from erup­

tions in these districts during the deposi tion of the strata i s ,  
on the other hand , plentifuU_,. encountered in the deposits hc­
longing to this » facies '' · ln certain Silurian strata of .FJng­
land there certainly enters a large amount of eruptive mate ­
r ial , but something resembling our so callcd » mountain Silu­
n a n » has to my knowledge nowhere there been clevelopecl . 
But whatever the case may be ,  I consicler myself in a position 
to leave the » mountain Silurian » quite out of the account ,  
as I shall now proceecl to the Ordovician of .J ämtland. 

ln 1 8 7 2  I.�I:'iNAHSSON for the first time gave an account of  
th e Silurian of  Jämtland .  lt was not until 1 8  9 4  that w c  
receivecl a new one from vVIMAX, whereof I shall give a 
short summarv here . vVnrA� 's  later report of 1 9 00 ,  as 
well as the few additions which I myself am able to make ,  
w i l l  also be given . 

The Brachiopod shale is here a gre_,. , rnsty shale with 
numerous twisted,  mostly indeterminable impressi ons of brachio­
pods . Only few of the fossils , viz . Encrinurus multisegmentatus 

J:>onTL.,  AtTypa erassicosta D A t:-.r . ,  Strophomena rhomboidalis 

1Vu.cK ENS and Plasmopm·a confeda E .  H .  coulcl be detm·minecl 
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as to their species . This shale is especia lly widely spread in 
the area N. of Lake Storsjön. Amongst the localities are 
mentioned Lejtorp , Berge , Änge, Kjönsta and Ede m the 
pari sh of Offerdal , as well as Västbacken in Alsen . 

N o Trinucleus shrtle is encountered .  \V D-IA X, m his 
table of 1 8 f) 4 ,  certainly hesitatingly mentions a » black shale » 
between the Brachiopod shale and the Chasmops limestone, 
but in the text he says that he never found the substratum 
of the Braclri opod shalc . In l 9 0 0  hc also mentions houlders 
of a. greenly T7 ·in11ncleu�-bearing shale from Tand. 

Chasmops limestone is certainly mentioned already in 1 6 !1 4 ,  
but then only a s  boulders, which seemed originally t o  haYe 
been embedded in (black) shale . In l !) 00  \VIi\-rAx was able, 
howewer, to mention from the neighbourhood of Lake Lockno­
sjön some green limestonos with shale coming under this 
heading and remaining at Tand , I.appgrubban , and sevet·al 
other places . Partly from the solid rock, partly from boul­
clers, there are amongst other fossils mentioned Asaplnts 

ludibzmdus 'l'öRKQu . ,  lllrtenus fallax HoLM , I. gigas HoLM 
and Caryocystis ,qranatum W AHLENB.  The Chasmops limestone 
is here seen overlying the Orthoceras limestone . 

The Ogygiocaris shale, which was mentioned by l•INNARS­
soN as belonging to the Chasmops limestone but is n o v.;  
considered to be a facies of the h ighest part of  the Orthoceras 
limestone, is sometimes , as e. g. at Gäle , in Andersö , N orde1·ö 
and l itö Islands ,  at Önsvedsbäcken and Lake Räcksjön in the 
parish of Sunne ,  as well as at Bölåsen in the parish of Oviken , 
developecl as a black shale with lenses or thin bands of a 
black limestone in which trilobites and numerous , bnt badly 
preserved ,  graptolites occur . At Ringsta, in the parish of 

Lith, and Österåsen , in the parish of Häggenås, the shale 
contains only some scatte1·ed limestone ellipsoides, which there 
reach a good size .  Amongst the fossils may be mentioned 
Ogygiocaris dilatata Rnt'INN . ,  Trimrtlzrus J·emtlandicus LrKHi'. , 
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IJicellocephalus Billingsi LINns. , Robergia microphthalma LINns., 
lllaenus centattrus ANG. , Ampy,r rosfratus SAns, Chirurus exsul 

BEYH. , .Didymogr. sp . ,  Dicellograptus sp . ,  .Diplogr. tereti,nscttlus 

Hrs. and Nemagraptns sp . W e seem therefore to have species 
together here , of which some are known from the Centaurns 
limestone, some ,  again , from the Lower Dicellograptus shale . 

Thr OrthoCPras limestone proper has a wide distribution 
in Jämtland . From the northernmost locality, Hafsnäs in 
the parish of Alanäs, it can , in scattered occurrences, be trace<l 
soutlnvard across the frontier of the province and into Härje­
dalen, where its southm·nmost occurrence is Häggingsåsen, in 
the parish of Linsäll . [t is particularly well developed in the 
country N. of Brunflo, and between Brunflo and Östersund .  
vVDiAN was able to clistinguish i n  this area -Limbata, Asa­
phus , Gigas and Platyurus limestone . The limestone has 
here a thickness of 3 7 m. Amongst other localities ma y 
be mentioned And ersö Island, 'l'ossåsen, Klöfsjö and Skal­
iingen, at which last mentioned place it has a thickness up 
to about !J O  m .  In the country round ]�ake Locknesjön the 
Orthoceras limestone has a peculiar development . 1 t is there 
partly represented by the so called » Loftar stone » ,  with which 
its strata also sometimes alternate , and from which it seems 
difficult to separate it with certainty . The ]_.oftar stone, which 
is only through a sedimentary breccia separated from the 
underlying Archaean rock , whence it has received the bulk 
of its material , can replace not only the Orthoceras limestone, 
but also a portion of the Chasmops limestone . The l .Joftar 
stone , which may have quite a varying size of grains , but 
is always well stratified, sometimes contains larger stones and 
boulders of Archaean rock, alum shale and Orthoceras lime­
stone . As has been mentioned, the rock may withont limits 
merge into Orthoceras limestone . \VI M A N  also mentions an 

» Orthoceras conglomerate » .  
In its typical development the Orthoceras limestone o f  



1 5 0  . 1 0 1 1. ( ' (-1 1 ! .  'l!J H E JH : .  T H I-: >' I L U H L-\ �  O F  >' 1\'E I I J-: .\'  . 

. J iimtland is generally very impure, mixed with clay . The 
clayey material may sometimes be accumulated between the 
various limestone banks or in their superficial parts; sometimes,  
again, in the shape of thin CI'usts, it elivides the entire mass 
of the bank into small , irregular parts , whereby the rock can 
get an appearence resembling mosaic . 

The Phyllo,qraptus shale, which formes the substratum of 
the Orthoceras limestone , is a greyish shale with trilobite­
hearing limestone in  scattm·ed lenses or continuous bands emhed­
ded in it. This shale has been found at Mörkullatjärn, at Näs 
(at Lake Näckten) , at the Bilsta Hiver and :Mjäla in the parish of 
-:Ylysjö ,  at Tossåsen , as well as between Skålan and Skalängen . 
\Vm A :--r enumerates among the ordinary fossils from this I':On e ,  
sh·ange t o  sa_v , also Clonog l ' . fPnellus J ... I � H s . ,  found i n  black 
shales from a pit in Loke (parish of Lockne). The Phyllograptus 
shale may possibly also occur at Klöfsjö ,  \Vhere I found gTe:' 
s haJe between the Orthoceras limeston e and the subjacent stratum . 

The Ceratopyge limestone. As such I consicler a few lime­
stone bands, which I found , both at Tossåsen and at Klöfsj ö ,  
directly overlying the Olenid shales. At  Tossåsen , where 
these l ayers are specially easily accessible , there is above the 
st i11k-stone with Ctenopyge fiagelli/era ANG. first a loose layer 
containing plenty of material derived from the Olenid shale , 
on top of that a band of knobby limestone richly sprinkled 
with glaueonite , and than a couple of layers of a purer 
l imestone,  compact or fine-grained ,  crystalline ,  its colour shift­
ing from a light to a dark grey . FJven in the upper part 
of the limestone one can find some lump or other of stink­
stone, althong-h such are rare there . I have here found 
Orthis Ckristianiae KJELWLF, Niobe laeviceps ANG .  and a C,tn ·­
tometopus ,  possibly loveolatus ANG. It is , howcver, difficult to 
get the fossils from the splintm·y limestone .  In a similar 
rock found S .  of Klöfsjö ,  which I also want to include h ere ,  
I have, besides some apparently as yet undescribed Brachio-
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pods, founJ a Niobe insignis J. .. rNHS . ,  and a Megalaspis steno­

'rhachis ANGY The rock , which in  this highly dislocate<l area 
has been snbject to strong pressure, is travm·sed by fine, 
straight fissures only noticeable by their darker colour. 

The Ordovician of Östergötland. 

l, i terallt l' e :  

1 8 7 5 .  TöHNQUJ::>T , S .  h :  Berättelse om. en geologisk resa 
genom Skånes och Östergötlands paleozoiska trakter 
sommaren 1 8 7  5 .  (Account of a geological journey 
through the palaeozoic districts of Skåne and Öster­
götland ,  in the summer of 1 8  7 5 . ) 

l 8 8 2 .  LINNAnsso�, G .  and TuLLRERG, S .  A . :  Beskrifning till 
kartbladet Vreta kloster .  (J1Jxplanation to the map­
sheet Vreta Kloster. )  Sver. Geol . Unders . �er . Aa, 
No .  8 3 .  

1 8 K 5 .  HoL�I, G. :  O m  Vättern och Visingsöiormationen . 
(On the Lake Viittern and the Visingsö formation . )  

1 8 8 7 .  Jö�sso N ,  J. : Beskrifning till kartbladet Motala. (Ex­
planation to the map-sheet Motala . )  Sver. Geol. Un­
ders . Ser. Aa, No .  1 02 .  

l !) 0 3 .  ·wrMAN, C . : Ett nytt fynd a f  Obolussandsten i Öster­
götland . (A new discovery of Obolus sandstone in 
Östergötlan el . )  

l !) O 3 .  HLO)IBEH< ; ,  A . : Beskrifning till kartbladet V aclstena . 
(Explanation to the map· sheet Vadstena .) Sver. Geol . 
Unders . Ser . Aa, N o .  1 3 0 .  

1 9 0 9 .  vVESTEiw �\.un , A .  H. : studier öfver Dictyograptus­
skiffern och dess gränslager. (Researches into the 
Dictyograptus shale and acljoining strata . )  

The �ilurian area of Östergötland , w hose northern mar­
gm practically follows the Göta Canal , forms in the map a 
weclge-shapecl portion with the thin end of the weclge towards 
the east, whilst the base of the wedge , running along the 
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eastern shore of Lake Viittern , from .the northern slope of Om­
berg Mountain,  stretches northward until a little 'my beyond the 
town of Motala, situated at the mouth of the Göta Canal . Jn 
the extreme East, close to Lake Hoxen , wA find the well 
known Silurian localities of Berg and Knifvinge . Along the 
Canal we find, furthermore, in a westerly order , Skarpåsen 
(I...�j ung) , Kungs Norrby and Västanå (Ilusbyfjöl) , the latter 
locality situated at the eastern end of Lake Boren . On the 
northern shore of Lake Boren is situated Storberg, at its 
southern Ulfåsa . All these localities belong to the map-sheet 
Vreta Kloster . At the western end of Lake Boren we hav€ 
Borenshult , in the map-sheet Motala . On the shore of Lake 
Vättern we find, in the map-sheet Vadstena , Borghamn and 
Hofvanäs, immediately N. of Omberg Mountain and, a little 
further in the N. , Ullnäs .  Thereafter the Silurian in the map­
sheet Motala is exposed at several places right up to , and past ,  
Motala , NW. of which we have the well known locality of  
N .  FrelJerga . 

In this area the following Ordavieian deposits have been 
prov ed .  

Brachiopnd shale. This is not found at  more places 
than Råsniiset , situated to the W. of Motala, where a green 
shale with lumps and layers of a grey limestone , underlying 
Gotlandian shales ,  rests upon red Trinucleus shale , from which 
it is sometimes separated by a layer of a conglomm·ate-like 
I imestone with spheroids of Trinucleus shale ; this conglo­
merate-like layer is about 0 . 5  m .  thick . 

Trinuetrus shale. Such is encountered, as mentioned ,  
a t  Håsnäset .  Furthermore, we  find this formation at, and near, 
HiidbergsuJd en (immediately S. of Motala) , where , besides the 
reJ Trinucleus shale, also black Trinucleus shale and » Masur 
.l im estone » occur. vVe have here thus strata with the same 
.d p velopm ent as in Dalarn e . Black Trinucleus shale is also 
rnet w tth S. o f  Ulfåsa (in the map-sheet Vreta Kloster) . 
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Okasmops limestone i s  also developed here . Of this 

both the younger strata , the Macrourus limestone, and the  
{)lder ones, the Echinosphaerite limestone, are found . The for­
mer is met with W. of Ulfåsa , the latter partly at Karstorp 
(somewhat S. of the eastern end of Lake Boren) , partly at 
N .  Freberga and the country round a bo ut there . .FJven from 
Rödbergsudden and from S. Freberga, and several other 
places S .  and SE. of Motala, the occurrence of strata coming 
under this heading is reported. 

The Orthoceras li1nfstone has, here as well as in many 
{)f our Silurian areas, a wieler distribution than any other 
deposits of the system.  This limestorre was extensively quar­
ried for the cunstruction of the Göta Canal in the beginning of 
the 1 9 : th century, and for building the fortress of Karlsborg . 
A good many of the trilobites, which in 1 8 2 7  were desCI·ibed 
by DALMAN in his work : » Om Palmaderna eller de s. k .  
Trilobiterna »  emanate just from Östergötland. Amongst the 
many localities may be mentioned Borghamn and Hofvanäs , 
where there are !arge quarries, Ullnäs, Palsgården and 
Vadstena (all m the map-sheet Vadstena) , furthermore 
Västanå (Husbyfjöl) ,  St01·berg, Skarpåsen (Ljung) , Knifvinge 
.and Berg, all of them in the map-sheet Vreta Kloster . Even 
in the map-sheet Motala there are some strata somewhat SSl� . 

to N .  Freberga, which probably come under this heading. 
The oleler classification according to a regulary shiftning 
colour has not proved itself applicable to the Orthoeeras lime­
.stone of Östergötland . ln his Explanation to the map-sheet 
Vreta kloster, TULLBERG mentioned for Västanå the following 
.succession of strata in descending order : 

Expansus limestone, greenish or (at another spot) red , 
Grey limestone, 
Heros limestorre (with Megalaspis Heros ANG . ) ,  
Heddish limestorre and 
Planilimbata limestone . 
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As  has already been more minutely mentioned before , 
there is found at Berg a greyish-green marl , which I sup­
pose to be a transition bctween the Orthoceras limestone and 
the Ceratopyge l imestone, but whieh T uLLH EHG hesitatingly 
wants to include in the latter .  

N o Ceratol'.IJge limP.'itone has been provecl.  Hetween 
the Orthoceras limestone and the Dietyograptus shale at 
Viistanå, Storberg, Pålstorp and Knifvinge there is, h owever, 
found a glaueonitic marl, which , perchanee ,  might also be 
eonsiclm·ed equivalent to the Ceratopyge limestone or Ceratopyge 
shale , or to both . Aceording to vVESTERGÅim the glauconitie 
marl , which at Pålstorp is separated from the underlying Die­
tyogTaptns shale by a yellow marl , seems probably to thin 
ont at some places at Knifvinge . 

/J icf.!Jopmptw; :;/zale underlies the glanconitie marl at 
all the plaees ,inst rnentioned . At St01·berg, where it reacl 1 es 
a thickness of up to 3 , 5  m. ,  \iVES'l'ERGÅRD has also found 
the Jniddle sub-zone, characterized by Clonogr. tenellus LL\ HS . , 
developed ; otherwise only the lmvest sub-zone is met w ith here . 
l t  is charactm·istic of the Dictyograptus shale of Östergötland ,  
that its lowest part at St01·berg, Knifvinge and Viistanå, i .  e .  
everywhere it i s  visible, i s  replaced by  a sandstone which i s  
a t  Västanå above 2 m.  thick . This sandstone, which has 
long been known, was first in 1 9 0 3  cletermined by \VmAx 
as » Obolus sandstone » ;  but this was only done for �trati­
graphical reason s, as no fossils have been fonn d in i t. \V ESTE H­
GÅHD alleges , however, to have found some braehiopod sheils 
in the sandstone at Storberg. 

