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ABSTRACT.-The paper gives a description of the palaeocope ostracodes from the Platyurus , 

Schroeteri, Crassicauda, and Ludibundus beds of central and southern Sweden. The sequence 
of strata exaroined earresponds to the uppermost Llanvirnian, Llandeilian, and the lowermost 
Caradocian of the modern classification of the British Ordovician. The terminology of the 
palaeocope carapace is revised, and several new terms are proposed . A brief account is given 
of the formation of lobes and ornamental extensions . The dimorphism of certain palaeocopes 
is discussed in some detail. Four different types of dimorphism are distinguished, termed 
kloedenellid , cruminal, velar, and histial, each characterizing a separate superfamily. The 
locular dimorphism is regarded as a special type of the histial dimorphism. The suborder 
Palaeocopa is divided into seven superfamilies: Eurychilinacea, Hollinacea, Beyrichiacea, Kloe
denellacea, Kirkbyacea, Leperditellacea, and Leperditiacea. The classification of eurychilinaceans, 
hollinaceans, and leperditellaceans is treated in detail. The following new family-group taxa 
are proposed: Chilobolbininae nov. and Oepikellinae nov. within Eurychilinidae, Tvaerenellinae 
nov. within Piretellidae, and Oepikiumidae nov. within Hollinacea. Fourteen new generic names 
are proposed . Altegether 62 species are described, including 23 new species and r o  species 
which are evidently new, but which cannot be defined at present. The erection of new species 
of dimorphic genera when one of the dimorphs is unknown is discouraged . Specimens of r o  

additional species, mostly types o r  topotype material, are figured . Apart from the new speci
fic names Iisted in the contents Tallinnella? hloubetinensis n. s p .  and Sigmobolbina monoceratina 
n. nom. are introduced. 
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In tro d uction 

This paper forms a part of the present writer's studies on the Middle Ordo
vician of Sweden, and is intended as a study of the ostracode fauna of the 
uppermost Lower Ordavieian and the lower and middle parts of the Middle 
Ordavieian of Central and Southern Sweden. The stratigraphic succession of 
the rocks from which the palaeocope ostracodes are described is as follows 
(the earrelation of the shelly and the graptolitic successions chiefly after 
}AANUSSON & STRACHAN 1 954) :  

Ludibundus beds 
Crassicauda beds 
Schroeteri beds 
Platyurus beds 

Zone of Nemagr. gracilis 
Subz. of Climacogr. haddingi 
Subz. of Glossogr. hincksi 
Zone of Didymogr. murchisoni 

The subzones of Climacograptus haddingi and of Glossograptus hincksi were 
considered by J AANUSSON & STRACHAN as a single zon e corresponding to the 
zone of Glyptograptus teretiusculus of the British classification of the graptolitic 
succession. Following }AANUSSON & STRACHAN ( 1 954; cf. also }AANUSSON 1 95 3 ,  
p .  46 1 )  the boundary between the Lower and Middle Ordavieian i s  placed 
between the zones of Didymogr. murchisoni and Glyptogr. teretiusculus in the 
graptolitic, and between the Platyurus and the Schroeteri beds in the shelly 
succession, i .e .  between Llanvirn and Llandeilo as defined in the modern 
classification of the British Ordovician. 

The stratigraphic terminology of the shelly facies of the Swedish Lower and 
Middle Ordavieian is at present in some state of confusion. The different 
divisions of the shelly facies listed above represent time-rock units of the stage 
category. According to the practice common for the Swedish Cambrian and 
Ordavieian these units are, however, narned after a species and not after a 
locality as in most other countries. Moreover, the specific names are used 
usually to gether with the names of the rock, as "limestone" or "mudstone" .  
As, however, the lithological variation o f  the rock within each division i s  rather 
considera b le, different names of rocks, or the mo re neutral term "beds", ma y 
be used for the same division in different districts . This practice is provision
ally followed also in the present paper. The stratigraphic terminology of the 
Swedish Middle Ordavieian will be treated in a future paper. 

For purely practical reasons the upper limit of the beds examined is drawn 
not at the boundary between the Ludibundus and Macrourus beds, hut at the 
beginning of the complex of bentonite beds in the uppermost Ludibundus lime
stone. As to Västergötland the ostracodes from beds beneath the Schroeteri 
mudstone are not described here, it appearing more advisable to treat them 
together with the ostracodes of the upper part of the Vaginatum limestone . 

The stratigraphy and lithology of the beds containing the ostracode fauna 
described in the present paper will be treated in a series of coming papers on 
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the Middle Ordavieian of Central and Southern Sweden ( excl. Scania) . There 
also a detailed stratigraphical distribution of the astracode species will be given 
together with a discussion on their palaeoecology. 

Historical Survey 

The ostracodes from the Ludibundus limestone and corresponding beds in Sweden 
have been treated already by several authors , in the first place by THORSLUND ( 1 940 , 
1 948) . Some ostracodes have been recorded also from the Crassicauda limestone. 

LINNARssoN ( 1 869 a, b) described Beyrichia ( = Steusloffia) costata LINNARS. from 
Västergötland, and called ( r 869 b), in view of the occasionally abundant occurrence of 
this species, a part of the Ordovician sequence in this district the Beyrichia limestone 
(=the middle and upper part of the Ludibundus beds) .  KOLMODIN ( r 869) described 
Beyrichia bilobata KoLM. [=interna! mould of Steusloffia cf. costata (LINNARS.)] from 
regio C ( = Ludibundus beds) of Ålleberg, Västergötland. TÖRNQUIST ( r 883 ,  p. 1 9) 
recorded Beyrichia costata LINNARS. [ = Steusloffia linnarssoni (KRAUSE) + Tallinnella 
dimorpha ÖPIK according to his collections in the Museum of the Palaeont. Inst. of 
Lund] from the Flagkalk ( = Crassicauda limestone) of the Siljan district. RADDING 
( 1 9 1 3 )  described Primitia Tolli BoNNEMA [ = Conchoprimitia? conchoidea (HADDING)] , 
Primitia ( = Conchoprimitia ?) conchoidea HADDING, and Primitia ( = Pyxion) carinata 
RADDING from the Nemagraptus gracilis beds of Scania. The ostracode faunas from the 
Lower Chasmops ( = Ludibundus) limestone of the Brunflo-Lockne area, Jämtland, and 
the erratic boulders of the Tvären area, Södermanland, were comprehensively treated 
by THORSLUND ( 1 940) . He recorded (pp . 1 86-r 87) from these beds 33 different species ,  
r 5 of w hi ch were new and others identified with species previously described from 
Estonia or the North German erratic boulders . Eight of these species were merely 
listed, the others described and illustrated.  Two new genera, viz. Balticella and Öpikella 
( = Oepikella, cf. p. 2 1 7) ,  were erected. }AANUSSON ( 1 947, p. 46) Iisted Tallinnella 
dimorpha ÖPIK and Steusloffia aff. costata (LINNARS.) [ = S. linnarssoni (KRAUSE)] from 
the Crassicauda limestone of the Siljan district . THORSLUND ( 1 948) described the ostra
code fauna from the Kullatorp bore , Kinnekulle , Västergötland, including 6 new species 
from the beds corresponding to the Ludibundus limestone, and gave a redescription of 
Pyxion carinatus (HADDING) and Steusloffia costata (LINNARS.) .  Seven additional species 
were Iisted in the text. From the lowermost layers of the core (below 84.90 m) , corre
sponding to the uppermost Crassicauda and the lowermost Ludibundus beds (cf. }AA
NUSSON & STRACHAN 1 954, p. 687) , THORSLUND ( 1 948, p. 3 50) recorded the following 
species: Euprimitia cf. locknensis [ = Euprimites locknensis (THORSL.)] , Conchoprimitia cf. 
tolli integra ÖPIK (=C. cf. leperditioidea THORSL.) ,  Winchellatia aff. variolaris ( = Sig
mobolbina cf. sigmoidea n.  sp . ) ,  Bromidella coelodesma (ÖPIK) ( = Uhakiella cf. coelodesma), 
Chilobolbina dimorpha THORSL. [ = Laccochilina (Laccochilina) sp. indet.] , Steusloffia 
aff. costata [ = S. eosfata (LINNARS.) + S. multimarginata ÖPIK + S. sp. indet.] , and 
Tallinnella dimorpha ÖPIK. Also from the uppermost part of the Norra Skagen core , 
Kinnekulle , from the beds corresponding to the lower part of the Ludibundus and the 
uppermost Crassicauda beds, some ostracode species were Iisted by THORSLUND ( 1 948, 
pp. 3 59-360),  viz. Primitia ( = Parapyxion) subovata THORSL. ,  Bromidella coelodesma 