Not only O bo lus sanclstone, bu t also >> O bo lus conglo­
mm·ate >> are very likely to be found in Östergötland . HOLM 
mentions namely ( 1 8 8 5 ) boulders of conglomera te with phos­
phorite concretions and rubbles of stink-stone derived from the 
Upper and Middle Cambrian, as well as of quartz , which honlclers 
he discovered at the northern end of Omberg :Mountain . 
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Some pwces of the conglomm·ate were formel at the rnouth 
of an ahanclonecl shaft in Borghamn limestone quarry , where­
fore the rock must be considered resting there . Amongst 
the  others one was founcl strongly resemhling the Obolus 
conglamerate of Dalarne . 

1 7 2 7 .  

l F > l .  

1 7  5 3 .  
1 8 2 1 .  
I S .) l ,  
l S ö 2 .  

1 8 ii 9 .  

1 8 6 7 .  

1 8 6 8 .  

Series A .  The Cambrian. 
J.�iterctturf : 

B nmrELL ,  H. vo� : Lithographirre Suecanae specimen 
seeundum. U psaliae . 
LIN�E, C .  VON : Carl Linnmi Skånska resa l 7 4 9 .  (Carl 
Linnaei Seanian journey of l 7 4 9  . ) 
Lr�;.; I� ,  C .  VON : :Museum 'l'essinianum . 
vVA H L E�BEIW ,  G. : Petrificata tellm·is Suecanae. 

1 8 5 4 .  A�G ELIN, N. P. : Palaeontologia scandinaviea . 
S.JOGHE� ,  A. : Anteckningar om Öland, ett b idrag till 
Sveriges geologi . (N otes on Öland , a contribution to 
the Geology of Sweden . )  Öfvers . Kgl . Vet. -Ak . Förh . 
för 1 8 5 1 .  
ANG ELI�, .N . P. : Geologisk Öfversigtskarta öfver 
Skåne. (Geological general map of Skåne) . Of the 
text helonging to it 3 2  pages were printed in 1 8 6 2 ,  
but the rest not until 1 8 7 7 ,  when the map with the 
whole of its text was published by B. LUNDGHEK. 
TO RELL, O . : Bidrag till sparagmitetagens geognosi 
och paleontologi . (Contrilmtions to the geognosy and 
palaeontology of the Sparagmite stage . )  Lunds U ni v .  
Arsskr. T .  I V ,  1 8  6 7 . 
\V A LLI� , .J . A. : Bidrag till kännedomen om V est­
götabergens byggnad .  I. (Contributions to the knowledge 
re la ting the structure of the V estrogothian mountains . )  
Thesis for the doctor's degree, Lund . 
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1 8  6 8 .  LINN AHSSOK, G. : Bidrag till V estergötlands geologi . 
(Contributions to the Geology of Västergötland . )  

1 8 6 9 .  LINNAnssox, G. : Om Vestergötlands Cambriska och 
Siluriska aflagringar . (On the Gambrian and Silurian 
deposits of Västergötland . )  

1 8 6 fJ .  NATHOH�T, A.  G. : Om lagerföljden inom cambriska 
formation en vid Andrarum . (On the succession of 
strata in the Gambrian formation at Andrarum.)  

1 8 6 9 .  LINNAHSSOK, G. : Om några försteningar från Vester­
götlands sandstenslager. (On some fossils from the 
sandstone strata of Västergötland . )  - Also translated 
into English . 

1 8 7 0 .  'I'onELL, 0 . : Petrificata suecana formationis cambricae .  
Lunds Univ .  Årsskr. T .  VI, 1 8 6 9 .  

1 8 7 1 .  ].JIKNARSSON, G-. : Geognostiska och paleontologiska iakt­
tagelser öfver Eophytonsandstenen i V estergötland . 
(Some geognostic and palaeontological observations on 
the Eophyton sandstone in Västergötland . )  K. Y. A .  

Hand!. Vol. 9 .  

1 8 7 1 .  LINNAHSSOK, G . :  Om några försteningar från Sveriges 
och N or ges >, Primordialzon 1 (A b out som e fossils from 
the , Primordial zone » of Sweden and Norway. )  Öf­
vers . Kgl . Vet . -Ak. Förh. 

1 8 7 2 .  LINNAHSSOK, G. : Anteckningar om den kambrisk­
siluriska lagerserien i Jemiland . (Notes on the Cam­
bro-Silurian series of strata in Jämtland . )  

1 8 7 2 .  SJöGJWN, A. : Om några försteningar i Ölands kam­
briska lager. (On some fossils in the Cambrian strata 
of Öland . )  

1 8 7 2 .  SJöGtum, A . :  Anteckningar från en  resa i Ånger­
manland och J emtlancl sommaren 1 8  7 1 . (N o tes from 
a j ourney in Ångermanland and Jämtland in the sum­
mer of 1 8 7 1 . ) 

1 8 7 3 .  LIKKAHSSOi\, G . :  Ueber eine Heise nach Böhmen und 
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den russisch e n  Ostseeprovinzen i m  Sommer 1 8  7 2 .  
Zeitschr . d .  D .  geol . Ges . 

187 3. LINNAHSSON, G. : Trilobiter från V estergötlands » Andra­
rumskalk. (Trilobites from the Vestrogothian » Andra­
rum limestorre » . )  

1 8 7  4 .  f_.INNAHSSON, G. : Försteningar från Lappland , insamlade 
af hrr. E .  SIDENBLADH och E .  E rmMANN. (Fossils from 
Lappland, collected by E. E.) 

1 8 7 -± . LUNDGREN, B . :  Sandstensblock med Paradoxides från 
Gröningen . (Sandstone boulders with Paradoxides fron1 

Gröningen . ) 
1 8 7  4. N ATHORST, A. G . :  Om några förmodade växtfossilier. 

(On some supposed plant-fossils . )  Öfvers . Kgl . Vet.­
Ak . Förh. 1 87 3 .  Thesis for the doctor ' s  degree. 

1 8 7  5 .  Lr:KKARSSON, G. : Två nya trilobiter från Skånes alun­
skiffer. (Two new Trilobites from the alum shale 
of Skåne . )  

1 8 7 5 .  LINNAHSSON, G . :  Öfversigt af Nerikes öfvergångsbildnin­
gar . (A Heview of the »Transition formation» of Närke . )  

1 8 7 5 .  LIN NARSSON, G . : Anteckningar från en resa i Skåncs 
silurtrakter år 1 8 7 4 .  (Notes from a j ourney in the 
Silurian districts of Skåne in 1 8 7 4 . ) 

1 8 7  5 . BnöGGEH, W .  C . : Fossiler fra (hna og Kletten . (Fos­
sils from Öxna and Kletten . )  

1 S 7 5 .  TönNQUIST, S .  L . :  Berättelse om en geologisk resa ge­
nom Skånes och Östergötlands paleozoiska trakter, som­
maren 1 8 7 5 .  (Account of a geological journey through 
the palaeozoic districts of Sk�me and Östergötland ,  in 
the summer of 1 8 7 5 . ) Öfvers . Kgl. Vet . -Ak. Förh. 

1 8 7 6 . LINNARSSON, G. :  On the Brachiopoda of the Paradox­
ides beds of Sweden. 

1 8 7 6 .  LINNARSSON, G. : Geologiska iakttagelser under en resa 
på Öland (Geological observations during a journey 
in Öland . )  
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l H 7 7 .  LIKNAHSSON, G . :  Om faunan i lagren med Paradoxides 
ölandicus . (On the fauna in the strata of Par .  
oelandicus . )  

1 8 7 7 .  N ATHOHST, A. G. : Om de kambriska och siluriska lagren 
vid Kiviks Esperöd i Skåne ,  j emte anmärkningar om 

primordialfaunans lager vid Andrarum . (On the Carn­
brian and Silurian strata at Kiviks Esperöd in Skåne , 
together with some Hemarks on the strata of the pri­
mordial fauna at Andrarum. )  

l 8 7 8 .  BnöGGEH, W. C. : Om Paradoxidesskifrene ved Krek ­
ling. (On the Paradoxides shales at Krekling. )  Nyt . 

Mag. for Naturv. Vol. 2 4  ( 1 8 7 7 ) .  
l 8 79 .  LINNAHSSo� , G. : Om faunan i kalken med Conoco· 

ryphe  exsulans ( »Coronatuskalken » ) .  [On the fauna 
in the limestone with Conocoryphe exsulans (the » Coro· 
natus lirnestone � ) . ]  

1 8 8 0 .  liiNNAHSSON. G . :  Om försteningarna i d e  svenska 
lagren med Peltura och Sphaerophthalmus . (On the 
fossils in the Swedish strata of Peltura and Sphaer­
ophthalmus . )  

1 8 8 0 .  TuLLBEHG,  S .  A . :  Om lagerföljden i de kambriska 
och siluriska aflagringarna vid Röstånga. (On tlte 
succession of strata in the Cambrian and Silurian 
deposits at Röstånga. )  

1 8 8 0 .  TuLLBE IW ,  S .  A . :  Om Agnostusarterna i d e  kambriska 
aflagringarna vid Andrarum. (On the Agrrostus spe­
cies in the Cambrian deposits at Andrarum.) 

1 8 8 1 .  NATHOHST, A .  G. : Om aftryck af Medusor i Sveriges 
kambriska lager. (On impressions of Medusae in the 

Cambrian deposits of Sweden . )  
1 8 8 1 .  NATHOI{ST, A. G. : Om spår af några evertebrerade 

djur m. m. och deras paleontologiska betydelse . (On 
tracks of some evertelwates etc . and tlteir palaeonto-
1 ogical significance . )  
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1 8 8 1 . N ATHO BST, A. G . : Om det inbördes förhållandet af 
lagren med Paradoxides ölandicus och P.  'l'essini på 
Öland . (On the mutual relation of the strata of 
Paradoxides oelandicus and those of Par. 'l'essini m 

Öland . )  
1 8 8 1 .  DAMES,  vV. : Geologische Reisenotizen ans Scll \\'eden . 

Zeitsch r. d .  D .  geol .  Ges . 
1 8 8 1 .  SvEKOKIUS, F. : Om den s. k .  Sevegruppcn i noret 

ligaste J ämtland och Ångermanland samt dess förhM­
lande till fossilförande lager .  (On the so called Seve 
group in the northernmost part of Jämtland and Ånger­
manland , and its relation to fossiliferous strata . )  

1 8 8 2 .  N ATHOHS'L' , A .  G . :  Om det inbördes åldersförhållan­
det mellan zonerna med Olenellus Kjerulfi och Para­
doxides ölandicus. (On the mutual age of the zones 
of O. Kjerulfi and Par . ölandicus . )  

1 8 8 2 . B L{ÖG G E H ,  vV . C . : Die silurischen Etagen 2 und 3 
im Kri stianiagebiet und auf Eker. 

1 8 8 2 .  BnöGGEH ,  \V .  C. : Paradoxides Ölandicus-nivået ved 
Hingsaker i Norge. (The horizon of P. ölandicus at 
Hingsaker in N orwa�·· . )  

1 8 8 2 .  HoD·r, G. : Om de  viktigaste resultaten från en som­
maren 1 8 8 2  utförd geologisk-palaeontologisk resa ptt 
Öland .  (On the most important resnlts o f  a geolo­
gic-palaeontological journey in Öland , made in the 
summer of 1 8 8 2 . ) 

1 8 � 2 .  LI:\ N A HSsox ,  H . : D e  undre Paradoxideslagren vid An­
drarum. (The lower Paradoxides strata at Andrarum.) 

1 8 8 2 .  Tur,LBE LW, S .  A . :  Förelöpande redogörelse för geolo­
giska resor på Öland . ( Preliminary account of geolo­
gical journeys in Öland . )  

1 8 � 2 .  T uLLBEH G ,  S .  A . :  Skånes graptoliter . l .  (The Urap­
tolites of Skåne . I . )  

1 ."', 8 3 .  'l' uLLilE H ( : , S .  A . : 1 'ebcr d i e  tlchichtenfolge cles Silurs 
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in Schonen, nebst einem Vergleiche mit anderen gleich­
alterigen Bildungen . Zeitschr. d. D. geol . Ges. 

1 8 84 .  NATHORST, A .  G. : Upplysningar till geologisk öfver­

sigtskarta öfver Sverige utgifven af Sver . Geol . l-:-n­
ders . Södra bladet. (:bJxplanation to a geological general 
map published by the Geol . Surv. of Sweden. South­
ern sheet . )  

1 8 8 5 .  RvENONIUS, F. : Några profiler inom mellersta Skandi­
naviens skifferområde .  (Some sections in the siate­
district of the middle Scandinavia . )  Geol . ]1-,ör. Förh . 

1 8 8 5 .  N ATHOHST, A.  G. : Om kambriska pyramidalstenar . 
(On Gambrian Pyramidal stones . ) Öfvers . Kgl . Vet. ­
Ak .  Förh . 

1 8 8 6 .  NATHORST, A .  U. : Om de sandslipade stenarnas före­
komst i de kambriska lagren vid Lugnås. (On the 
occurrence of the sand-ground stones in the Gambrian 
strata at Lugnås. )  Öfvers . Kgl . Vet . -Ak. Förh . 

1 8 8 6 .  NATIIO I{ST, A.  G . : Nouvelles observations sur des 
traces d 'animaux et autres phenomfmes d ' origine pure­
ment mecanique decrits comme » algues fossiles » .  

1 8 8 6 .  BnöGG E H ,  W.  C . : Om alderen af Olenelluszonen i 
Nordamerika . (On the age of the Olenellus zon e in 
North America . ) Geol . För .  Förh . 

1 8 8 7 .  HoLM, G. : Om Olenellus Kjerulfi LL\ ll S .  (On Ole­
nellus Kjerulfi Lr�ns . )  

1 8 8 8 .  LINDSTHiJM , G . : List of the fossil faunas of thveden . 
T. Uambrian and l .. ower Silurian . 

1 8 8 8 .  ScHMIDT, :b' . :  Ueber eine neuentdeckte untercambrische 
Fauna in }Jstland .  Mem. de l 'Ac .  Imp .  des Sci . 
de St. -Petersbourg. Ser . 7 ,  T.  3 6 .  

1 8 8 9 .  Ho LST , N .  O. : Om en mäktig qvartsit , yngre i in 
olenus-skiffer. (On a th ick quartzite yo1mger than the 
Olenus shale . )  Geol .  För . Förh . 'Bd l l .  

1 8 9 0 .  HoLM, G . : Försteningar från Lappland insamlade af 
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E.  MöRTSE LL.  (Fossils from Lappland, collected by 
E. M.)  

1 8 9 2 .  ScmöTz,  O.  E . :  Sparagmit-Kvarts-Fjeldet langs Uram­
sen i Hamar Stift og i Herjedalen . (The Sparagmite­
Quartz-rock along the frontier in the diocese of Hamar 
and in Härjedalen . )  Nyt. Mag. for Naturvid . Christi­
ania. Bd. 3 2 .  

18 9 2 .  MoBERG, J .  U. : Om en nyupptäckt fauna i block af 
kambrisk sandsten insamlade af dr N .  O .  HoLST . (On 
a newly discovered fauna in boulders of Gambrian 
sandstone ,  collected by etc . )  

1 8 9 2 .  MoBE RG , J .  C . : Om Olenellusledet i sydliga Skandi­
navien . (On the Olenellus beds in southern Scandinavia . )  
Beretning om Forhandl . ved det 1 4 : d e  Skandinaviska 
Naturforskermödet i Kjöbenhavn . 

1 8 9 2 .  MOB ERG, J .  C . : 11ill frågan om pygidiets byggnad 
hos Ctenopyge pecten SALTEli sp . (On the structure 
of the tail of Ctenopyge pecten SALTE I{ sp . )  

1 89 2 .  ScHMALENSEE,  G. C. VON : Om lagerföljden inom Da­
larnes silurområden . (On the succession of strata in 
the Silurian areas of Dalarne . )  

1 8 9 3 .  HoLM, G. : Sveriges kambrisk-siluriska Hyolithidre och 
Conulariidre. (The Ca m bro-Silurian H yolitbidae and 
Conulariidae of Sweden . )  Sver. Geol . Unders . Ser .  C,  
No . 1 1 2 .  

1 8 9 3 .  ANDERssoN, .J . U . : Note on the occurrence of the 
Paradoxides ölandicus zone of N erike .  Bull .  Geol . 
Inst . Upsala. Vol . I ( 1 8 9 2-93 ) .  

1 8 9 � .  WIMAN, C. : Ueber das Silurgebiet des Bottnischen 
Meeres. I. Bull . Geol. lnst. Upsala. Vol. I ( 18 9 2 �93 ) .  

1 8 9 3 .  HoLS'l', N.  O . : Bidrag till kännedomen om lagerfölj ­
den inom den kambriska sandstenen . (Contributions 
to the knowledge of the succession of strata in the 
Gambrian sandstone.)  

1 1  
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1 8 9 4 .  WIMAN , C. : Ueber die Silurformation in Jemtland . 
Bull . Geol . Inst . Upsala . Vol . I ( 1 8 9 2 -9 3) .  

18 9 4 .  W ALLERIUS, I .  D . : Geologiska studier i Vestergötland. 
(Geological studies in Västergötland.) 

1 8 9 5 .  W ALLE HI U S ,  I .  D . : Undersökningar öfver zonen med 
Agrrostus laevigatus i V estergötland jämte en inledande 
öfversikt af V estergötlands samtliga Paradoxideslager . 
(Researches into the zone of Agrrostus laevigatus 
and introductory notes on all the Paradoxides beds 
of Västergötland .) Thesis for the doctor 's  degree , Lund . 

1 8 9 6 .  HEDSTRÖM , H . : Geologiska notiser från Dalarne . 3 
och 4 .  (Geological notes from Dalarne. 3 and 4 . )  

1 8 9 6 .  MommG, J .  C. : Geologisk vägvisare inom Fogelsångs­
trakten etc . (Geological guide to the Fågelsång district 
etc . )  

1 8 9 6 .  ANDEHSSON, J.  G. : Ueber cambrische und silurische 
phosphoritfiihrende Gesteine aus Schweden . Bull . 
Geol . Inst . Upsala, Vol. II, Part 2 ( 1 89 5 ) .  

1 8 97 . WIM AN,  C. : Kambrisch-silurische Faciesbildungen in 
Jemtland. Bull. Geol. Inst . Upsala. Vol. III ( 1 8 9 6--9 7) .  

1 8 9 8 .  MoBERG, J.  C .  and MöLLER, HJ. : Om Acerocare­
zonen. (On the Acerocare zone . )  - With a supple­
ment by MOBERG. 

1 8 9 9 .  MoBERG, J. C. : Sveriges älsta kända trilobiter . (The 
oldest known trilobites of Sweden. )  

1 9 0 1 . HoLM, G. and MuNTHE, H. : Kinnekulle , dess geologi 
och den tekniska användningen af dess bergarter . 
(Kinnekulle, its geology and the technical use of its 
rocks . )  Sver . Geol. Unders . Ser. C, No. 172 .  

1 90 2 .  , BLOMBERG, A .  and HoLM, G . :  Geologisk beskrifning 
öfver N e rike och Karlskoga bergslag samt Fellingsbro 
härad. (Geol. description of Närke ,  Karlskoga mirring 
district and Fellingsbro district . )  Sver. Ge o l. Unders . 
Ser. Ca, N o .  2 .  



1 9 0 2 .  GRöNWALL, 
doxideslag . 
dina via . )  

SJ!;R!ES A .  THE CAMBRIAK. 1 6 3  
K. A. : Studier öfver Skandinaviens Para­
(Studies on the Paradoxides beds of Sean-

1 9 0 2 .  MOBE IW,  J. C . :  Bidrag till kännedomen om trilobi­
ternas byggnad. (A contribution to the knowledge of 
the structure of the Trilobites . )  

1 9 0 3 .  MonE RG , J .  C . : Schmalenseeia amphionura, e n  ny trilobit­
typ .  (S . amphionura, a new type of Trilobites . )  

1 9 0 3 .  Ho LMQUIST , P. J . : En geologisk profil öfver den 
skandinaviska fjällkedjan vid Torneträsk. (A geologi ­
ca! section of the Scandinavian mountain range at 
'l'orneträsk . )  

1 9 0 3 .  1VIMAN, C . : Paläontologische N otizen. 3 - 6 . Bull . 
Geol. Inst . Upsala . Vol. VI, Part l ( 1 9 0 2 ) .  

1 9 0 3 .  \VIMAN,  C: : studien iiber das nordbaltische Silur­
gebiet. I. Bull . Geol. Inst. Upsala . Vol. VI, Part 2 
( 1 90 2) .  

1 9 0 4 .  PEHSSON, E. : Till kännedomen om Oleniderna i zonen 
med Eurycare och Leptoplastus vid Andrarum. I .  (On 
the knowledge of the Olenids in the zone of Eurycare 
and Leptoplastus at Andrarum. I . )  

1 9 0 6 .  WIMAN,  C. : Palaeontologische Notizen 7 --- 1 2 . Bull . 
Geol. Inst . Upsala. Vol. VII ( 1 9 04 -5 ) .  

1 9 0 6 .  Mu�niE, D e  geologiska hufvuddragen af Västgötaber­
gen och der�s omgifning. (The geological chief charac­
teristics of the V estrogothian Mountains and their En-
virons , )  

1 9 0 7 .  NA'l'HOHST, A. G. : Carl von Linne såsom geolog (C. 
v .  I.1 . as a geologist . )  

1 9 0 7 .  MonERG , J.  C . : Om ett gåtfullt fossil från Sveriges 
olenidskiffer. (On a mysterious fossil from the Olenid 
sha.le of Sweden. )  

1 9 0 7 . W IM AN, C. : studien ii ber das nordbaltische Silurgebiet . 
II . Bull . Geol. Inst . Upsala .  Vol . VIII ( 1 9 0 6 --· 7 .  
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1 9 0 8 . MoBERG , J.  O . : Bidrag till kännedomen om de kam­
briska lagren vid Torneträsk . (A contribution to the 
knowledge of the Gambrian deposits at Torneträsk . )  

1 9 0 9 . G A VELIN, A . : Om underkambriska sandstensgångar vid 
västra stranden af Vänern . (On dikes of Lower Gam­
brian sandstone at the western shore of Lake Vänern . )  

1 9 09 . WESTE HGÅRD, A .  H. studier öfver Dictyograptusskiffern 
och dess gränslager etc . (Studies on the Dictyograptns 
shale and adjoining layers etc . )  

1 9 1 0 .  MoBElW , Guide to the principal 8ilurian districts of 
8cania (with N otes on some localities of Mesozoic 
beds) . 

In this list are al so to be included the Explanations to 
the following map-sheets of the Sveriges Geologiska Under­
sökning. 
For Skåue : Båsta<l (HuM�LEL ,  1 8 7 7 ) , Engelholm (A . LIND­

STRÖM, 1 8 80 ) ,  Övedskloster (TULLBEHG , 1 8 S 2 ), Trol­

leholm (N ATHOHST, 1 88 5 ) , Lund (DE GEEB, 1 88 7 ) ,  

Vidtsköfle (DE GEEH ,  1 8 8 9) ,  Simrishamn (HoLsT ,  1 89 2 ) , 

Sandhammaren (MoBEIW, 1 8 9 5 ) .  

1!-,or Småland and Öland : Ottenby (MUNTHE , 1 9 0 2) ,  Kalmar 
(MUNTHE, 1 9 0 2 ) ,  Oskarshamn (SvEDMAHK , 1 9 04), Mön­
sterås and Högby (MuNTHE & HEDSTRÖM , 1 9 04)  and 
sheet 5 of Ser . A l ,  a (HEDSTRÖM & WIMAN, 1 9 0 6 ) .  

For Östergötland : Vreta Kloster (LINNARSSON & TuLLBERG , 

1 8 8 2 ) ,  Motala (JöNssoN,  1 8 8 7 ) ,  Vadstena (BLOMBEHG, 

1 9 0 5 ) . 

For Västergötland : Venersborg (8er. Aa, by SmENBLADH, 1 8 7 0  
and Ser. Ab, by A. I .. rNDSTUÖM, 1 8 8 7) ,  Skara (MUNTHE , 

l 903) , Sköfde (MUNTHE, 1 9 0 5  ) ,  Tidaholm (MUNTHE, 

1 9 06 ) ,  Falköping (MuNTHE, 1 9 0 6 ) .  

For Närke : Latorp ( I  .. rNNARSSOK, 1 8 7 5) .  

As our table , page 2 2 ,  shows, three different divisions are 
distinguished in the Gambrian series : the Upper Gambrian 
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or Olenus beds, the Middle Gambrian or Paradoxides beds 
and the Lower Gambrian or Olenellus beds. 

Already ANGELIN divided ( 1 8 5 4) the strata coming under 
this heading into three divisions, viz . Regio Gonocorypharum, 
Regio Olenorum and Regio Fucoidarum, of which the first 
two represent the alum shale (with limestorres embedded 
therein) , the last, again, the lowest sandstone . With Regio 
Gonocorypharum ANGELI),I' really designated only the strata 
characterized by Paradoxides Forchhammeri. Their most 
remarkable part consists of a limestone , from the only then 
known Swedish occurrence , Andrarum, called the » Andrarum 
limestorre » ,  which name was afterwards often used as a desig­
nation for the region in general . In 1 8 6 8  l.JIKNAHSSON di­
stinguished in the Y estrogothian alum shale five divisions in 
a descending order, viz . 
.5 .  Zon e of Pelt�tra 1 scarabaeoides and Sphaerophthalmus 1 

alatus . 

4 .  Zone of Eurycare 1 latum, Orthis lenticularis, Parabo­

lina 1 spinnlos a, Olemts gibbos�ts and Agnostns pisiformis . 

3 .  Zone of A,qnostus laevigatus . 

2 .  Zone of Paradoxides, granulated (therefore P. Forchham­
meri) . 

l .  Zone of Paradoxides Tessini .  
The lower part, the zones 1 to 3 ,  was looked upon as 

representing ANGELIN ' s Regio Gonocorypharum, whose place 
u n d e r  the Olenus beds was ther�by given . LINNAHSSON , in 
1 8 6 9  in his great work on the Cambrian and Silurian depo­
sits of Västergötland , adheres to the same classification. The 
upper part , zones !J and 5 ,  h e t here calls » Olenid s hale » ,  the 
lower » Gonocoryphe shale » ,  denaminations which he exchanges 
again (in his » Reise nach Böhmen und den russischen Ost­
seeprovinzen im Sommer 1 8  7 2 » )  for " O  len us shale » an el 
» Paradoxides shale » .  From the above mentioned table of 

1 LINN ARSSON w rote Olenus .  
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1 8 6 8  it i s  already apparent that LINNARsSON included the 
zone of Paradoxides Tessini in the lowest division, a fact 
which is worth remarking upon, as it appears from ANGE­
LIN's statements that ANGELIN placed P. Tessini within his 
Regio Olenorum. 

Herewith the b o unda ry  between the Upper and Middle 
Gambrian bad certainly been determined, bu t the e x  t en  t of 
these two divisions was by no means the same as that in 
our present table . The Dictyograptus shale was namely 
united with the Olenus beds, and this classification was conti­
nued long after LINNARssoN (in 1 8 7  5 in his » Anteckningar från 
en resa i Skånes silurtrakter » )  bad distinguished the highest 
part of the Olenus shale as a zone of its own, the » Dictyo­
nema shale » .  It was not until 1 9 0 0  that MoBERG proved 
that the Dictyograptus shale belongs to the lower part of the 
Oeratopyge region and must therefore be separated from the 
Oambrian . 

Even for the Paradoxides beds the condition was some­
what similar . Apart from the fact that before 1 8 7 2  we had 
not even an idea of the existence of the zone of Paradoxides 
oelandicus , the lower limit of the Paradoxides beds was by 
no means entirely cleterminecl at the time when LINNAHSSON 's  
last narned table came into existence . ANGELIN hacl certainly 
alreacly in 1 8 6 2  grouped together with the lowest sanelstorre a 
greywacke shale overlying it at Andrarum, hut this greywacke 
shale was soon after ( 1 8 7 O) classed with the Paradoxides beds, 
viz . by ToHELL, who from there mentions a Paradoxides 

Wahlen.bergi, by which name the fossil clesCI·ibed in 1 87 1  

by LINNARssoN as P. J(jerttlfi must be meant, and which 
I.iiNNAHSS0N at the same time statecl to be oleler than 
any other trilobite until then clescribecl from Scandinavia . In 
1 8 7 5  BnöGGER points out that Paradoxides I(jeru1fi was very 
closely relatecl to Paradoxides (Olenellus) Thompsoni HALL, and in 

1 8 7 7  LINNARssoN says that, if genus Olenellus is to be retainecl 
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as a separate genus, P.  I(jerulji must be  included in  it . 
:Finally BHöGGER, in 1 8 7 8 ,  went a step further and wrote 
Olenell�ts (Paradoxides) I(jerulji. Even LINNA RSSON in his last 
work ( 1 8 8 2 ) has the term Olenellus I(jerulji, hut never­
theless, both he and TuLLBERG included the strata charac­
terized by the fossil in question in the Paradoxides shales .  
In America, where the Olenellus fauna i s  splendidly develo­
ped, these strata were, under the name of Georgian assu­
med to be Middle Cambrian, whilst the Paradoxides beds, 
which are called Acadian, were supposed to be Lower Gam­
brian . In 1 8 8 6  BRöGGER showed, however, that in conformity 
with the conditions in Seandinavia the Georgian must be ol­
der than the Acadian, something which , said en passant, Ame­
rican geologists were afterwards also able to prove directly . 
In his work referred to BuöGGEl� introduces the name » Ole­
nellus zone » for KJERULF 's Etage l b, i. e. for the strata cha­
racterized by Olenellus J(jerulji. KJERULF ' s  Etage l a,  the 
sparagmite, corresponding to our lowest sandstones, was , how­
ever, not included in this zone .  It was not until 1 8 8 8 ,  

when ScHMIDT had -proved the occurrence of Olenellus together 
with Mickwitzia monilifera LINRS. prev.iously known from the 
so called Eophyton sandstorre of Västergötland,  that it became 
manifest that our lowest sandstorre must also be included in 
the Olenellus beds. 

After we have now thus shown the way in which the three 
divisions, into which the Gambrian is divided up , gradually had 
their limits determined, we shall account a little more mi­
nutely for every separate bed. 

A 3. The Olenus beds. 

The strata coming under this heading are everywhere 
developed as alum shale , with stink-stone embedded. This 
stink stone occurs at several different horizons , either as scat­
tered ellipsoids or in real connected layers . A t Billing·en an 
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im pure coal, so called » kolm » , which has lately been worked 
for the production of radium, has also been found . At Kinne­
kulle HoLM has observed a conglamerate corresponding to the 
zones of Orthiii lenticularis, Parabalina spinulosa and Eury­

care latum, which zones, he states, seem to be absent there. 
At the same place HoLM also found in some stink-stones 
belonging to the Peltura zone some minor, vein-like lots of 
flint. Such a flint has really already been reported from here 
by LINNE, and according to MuwrHR it very likely also occurs 
at Billingen . 