(ÖPIK) ( = Uhakiella cf. coelodesma) ,  Tallinnella dimorpha ÖPIK, Chilobolbina dimorpha 
THORSL. [ = Laccochilina (Laccochilina) sp. indet. ] ,  Steusloffia aff. costata (LINNARS.)  
[ = S. linnarssoni (KRAUSE) + S. multimarginata ÖPIK + S. costata (LINNARS.)] , Gera
topsis aff. perpunctata prominens ÖPIK (= Sigmoopsis bergsbrunnae n . sp . ) ,  and Ctenen
toma cf. polytropis (ÖPIK) (= Oecematobolbina sp . ) .  HEDE ( 1 95 1 )  Iisted Conchoprimitia 
conehoides (HADDING) and "Primitia" tolli RADDING ( = Conchoprimitia? conchoidea) from 
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the Nemagraptus gracilis beds of a boring in the Fågelsång district, Scania,  and NrLSSON 
( 1 95 1 )  Conchoprimitia sp.  (=gen. et sp. indet.) from the beds with Trinucleus bronni 
of SE. Scania. LINDSTRÖM (1 953) described from the Sularp shale (=upper part of the 
Ludibundus beds) of the Fågelsång district, Scania, Primitiella? spiniger LINDST. , and 
Iisted same other species in el u ding Eurychilina suecica THORSL. ( = Actinochilina cf. 
suecica) and "Primitia" tolli RADDING [ = Conchoprimitia ? conchoidea (HADDING)]. 
]AANUSSON ( 1 953) reported Chilobolbina dentifera (BONN.)  (=C. aff. dentifera) from an 
erratic boulder of the South Bothnian area . Same other occasional reports also exist of 
ostracodes from the sequence of the strata concerned , but the vagueness of the deter
minations prevents as a rule the recognition of the species . 

The above review proves that same information has been available on the palaeocope 
ostracodes from the Crassicauda beds of the Siljan district and Kinnekulle, and also 
a rather comprehensive knowledge of those from the Ludibundus limestone and corre
sponding beds of the Autochthonous of Jämtland, the Tvären area (Södermanland) , 
Kinnekulle (Västergötland) , and Scania. The astracode faunas from the Platyurus and 
Schroeteri beds were, however, as yet completely unknown. 

From the papers by BoNNEMA ( 1 909) and ÖPIK ( 1 937) the ostracodes are well known 
from the Uhaku and Kukruse Stages of Estonia , these stages corresponding to the 
Crassicauda and the lower part of the Ludibundus beds , respectively. The stratigraphic 
distribution of the ostracodes in the Middle Ordavieian of Estonia has been recently 
summarized by SARV ( 1 956 a) . The rather poor astracode fauna of the corresponding 
beds of the Oslo region, Norway, has been described by HENNINGSMOEN ( 1 953 b). 

The Material Studied 

The following abbreviations are used to indicate the whereabouts of partic
ular specimens or material: 

LM 
OM 
RM 

Museum of the Palaeontological Institute, Univ. of Lund. 
Palaeontological Museum, Oslo. 
Palaeozoological Department, State Museum of Natural History, 
Stockholm (Naturhistoriska Riksmuseet) . 

SGU Museum of the Geological Survey of Sweden, Stockholm (Sveriges 
Geologiska Undersökning) . 

SH Geological Institute, Univ. of Stockholm. 
SMC Sedgwick Museum, Univ. of Cambridge. 
TM Geological Museum, Academy of Science, Tartu. 
UM Museum of the Palaeontological Institute, Univ. of Uppsala. 

The assembling of the material described in this paper began already in 
1 945 , when Drs.  JuRI MARTNA, HINREK NEUHAUS, and the present writer 
secured a series of samples from the Crassicauda limestone of Furudal and 
Fjäcka, Siljan district, to be examined for ostracodes. Also several samples 
from marly layers intercalated between the limestone beds were collected in 
hope of washing out ostracodes in the way we were used to when working in 
the Estonian sequence of strata. The result was, however, rather disappointing 
as the rocks in the Siljan district appeared to be too much pressed tectonically. 
In the same year also a large South Bothnian erratic boulder ( = Bergsbrunna 
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boulder No. I )  of uppermost Crassicauda limestone was found (UM). In the 
following years the present writer was occupied on different occasions with 
searching for and extracting the ostracodes in this interesting boulder. In I 947 
he was engaged in the search for fossils, mostly ostracodes, from the parts of 
the Norra Skagen bore, Kinnekulle, corresponding to the Schroeteri and 
Crassicauda beds. This was done in connection with an investigation planned 
by Prof. P .  THORSLUND, then at the Geological Survey of Sweden. The need 
for a comprehensive treatment of the ostracodes from the sequence of the strata 
studied made itself felt when the present writer was assigned the description 
of the Platyurus limestone and the Middle Ordavieian of the Böda Hamn bore, 
Öland, and later of the corresponding parts of the Gammalsby and Skärlöv 
bores on Southern Öland. On account of the scarcity of rnaerafossils in most 
parts of the cores it was impossible to carry out a detailed stratigraphical sub
division of the core sections without the help of the often rather abundantly 
occurring ostracodes. These studies have resulted in the present paper. 

On a future occasion a detailed account will be given of the localities ,  and 
the bores from which the greatest part of the material of ostracodes described 
in this paper is derived. Altogether the following material has been examined: 
( 1 ) Siljan district, Dalarna. Stratigraphically precise! y determined series of 
limestone samples from 8 localities, collected chiefly from sections exposed by 
excavations in I 946-I 948 (UM). (2) Erratic boulders from the South Bothnian 
area. Only 3 boulders (UM), which contained an assemblage of rnaerafossils 
sufficiently indicative of the exact stratigraphical horizon, were subjected to 
a detailed examination. (3) Erratic boulders from the Tvären area, Söderman
land. In addition to the material studied and described by THORSLUND ( I  940) 
new boulders collected from this area by Prof. P. THORSLUND, Dr. T. TJERN
VIK, and the present writer in I 954 (UM). (4) Öland. Cores from the Böda 
Hamn (UM), Gammalsby (SGU), and Skärlöv (SGU) borings, and series of 
limestone samples from different representative localities (UM). A collection 
of ostracodes from different localities collected by J .  G. ANDERSSON (RM). 
(5) Östergötland. Cores from the Motala and Smedsby Gård borings (SGU). 
(6) Västergötland. All material of the Kullatorp boring (UM), studied and 
described by THORSLUND ( I 948) .  Cores from the Norra: Skagen and Stora 
Asbotorp borings (SGU). (7) Scania. Material described by RADDING ( I 9 I 3 )  
and additional specimens collected b y  M. LINDSTRÖM (LM). 