Of special interest are the geological conditions at Måns­
berget Mountain, 2 0  km. NW. of the church of the parish Doro­
tea, in Västerbotten , mentioned by HoLST in 1 8 8 9  ( >> Om en 
mäktig qvartsit yngre än olenusskiffer » ) .  Re gives from here 
the following section : 

Quartzite 
Black shale . 
Quartzite, resembling greywacke . . . . . . . . . . . . . 
Dark shale . . . . . . . . . . . . . . .  . 
Quartzite, green i sh , slaty . . . . . . . . . . . . . . . . . . . . . . . . . . 
Dark shale . . . .  . . . . . . .  . .  . . . . . . . . .  . 
Quartzite , solid bank . . .  . . . . . . . . . . . . . . . .  . . 
Black s hale . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
]�imestone bed, resembling stink-stone . 

Here in  Olenus (gibbosus ?) . .  

Greywacke shale . .  . . . . . . . . . . . . . .  . . . 

Limestone bed with O. gibbosus 

Greywacke shale 
Limeston e bed . .  
Greywacke shale. 

0 , 6 nl .  

o, 7 
0 , 2  )) 

0 , 3  )) 

0, 4 )) 

0 , 6  

4 , 0  

0 , 5  

2 , 5  

0 , 6 

0 , 2  

1 , 4 )) 

The conditions of stratification thus prove that the Quart­
zite here rests upon, and by alternate stratification merges into , 
Olenus shale . 
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Fossi ls ma y, in general, be found in  both shale and stink-stone , 

some times in such quautities as to entirely crowd the rock . But 
safest, and at the same time best preserved , they are found in 
the stink-stone, in layers where the stink-stone is not too highly 
crystallized. At some places a younger · fauna is found in 
every higher limestorre band or in every higher stink-stone 
horizon, at others, again , it may happen that the same fauna 
runs through several such , or vice versa that, for example , we 
find one fauna in the upper part and another in the lower 
part of one and the same limestorre band. 

In the preceding pages it has already been mentioned 
how LINNAHSSON in his table of 1 8 68 divided the strata com­
ing under this heading into two separate divisions . An up­
per one with Pelt'ttra and Sphaeraphthalrnus, and a lower one , 
zone 4 of his table , from which latter he quotes some spe­
cies , which, apart from the fact that Orthis lenticularis should 
really be collocated with Parabalina spimtlasa into o n e  zone, 
are in the present table all independent leading fossils for 
successive zones, which follow each other just in the order in 
which the species have been . enumerated by LINNABSSON. Al­
though the species are quoted together, it is yet pointed out 
by him that they belong to different zones, even if they, such 
as is the case with Eurycare laturn and Parabalina spinulasa, 

have been met with in the same limestorre band. In 1 8 6 9  

NATHOHST gave an entirely similar table for Andrarum, but 
this was to some extent garbled in the process of printing. 
After correction, made ( 1 8 7 7 ) by NATI-IORST himself, his table 
has the following form : 

Zone of Aceracare (?) . 
» Peltura and Sphaeraphthalmus . 
» Eurycare and Leptaplastus . 
» Orthis and Parabalina . 
» Olenus and Agnastus . 

N ATI-IORS'J' thus introduces a new zone into the table , a 
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wne characterized by Acerocare. In 1 8 7 5  LINNARsSON gives 
the succession of strata for the alum shale of Närke : zon e 
of Feltura and Sphaerophthalmus; z .  of Leptoplastus sterudus ; 

z .  of Parabalina sp·inulosa and Orthis ; z . of Beyrichia An,qe­

lini ; z .  of Olenus gibbas�ts and O. truncat�ts, as weil as Agnast­

us pisifarmis .  Of these , the zone of Leptaplastus and the 
wne of Beyrichia are in Närke only locally developed . And 
m the following year ( 1 8 7 6) he stated the series of fossils 
m the strata of the Olenid shale at S. Möckleby in Öland 
as follows : 

Z. of Peltura scarabaeaides and Sphaeraphthalmus alatus . 

Eurycare latum and Leptaplastus . 

Orthis lenticularis. 

» Olenus gibbasus . 

� Beyrichia An,qelini . 

» Agnastus pisijarmis. 

In 1 8 8 0 LINNARSSON mentions en passant that beds 
hearing Acerocare and Cyclognathus cover the Peltura beds in 
Skåne ,  which latter beds are considered to be everywhere else 
superiroposed by the Ordovician , i. e. by the Dictyograptus shale. 

N ATHORST, just as LINNAI�SSON,  gives at first Agnastus pisifar­

mis and Olenus gibbasus as belonging to the same zone . 
TuLLBERG showed in 1 8 8 0  (in his Memoir » Om Agrrostus­
arterna i de kambriska afl.agringarne vid Andrarum » )  that, be­
sides the typical Agnastus pisifarmis, which appears already 
b e l o w  the strata with Olenus gibbosus, there is a variety or 
mutation, described by TuLLBEBG as var. sacialis , but which, 
after what LAKE in 1 9 06  (in » Å  Monograph of British Gambrian 
Trilobites » .  Palreontogr. Soc. London) showed , had already in 
1 8 67  been described by BELT as var. abes�ts , which form 
belongs to a somewhat higher level than the main species . 
It is var . abesus that is found together with Olenus . 1 

In the table of the Seanian Olenid shale set up by 
1 See also the foot·note to page 1 74.  
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TULLBEIW in 1 8 8 2  he gave as the youngest zone the one 
hearing AceracaTe ecorne, below which comes the JJictyagmptus 
shale, which in its turn is stated to overlie the zone of 
Aceracare micrapygum, under which the Peltura zone is said 
to come . In 1 8  8 3  he changes his table in such a manner 
that the zone of Aceracare ecame is moved down below the 
Dictyograptus shale. Apart from this last mentioned zone , 
which we now include in the Ordovician, 'fur...LBEtw's  table 
obtained thus the following appearance : 

Zone of Aceracare ecarne . 
» G;t;clagnathus micrapygus . 
» Peltura scarabaeaides (herein also Sphaeraph-

thalmus alatus and Utenapyge spp .). 
Eurycare cam�tricarne (herein also Leptaplastus) . 

» Parabalina spinulasa.  
>> Ueratopyge sp . (herein also Beyrichia Angelini) . 
>> Olenus (herein also Agnastus pisifarmis var. abe-

sus BELT and Ueratapyge sp . ) .  
>> Leperditia sp . 
>> A,qnostus pisifarmis f .  typica. 

Alum shale devoid of fossils . 
'l'his table of TuLLBERG 's is, as is seen , very detailed ; 

yet partly it is not quite correct, as we shall soon prove ; 
and at all events, it is hardly more than of local interest, as 
it gives only the succession of strata at Andrarum . 

In 1 8 9 8  MoBERG and MöLLER showed that the genus 
Uyclagnathus LINRS. is not to be distinguished from the genus 
Aceracare ANG. The various species of this seem generally 
to have quite a local horizontal distribution. A species of 
Parabalina belonging to the Acerocare zone , viz . P. heres 

BMGG. , has, on the other hand, a great horizontal distribution, 
wherefore the question might be raised, whether we not 
ought to talk of a Heres zone rather than of an Acerocare zone 
(compare with this WESTERG.ÅRn 's observations in l 9 09) .  
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MoBEHG and MöLLER believed themselves able to distinguish 
the follm·ving sub-zones (reckoned from the top downwards) : 

4 . Sub-zone of Acerocare micropygum. 1 
3 .  » Parahalina heres 1 together with A granu-

lafttrn and A .  paradox�tm. 
2 .  >> Parabalina rnegalops . 

l .  » Parabalina acanthura and A.  ecorne. 

For a comparison between the upper Olenid shale of 
Sweden and Nonvay it is to be noted, partly that the spe­
cies mentioned by BnöGGER under the name of Protopeltttra 

acanthura and occurring in N orway at the bottom of the Peltura 
zone , is not, as was believed, identical with our Parabalina 

acanthura (hut a new species, which in 1 909  received the 
name of Peltura pmecursor �rESTEHGÅnn) , paTtly that the 
species quotecl by B HöGGER from the N orwegian Ceratopyge 
limestone under the name of Cyclognathus micropy,qus is not 
the same as LINKAHSSON's,  hut quite a new species which by 
MoBERG and Mö LLE I{ has been called Acerocare non;egicum. 

In 1 9 04 PEHSSOK commenced an scrutiny of the fauna 
in the beds of Eurycare and Leptoplastus at Andrarum. Ettry­

care canntricorne is shown to be synonymous with E. latnm 

BoECK. The table giving the succession of strata in the 
Olenid shales at Andrarum is according to PE!tSSO N .  

9 .  Zone o f  Acerocare and Paråbolina heres . 

8 .  Peltura scambaeoides, . Sphaerophthalmus 

7 .  

.5 and 6 .  

4 (bis) . 
3 (bis) . 

4. 

alatus and Ctenopyge sp . 
Ctenopyge spp . 
E�trycare angustatttm and Leptoplastus 

stenotus . 

Eurycare l atum and Leptoplastus ovatus . 

Parabalina spin�tlosa. 

Eurycare latu.m and Leptoplasitts ovatus . 

1 According to WEsTERGÅRD (1909) P. he1·es occurs at Je1-retsad together 

with A. micropy,qum. 
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3 .  Zon e of Parabalina spimtlasa. 

2 .  Olemts s . s .  
l .  » Agnastus pisi/arm is . 

1 7 3 

Apart from the fact that PEHSSON has introduced a se­
parate zone for Ctenapyge spp . ,  his table is remarkable by 
reason of the repetition of the zones 3 and 4 .  N o fault is to 
be thought of as the cause of this . (Curiously . enough 
NATHO BST, in 1 8 7 7 ,  also queries such a repetition . He says 
that, according to his older notes, Parabalina spimtlasa should 
occur not only above , hut also below the zone of Olemts s . s .  
But he  adds that this must, however, be due to an error. )  
As we know now, the genus Parabalina continnes right up 
into the Acerocare zone, and it seerus therefore not absolu­
tely impossible that P. spimulasa ,  perchance partly represen­
ted by some varieties closely allied to the chief form, has a 
greater vertical distribution than had hitherto been supposed . 
It should be sufficient for explaining the seeming anornalies in 
the succession of strata at Andrarum. 

A similar example is also already presented with reference 
to the vertical distribution of Beyrichia Angelini BAHH.  1 As 
will be seen from the tables relating to the succession of strata 
given in the preceding pages, there has at several places been 
distinguished a zone of Beyrichia Angelini . In Öland this 
zone should lie b e l o w the zone of Olenus s. s . ,  whilst in 
Skåne and Närke , for example , it is stated to o v e r l i e  the 

1 From the history of this s pecies the following may be worth while quo­
ting.  Reproduced in 1 854 by ANGELIN on Tab . .A ,  intended as a supplement 
to PaJ .  Scand . , but never p ublished, the species received its name in  1872 from 
BARRANDE in Suppl. au Vol. I of  his >> Syst. Silurien " .  In his >> Öfversigt af Neri­
kes öfvergångsbildningar » ( 1875) LrNNARSSOK finally described th2 same and 
reproduced i t  on a table attached to the work, which table is, however, missing 
in that part of the edition belonging to the publications of · Sveriges Geolo­
giska Undersö kning, because the copies intended for them were destroyed by 
fire. In 1893 HoLM p oints out (l . c .  note to page 1 10) that the !alter, as wei l  as 
some other related Crustaceans wit h a chitineous shel l ,  might be Phyllocaridn 
rather than, as had until then been gen erally supposed, Ost1'acoda. 
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same zone . When NATHOHST, in 1 8 84 ,  reproduced the table 
for the Olenid shales of Öland ,  be drew attention to this cir­
cumstance, which be believed to be due to a clerical en·or. 
The condition finds, however, after what has subsequently 
been discovered, its explanation in the fact that the species 
has a greater vertical occurrence than had previously been 
believed . It is therefore unsuitable as a leading fossil . 

In 1 9 0 9  WESTEHGÅRD proved at Grönhögen, in Öland, 
between the Dictyograptus shale and the Feltura beds two 
zones belonging to the Acerocare beds, viz . an upper one 
of Parabal-ina heres and a lower one of Peltura earniger 

W GD , a species only known from this spot. Here by the 
Acerocare zone was therefore proved the first time outside 
Skåne .  At the same t.ime he mentions more minutely some 
Trilobites zoologically belonging to the Ordovician fauna, hut 
appearing already in the Acerocare beds at J errestad and S. 
Sand by ; amongst these Eulama primardiale and Niabe prim­

aeva are described as new species. 
Other forerunners to the Ordovician fauna are found in 

yet older strata. In 1 903  MoBERG desCI·ibed namely such a one , 
Schmalensee,ia amphianura from the zone of A,qnostus pisiformis 

in Öland .  Later on an analogous form , Burlingia Hectari , 

was described by ';y ALCOTT (Cambrian Tri lobites . Smithsonian 
Miseellaneons Collections . Vol. 5 3 .  1 908 )  from the Middel 
Cambrian of Canada. 

Olenid shale is found more or less completely developed 
in the majority of the Swedish Silurian areas . In Skåne it 
has been met with in a lot of localities, most of which are 
situated in the south-eastern part of the province . Be­
fore others we have here to mention Andrarum, where the 
series of strata is quite complete, and several zones not ob­
served elsewhere are to be m et with . Furthermore , we ha ve 
S .  Sand by, Åkarpsmölla and J errestad , three localities where 
the Acerocare zone is encountered, as well as Röstånga, 



'fHE UPPER CAMBRIAN .  1 75 
Kvasa (at Kiviks Esperöd), Tosterup, Löderup and several 
others . 

In Öland the Olenid shales begin a few km. N .  of the 
Southern tongue, continne thence ,  following the western shore 
northwards ae1·oss the map-sheets Ottenby and Kalmar, at 
which latter they cease close to W. Sörby a couple of km. from 
the northern limit of the map-sheet. (At Öland 's Alum factory 
the strata are well exposed . )  Farther to the North deposits 
coming under this heading are almost only found as boulders 
in the previously mentioned conglomerates between the strata 
of the Ceratopyge region and the Tessini zone . From Äle­
klinta and Grönviken a stink-stone with Agnastus pisiformis 

occurring between the two conglomerates is mentioned, though . 1 
In Östergötland Olenid shale is met with at Knifvinge, Påls­
torp, Sjögestad , Storberg, Odenfors and Västanå, in the map­
sheet Vreta kloster, and at Aludden, in the map-sheet Motala . 
The alum shale resting in Guldkullen (map-sheet Vadstena) 
comes also under this heading, since Agnastus pisiforrnis f. typica 
has been found there , according to information kindly supplied 
by Professor TönNQdiST. From Närke LINNAHSSON dese1·ibes 
a score of occurrences surrounding the great sandstone area 
that extends westward from Lake Hjälmaren. One of the 
largest slate quarries is to be found at Latorp. 

strata coming under this heading are also found in Jämt­
land . All the zones are represented there , at least in boul­
ders . At Brunflo, where the succession of strata is otherwise 
rather complete , all the lower zones of the Olenidian right up 
to, and including, the zone of Parabalina spimtlasa are said , 
according to WIMAN, to be represented , at least at some places, 
by a c o ng lo m erate .  Other localities mentioned are Funäs 
in the parish of Mysjö ,  Tossåsen and a place situated between 

1 It must be remernbered, however, that Agnastus pisiformis (var . ?) at se· 
veral pl aces in Öland, e.  g. W.  of Mörbylilla,  i s  rnet with even i n  strata b e l  o w the 
Par. Forchham m eri b e d .  
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Skålan and Skalängen, and in 1 9 0 8  I found at Klöfsjö strata 
of stink-stone containing Parabalina spinulasa vV AHLENB . -
In Ångermanland there is an occurrence at the Abborr Falls 
near W. Lake Tåsjön.  - In Lappland blocks of Olenid beds, 
viz . from the Feltura zone, the P.  spinulosa zone and the 
Olenus zone, are met with at Skikkiberget Mountain, in the 
parish of Stensele , as well as at storberget Mountain, Granhöjd en, 
Skansholmen, Djupdalsberget Mountain and Biicksele, in the 
parish of Wilhelmina. 