The weil-preserved ostracodes from the Ludibundus limestone from the 
Autochthonous of Jämtland, northern Sweden, collected and described by 
THORSLUND ( I 940) (SGU) have been used mainly for comparative purposes. 
Material of the species occurring both in this area and in central and southern 
Sweden has been included in the description of the respective species; one 
additional, taxonomically and morphologically interesting species, Lomatobol
bina mammillata (THORSLUND ) ,  unknown so far outside this area, is treated 
here. 
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Of the species previously described by THORSLUND ( 1 940, 1 948) from the 
Ludibundus beds not all are redescribed. Of some species, viz. Levisulculus ( ?) 
reticulatus (THORSL. ) ,  Ulrichia ( ?) reticulata THORSL. ,  Winchellatia ( = Lomatobol
bina?) gunnari THORSL. , and Pyxion kinnekullensis THORSL. no material beyond 
that studied and described by THORSLUND has been found, and the reader is 
referred to the original descriptions and illustrations. Of most of these species 
only one or two specimens are known. Balticella oblonga THORSLUND is not 
considered as no important additions can at present be made to the description 
by THORSLUND ( 1 940, p .  1 8o). Of Primitia? ( = Levisulculus) extraria ÖPIK, 
listed by THORSLUND ( 1 940, p .  1 86) from the Tvären area, no specimen has 
been found in the collections, and the occurrence of this species in Sweden 
needs further confirmation. 

The material of Palaeocopa exaroined from the sequence of strata studied 
includes, in addition to the species described in the present paper, also speci
mens of at least 9 additional species, probably all new, and three of them 
obviously belonging to new genera. The present material of these species, 
however, does not suffice for a characterization of the species. 

For purposes of comparison the present writer succeeded in obtaining, from 
samples of the rocks from the Kukruse Stage, Estonia, belonging to UM, RM, 
and OM, a great number of the species described by BoNNEMA ( 1 909) and 
ÖPIK ( 1 937) .  Some of these specimens already extracted by Dr. HENNINGSMOEN 
from the rock samples belonging to OM, were kindly turned over to the 
prese?t writer. Also some specimens from the Kukruse Stage of Estonia are 
figured here. This material has been of great importance for the present study 
as the astracode faunas of the Kukruse Stage include species very similar to, 
or identical with, those of the Ludibundus beds of Sweden, and also since the 
good preservation of the Estenian material made it especially suitable for com
parative morphological investigations. Unfortunately no material from the 
Uhaku Stage of Estonia was available for comparison. This has eaused some 
uncertainty in the identifications of the possibly identical or nearly related 
species from Sweden [ cf. e .g. Euprimites cf. eutropis (ÖPIK) , Uhakiella cf. 
coelodesma ÖPIK] . In  a rock sample from the Lepidurus limestene (B11y) of 
Tallinn, Estonia (UM), the present writer was, furthermore, able to find several 
ostracodes described by ÖPIK ( 1 935 ) ,  including the type species Rigidella mitis 
(ÖPIK), Laccochilina (Laccochilina) estonula (ÖPIK), and Conchoprimitia gammae 
ÖPIK. Also one of these specimens is figured in the present paper. Thanks to 
Dr. HENNINGSMOEN's kindness the present writer was able to examine practic
ally all the material from the Lower and Middle Ordavieian of the Oslo region 
described by him 1953  b and 1 954a .  Some of his original specimens are re
figured here. 

During the examination of the material many morphological and taxonomical 
questions arose. For dealing with them a considerably greater first-hand 
knowledge of the palaeocope ostracodes was needed than offered by the material 
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mentioned above. For these purposes much material outside the sequence of 
the strata studied was examined. Great use was made of the large collection 
of Lower Ordavieian ostracodes from the Siljan district, Sweden, collected and 
described by HESSLAND ( 1 949) (UM), of the Upper Ordavieian material from 
the Kullatorp core described by HENNINGSMOEN ( 1 948) (UM), and of the fine 
collection of ostracodes from the erratic boulders of the uppermost Middle 
Ordavieian Macrourus calcareous siltstone from Öland collected and studied  
by  J .  G. ANDERSSON ( 1 893) (RM). At the time when Prof. J .  G .  ANDERSSON 
was working on the Swedish Ordavieian ostracodes in the nineties of the last 
century, a work of which unfortunately only some brief summaries were ever 
published, Dr. E. O. ULRICH sent a collection of North American Ordavieian 
ostracodes to the RM for comparison. This valuable collection, including 
"Leperditella" tumida (ULRICH), Drepanella ampla ULRICH, 1 890, and several spe
cies of Ctenobolbina, Ceratopsis, and Bollia, was kindly put at the present writer's 
disposal by the authorities of the RM. Further material borrowed from the 
same museum included a collection of Bohemian Ordavieian ostracodes, 
obviously determined by J .  BARRANDE, and containing am o ng others numerous 
topotype specimens of Tallinnella? bohemica (BARR.) and Parapyxion prunella 
(BARR.) .  During a stay in the autumn of 1955  at the Senekenberg Museum, 
Frankfurt a .M. , the writer had the opportunity of examirring the type speci
mens and other material described by E. A. SCHMIDT ( 1 94 1 )  from the Boh
dalec beds of Bohemia. This examination has led to the erection of the new 
species Tallinnella ? hloubetinensis in the present paper. 

The author also enjoyed the possibility of examirring Ordavieian ostracodes 
from U. S.A. , obtained through and partly collected by Prof. I. HESSLAND 
(UM, OM, SH). Dr. R. V. KESLING kindly sent a sample containing numer
ous specimens of Quadrijugator permarginatus (FoERSTE) from the Ordavieian 
of Michigan. Through the courtesy of Prof. I. HESSLAND the present writer 
obtained numerous washed samples with Devonian ostracodes presented by 
Dr. R. V. KESLING from several localities described by him. Of these samples 
especially that from the Arkona shale, Ontario ( cf. KESLING 1953  a) contained 
numerous weil-preserved hollinids, including Ctenoloculina and Falsipollex 
(SH). These samples provided the opportunity of obtaining a first-hand knowl
edge of the morphology of the Devonian hollinids. 

Without access to all this material a comprehensive discussion on the taxon
omy and morphology of the palaeocope ostracodes would scarcely have been 
possible. 

Methods of Study 

A general account of the methods of study of ostracodes in a state of preser
vation similar to that of the material treated here is given by HESSLAND 
( 1 949 , pp. 1 14-1 1 8) ,  and most of his considerations are not repeated here. 
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The material described consists mainly of separate valves embedded in the 
rock. Only a comparatively small number of free carapaces could be obtained .  
The state of preservation is rather variable. Specimens from the Tvären area 
are as a rule excellently preserved, as is occasionally also some material from 
other districts. On the ostracodes from argillaceous limestone dissolution of 
the protruding parts of the shell often effaces the details of ornamentation, and 
amongst those from mudstones a large percentage is too badly preserved to 
allow of specific determination. 

The rock samples as weil as one half of the drilling cores were crushed, and 
the fragments of rock of somewhat varying size were subjected to a close search 
under a magnification of x 20. The cores of the borings of Smedsby Gård, 
Motala, and Stora Asbotorp were examined for ostracodes by Mrs. MEIT 
LINDELL, without whose valuable and skilful help the present study could not 
have been finished for several years to come. 

The ostracodes found were cleaned by the present writer with fine needles, 
and the preparation of the material for description and measurement has been 
very laborious. Great care was exerted to expose the subvelar or subhistial 
fields, hut often with only scant success. In several cases the hard. and often 
rather brittle rock did not allow the complete preparation of the rather tiny 
ornamental extensions, and for some species the information about the exact 
shape and position of the adventral structures had unfortunately to remain 
rather incomplete. Specimens which were preserved weil enough to allow of 
specific determination were studied in their ordinary state as weil as with a 
thin coating of ammonium chloride, and also immersed in alcohol or some oil. 
The ammonium chloride coating was used for revealing of details of the 
ornamentation, immersion in different fluids mainly for the detection of possible 
traces of muscle scars, and also for the examination of the intemal structure 
( cf. also HESSLAND 1 949 , pp. I I 6-r  17) . 

For photographing a Leitz Panphot was used. The photographs were taken 
on Gevaert Replica photographic plates (23°). For prints dessigned for collo
type plates Kodak mat Kodura paper, and for those intended for half-tone 
plates Gevaert blanc Ridax paper was used. Unfortunately the supply of the 
former paper was limited, and as this brand does not seem to be manufactured 
any more, some difficulties arose in getting satisfactory prints for the two last 
collotype plates. The magnification as stated in the explanation of the plates is 
not entirely exact, as due to the rather great convexity of most specimens small 
differences in the size of the outline from the scale given are unavoidable. 
Most specimens photographed were whitened with an ammonium chloride 
coating; only some photographs were taken without this coating, or while 
immersed in alcohol. Great care must be taken to free the specimens from all 
traces of fat before applying the coating of ammonium chloride ( cf. also HEss
LAND 1 949, p. I I 6). For this reason the specimens must be washed carefully 
in alcohol beforehand. 
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Sufficiently good photographs were obtained only after many tedious experi
ments. All photographic work was most skilfully carried out by Mr. N. HJORTH, 
the photographer of the Palaeontological Institute of Uppsala. Most photo
graphs were only slightly retouched by Mr. E.  STÅHL. The text-figures of the 
different species were drawn for the most part directly after enlarged prints 
by Mr. E. STÅHL and Mrs. I .  THOMASSON. 

Measurements 

Practically all non-campressed specimens with undamaged outline were 
measured with a Wentworth-Hunt integrating stage. The accuracy of the 
reading was o.oos mm. Of several species a large number of specimens has 
been examined, but most of them were usually too incomplete in some way 
or other to allow exact measuring; thus the actual number of measured speci
mens campared with those examined was, with some exceptions, rather small. 
This was especially the case with species of small size or young instars which 
were generally less perfectly preserved or also more easily damaged by prep
aration. At measuring the specimen was fixed to a lump of plasticine, and 
great care was taken to give the specimen the correct orientation. With small 
specimens a slight change in the angle at which the valve is viewed will cause 
a rather considerable variation in the readings. The exact orientation of speci
mens embedded in matrix is also usually more difficult than that of loose valves 
or carapaces. All measurements were, therefore, repeated twice or more, 
depending on the amount of the difference in the readings, and in the tables 
the average of different readings is given. Before each new reading the specimen 
was removed from the plasticine, and the orientating repeated. In spite of all 
these preeautians the accuracy of the dimensions of the specimens still em
bedded in the rock is apparently inferior to that of the freed specimens. This 
is due mainly to the often experienced difficulty of determining the outlines 
of the specimen against the surrounding rock with sufficient distinction. 

On all specimens length and height were measured, in most cases in the 
usual sense of these terms, i .e .  including the ornamental extensions. However, 
on account of the very variable development and preservation of the latter 
different definitions, which are stated from case to case, had sometimes to be 
applied to these terms. Thus, for practical reasons in addition to, or instead of, 
the length and height of the valve also length and height of the domicilium, 
or those of the lateral surface of the domicilium, were occasionally measured. 
The width of the valve was not measured as the difficulties to give the specimen 
the exact orientation proved too great and, consequently, the different readings 
showed too large divergences to be of practical use. Also in many specimens 
the free edge could not be exposed. The length of the hinge-line was measured 
in all species with sufficiently distinct cardinal corners. In Euprimites the length 
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of the sulcus was measured in addition. All measurements were carried out by 
the present writer. 

The following abbreviations have been used in the tables of dimensions : 

L. val ve Greatest length of the val ve , the marginal structures being excluded . 
H. valve Greatest height of the val ve , the marginal structures being excluded . 
L. domic. Greatest length of the lateral surface of the domicilium. 
H.  domic. Greatest height of the lateral surface of the domicilium . 
L. lob . Greatest length of the lobate area. 
H.  lob . Greatest height of the lobate area. 
H-L Length of the hinge-line ,  i .e. the distance between the cardinal corners . 
L .  sulcus Length of the sulcus , i . e .  the distance between the ventral end of the sulcu s 

and the dorsal margin of the valve . 
c carapace . 
h heteromorph. 

left valve . 
r right valve . 

tecnomorph. 

All dimensions are given in mm. 
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GENERAL PART 

Termt"nology 

The terminology of the astracode carapace as adopted in the present paper 
earresponds essentially to that of HESSLAND ( I 949) and KESLING ( I 95 I C). In 
order to achieve sufficient darity in the taxonornie discussions as well as brevity 
in the descriptions the creation of some new terms and also the redefinition 
of some already existing was, however, unavoidable. Some of the new terms 
have been introduced already in the papers by MARTINsSON ( I 955 ,  I 956b) 
and ]AANUSSON & MARTINSSON ( I 956) .  Only terms used in the present paper 
are Iisted below. 

General Terms of the Carapace 

The orientation adopted in the present paper is that of BONNEMA ( I  909 , 
I 9 I 3 a, b, I 930, I 932 ,  etc . ) ,  SWARTZ ( I 936) ,  TRIEBEL ( I 94 I ) , HESSLAND ( I 949) ,  
LEVINSON ( I 950), KESLING ( I 95 I  C etc.) ,  HENNINGSMOEN ( I 953 a etc . ) ,  and 
others, the adductor muscle scar being situated in front of the transverse Iine 
through the middle of the valve. A comprehensive discussion of the characters 
used for the orientation of the astracode valve is given, inter alia, by TRIEBEL 
( I 94I ) ,  HESSLAND ( I 949 , pp. I I 8-I 23) ,  and KESLING ( I 95 I C) . 

Longitudinal direction. A direction of the valve or of a part of the valve per
pendieular to the direction of the transversal section. In the descriptions the 
abbreviations (tr. ) and (Iong.) indicate the direction of the length or width of 
the part of the valve referred to (cf. also ]AANUSSON & MARTINsSON I 956) .  

Domicilium. In ostracodes with adventral or marginal structures or with 
·Other ornamental extensions, the carapace exclusive of the ornamental exten
sions. This term was defined by KESLING ( I 95 I c, p .  I I 9) as applying only to 
.ostracodes with "false pouch" ( = do/on) . This restriction seems, however, to 
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OUTLINE 

OCJCJ 
Prep/e fe Ample fe Poslplele 

DORSUM 

Hvpoc/ine Orfhocline E:.picline 
Fig. I. mustration of the descriptive terms of the Outline and of the dorsum. 

be superfluous. The domicilium as defined in the present paper, comprises 
the parts of the valve which reflect the interior relief of the valve excluding all 
prominent ornamental extensions (cf. also MARTINsSON I 955, p. 6) . 

Mid-length and mid-height. The transversal and frontal mid-line, respectively, 
of the valve or of some area of the valve. 

Preplete1 outline. Lateral outline of the domicilium in which the greatest 
height of the domicilium lies in front of the mid-length of the val ve ( cf. Fig. I). 

Postplete outline. Lateral outline of the domicilium in which the greatest 
height of the domicilium lies behind the mid-length of the valve. This type of 
outline has often been called the leperditioid outline. 

Amplete outline. Lateral outline of the domicilium in which the heights 
of the anterior and posterior halves of the domicilium are more or less equal. 

Dorsum. A flattened area adjacent to the hinge-line and set off from the 
lateral surface; in forms with a prominent, ridge-like dorsal plica, the area 
between the summit of the plica and the hinge-line ( cf. Fig. 2). The dorsum 
may be epicline, protruding beyond the hinge-line, orthocline, or hypocline, not 
concealing the hinge-lin e in strictly lateral view ( cf. Fig. I). 