The fauna of the Acerocare zone has been treated by 
Mo mmG and MöLLEn,  and partly by WEST EHGÅHD , that o f  
the Feltura zone by LrNNAHSSON, and that of  the · Eurycare­
T. .. eptoplastus zone ,  partly at least, by PEHSSON.  Otherwise 
the fauna, with the exception of the Agnostus species treated 
by '!'ULLBERG, is scarcely known . The occurrence of 'l'rilobites 
resernbling Ceratapyge is remarkable ; no thin g is known, though, 
of their structure (only a couple of tails have been found) . 
N ATHORST has furthermore found in these strata a rnysterious, 
graptolite-like fossil, which was subsequently described and 
reproduced by MoBEHG ( 1 9 0 7 ) .  

In o ur table , page 2 2 ,  w e  have given the zon e of 
Orthis lenticularis WAHL. as a special braehiopod facies. Not 
infrequently we find namely this brachiopod by itself crow­
ding entire lirnestone bands . It occurs, however, very often 
together with Parabalina spinulasa , especially in the shales . 

A 2 .  The Paradoxides beds. 

In the part of the text to » Geological Map of Skåne » ,  that 
was printed in 1 8 6 2  A�GELIN says distinctly of the Andra­
rum limestone ( = his Regio Conocorypharum) that its 
right chronological place had not yet been determined, and 
that it (in his table) had been all ocated its position on 
accouiit of zoological reasons. And in the preceding pages 
we have mentioned how LINNA HSSON , in 1 8 (-) 8 ,  in the lower 
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part o f  the alum shale o f  Västergötland found a paraHel to 
ANGELIN's Hegio Conocorypharum, whose position below the 
Olenid shale was thereby determined, and furthermore that 
LINNAHSSOK, in 1 8 6 9 ,  proposed the name » Conocoryphe shale » 
for this lower division, which appellation he exchanged in 1 8  7 3 

for » Paradoxides shale » .  

BRöGGER,  in 1 8 8 2  (l . c ,  p .  1 6 8) ,  pointed out the im­
portant role the Agnosti are playing in the Paradoxides beds , 
and proposed to denominate these beds the » Agnostus stage » ,  
hut this proposal of him was never followed . 

It has previously been mentioned how l..JINNAHSSON 

through Paradoxides (Olenellus) I{:jent(fi, discovered and described 
by hi m in 1 8  7 1 ,  d etermined a previously unknown zone 
belonging to the Cambrian, which zone had at first been looked 
upon as the lowest part of the Paradoxides beds, hut which 
subsequently ( 1 8 8 6 ) was separated from the same by BnöGGEP. 

and set up as a bed of its own, the » Olenellus bed » .  And 
finally, we have mentioned that A .  SJö G B EN through the strata 
of Par. oelandiczts SJöGREN,  d iscovered by him in Öland 
(in 1 8 7 2) ,  rea.lly added a new zone to the Paradoxides beds . 

Herewith all zones coming under this heading were 
known, hut by no means their respective ages. A pretty 
long time elapsed ere the relative position of the zone of 
Par .  oelandicus was fully determined . vVhen SJöGREN disco­
vered in Öland the zone of Par. l'essini, developed as a 
sandstone , and thus lithologically more resembling the lowest 
Cambrian sandstone than was the case with the 7.one of Par. 

oelandicus developed as a mad, he accepted it quite as a 
matter of course that the latter must be the yotmger of the 
two Paradoxides zones mentioned . According to S.JÖGHEN 's  
researehes the zone of Par. Forchhammeri appeared also to 
be m1ssmg m Öland , a circumstance 1  which of course 

1 That it exisls there, lhough, was mentioned by LrNKARflSON already in 
1874 (see Geol. Fören. Förh . Vol .  Il ,  page 79). 
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helped to a certain extent to increase the uncertainty as to 
the right place for the zone of Par. oelandicus i n  the succes­
sion of strata. Already in 1 8 7 3  LINNARSSON, in his leeture 
(at the 1 1  : th Meeting of Scandinavian N a turalists in Capen­
hagen) on »Jemförelse mellan den kambrisk-siluriska lager­
följden i Sverige , Böhmen och Ryska Östersjöprovinserna >l ,  

called attention to the circumstance that the relative position 
between the Oelandicus zone and the Forchhammeri zone was 
not quite determined. 

In 1 8 7 6  LINNA RSSON, in the report of his journey ot 
Öland , expresses grave doubts as to the accepted relative posi­
tion between the zone of Par. Tessini and the zone of Par. 

oelandic�ts . At Äleklinta and S. Möckleby he thought he 
had found that the last mentioned zone must be the lower . 
The conditions at Borgholm, however, made him uncertain 
again , so that he even advances as a possibility of the 
Tessini sandstorre being a subordinate deposit within the 
argillaceous shales of the Oelandicus zone . That, however, 
even at the last mentioned place the zone of Par. oelan­

dicus underlies the zone of Par . Tessini was first proved 
by N ATHORST and DAM ES in the course of a journey to 
Öland made in each other ' s  company in 1 8 8 1 .  D A M ES reported 
this in his travelling memoirs published the same year, and he 
adds that we can scarcely doubt that the zone of Par. oelan­

dicus, which was only observed in Öland and J ämtland, is 
an eastern equivalent of the zone of Paradoxides J(jerulfi, 

which was met with in Skåne and N orway . 'rhe two zones 
would consequently be really of the same age . N ATHORST 

not only in the account of the age of the Oelandicus 
zone (as it seems published before DAMEs' memoirs) , but 
also in a later treatise, 1 declared such a supposition to be 

' On the mutual age of  the zones o f  Olenellus Kjerulfi and Para­

doxides oelandieus (Geol . För. Förh. 1882). Before the publication of this 

NATHO RST had received inform ation of BRÖGGEn's discovery of the Uelandicus 

zone in Norway. 
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inadmissible , on the contrary, the so called » Fragment lime­
stone » ,  which at Andrarum overlies the greywacke shale with 
Olenellus 1(jerulji might probably be the equivalent of the 
Oelandicus zone . In his paper » Paradoxides oelandicus­
nivået ved Ringsaker i Norge , (Geol . För . För h. V o l .  II) 
B r�OGGEH mentions ( 1 8 8 2 )  the discovery of the fact that in 
the neighbourhood of Mjösen both the Kjerulfi zone and the 
Oelandicus zone are developed, the latter distinctly overlying 
the former. 

As we have set forth in the general characteristics in 
the commencement of this work, the development of the va­
rious zones of the Paradoxides beds changes very considerably 
in different areas, a circumstance which is also proved by the 
fact that certain strata, characteristic in one province, are 
entirely missing in another, or perhaps very poorly developed. 
Througli. this, the succession of strata given for different areas 
gets quite a different appearance .  But it  is quite clear that 
attempts have been made, as far as possible ,  and therefore 
pretty often on very slender grounds, to make every zone 
already given in an older table enter into every new one, 
whereby the different tables received greater uniformity than 
would otherwise have been the case .  Locally appearing zones 
can, however , not fin d a place in the general table . W e must 
therefore put down in our table only thr e e  zones coming 
under this heading, viz . the zone of Paradoxides Forchham­

meri, the zone of Par .  Tessini and the zone of Par. oelandicus . 

The other zones given in the many tables that have been set 
up for different areas permit, however, of their being placed 
in one of the three mentioned . 

As an example for showing the development of the 
table for this part of the series of strata we give here 
the following tables, from which we exclude, however, as a 
rule the zone of Olenellus I(jerulji, when this occurs in 
them . 
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In 1 8 6 8  LIN N A HSSON distinguished in  Västergötland 

Zone of Agnastus laevigahts (highest) . 
Paradoxides (grauulated) . 

Paradoxides Tessini (lowest) . 

In 1 8 6 9  he supplements this table by mentioning, be­

sides Agn. laevigatus, also Liostracus costatus in the highest 

zone ; and from the middle zone Par. Forchhammeri is ex­

pressedly quotetl .  

I n  N ATHO H ST ' s  taLle ( 1 8 6 9 )  o f  Andrarum the following 

succession of strata is given : 
Andrarum limestone . 

Al l l ' th t' l t f herein Par. D avidis ? and (in 
um s u1 e w1 s m ;:-s one 

l other layers) Microdiscus . 
» Hitskiffer » (Drawing-slate) . 

>> Gråkalb (Grey limestone) with fragments of fossils ( 1 8 7 7  

by N A 'l' HO H ST called » Pragment limcstone >> ) .  

"' Ritskiffer » (Drawing-slate) . 

'l'O H E L L ,  in 1 8 7 0 ,  gave the following table for Andrarum : 

J 

Agnosti laevipati strata. 

Selenopleurae 1 strata . 

Strata faunae primordialis 1 Pamdoxidis Davidis strata . 

l Paradoxidis Hicksii strata . 

Paradoxidis Wahlenber,qii strata . 

'l' o » Agnosti laevigati strat�P the remark is added there, 

that they are the highest Swedish strata in which Paradoxides 

occur. From »Selenopleurae strata » ,  which zone is parallelized 

with Al'< G ELI:'i 's Reg·io Conocorypharum , Par. Forchhammeri 

is quoted . }..,rom >>Par. Hicksii strata » ,  Par. l'essini , too, is 

mentioned .  By Par. Wahlenbergi is meant, as  we have pre­

viously mentioned, Olenellus I(ieru(fi. According to LI\' � A H S-

1 8A JWAN DE had in 1 85G written Selenoplcura instead of ANGELI N ',;  So­

lenopleunt, and BARRANDI(s e x a m p l e  was followed by all later authors until 
LINDSTRÖ,r,  i n  1 888, in  his " Li s t  of the fossi l faunas of Sweden. I . »  advocated the 

original spe\ l ing.  
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RON ( 1 8 8 2) all strata oleler than the » Selenoplenrae strata » were 
first discovered by N AT H O H ST,  hut we may yet say that it 
was by TonELL that at least the zone of .Par. Davidis was 
first introduced into the table . 

In the introduction to his work » On the Brachiopoda of 
the Paradoxides beds of Sweden » LI N N A H SSO:\' ( 1 8 7 G) was also 
able to enumerate six zones coming under this heading, v iz .  

Zone of  Agnastus laevigatus (hig·hest) . 
.Par.  Forchhammeri . 

Par. oelandicus . 
>> .Par. Davidis . 

.Par. Tessini (lowest) . 
In » Skånes graptoliter » ('l'uLLI3EHG 1 8 8 2 ) we obtain ,  

according to LI K � A HSSO N ' s  and 'l'uLLBEHG ' s  observations , a 
particulm·ly minute table ,  chiefly based upon the conditi ons at 
Andra rum: 

a) Zone of Agnastus laev(qatus (alone in stink-stone) . 
b) Zone of Paradoxides Forcllhammeri : 

c) 
d) 

e) 
f) 
g) 

h) 
i) 

k) 

)) 

)) 

)) 

)) 

)) 

)) 

)) 

a) shale with Agn . laevigatus . 

(3) Andrarum limestone .  
r) shale and Hyolithus l imestone .  

Apnostus Lunc(qreni (alone) . 
Paradoxides Davidis . 

Conocoryphe mqualis . 

Agnastus re:r . 

Agnostt.ts intennedius . 

Mirrodiscus sranirus .  

Conocoryphe e;rsulans . 

Agnastus atavus .  

l )  Pragment limestone . 
m) Black alum shale . 
On closer examination of 'J' c J.LllEnr; ' s  annexed l ists of fossils , 

as well as of other information given in connection therewith , 
we easily find that a considerable redo.ction of the number of 
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zones can be made , and that the table thereby assumes a rnore 
acceptable form . First of all it rnay be remarked that the 
zone of Agnastus atavus can, for several reasons, be omitted, 
and , of course , also the » black alum shale , ,  which has been 
introduced as the bottom stratum of this table . Agn . atavus 

is namely never met with at any other place than Andrarum, 
and there only in a loose (fallen) stink-stone ly ing at the 
bottorn of the Verka River. Furthermore , Par. Tessini is found 
in all zones, from the zone of Par. Davidis to the zone of 
Conocoryplw exsulans, both inclusive . Agnastus Lundgreni, as 
well as Agn. laevigatus , belongs to the fauna of the Forchham­
meri zone . In Västergötland, where the zone of A_qn laevi.r;attts 

was first distinguished, it is, contrary to what is the case in 
Skåne, strongly developed and there also characterized by 
Liostracus costatus, which trilobite is never found in Skåne . 
That a separate zone of Agn. laevigatus has been mentioned 
from Andrarum, too ,  is clearly due to the endeavour to get the 
Andrarum table to agree with the V estrogothian table . W e 
unite therefore with the Forchhammeri zone both the upper 
strata, in which Agn. laevi,r;atus, and the lower ones, in which 
Agn. Lundgreni predominate. The zone of the last men­
tioned species is for the rest only mentioned from Andrarum . 
And finally we must call to mind NATHOHST 's  highly probable 
supposition of the » Fragment limestone >> being an equivalent 
to the Oelandicus zone of more northerly areas . 

We obtain therefore :  

c) Zone of Par. Forchharnmeri = (TULLBERG's 
b) Par. T essini = ( 

J ? " Par .  oelandicus l 

a) 1 ( = shale with Fragment = ( 
l imestone e m bedd ed) 

)) 
zones a - c) . 

)) d-i) .  

)) I-m). 

The thickness of the Paradoxides beds is generally much 
less than that of the Olenus beds . For example , in Djupa­
dalen in Falbygden the former reaches l O m . , at Kinnekulle 



T H E  M I DDLE C A M B H lA N . 1 83 
and the northern end of Billingen (at Stolan) only 6 m. 
TuLLBERG estimates the thickness at Andrarum at about 4 to 5 m .  

When accounting for the different zones we  shall more 
closely refer to such sub -zones as may be of more general in­
terest . 

c) The zone of Paradoxides Forchhammeri. 

This ;r.one is developed partly with a Trilobite facies, 
partly with a Brachiopod facies. In the former we have to 
include the » Andrarum limestone • ,  the formation upon which 
the zone was first founded, and which by ANGELIN just on 
account of its great abundance of fossils was first supposed 
to lie above the Olenid shale . True Andrarum limestorre 
has outside Skåne only a slender development, as, for e.xample , 
in Västergötland it is encountered near Råbäck at Kinnekulle 
(see LINNARsSON 1 8 7 3  and also HoLM 1 9 01 ) ,  and possibly 
also at Hunneberg (see Explanation to the map-sheet Veners­
borg 1 8 8 7 ) .  In Knifvinge, in Östf3rgötland, there is below 
the upper sub-zone characterized by Agnastus laPvigatus a 
dark limestorre hearing Par. Forchharnrneri and Brachiopods . 
Whether this  limestorre is to be looked upon as being Andra­
rum limestorre or belonging to the » Exporrecta conglome­
rate » mentioned further on , I do not venture to decide . 
From the parish of Ljung, again, there is mentioned Par. 

Forchhammeri from alum shale with stink-stone , which might, 
per ha ps, be included here . From V rana, in Närke ,  i s  mentio­
ned (LrNN ARSSON 1 8 7 5 )  an alum shale hearing Par. Forchham­

rnen. In Ångermanland, where the zone is met with at Hög­
näså Hiver and at the mouth of the Sjougdälf River (near 
W. Tåsj ö Lake) , it is also developed as an alum shale , here 
with partly black bituminous, partly bluish-grey, sandy and 
Iamirrated limestone . In Skåne the Andrarum limestorre is ,  
besides Andrarum, encountered at several places in the south­
eastern part of the province ,  viz . at Baskemölla, Kiviks Espe-
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röd, and according to HoLt;T (in Explanation to the map-sheet 
Simrishamn) probably also in the brook N. of Fågeltofta church . 
At Andrarum there is found in its lowest part a limestone 
band embedded in shale, about 0 . 1 5  m. thick , particularly 
rich in species of the genus Hyolithus, and therefore by LIN­

NAHSSON ( 1 8 8 2 )  called the » Hyolithus limestone » .  
More commonly the zone is , however, developed as a 

eonglomerate-like limestorre crowded with brachiopods .  After 
Orthis e.rporrecta LINHS. , which is plentiful everywhere in it, 
it received ( 1 8 9 4  by Wu.rAN) the name » Exporrecta conglo­
merate » .  vVith this development the wne is met with at 
se,veral places, in southern Öland, viz .  in the map-sheets 
Ottenby and Kalmar, where its occurrence seems, however, to 
be very sporadic (in the northern part of Öland the zone is 
entirely absent) , in Västergötland (Kinnekulle , Hunneberg, 
Falbygden 1) , m Närke , possibly at Ullavi , in Jämtland 
(Brunfto ,  Hillsand , V edjeön and at the mouth of the Fallå 
Hiver) , as well as at Lubbträsk (parish of Stensele) , in 
Lappland .  