Lateral surface of the domicilium. Part of the external surface of the domi
cilium limited by the lateral margin of the dorsum or, if the dorsum is either 
poorly defined or absent, by the hinge-line and the histial structure (when 

1 The so-called "plenate terminology" was introduced by SWARTZ (1945, see also SwARTZ 
& 0RIEL 1948). This terminology has been found useful in the above modified form. The 

ending -plete should, however, be substituted for -plenate. SWARTZ evidently constructed the 

element -plenate on the basis of a suppos
.
ed Latin verb pienare ( = to fill) of which the past 

participle would be plenatus ( = -plenate). As, however, a root verb (-)plere already exists, 

i t would be more appropriate to use the participle ( -pletus = -plete) of this verb. 
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Fig. 2. Diagramrnatic transverse sections through ostracode carapaces illustrating some of the 
terms used in the present paper: A, an eurychilinid carapace; B, a sigmoopsid carapace; C, a 

bassleratiine carapace, drawn essentially after Lennukella europaea (ÖPIK) . 

present) or the velar structure (when present, and no histial structure is devel
oped) . In forms without any histial or velar structures the lateral surface may 
be defined by an adventral bend, or the carinal structure, hut may also be 
undefined. Notwithstanding its rather complicated definition the above term 
has been found very useful in the description of ostracodes, especially of those 
with a velar or histial structure. 

Preadductorial and postadductorial area. Part of the lateral surface of the 
domicilitim in non-sulcate valves in front of and behind the transversal Iine 
through the adductor muscle scar, respectively; in sulcate or lobate valves in 
front of and behind Sz, respectively (cf. Fig. 3) (cf. also ]AANUSSON & MAR
TINsSON 1 956) .  

Subvelar field. Part of the peripheral surface of the valve limited proximally 
by the velar structure, and distall y by the free edge ( cf. Fig. 2 ) . When a histial 
structure is present the subvelar field forms part of the subhistial field. 

Subhistial field. Part of the peripheral surface of the valve limited proximally 
by the histial structure, and distally by the free edge . 

For the other general terms of the carapace not mentioned here, cf. KESLING 
( 1 95 1 c). 

Terms of the Ornamental Extensions 

The terms of certain ornamental structures are further explained m the 
chapter on the ornamental extensions. 

Ornamental structures. Solid extensions of the shell, not leaving any distinct 
trace internally or upon the interna! mould. 
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Adventrat structures. Ridge, flange, or frill-like extensions upon the ventral 
part of the domicilium situated at some distance from the free edge. The 
extensions may extend from one cardinal corner to the other, or be confined 
only to some part of the area along the free edge. From Lat. ad- , close to, and 
ventral, referring to the general position of these extensions upon the domi
cilium. This term is not quite satisfactory, and a more univocal one will 
probably have to be coined in the future. In the present paper three different 
types of adventral structures are distinguished, narned the velar, the histial, 
and the carinal structure. 

Velar structure. An ornamental ridge, flange, or frill which in quadrilobate 
valves lies ventral of the connecting lobe, and assumes the corresponding 
position in non-sulcate or sulcate valves ( cf. Figs. z A-C, 4). Often dimorphic.  

Histial structure. An ornamental ridge or flange which in quadrilobate valves 
forms a direct continuation of the ventral end of the connecting lo be, protrudes 
in ventral or lateroventral direction, and takes the corresponding position in 
non-sulcate or sulcate valves ( cf. Figs. z B, 4). Often dimorphic. From Greek 
l.crrlov, sail. 

Carina! structure (in palaeocope ostracodes) . Different kinds of non-dimorphic 
ornamental ridges situated lateroventrally, and often occupying about the 
same position as the connecting lob e in quadrilobate valves ( cf. e.g. Fig. z C;  
KESLING & CaPELAND I 954, Figs. I E, F). 

Dorsal plica. A ridge or crest formed on the boundary between the dorsum 
and the lateral surface of the domicilium ( cf. Fig. 2 A, C). I t seems advisable 
in the ostracodes to restrict the term "plica" to this structure. 

Marginal structures. Ridges, rows of tubercles, or flanges situated on the 
subvelar field or, in non-velate valves, on the part of the valve roughly corre
sponding to the subvelar field. If the structure is very close to the free edge it 
is called marginal, if at some distance from i t i t is called admarginal ( cf. Fig. 
z A, C) . 

Terms of Lobation and Sulcation 

Lobal and sulcal structures. Elevations and depressions of the domicilium 
which reflect the intemal relief of the valve. 

Lobes LI, L2, L3, L4 (cf. Fig. 3 B) .  The symbols for the lobes in quadrilo
bate valves (cf. HESSLAND I949, pp. I 29-I 3o; KESLING I95 I c) and also in 
valves in which a quadrilobal pattern may be traced. In trilobate valves the 
lo be behind Sz should not be called L3 as done by KESLING ( I95 I c, p. I I 7) ,  
hut might be narned L3-4 or Lp ( = posterior lobe, cf. HENNINGSMOEN I954c, 
Fig. I ,  I 955 ,  Fig. 4)· 

Sulci Sr, S2, S3 (cf. Fig. 3 B) .  The symbols for the sulci in quadrilobate 
valves, and of the homologous sulci in trilobate, bisulcate, or unisulcate valves 
(cf. HESSLAND I 949 ; KESLING I 95 I C; HENNINGSMOEN I 953 a ,  Fig. z). Sz bears 
on a part of the intemal side the scar of the adductor muscle. 
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Fig. 3 ·  I llustration o f  some terms o f  lobation and sulcation used i n  the present paper. Further 
explanation in the text. 

Non-sulcate valve. Valve without sulcus or with only a very faint sulcal 
depression. Unisulcate valve. Valve with only one sulcus, a corresponding 
distinct sulcal depression, or an adductorial pit. In the forms described in the 
present paper the sulcal structure in unisulcate valves always earresponds to 
Sz. Bisulcaie valve. Valve in which two sulci are present, or one sulcus and a 
distinct sulcal depression. The sulci in bisulcate valves referred to in the 
present paper earrespond to Sz and 83 .  Trilobate valve. Valve with 3 lobes or 
also one in which the trilobation may be clearly traced. Quadrilobate valve. 
Valv e with 4 lo bes ( cf. Fig. 3 B) or also on e in w h ich the quadrilobation ma y 
be clearly traced. 

Sulcus. A groove on the extemal surface of the valve, distinctly expressed as 
an elevation upon the intemal side of the valve. The furrows on the extemal 
surface of the valve which do not leave distinct traces in the intemal relief of 
the valve are here usually termed fissures or furrows. Sulcus is also the term 
for Sz in unisulcate valves. 

Sulcal depression. A gentie concavity without distinct borders on the extemal 
surface of the valve, being expressed as a faint elevation on the intemal side 
of the valve. 

Adductorial pit. A pit in the lateral surface of the valve ( cf. Fig. 3 A) , the 
corresponding elevation upon the intemal side of the valve hearing the scar 
of the adductor muscle (Schliessmuskelgrube RABIEN 1 954, pp. 38-39;  cf. also 
MARTINSSON 1 95 5 ,  p. 6) .  

Lobe. An elongate major protuberance producing a corresponding depression 
upon the intemal side of the valve. 

Knob. A rounded, more or less distinctly delimited major protuberance ( cf. 
Fig. 3 B) .  Corresponds to lobe + knob in KESLING ( 1 95 1 c). 

Posteroventral lobe. A conspicuous inflation of the ventral part of the post
adductorial area of the domicilium ( cf. Fig. 3 A) as in Steusloffia or Bolbina. 

May earrespond to the ventral part of L3 . Anteroventral lobe. A conspicuous 
I 4 - 563272 B ull. of Geol. Vol . XXXVII 
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inflation of the ventral part of the preadductorial area of the domicilium as in 
some species of Bolbina. 

Connecting lobe. A lobe connecting the ventral ends of some or of all lobes 
in quadrilobate valves as in Tallinnella ( cf. Fig. 3 B) .  

Adventral lobe. A lobe corresponding to L 1  + connecting lobe + L4- and 
not continuous with the ventral ends of Lz and L3 . As in Bollia. 

Preadductorial node. A small n ode in front of Sz ( cf. Fig. 3 A) or of the scar 
of the adductor muscle (presulcate node, HESSLAND 194-9, p. 1 30). 

Bend. A rather sharp angulation of the valve, usually producing a corre
sponding concavity upon the intemal side of the valve. If the bend is situated 
on the boundary between the dorsum and the lateral surface of the valve it is 
called the dorsal bend, if i t runs along the free margin, i t is termed the adventrat 
bend. 

Speral process. Hollow extension of the dorsal part of L 1 ,  can be shaped as 
a bulb or a spine. As in Ceratopsis, Sigmoopsis, and Glossomorphites. From 
Lat. sperum, ram. 

For the definitions of the terms sulcation, lobation, bulb, node, ventral lobe, 
inflation, geniculum, see KESLING (I 9 5 I c), and for semisulcus, lob a te area, and 
extralobal area, see HENNINGSMOEN ( I 953 a, pp. I 88-I90). 

Terminology of the Dimorphic Features 

This terminology is further explained in the chapter on the dimorphism in 
the palaeocope ostracodes. 

Tecnomorphs. In dimorphic species valves or carapaces of preadult moult 
stages, and those of the adult stage which are essentially similar to preadult 
valves. From Greek -rlxvov, cub, and [J.opcp�, shape, referring to the similarity 
between the adult and the preadult valves of this type (see also JAANUSSON & 
MARTINSSON I 956) .  

Heteromorphs. Valve o r  carapace o f  a supposed female having dimorphic 
characters not occurring in tecnomorphs. 

Kloedenellid dimorphism. Type of dimorphism characterized by an inflation 
of the posterior part of the female domicilium. 

Crumina. A distinct anteroventral or ventral, more or less pouch-like inflation 
of the domicilium in the female carapace as in beyrichiids ( cf. Fig. 4-). From 
Lat. crumina = pouch. Previously called "pouch" ( cf. KESLING I 95 I c, p .  I I 9) 
or also "brood pouch" .  

Cruminal dimorphism. Type of  dimorphism characterized by the develop
ment of a crumina in female carapaces as in beyrichiids ( cf. Fig. 4-). 

Dolon. The part of the velar or histial structure which in heteromorphic 
valves is modified in comparison with that in adult tecnomorphs ( cf. also 
MARTINSSON 1 95 5 ,  p .  6). From Lat. dolo(n) = a  kind of sail. If formed by a 
velar structure it is called the velar dolon; if by a histial structure, the histial 
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Fig. 4· Diagramrnatic transverse 
sections illustrating the velar 
(A) , histial (B),  and cruminal 
(C) types of dimorphism. crum . ,  
crumina; hist. , histial structure; 
vel. , velar structure. Tecno
morphs above, heteromorphs 
below. 

A 

u 
t t vel. his! .  

B c 

do/on. A dolon may be developed as a flange or pouch; in the latter case it has 
usually been designated by the samewhat contradietory term "false pouch" 
(cf. e .g. KESLING 1 95 1 c, p .  1 1 9 ;  for the egg-shaped type he also used the term 
"pouch",  cf. op. cit . ,  PI. IX, Fig. 7) . For the flange-like type of dolon so far 
no term has existed. There seems to be no need at present to coin special terms 
for different types of dolon characterized only by shape or extension. 

Velar dimorphism. Type of dimorphism in which the velar structure is di
morphic ( cf. Fig. 4). 

Histial dimorphism. Type of dimorphism in which the histial structure is 
dimorphic ( cf. Fig. 4). 

Locular dimorphism. A special type of the histial dimorphism in which the 
heteromorphs exhibit pit-like depressions ( = loculi) between the histial flange 
and the velar structure or, if the velum is missing, between the histial flange 
and the free edge. As in Dilobella, Tetradella, Ctenoloculina, and related genera. 
See also pp. 203-204. 

The Ornamental Extensions of the Va/ve 

E. A. ScHMIDT ( 1 94 1 )  and HESSLAND ( 1 949) suggested that the development 
of certain ridge- and friil-like extensions of the valve is of greater taxonornie 
importance than had been assumed previously. The subsequent studies have 
largely confirmed their suggestions. In order to study the formation of the 
ornamental extensions of the valve the present writer has examined numerous 
thin sections, and has tried to follow the ontogenetic development of these 



VALDAR JAANUSSON 

d o  ton 

Fig. 5·  Diagramrnatic drawings after transverse thin seetians to illustrate the construction of 
the adventral structures. x 6o. A, Sigmoopsis P!t_ltyceras (ÖPIK) , Estonia, Kukruse, Cnoc: hetero
morphic val ve. B , Euprimites effusus n .  s p . ,  O land, Böda Hamn core , Platyurus limeston e, 
20.72 m: heteromorphic valve. Bi, the Iine bisecting the adventral extensions. Note the similarity 
in the position of the velar and histial dolons due to the high placing of the dolonal flange in 
Euprimites in comparison with the tecnomorphic velum in the latter genus and the non-

dimorphic velar ridge in Sigmoopsis. 

extensions in different groups of the Palaeocopa. Although this study is still 
not quite concluded, some of its results are summarized below. 

TRIEBEL ( 1 941 ,  pp. 357-358) reported that in thin sections of the "pouch" 
( = velar dolon) of Primitiopsis oblonga ( = Amygdalella subclusa MARTINSSON, 
1 956  b) the wall of the "pouch" is seen clearly to be composed of two different 
layers of the shell . According to him the whole structure corresponds, there
fore, to the "zone of concrescence" ("verschmolzene Zone") in podocope 
ostracodes. A consequence, although not expressed by him, of this statement 
would be that the subvelar part of the valve in primitiopsids ought to earre
spond to the duplicature, i .e .  that it ought to be formed by the intemal layer 
of epidermis ("inner lamella") .  This does not seem to be the case. 

LEVINSON ( 1 95 1 ,  p. 5 54) pointed to the common occurrence of a darkened 
area which bisects the adventral extension of the shell of palaeocope ostracodes 
studied by him in thin sections. According to the present writer's observations 
on thin sections all favourably preserved specimens studied exhibit a distinct, 
often darkened Iine bisecting the adventral thickening of the shell ( cf. Fig. 5 ,  
PI. XIV, Fig. I ) . LEVINSON ( o  p .  cit .) conducled that the ornamental extensions 
were "produced in the living animal by a folding of the mantie-like material 
with later calcification" . According to the present writer's observation on thin 
sections at least the adventral ornamental extensions of the shell seem in fact 
to be formed much in the same way as the "zone of concrescence" in Podocopa, 

with the im portant exception that the f old of the epidermis has evident! y been 
formed by the outer epidermal layer only. The dark Iine bisecting the extension 
may in some cases have been formed by the inner chitinous layer of the outer 
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Iamella which has lined the fold internally, and is thus probably, at !east in  
part, analogous to  the adhesive strip in the recent ostracodes. Consequently 
the similarity in the construction of an adventral structure and "the zone of 
concrescence" seems to result from a similar mode of formation. lt ought to 
be stressed that in the genera in which the bisecting Iine has been observed 
no trace of real radial pore canals in the adventral structure occurs although 
TRIEBEL ( 1 94 1 )  s upposed to have recognized such canals in Amygdalella. 