As has previously been stated , the upper part of the 
strata coming under this heading is especially well developed 
in Västergötland, so that it is there reckoned as a separate 
zone, the ) zone of Agn . laevigatus >> , also characterized by Lio­
stracus costatus and Leperclitia primordialis . This part, which 
here reaches a thickness of 3 to 4 metres (whilst the rest of 
the zone is no thicker than O . r, m . ) was specially deset·ibed 
m 1 8 9 5  by I .  D. vV ALLERIUS,  who with the support of 
sections from Djupadalen and. Gudhem in Falbygden divi­
d ed it up into several sub-zones, as is shown by the follo­
wing table . 2 

' At Bil l ingen and the neighbouring part of Falb ygden no Paradoxidrs 
beds at. al l  have been met  with, as th e soi l  conceals this  zone .  

2 As Lepe1·ditia primordialis i s  also found in  the E xsculptus b eds and i s  
said to be missing i n  t h e  lower part of t h e  Primordialis beds,  the denominations 
i n  this table are clearly quite unreasonable.  
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r Exsculptus bed with Agn. exsculptus. 

gn. aem_qa us nmor J a  I s  e L 
· 

OWeJ ' ,  

1 8 5 

Sub -zone of �Upper, 

A l - . t ., p - d "  1 .  b d with Leperditia primord1:alis . 

without Leperditia primordial1:s. 

This part of the zone appears to have a comparatively 
wide spreading-. It i s  met with in Västergötland , not only 
in Falbygden , where i t is · best developed , hut also at Kinne­
kulle . In Östergötland it has been proved at Pålstorp and 
between Sjögestad and Knifvinge . In Närke it has been 
encountered at several places, for example at Ö.  Ryninge, 
V rana, Sättran and Vinal a .  In Skåne i t is ,  as has been said 
before , feebly developed . In Lappland some boulders , which 
possibly come under this heading, have been founcl at Lubb­
träsk, and in 1 8 8 9  HoLST ( » Om en mäktig qvartsit, yngre 
i.in olenus-skiffern . » - On a thick quartzite younger than the 
Olenus shale . )  mentions strata hearing Agnastus laevigatus from 
a couple of occurrences situated at or near the Arksjöå River, 
in the province of Västerbotten . 

b) The zone of Parad oxides Tessini. 

Of the many sub-zones which LINNA BSSON and TUI.LBEHG 

dist inguishecl at Andrarum in this zone , there are really only 
two that are of any general interest, viz .  the sub-zone of Pa­
radoxides Davirlis SALTEH and that of Conocoryphe  Pxsulans 

LINRS .  
Paradoxides Davidis , which has in Sweden with certainty 

only been found at Andrarum 1 ,  whm·e i t cbaracterizes the 

1 According to NATHORST ( 1877)  the Davidis s trala are possibly also rest­
ing at KiYiks  Esperöd ; likewise al Baskern ö Ila. According lo TuLL BERG som e 
boulders round al Traneröd, a little N. of Åkarp s m ö l la, indicale the occurren ce 
o f the said strata al so in  the vicinily of this locality. At none of  these places 
has, ho wever, Par. Davidis ilscif been found.  It is  generally A _gnos tus punctuosus 

which has in lhese cases b een l ooked upon as the leading fossil  or the sub-zone. 
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h i  g h e s t  strata in the zone of Par. Tessini, was first desct·ibed 
by SALTE R ( l  S 6 3) from St. Davids in Wales, and is therefore 
of interest as a form common to the Swedish Paradoxides 
beds and England 's Menevian. 

Conocoryphe exsulans, again, characterizes the l o w e s t  part 
of the Tessini zone. A l imestone belonging to this horizon 
had already in 1 8 7 0  been observed by NATHOHST (in local 
boulders) in the Fågelsång district, but d id not attract any 
closer attention, until N ATHORST afterwards encountered i t in 
the solid rock at Kiviks Esperöd.  After the common fossil , 

which had at first been determined as a Spanish form described 
by BARraNDE,  Conocoryphe coronatus, N ATHORST called the 
deposit » Coronatus limestone » .  

In 1 8 7 9  LINNA RSSON described the fauna minutely . The 

Gonocoryphe referred to was then found to be a new species , 
which received the name C. exsulans, wherefore the strata 
were afterwards called » Exsu lan s  limestone » .  Besides the narned 
fossil and several other fossils of the Tessini zone, there occur 
here also Paradoxides Tessini itself and Par. Hicksi, or more 
correctly, a variety thereof, var . palpebrosus LINRS .  Already at 
the above mentioned time LINNARSSON knew the Exsulans 
limestone also from Andrarum, where SCI:-Il\f ALENSTm found it, 
and in local boulders from Gislöf, S. of Simrishamn. MonEHG 
has proved it to exist at Brantevik . 

Even in southern Öland the Exsulans limestone has been 
found somewhat S. of Mörbylånga, viz . in Bredinge ditch and 
W. of Risinge ; the I l  cm . thick stratum, consisting of blar.k, 
gritty and impure l imestone, is here resting upon Acrothele 

gramdata conglamerate (of which more further on) . Conocoryphe 

exs1tlans and several other fossils distinguishing the zone have 
at Borgehage in Öland (map-sheet Mönsterås) been found in 
a highly fossiliferous boulder of light calcareous s a n d  s t on  e 
( » the northern Ölandian facies of the Seanian Exulans lime­
stone >> as MUNTHE writes in Explanation to the map-sheet 
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Mönsterås) . According to  information kindly given by TöRN­
QUIST , Exsulans limestone is also met with at Rosenfors near 
Borgholm, in Öland , where it covers the A. granulata conglo­
merate . 

As a bottom stratum of the Tessini zone we have to 
consicler the so called ))Acrotbele grannlata conglomerate , m 

Öland . In the account of bis observations during a j ourney 
in Öland, LINNAHSSON, in 1 8 7 6 ,  mentions a limestone with 
plenty of pbospborite concretions, wbich he had encountered 
in the neigbbourhood of Borgholm, and he advances the sup­
position that this may be the )) conglomeratum calcareum » 
hearing Par. Tessini ,  which A:NGELIN already in 1 8 5 1  mentions 
from there . It is clearly the same stratum, wbich N ATHO HST 

mentions in 1 8 8 1  from the same place and which he proved 
to belong to the very lowest part of the zone of Par. Tessini, 

whose border stratum towards the Oelandicus zone it there­
fore is. HoLM, accounting for Hyolithus socialis, which he had 
also found in this conglomerate, cal ls  it ( 1 8 9 3) the )) Acro­
thele conglomerate )) '  after the brachiopod A. granulata LINBS. , 
which is very plentiful in it . J.  G. ANDEBSSON, who in a 
leeture in 1 8 9 2  (Bull . Geol . Inst .  Upsala , Vol. I, p .  9 3) ,  had 
called the conglamerate in question » Oelandicus-Tessini con­
glomerate )) , f o und i t later (in 1 8  9 6) mo re suitable to call i t 
)) Acrothele grannlata conglomerate >) ,  in agreement with HoLM. 

Besides the original locality (Rosenfors) , i t has also been ob­
served on the sbore between Borgholm and Köping, at Huns­
bäck, in the parish of Torslunda , and, as previously mentioned,  
at Risinge, where it  underlies the Exsulans limestone. 

The middle part of the Tessini zone is, as has been said 
previously, particularly well developed and also easily accessible 
at Andrarum. It is there developed as alum shale, hut appears 
elsewhere in Skåne , for example at Brantevik (partly at least) 
to be composed of conglomerate-like limestone . In Öland 
the Tessini strata are generally developed as a slaty, often 
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calcareous sandstone , i n  which exceptionally cone-in-cone struc­
ture in minor parties has been observed . The sandstone 
som etimes alternates with a greenish-blue c1ay resembling that 
occurring in th e nnderlying Oelandicns zone . Sometimes ,  as for 
example at Bredinge ,  ellipsoids of a greenish-grey limestone 
are met with in the calcareous sandstone. At Borgholm , 
Äleklinta and Horn ellipsoids or concretionary Jayers of green 
stink-stone have been enconntercd in the highest part of the 
zone . The 'l'essini zone ,  which commences (on the west 
coast) a little to the N .  of V enmnge , can then be traced north­
ward up to the limit between Alböke and Föra (in the map­
sheet 1\!Iönsterås) . It reaches a thickness of up to 2 5  or 3 0  
m.  i n  the environs of Borgholm . fn the n orth ernmost part of 
Öland the zone appears to be missing. To judge from shore­
boulders , the strata of the Tessini zone ,  l t owever , very likely 
extended a little further northward . HoLM found namely 
at Rörstensudde boulders of green stink-stone with seams of 
sanclstone bearing' Ellipsocephal�ts mtdicus ANG .  But the zoue 
probably does not reach much f urth er north , as J .  G. 
AND BHSSON on the northwestern tongue of Öland has found 
boulclers, which show that the Obolus strata h ave been 
deposited clirectly upon th e Oelandicus strata , wheref01·e no 
Tessini zone could be founcl h ere (cfr .J . G. AN D EHSSON 1 8 !) 6 ,  

» Ueber cambrische und silurische phosphor itfuhrende Gesteine » , 
page 3 7 ) .  

I n  Västergötland the rock is chiefly alum shale and stink­
stone , except the very lowest part . At Djupadalen it con­
sists (according to W ALT.E IUL1S) of a dark blue alum shale , 
which downwarels merges into a light yellow sanclstone, and 
at H valstad , in the south-easternmost part of Falbygd en , (ac­
cOl·ding to MuNTHE) of a black, som.ewhat micaeeous, argillaceous 
shale overlying a sandstorre wh ieh probably belongs to the 
Oeland icus zone . The Tess ini zone is met with not only at 
Hunneberg an d K innekulle , where it  is onlv a few cm . thick ,  
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but also m Falbygden (at Djnpadalen, Gudhem and in oleler 
times at Oltorp) . 

[n Östergötland there occun; at Berg a greenish-gre.v 
limestorre bearing Par. Tessini , mentioned already in 1 8 8 1  by 
N ATHOUST. T uLL B E H G  reports (in the Explanation to the map­
sheet Vreta Kloster) from here also Par. oelandic�ts , and con­
siclers the strata referrecl to as transition beds between the 
Tessini and Oelanclicns zone::; .  

From Närke (Hjulsta, Tomta , \'inala and Vrana) . I � IN­

NAHSSON' mentions a blue-green ,  lamellated clay , with limestorre 
embed<led , hearing Par. Tessini. :B'rom its upper limit at 
Hjulsta a conglomet·ate (or a crack-fil ling) of dark , bituminous 
limestone , hearing Agnastus pisiformis and Acrotl�ele coriacea,  

i::; also mentionecl .  The sim i l arit.v of the blue-green rock to 
the Oelanclicus wne in Öland is  clrawn attention to . 

From Vvest-Dalarne flCIDIAL.E K S im mentions ( 1  892 )  'l'essini 
shales with stink-stone encountered at Skärvagen . 

In Jämtland , where this zone is developecl a::; alum 
shale with stink-stone , it is poorly rcpresented . vVIMAN reports 
strata coming unel er this hoading from Bruntio (.FJ. of Öster­
sund) as well as from uorthern J ämtland ,  where SvENONTUS 

founcl them at Kopparrökhällarna in the parish of Alanäs . 
To jndge from bonlders, this zone very likely also occurs in 
Lappland (at N on·liden , J �ubbträsk , Skikkiberget , in the parish 
of Stensele , and at Strömnäs, Oranhöj elen and Skansholmen, 
in the parish of vVilhelmina) . 

a) The zone of Paradoxides oelandicus. 

As we have already previously mentioned in detail , this 
zone was first distinguished in Öland . The rock there is a 
light , greyish-green argillaceous shale or lamellatecl clay with 
scattered lenses of a likewise gre.vi sh-green limestone . l\1.ore 
selelom the rock is somewhat sancl.Y and resembles then cer­
tain varieties of the 'l'essini sandstone . The same rock is 
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found m the majority of the districts where this zone 1s 
encountered. A remarkable exception is Jämtland , where the 
rock is alum shale with st.ink-stone . 

In Öland the zone begins about 4 . 5  km. S .  of Mörby­
långa, continnes thence , with a width which on the whole 
corresponds approximately to half the strip of shore below the 
western land-height ( » Landborgen » ) ,  northward across the map­
sheets Ottenby , Kalmar and Mönsterås, in which latter, about 
5 km. N .  of Köping 's church , it dips down below the surface 
of the sea. That it continues, however, (submarine) still further 
towards the N. becomes apparent from the shore-boulders 
that have been mentioned more minutely under the Tessini 
zone in the preceding pages .  

When LINNARSSON, in 1 8 7 7 ,  desCI·ibed the fauna of  the 
zone , he did not as yet know the strata coming under this 
beading from any other place than Öland , hut yet presumes 
that such, as he mentions already in 1 8  7 6, also occur in 
Jämtland. N owadays the zone, mo re or less weil developed, 
is known from many of our Silurian areas . In Jämtland , 
where , as previously men{ioned , the rock consists of laum 
shale and stink-stone, the zone occurs, according to WrMAN,  

at the following places : Brunflo, Hofverberget, W estskucku and 
Bingsta , as well as between Skålan and Skalängen near Tossåsen . 

In Närke the zone was first in 1 8 9 3  definitely proved to 
ex i st at Hjortsberga by J .  G. ANDEBSSON . It is there deve­
loped as a blue-grey argillaceous shale with limestone , hearing , 
amongst other fossils, Par. Sjögreni and Acrothele granulata .  

The strata are , however, somewhat disturbed . 
In Västergötland the zone is not known with certainty, 

hut MuNTHE presumes (Explanation to the map-sheet Tida­
holm) that a grey to greyish-green , clayey and slaty sand­
stone, devoid of fossils, which at H valsta rests below the 
black, micaceous argillite belonging to the 'l'essini zone , from 
which it is clearly separated, represents the Oelandicus zone 
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there . According t o  MuNTHE (l. c . ,  p .  3 3) HoLM has at Kin­
nekulle found a corresponding shale, which is by him » sup­
posed to belong to the Ölandicus zone » .  

As has previously been mentioned, the so called » Frag­
ment limestone » at Andrarum is, according to N ATHORST, 

probably a Seanian parallel to the Oelandicus zone . 
From N on·land i t is also known, namely in the form 

o E  boulders of grey, hard, almost compact limestone from 
Kyrkberg and Tallträsk, both in the parish of Stensele . 

A l .  The Olenellus beds. 

It was obse�·ved already of old that the lowest part of 
the Silurian , or, as it was said then, the Transition formation , 
is built up of sandstone . On account of the circumstance that 
in the latter, or rather on certain surfaces of layers in it, 
irrcgular, often ramifying, ripple-like ridges occur, which we 
now, according to N ATHOHST, mostly interpret as the tracks 
of sorne lower animals, but which at first were believed to 
be the impressions of algae, this sandstone was called Fucoid 
sandstone (cfr ANGELIN ' s  Regio Fucoidarum) . But by and by 
even real fossils were found in the Fucoid sandstone, first of 
all Brachiopods, and amongst those also a very characteristic 
form, Mickwitzia monilifera, from which a certain part of the 
sandstone later on received the name »Mickwitzia sandstone » .  
And when ScHMIDT, m 1 8 8 8 ,  found a trilobite, Olenellus 

(Schmidtiell-us) Mickwitzi ScHM I DT , together with Mickwitzia 

in the lowest sandstone of Esthonia, it was clear that even 
the lowest Gambrian sandstone of Sweden had to be included 
in the Olenellus beds. Already previous to ScHMIDT 's  said 
discovery the appellation » Olenellus zon e »  had been intro­
duced for the so called greywacke shale , which at Andrarum 
and in N orway directly overlies the bottom sandstone, and 
in which another Olenellus, O. (Holmia) KJerulfi Lams., had 
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been found . 'Ihat the Kjerulfi strata, which directly underlie 
the Paradoxides beds ,  and at first had even been lookecl upon 
as their lowest part, were afterwards p ut down as a younger divi­
sion of the Olenellus beds is easily to understand . As , how­
ever, no Olenellus-bearing beds had been proved either ab o v e  
the Esthonian (or the contemporaneous Vestrogothian Mick­
witzia sandstone) or b e l o w  the gre.vwacke with O. R}erul;fi, it 
was in reality on very loose gTounds that a younger zone of 
Holmia Kj'erul;fi and an oleler one of Schmidtiellus bad been 
distinguished in the Olenellus beds . '!'hat the sandstone , which 
at Andrarum underlies the greywacke, is absolutely contempora­
neons with the Vestrogothian » Mickwitzia sandstone » is clearly, 
strictly speaking, unproved . 'l'he supposition gains, however, a 
certain amount of support from the fact that Mom�RG found ,  
somewhat S .  of  Brantevik (in the neighhourhood of  Simrishamn) ,  
both Olenellus (Schmidtiellns) Torelli MBG and O .  (Holrnia) K,ier­
ulfi, the former in the upper part of the sandstone , the latter 
in a greywacke-like shale closely connected with strata belong­
ing to the Paradoxides beds. The species found in Esthonia 
is so little lmown that its relation to O. (Schrnidtiellus) Torelli 

MBG cannot be detm·mined with certainty , yet i t seems as if 
they belongecl at least to one and the same group (characterizecl, 
amongst other thing-s, b.v a long thoracic horizontal spine) defini­
tely separate from the sub-genus Holmia ,  which is at an.v rate 
also representecl in the sandstorre of Skå.ne. The paralleli­
zation between the Seanian >> Torelli sanclstone >> and the V estro­
O'Othian » Mickwitzia sandstone >> is thns not so absolutelv safe . o . 
At present it i s  the most probable , though . Starting from 
this we must parallelize the Seanian greywacke and the 
Vestrogothian >• Lingulid sanclstone » ,  as both are resting , we 
presume,  on deposits corresponding to each other . In our 
table we have, ho\vever, put down the strata of Skåne and 
Västergötland separately , as representing, the former a 'l'rilo­
bite facies , the latter a Brach iopod fa< ' ies of o n r  Lowest Cam-
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brian. After these general remarks we  can pass on  to  the 
more detailed account of the different strata . 

A l .  I. The Olenellus beds of Skåne and deposits anal ogous 

with them. 

b) The zone of Olenellus (Holmia) I(jerulji. ( The Gre.IJwacke shale) . 

Everywhere this zone has been encountered it is deve ­
loped as a greywacke shale. In it is found a characteristic, but 
poor, fauna with the following determinable species : Olenellus 

Kjerttlfi LINRS . ( originally by To HELL called Paradoxides Wahlen­

bergi) , Ellipsocephalus Nordenskiöldi liiNRS. , Arionellus primmvus 

BRöGG E R ,  Hyolithus Hermelini HoLM and Lingttlella ? Nathorsti 

LIN RS. Peculiarly enough , LrNDSTHÖM enumerates amongst the 
fossils of the Kjerulfi zone , even if with hesitation, also 
Agnosttts atavus , of which we have spoken previously, and which 
can certainly not belong to this zone . 1 

Already in 1 R 6 2  ANGELIN distinguished (in that part of 
the text to this Geological Map of Skåne which was then 
printed) the greywacke shale , which he counted as the highest 
( 4 : th) zon e of the » First or oldest sandstone group » . It was 
then quoted by him from all hitherto known occurrences of 
Skåne, viz . from Forsemölla, at Andrarum, from Röstånga, 
Kiviks Esperöd and Gislöfshammar . ANGELIN knew, however, 
no fossils from there . The leading fossil of the zone, which 
was first found by N ATHO RST at Forsemölla , is in the rest 
of Skåne only found at Gislöfshammar. 

In Lappland the zone has been met with at several 
places . HoLM, in 1 8 9 3  (l. c . ,  p .  5 2) ,  mentions a grey, hard 
argillaceous schist hearing O. KJerulfi from Storuman , and in a 
similar rock from Peuraur and Ö .  Ramanvare Ilyolithus Herme­

lini ,  and from Skeldavare HyoWhus sp . Even in boulders 

1 According to GA VELIN (1909) Torellella laevigata, w hi ch in S weden is 
found in the Mickwitzia zone only, also is encountered in the Kjerulfi zone at 
Tomten in Norway. 

1 3  
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from Kyrkberget, in the parish of Stensele , Olenellus l(jeru!fi 

has (according to HoLM 1 8 9 0) been encountered . And on 
Luopahta, at Torneträsk , MoB EHG ( 1 9 0 8) found in the upper 
part of a greywacke-like argillite , which was resting upon 
the sandstone , a fossil-rich, impure limestorre hearing Ario­

nellus primaevus, Ellip::;ocephalus Nurdenskiöldi and Obolus (fa­

vos·us LrNns. ?) . 

a) The zone of Olenellus (Schmidtiellus) 1'orelli . 

In 1 8  6 2 ANGELIN divided the oldest Seanian sandston e 

into the following strata : 
3 )  Hardeberga sandstone (or E'ucoid sandstone) 
2) Qvartz ite 
l )  Lugnås sandstone . 

He says about the Hardeberga sandstone, which in its 
typical form is composed of rather large , rounded grains of 
white quartz cemented by silica , that it is fine-grairred in its 
upper part and often passing in to greywacke shale . » Fossils » ,  
only found in the upper part, were considered to be fucoids 
or trails of sandworms (Arenicolae) . This sandstorre has 
in Skåne a great distribution, from the vicinity of Simrishamn 
right up to Kullaberg .  The Quartzite , which is partly a 
breccia, occurs only at a fe w points : Munka Tågarp (at To­
sterup) ,  Röstånga, as well as at Killegården and Båuf on Sö­
deråsen. As Lugnås sandstorre ANG E LIN distinguished the 
Iowest, arkose-like , often red strata, which are only encountered 
at Delperöd and Forsemölla (at Rörum), at which last mentioned 
place they are said to occur in a lternate l ayers with the gneiss, 
which therefore with no little prohability should be looked 
upon as a metamorphosed arkose . 

In l 8 6  7 TonELL,  who uses KJEfWLF's denomination >> Spa­
ragmit >> for the sandstorre in question, describes some so called 
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fossils , amongst others Eophyton Linnaeanum 'l'o HELL, 1 Psam­

michnites ( Arenicolites) pigas 'l'oHELL and Cordaites ? Nilssoni 

'l'oimLL ; the two last mentioned he states to be from the Sim­
rishamn district. 

As will be more particularly mentioned in the account 
·of Västergötlan<l's Gambrian sandstones, WALLIN ( 1 8 6 8) called 
the lower part of it after Eophyton Linnaeanurn , which occurs 
plentifully therein, » Eophyton sandstone » ,  a name which was 
afterwards also used for the Seanian sandstone .  lt was not 
until 1 8  7 3 that N A T H O HST in his thesis for the doctor's degree 
showed that the majority of the » fossils » from the Eophyton 
sandstone , which had at that time been described, were only 
trails or tracks partly eaused quite mechanically, partly of 
animals in motion . 

In 1 8 9 2  Momm.G mentioned (in his paper » Om Olenellus­
ledet i sydliga Skandinavien » )  the d iscovery of two species of 
Olenellus in the Seanian sandstone . One of them, O. (Ho/mia) 
Lunrlpreni M.BG, of which a badly preserved ,  indeterminable 
specimen , a.lready mentioned by LuNDGHEN in 187 4 ,  had only 
been met with in loose boulders at Lake Tunbyholmssjön in 
a grey, brown-speckled sandstone in which also Hyolitlrus De 
Geeri Hour occurred . From Gladsax and a spot vV. of Tun-
byholm fossils had also, although not in a determinable con­
dition , been found in a sandstone similar to the boulders 
previously mentioned . The other one , O. (Schm-idtielltts) Torelli, 

had been found in the solid rock immediately S .  of Simris­
hamn in a blue-grey, strongly calcareous sandstone embedded 
in the ordinary grey .. green sandstone there . Besides O. Ton:lli 

there was a plentiful occurrence of brachiopods, Obolella JYio­

bergi \V A LCO'l'T and O. Lindström-i W ALCOTT . These species, 
together with Hyolithus De Geeri, have also been encountered 

1 Two of the originals are derive.d from V ästergötland, but one from Skäne 
i n  »saxo arenaceo formationis siluricae inferioris ad J acum Riu gl'jön » .  Only 
Gotl andian sandstone is, however, restin g there. 
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at Sularp, here in a loose brown sandstone , intermingled in 
the grey-green , brown-speckled,  bard sandstorre common there . 
In a similar rock the same fossils were subsequently proved 
at S. Sandby . Even between Brantevik and Gislöfshammar 
an Olenellus had been found in grey-green sandstone resting 
there . I was then inclined to consicler the strata hearing O. 

Torelli as being somewhat oleler than the rock in which O. 
Lundgreni l tad been found,  but all these strata as younger 
than the strata of O. Mickwit.zi ScHMIDT . If there really may be 
any difference of age between the said three species ,  it can, 
however, hardly be very great . 

At Hardeberga, as well as at Simrishamn, one can clearly 
see the greenish sandstorre directly overlying a white , thickly 
banked ,  hard sandstone , the typical Hardeberga sandstone .  If 
the green sandstone which bears Olenellus l'orelli is parallelized 
with the Mickwitzia sandstone in Västergötland, which rests 
directly upon the Archaean, the lower white sandstone in 
Skåne is, of course ,  older than any that has been encoun­
tered in Västergötland. 

During the construction of the harbom of Simrishamn there 
was a good opportunity a few years ago of studying sections in 
the lower sandstorie . Pretty thick greywacke-like strata were 
at some places found between the bard sandstone banks, at 
other places , however, slaty sandstone , rich in a Hyolithns , 

a l l  unfortunately far too badly preserved to be determined as 
to the species , was found.  

The sandstone is easily accessible in the Simrishamn di­
strict in the bare shore-rocks, giving a splendid opportunity 
for studying the sequence of strata. The many small d isloca­
tions m et with here are ,  however, a serious check . HoLST tried ,  
in 1 8  9 3 ,  to set fort h the succession of strata in the lower 
sandstone ,  partly in the Kalmarsund district, about which more 
later on, partly in Sonth-eastern Skåne . According to Hor.sT 
we me et in the last mentioned area l )  the bottom-stTatum, a 
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red ,  richly felspathic sandstone , at Raskarum, l''orsemölla 
(parish of Rörum) , Glimminge (parish of Bolshög) and near 
the southern end of Lake Gyllebosjön . 'l'here is of course 
no transition behveen the sandstone and the gneiss at 
Forsemölla, such as A:'IIGELIN thought he saw ; it is only 
the great amount of umveathered felspar which could have 
eaused ANG ELIN 's  statement . At Ekeröd a conglamerate is 
fonnd in  bonlders , with pebbles of quartz and felspar in a 
cementing matter like the rock of the bottom stratum. After 
this c01ne : 

2 )  blue-grey or black sandstone with tracks ,  3) whitish 
sandstone with grey seams (with h·acks) , 4) sandstorre with 
Diplocraterion (J enestadshall and Brantevik are occurrences 
especially to be mentioned) ,  immecliately above which there 
follow in the said two localities ;) ) shelfs hearing Psamm·ichnites 
(A renicolites) pigas 'l' o H EJ, L and Cordaites ? Nilssoni TmmLL 
(herein a sandstone-conglomerate) ; a bo ve these strata come 
first 6 )  grey, thereupon 7 )  dirty-grey and greenish sand­
stones, the former rem.inding one of the green shales at Born­
holm, which hear Hyolithus, the latter remind ing one of the 
sandstone shingles at Kalmarsund , and finally highest up 8)  
a phosphorite · hearing, dark sandstone w hi  ch in  its highest 
layer is filled with lumps of iron pyrites .  

In  the sandstone at the coast of Småland (and Blekinge) ,  
along Kalmarsund,  HoLST proved a similar seq uence .  He has 
h ere as bottom stratum l )  sandstone r:onplomerate with pebbles 
of quartz , more rarely of Archaean rock , thereafter (yet onl,v 
in the extreme North) 2) red-striped sandstone, then 3) white 

or red sandstone with Scolithus linearis To RELL (well deve­
loped on Furön Island) and 4) preen-prey sandstone with winding 
worm-trails, Scolithus errans 1'0 lmLL . Furthermore is mentioned 
5) sandstone with Diplocraterion, of which HoLS'l' does not 
know, though, whether it may not possibly be older than the 
sandstone hearing Scoldhus errans just mentioned .  In connection 
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with the Diplocraterion-bearing sandstone comes 6) 'White, 

partly calcareous san.dstone. 
ln .M:örbylånga, the only place in Öland where solid 

rock of lower Gambrian sandstone has been observed, one can 
find a partly grey, partly black, bituminous sandstone, superim­
posed by the Oclandicus zone (Hoi.s-r l 893). But otherwise 
only a grey or green (glauconite-hearing), partly phosphorite­
bearing sandston e of Lo w er Gambrian age is m et with i n 

plenty of stones east up ont of the sea, in the skerri<�s 
in Kalmarsund, as well as in the west-coast of Öland; in these 

stones has been found a fauna described by JVfonEIW in 1892. 
The most common fossils are Hyolit!nrs conjusus HoLM and 
a small braehiopod, JJiscinella Holsti MnG. After the last 
mentioned, very charaeteristic fossil (which unfortunately, how­
ever, could never be proved in solid rock 1) the strata are 
often ealled »the zone of JJiscinella Holsti». It is elear that 
this zone belongs to the OleneJlus beds, bu t its nea.rer position ill 
relation to the other fossiliferous horizons of the sandstones 
cannot be stated. Discinella Holsti v;ras also met with in a 

boulder of a rusty sandstone from Mariehamn (Åland). WIMAN 
is, however, inelined to believe that the boulder was carried 
thither as ballast. 

Oleuellus sp., besides a new Arionellus, and a new Ellipso­

cephnlns are mentioned (l 003) by Wli\tAN front a North Balti<· 

boulder. From snch ones are furthermore mentioned a couple of 

forms previously known from the sandstone of Västergötland, 
viz. JJiickwitzia monili,lera LrNns. and Torellella laevi_qata I...4IN us., 

together with a lot of ostracods and brachiopods. Furthermore 
WD·IAN has found fragments of a trilobite, which he wants 

to interpret as a Pamdoxides, in a sandstone from Åland. Tf 

the interpretation were correet, we would h ere have also Para­
doxides strata with sandstone-facies, and it would be difticult, 

' Diseineila H,,Zsti has been eagedy hut vainly sP-arched for by the aulhor,. 

especially in the Hyolithus·bearing strata in the harbonr of Simrishamn. 
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as WIMAN himself remarks, to determine which of the many 
new species desCl·ibed from here would have to be included 
m the Paradoxides beds, or which of them belong to the 
Olenellus beds. To judge from the list of fossils, it seems 
scarcely credible that all of them belong to one and the 
same faunistic horizon. 

A l. II. The Lower Cambrian of Västergötland. 