Thus the adventral extensions of the shell are evidently formed by an 
epidermal fold which by subsequent calcification has produced a solid flange
or frill�Iike extension. The present writer prefers to make a distinction between 
the structures which he calls ornamental, and which consist of usually solid 
extensions of the shell , and lobal and sulcal structures which reflect the intemal 
relief of the domicilium. The mode of formation of these types of structures 
is analogous in principle, both being formed by a fold of the epidermis. In the 
case of lobes the epidermis Iines their inner surface, and usually does not cause 
any secondary thickening of the shell . It is, on the other hand, possible, and 
in several cases also probable, that coalescence of the epidermis lining both 
limbs may turn a lobal fold of the epidermis into a solid ornamental extension. 
In this case the difference between a lobal inflation and an ornamental extension 
is analogous to that between the monolamellar and the bilarneHar types of the 
marginal area of the ostracodes (cf. ZALÅNYI 1 929, SYLVESTER BRADLEY 1 94 1 )  
o r  t o  that between the regular and isoclinal fold i n  terms o f  structural geology. 
The crests of e .g.  Tallinnellina, Rigidella, and Steusloffia have very Iikely arisen 
from the regular lobes by constriction and disappearance of the intemal lobal 
cavity as the result of the development of an isoclinal epidermal fold. Other 
crests , however, e .g. those of Piretella, Rakverella, and Hesperidella, have 
probably taken their origin from isoclinal epidermal folds without an inter
vening regular lobe stage. This is made probable by their close connection 
with the similarly shaped dorsal plica which is often developed as a direct 
continuation of these crests , and which is never known to be shaped as a lobe. 
These questions require , however, further study. 

The position of the epidermal folds forming lobes, sulci, ridges, crests, and 
friils upon the valve is in general rather rigidly determined within different 
groups of palaeocopes and is therefore of great taxonornie importance. The 
degree of development of these structures may exhibit a rather considerable 
variation even within one genus, hut their location in relation to the general 
surface of the valve does on the whole not seem to change within a group of 
related genera. 

Special attention has been paid in the course of the present study to the 
distinction between the different types of ridge- or friU-like extensions near 
the ventral margin of the valve, designated here with a common term the 
adventrat structures. These structures form on the whole a special type of 
extensions known mainly in the palaeocope ostracodes. 
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It is quite evident that the ability of forming adventral extensions has been 
acquired independently in different, remotely related groups of Palaeocopa. 
It is, on the other hand, equally evident that certain of these adventral exten
sions are homologous in many genera, and that they form, in fact, one of the 
best criteria for the determination of the relationship within certain palaeocope 
groups. One of the main problems in the taxonomy of Palaeocopa is, therefore, 
the distinction of homologous from analogous types of ad ventral structures. 
This is no easy task as the identical mode of formation tends to produce a very 
similar externa! appearance of the different types of adventral extensions, and 
as, therefore, their real homologies can often be made out by a careful com
parative morphological examination of a number of different genera. The 
greatest taxonomical importance seems to lie in the dimorphic adventral 
structures. 

For the adventral structure, previously narned as a rule "frill" or "false 
horder" , the term velum was introduced by E. A. ScHMIDT ( I 94 I ,  pp. I 3- I4) ·  
HESSLAND ( I 949 , p .  I 30) gave a doser definition of this structure, and distin
guished another keel-like structure called by him ventral carina. He pointed 
out that these structures are not homologous, and that they may both be present 
on the same valve, the velate ( = velar1) structure occupying a lower, and the 
ventral carina a higher position in ventral view. Furthermore, according to 
HESSLAND, the ventral carina earresponds to the ventral "ridge" connecting 
LI and L4 of Tetradella ( = Tallinnella et al. ) ( = connecting lobe in the present 
paper) . 

KESLING ( 1 95 I c, p .  u 8) distinguishes between the velar structure and the 
carina, but states that also a velar structure must be present in order to permit 
a structure to be designated as a carina. A single adventral structure is termed 
a "velate" structure by him (the same procedure was adopted also by KESLING 
& HUSSEY I953 ,  Fig. I ) .  HENNINGSMOEN ( I 953 a,  p. 1 90) strongly disagrees 
with KESLING ( I 95 I  c) as to the definitions of these structures stating that the 
velar and the carinal structures are not homologous, as pointed out by HEss
LAND (I 949 ) ,  and that a carinal structure can be distinguished even w hen no 
velar structure is developed. He also agrees with HESSLAND ( I 949) on the point 
that L I ,  L4, and the connecting "ridge" between them may be called a carinal 
ridge (HENNINGSMOEN I 953  a ,  p. I 89 ,  Fig. z: z) . Of great taxonornie and morpho
logical importance is the statement by HENNINGSMOEN that also the structure 
termed by him the carinal structure may be dimorphic. This type of dimorphism 
he calls the carinal dimorphism. 

In the present paper three different, obviously non-homologous types of 
adventral structures are distinguished, which are narned the velar, histial, and 
carinal structures. 

Velar structure is u sed in the same sense as by H EssLAND (I 949) and HEN
NINGSMOEN ( I 953 a) .  It may be developed as a ridge, flange, or frill, and is 

1 As to the use of velar and velate, see MARTINSSON ( 1955, p.  6). 
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frequently dimorphic, being in some of the adult valves broader and more 
convex than in others, or sometimes pouch-like. In ventral view it occupies 
a lower position than the other adventral structures as is best seen in forms 
where the velar structure occurs together with the histial or carinal structure 
( cf. Figs. 2 B, C; 5 B) as in Sigmoopsis, Sigmobolbina, Carinobolbina, or Bassle
ratia. 

The term ventral carina as defined by HESSLAND ( 1 949) seems to include 
several different types of ridge-like structures. All these structures are of the 
kind termed here the ornamental structures, i .e .  thickenings of the shell upon 
the externa! surface of the valve. In the opinion of the present writer they can
not be homologized with L 1 ,  L4, and connecting lobe, as suggested by HEN
NINGSMOEN ( 1 953 a), the lobes as defined above being inflations of the domi
cilium. 

The ridge-like, often dimorphic, adventral supravelar structure as developed 
in Sigmoopsidae and allied groups is termed here histial structure. In quadri
lobate valves the histial structure forms as a rule a direct continuation of the 
connecting lobe in ventral direction, i .e .  the connecting lobe bears on its ven
tral end the histial structure in form of a ridge-like thickening of the shell. 
In non-sulcate or unisulcate valves there usually exists a bend on the interna! 
surface of the valve, occupying apparently the same position as the ventral 
end of the connecting lobe of the quadrilobate valves, and the histial structure 
is developed as an ornamental thickening of the shell substance projecting 
ventrally or lateroventrall y from the adventral b end ( cf. Fig. 2 B) .  In the later 
forms, however, no bend is developed, and the histial structure may then 
assume a shape very similar to that of the velar structure from which it, how
ever, differs by its position in relation to the ventral end of the lobes. The 
histial structure often shows a dimorphism of about the same type as the velar 
structure, though pouch-like extensions are only seldom formed. 

In the present writer's opinion the histial structure is not strictly homologous 
with similar, but as a rule more dorsally placed, non-dimorphic ridges in 
Drepanellinae, Bassleratiinae, or certain Kirkbyidae ( cf. KESLING & CaPELAND 
1 954). The differences in the position between these two kinds of structure 
can perhaps be illustrated best by stating that the histial structure occupies 
a position as a ventral ornamental continuation of the connecting lo be, whereas 
the adventral ridges in Drepanellinae and Bassleratiinae seem to take the place 
of the connecting lobe of quadrilobate valves. It seems improbable that the 
adventral ridge of the drepanellid type should be strictly homologous in the 
different, only remotely related groups as in Bassleratiinae, Drepanellinae, or 
Kirkbyidae, and, apart from the shape and, occasionally, also the position, they 
have certainly nothing in common with similar structures termed carina in 
the Cytherellidae or Cytheridae (cf. e .g. BoLD 1 946, p. 1 1 ) .  There seems, on 
the other hand, to be no need at present to coin special terms for all apparently 
unrelated types of adventral ridges. The term carina is therefore in the present 
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paper applied in a wide sense including different kinds of non-dimorphic 
adventral ridges, not homologous with the velar or histial structures. 