Sandstorre forms, as is known of old, the bottom stratum 
m all the mountains of Västerg·ötland. A minute investiga­
tion into this sandstorre was first made by J. A. WALLIN, 

who, in 186S, distinguished in it the following strata: 
3) Fucoid sandstorre (loose, greyish-white) 
2) Eophyton sandstone1 (hard and �with numerous »plant­

fo:ssils") 
l) Conglomera te (with well roiled tjuartz pebbles). 
As we have mentioned previously, the so called plant­

fossils were desCl·ibed by TORELL (18G7 and 1870), and LIN­

NAHSSON also contributed (1869 and 1871) towards an increase 
in their number. It has also been mentioned before, how 
NATHOHST, already in 1874, showed that the majority of these 
)>plant-fossils>> were mere tracks. He published further works 
in this direction in 1881 and 1886. Some of the new spe­
cies desCl·ibed by LlNN AnssoN from the Gambrian sandstorre of 
Västergötland were, however, genuine fossils. Already in 1868 

he mentioned a Lin.r;tda from the Fucoid sandstone in Djupa­
dalen, and afterwarcls another, better preserved, which he, in 

18 6 9 (»Om några försteningar från V estm·g-ötlands sandstens­
lager»), called Lin.r;ula? favosa. At the same time he described 
from the Lower sanelstorre under the name of Lin,qula moni­
lifera the brachiopod which ScHMIDT, on account of its having 
been found by J\iiCKWITZ in Esthonia, too, later called Mick-

' The term Eophyton sandstone was here used for the first time. 
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witzia monilifera, and which afterwards had to give the name 
to the zone. And in 1871 LINNAHSSON desCI·ibed from the 
same beds Hyolithus laevigatus (by HoLM in 1893 called 
Torellella laevigata), and under the names of Agelacrinus 

and Astylospongia t wo fossils which N ATHORS'l' in 1 8 81 , after 
having come to the conclusion that they were impressions 
of Medusae, called Medusites. 1 NATHOHST also drew the 
conclusion that, when the sandstone with interstratified clay 
layers was depositecl at Lugn{ts, where the fossil Medusae 
were fonnd, there had been a long, shallow, periodically emer­
ging shore. In 1885 and 1886 he contirmed his evidence still 
further by showing that the qua rtz pebbles in the cong]omerate 
were sandworn. 

ln 190 l HoLM proposed to exchange the appellations 
Fncoid sandstone and Eophyton sandstone, which had until 
that time been generally used, for the nwre up-to-date 
names of Lingulid sandstone and Mickwitzia sandstone. Already 
LINNAHSSON (for example in 1869, in his Memoir alluded to 
above) considers it more suitable to group the bottom conglo­
merate together with the overlying Eophyton sandstorre into 
one division. On Kinnekulle the thickness of the Mickwitzia 
sandstone is, according to HoLM ( 190 l), l O m., whilst the 
Lingulid sandstone, which everywhere has a much greater 
thickness than the former, reaches 24 m. The Mick­
witzia sandstone, the lower of the two divisions, is generally 
scarcely accessible, at least not in natural sections. But in 
the small lJUgnås Hill, to the East of Kinnekulle, where 
the sandstone is only to a small extent covered by alnm 
shale, from which l.dNNABSSON mentions the fossils charac­
teristic for the Olenid shale, we have at many places penetrated 

' As the generic name JJ!Iedusites was previously used by GERMAR for somc 

problematical fossils that were by GoLDFuss referred to Lumbricaria, WALCOTT 
(Fossil Medus�. Monogr. U. S. Geol. Surv. Vol. 30. Washington 1898) proposed 

the name Med1tsina instead. 
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the sandstorre in the mil1storre quarries, in order to get down 
to the weathered Archaean (millstone rock) which forms the 
substratum, and there the lower strata of the sandstone are 
qnite accessible. It is also there that the greater part of 
the fossils of the sandstoue were fonnd. 

b) The Lin/}ttlid sandstone is generally very thickly ban­
ked, loose, light-grey, usually with yellowish-brown, rusty 
tiares and spots on surfaces exposed to the atmosphere, eaused 
1Jy the weathering of the iron pyrites interspersed in it. Pos­
sils (scarce brachiopods) are only found at Djupadalen (NE. 
of Alleberg) and in Kinnekulle. One of the upper sandstone 
banks of Kinnekulle is highly calcareous, and the uppermost 
surface of this stratum itself full of small pebbles of a sand­
storre highly impregnatecl with iron pyrites. This conglome­
rate is, however, fairly thin. The bounclary between the Lin­
g-ulid sandstona and the Mickwitzia sanelstorre is never marked 
in Kinnekulle, but at Presttorp, at the northern end of Bil­
lingen, there is, according to LINNAHSsox (1871), a conglome­
rate at the saicl boundary. 

a) The 1llickwitzia sandston e is hard, grey, bu t weatherecl 
:-;nmewhat reddish. The sandstone, which is rich in mica, 
iii as a rule elivieled into thin beds interstratified with thinner 
sea.ms of a greenish-grey clay. That it is a beach-formation 
iii also shown by its common ripplemarks and pyramidal stones. 
The fossils are mentioned in the foregoing. 

Even in the provinces adjacent to Västergötland the sub­
stratum of the Paradoxides beds, where this is exposed, is 
formed of a sandstone resembling the Lingulicl sanclstone. In 
Östergötland this latter has been encountered only at Svartån 
River and at Motala River. In Närke the extent of the 
sandstone is rather consiclera.ble, Lut even there it is rarelY 
tlirectly exposcd. 



In Dalsland HAVELIN \1909) found m thA sken·ies along­
the shm·e of Lake Vänern, about 20 kro. S. of Åmål, a grey­
green, at certain places conglomeratic, sandstorre hearing· 
M. rnonil,�(era, Torellella laevigata and a .Lingulid. l'hi::; 

sandstorre is deposited in clefts in the Archaean rock. The 

occurrences obsenred are Räfkulteholmeu and adjoining skerrie:-;, 
as well as an islet Rituated 5 km. further south, at Öruec 
klofvarna. 

According to BCHMALENSEE (1892) and HoLM ( 1893, p. 

148), HoLST found a gravelly sandstone with Torellella la:vi­

/}ata LINRS. at Knallarna, SE. of Lake Guttusjön, in the parish 
of Idre, in West-Dalarne. T. laevigata has by O. ]jj_ ScHIÖTZ also 
been found in lime-sandstone resting on another locality, viz. at 

Lomviken, near the Nonvegian frontier, SW. of the afore mentio­

ned place. According to HoLM ( 1893 p. 148, note 2) some 
fragments of Olenellus have also been met with in the same 
lime-sandstone. These fossils are also frequently found together 
·with Mickwitzia, in boulders of sandstoue and conglomerate from 

the N orth-Baltic Sihu·ian. 
Beginning in West-Dalarne, a belt of saudstones ex­

tends, with comparatively few interruptions, northwards along 
the Mountain range and past Torneträsk In the geologi­
ca! general map of Sweden compiled by TönNEBOHM in 190 l 

(Sver. Geol. Unders. Ser. Ba, N:o 6) these sandstones pass 
chieft y under the appellations: Dala sandstone, W emcbl 
quart;�,ite and Cambrian sandstone. The two first namecl are 

now by TöHNEBOHM reckoned to the Algonkian. As Dala 

sandston e is also signified a sandsto u e deposit between Gästrik­
land 's Lake Storsjön and the Bay of G�ifie. I only want to 
call to mind here TönNEBOHM's earlier statement of 1877 
(�om sandstensbäckenet i Gestrikland. ,, - Geol. För. Förh. Vol. 
3) to the effect that this sandstone was deposited contem­
poraneously with the Orthoceras limestone. At that time be 
presumed namely that the formation of the Dala sandstolle 
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continued during the Ordovician. The occurrence of Silurian 
deposits (Orthoceras limestone and Ceratopyge shales) resting 
on I.åmön Island, in the Bay of Gäfle, seems, in my opinion, to 
entitle some hesitation as to TORNEBOHM's determinations of the 
age of this sandstone. The Wemdal quartzite, a stratum in Töll-

. NEBOHM's Seve group, is said to extend from the northern 
end of Dalarne, through Härjedalen and Jf.imtland, up to 

J..�appland. What little I have seen of this formation, about 
whose age especially TöRNEBOHM (as well as HöG BOM) at different 
times have bad very divergent opinions which have given 
rise to a literature of its own, does not entitle me to express 
any definite opinion on this matter. Y et I think l ought to 
mention that I have not been able to find any special reasons 
why this sandstorre should not be of Gambrian age. At Kläf­
sjö Lake the border towards the considerably folded and 
broken Silurian deposits is quite the work of a dislocation. 

In the northern part of the sandstone E. of the moun­
tain ridge SvENOC\IUS has at several places, especially in the 
mountains at Lake Tjäggelvas, in the parish of Arjeploug, and 
at Lake Peuraur, in the parish of Jokkmokk, bu t besides that. 
also at the more northerly situated lakes Lajdaur, Satisjaur 
and Kajtumjaur, found Jlyolitlnts in Sandstones and argillites. 

Already in 1884 SvENONIUS distinguished (>>Nya olivin­
stensförekomster i Norrland.» Ge o L För. För h., V o l. 7) 
these fossiliferous strata as a zone of its own, the » Hyolithus 
zone ». In his work »Om berggrunden i Norrbottens län etc.>> 
(Sver. Geol. Unders. Ser. C, N:o 126) be has a special 
table for the sequence of strata in the Hyolithus zoue. On 
the lowest division, gneiss and hälleflinta, there are Ekolithus 

sandstone, thereafter grey-green shale with Hyolithus, then 
black argillite together with phosphorite-conglomerate and, high­
est up, so called ,Raman shale». The Kurravaara area at 
Torne River is considered as petrographically equal, hut no 
fossils have been found therein. 
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At Lake 'l'orneträsk, where I have myself rninutely m­
,·estigated the lower strata of the division in Luopahta, Kaise­
pakte and Pessinenjokk, a 15 ruetres thick g-reen arg-illite de­
\·oid of fossils is encountered below the above mentioned L 7 2 

m. thick, fossiliferous, g-rey arg-illite of the Kjerulfi zone. Un­
der the green arg-illite there commenced sandston e, 50 m., 

which in its highest part had a thin band of impure lime­
storre and was also otherwise of a very varying appearance. 
Especially remarkable were a • Leopm·d sandstone», white, with 
big- brown spots, as well as a greenish, thinly lamellatecl, and 
another yellowish-grey, slaty sandstone, with black clay coatings, 
\\'hich on some sm·faces showeel particularly beautiful narrow, 
!:iinuous »trails» traversing each other. Uneler this sandstorre 
there are some green and red, fine arg-illites (30 m. ), in which 
Platysolenites antiq�tissimus EJCmv. and Ryalithus sp. were 
infrequently founel. Hereuneler followed sandstorres of varying 
kinds (8 m.) ;  below these a shale resembling greywacke with 
unknown organisms. In the immediate vicinity of this cohe­
rent section the Archaean was seen covered by a coarse con­
g-lomerate, genentted by weathering of the rock-gTound, upon 
"·hich conglomerate we find sandstorre of varying appearance 
(8 m.) underlying greywacke shale. 

Thus we have here below the Kjerulfi beds a series of 
arg-illaceous shales and sanelstorres (the latter predominating) 
of at l east 7 G m. thickness. The sandstorres are partly so 
like those belonging to the Lower Olenellus beds in Skåne 
that it is easy to mix them up. 

\V e know of old that the Silurian deposits m Sweden 
partly har.monize with those of England, partly with those 
of Russia, or in other words, that the conditions relating to 
the formation \vere similar in certain parts of the country for 
certain periods, sometimes to those of a more south-wes-
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terly aTea, sometimes to those of a more north-easterly 
area. Several questions here concerned have of late been 
broug-ht nearer to their solution, partly throug-h ,J. G. AN­

DEHSSON's studies (1896) of the cong-lomerates of Öland, to 
which attention had first been drawn by HoL�t's journey in 
Öland ( 1882), and of bouldeTs found in Öland, partly through 
vVIMAN's reconstruction of the North Baltic Silurian (1903 

and 1907). 

Even Gnö�w ALL's researehes into the Scandinavian Para­
doxides beds (1902) deserve in this Connection to be remem­
bered. For that part of the Silurian period when these were 
deposited GnöNW ALL considered himself ab le to disting-uish 
two different Scandinavian Silurian areas, a south-westerly 
and a north-easterly, which in certain points show a develope­
ment different to each other. In the former be includes 
Bornholm, Skåne (and the Christiania district), in the lat­
ter Öland, Östergötland, Närke and .Jämtland (as well as 

Ringsaker in Norway). Västergötland stanels upon the transition 
between the two. Through its well developed Oelandicus zone, 
Öland is, as GnONW AU, has pointed out, really in very close 
Connection with Östergötland, Närke and Jämtland (in which 
last mentioned province the nature of the rock indicates, 
however, conditions which better agree with those of Skåne), 
but in southern Öland the remaining Cambrian, and chiefi.v 
the oldest Ordavieian strata, ag-ree so closely with earrespon­
ding deposits in Skåne, that I want to look upon southm·n 
Öland as belong-ing- to the sputh-eastern Silurian area right 
until somewhat after the end of the Cambrian period. First 
after that, even this part of Öland passes over to the north­
eastern area. Jämtland (as well as Norway), on the other 
hand, show great analogies with Skåne during the oleler part 
of the Ordavieian period, while, on the other hand, the more 
southerly situated Silurian of Dalarne, which during the middle 
Ordovician period nearly agrees with that of Västergötland, 
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otherwise both in its lowest and in its highest Ordovician depo­
sits bears an Eastern Baltic impress. The Gotlandian of· 
Jämtland shows greatest analogy with that of Norway, that 
of Gotland with the Russian, that of Middle Sweden with. 
the Seanian (and that of England). 

To trace the varying course of the development from 
district to district, from period to period, would certainly have 
been interesting. But for several reasons the remarks made 
in the preceding must suffice. It is not enough to be 
able to combine, in our times it is also necessary to have 
facts  to combine. And, unfortunately, our knowledge of the 
Silurian geology of Sweden is as yet much too defective. 
As long as we discuss in full earnest the question relating 
to overthrust areas l 00 km. broad, where the Archaean is 
hiding the Silurian deposits, or concerning mighty Silurian 
beds whose highest parts, right through entire series of strata, 
have been metamorphosed into irrecognisability, whilst the 
Silurian bottom strata, at the spot, or at least in the immediate 
vicinity, are normally developed and preserved, so long it is 
clearly impossible to obtain or give any reliable review of the 
general chorology. 

I would only like to add one thing. Pretty often we 
see in our geological literature more or less direct statements 
to the effect that the Silurian sea has entirely covered Swe­
den, and this with the meaning that at one time the sea 
has occupied the entire area belonging to Sweden. The 
strata then deposited would afterwards through dislocations 
have been divided up into separate areas, of which the denu­
dation has generally left behind only those most depressed. 
That more or less local elevations and depressions occurred 
already during the Silurian period can hanlly be more clearly 
shown than through the conglome1·ates and gaps in the series 
of strata which in Öland have been obse1·ved from the upper 
part of the Gambrian and the lowest part of the Ordovician 



THE UJWEI1 CAMB.11.L\1'. 207 

senes. It is quite m.anifest that such oscillations, due to 
whatever cause, occurred even in the rest of Sweden, and were 
there of consequence for the limits of the sea, as weil as for 
the distribution of the sediments. If we further look at such 
facts as that, that the Silurian in Dalarne comrnences with 
the Ordovician, or that the Mickwitzia beds of Västergötland 
rest directly upon the Archaean, whilst the corresponding 
horizon in the sandstone of Skåne certainly belongs to the 
upper part of the sandstones, from which it is thus seen that 
the Silurian sea must have encroached upon different parts of 
the country at different periods, it strikes me as most probable 
that parts of Sweclen at times lay above sea level during 
the Silurian period, as well as that the depth of the sea 
changed during different periods, at different places. 

I did, of course, not in any way want to deny with 
this that foldings and dislocations played a part with regarcl 
to the distribution of the Silurian areas such as they now are. 
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