I t is difficult to give sufficiently concise and exact definitions of the different 
types of adventral structures since, when only velar, histial, or carinal structures 
are present, the correct attribution of the structures can evidently be solved 
only by means of comparative morphological examination. It should be noted 
especially that in the oase of a velar dolon the contact area between the domi
cilium and the dolon may assume the same position as that between the histial 
dolon and the domicilium ( cf. Fig. 5 ) . 

Future studies should be directed especially towards the ontogenetic devel
opment of the different adventral structures. Certain observations by the 
present writer as weil as some already published careful studies on the mor
phology of the moulting stages of the palaeocope ostracodes (SPJELDNJES I 95 I ;  
KESLING I952 a;  MARTINSSON I95 5 >  I956b ;  ADAMCZAK I 956) seem to indicate 
a possibility of using the differences in the ontogenetic development for a 
distinction between some adventral structures which are closely similar in the 
adult stage, hut evidently non-homologous. 

Most of the adventral extensions are solid thickenings of the shell .  In some 
groups, however, the adventral flange or frill is partitioned internally by radial 
septa of shell substance into numerous tubules which were obviously hollow 
du ring the l i fe of the animal. This typ e of fri Il was described by KESLING ( I 9 55 a) 
in the hollinacean genus Oepikium ( cf. also PI. XIV, Fig. 4) . In this genus the 
junction of the frill with the domicilium does not reveal any perforations 
leading into the tubules, neither has any peripheral opening been observed. 
The present studies have shown a similar typ e of the . velar frill to be charac
teristic for the family Eurychilinidae among eurychilinaceans ( cf. for a de
scription on p. 230) . According to the present state of our knowledge the 
eurychilinid frill is partitioned internally into a number of narrow radially 
directed chambers ( cf. PI. XIII ,  Fig. 5 ;  PI. XIV, Figs. 6-8) , in some genera 
isolated from the interior of the valve, in others possibly communicating with 
the latter, hut probably always ending blindly at their peripheral end. An 
identical construction of the velar frill seems to occur also in at least some 
beyrichiids (e.g. Beyrichia, Apatobolbina) . Moreover, similar hut broad intemal 
partitians of the histial flange are described here in the sigmoopsid genus 
Oecematobolbina (cf. Fig. 44) . 

The above construction of the adventral frill closely resembles that of the 
recent genera Puncia and Manawa (cf. HORNIBROOK I 949) · In HoRNIBROOK's 
description notbing is mentioned about the communication of the chambers 
of the frill with the interior of the domicilium. According to his figures (PI. 5 I ,  
Figs. I-4) the chambers of the latter genus have no peripheral openings. 

The general appearance of the partitians in the eurychilinid frill resembles 
that of the radial pore canals in certain post-Palaeozoic ostracodes. As, however, 
the tubules in eurychilinids and in Oepikium do not seem to have any externa!, 
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and in some cases at least neither intemal openings, these tubules can hardly 
have filled the same function as the radial pore canals. Also their position in 
relation to the free edge is quite different from that of the radial pore canals 
which are confined to the duplicature inside the free edge. These types of 
canals are therefore hardly homologous. The frill of the eurychilinids and of 
Oepikium is usually wide and thin, and the partitians had probably the general 
function of diminishing the weight of the frill and at the same time of making 
i t stronger mechanically. 

Dimorphism in the Palaeocope Ostracodes 

The peculiar and rather unique types of dimorphism which have a wide 
occurrence in the palaeocope ostracodes have been the subjects of much 
attention and discussion, hut only recently the morphology of the different 
dimorphic characters has begun to be correctly understood. Our knowledge of 
the dimorphism in these ostracodes is, however, still rather fragmentary, and 
much careful work remains to be done before the distribution and the signif
icance of the dimorphic characters can be said to be satisfactorily known. 

Three major groups of different types of dimorphism can be distinguished 
in palaeocope ostracodes. The beyrichiid type is characterized by a distinct 
swelling of the anteroventral or ventral part of the domicilium ( = cruminal 
dimorphism in the present · paper) in the adult female valves. This type of 
dimorphism has been known since R. RICHTER ( 1 869), and has been generally 
recognized. In kloedenellids and related groups the posterior part of the 
domicilium is conspicuously inflated in adult female carapaces and thereby 
they agree with certain recent ostracodes. This type of dimorphism was first 
described by VEEN ( 1 920) in Poloniella ( = Dizygopleura ?) hieroglyphica (KRAUSE) 
and, later, by GEis ( 1 932 ,  p. 1 52) in Glyptopleura parvacostata GEis. The care
ful study by SWARTZ ( 1933 )  has shown that the posterior inflation of the adult 
female carapaces is common, if not universal, in the kloedenellids . 

The third major group of dimorphism is characterized by a different devel
opment of certain adventral ornamental extensions in a part of adult valves 
(velar and histial dimorphism in the present paper) . The foundation of our 
knowledge about these types of dimorphism has been laid by BoNNEMA ( 1 909) 
who described and illustrated the dimorphism in a large number of Middle 
Ordavieian species from the Kukruse ( = "Kuckers") Stage of Estonia, now 
referred to the genera Chilobolbina, Laccochilina, Uhakiella, Oepikium, Carino
bolbina, and Sigmobolbina. He also suggested the probable presence of di
morphism in Bolbina ( = Boltia in BONNEMA 1 909). Unfortunately, little atten
tian was paid for a Iong time to the careful and well-illustrated observations 
by BONNEMA on the dimorphism of the ornamental extensions, and the different 
dimorphs, if recognized at all, were still often described as different species .  
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The posterior velar dimorphism of the primitiopsids was first depicted by 
ULRICH & BASSLER ( I 923 a ,  Fig. I S :  7-9) in Primitiopsis planijrons. KUMMEROW 
( I 924, pp. 424-425 ;  cf. also BoNNEMA I 938 ,  pp. I 04-105 ,  Figs. I-I9) recorded 
the presence of a similar dimorphism in Primitiopsis oblonga ( = Amygdalella 
subclusa, cf. MARTINsSON I 956  b),  and KESLING ( I 95 I d) in his new genus 
Sulcicuneus. Later the genus Primitiopsis was considered as trimorphic by 
HENNINGSMOEN ( I 954 c, p.  49) .  MARTINSSON's ( I 95 5 ,  I 95 6 b) subsequent study 
of the primitiopsids, however, showed Primitiopsis as well as his new genera 
Ciavojabella and Leiocyamus to be clearly dimorphic, the supposed trimorphism 
being due to the inclusion of certain species of Ciavojabella in Primitiopsis 
planifrons. 

In I 929 KELLETT described the supposed trimorphism in several Carbonif
erous species of Hollinella and, later, SwARTZ ( I 936 ,  p. 5 52) suggested Hollina 
armata (ULRICH) and H. cavimarginata (ULRICH) to be dimorphs of one species . 
W ARTHIN ( I 937,  Card 54) suggested the same for Parabolbina limhata SWARTZ 
and P. ventrispinosa SWARTZ. KESLING & McMILLAN ( I 95 I )  defined Falsi
pollex and Subligaculum as dimorphic, and KESLING & TABOR ( I 952) described 
dimorphism in Devonian species referred by them to Ctenobolbina and Win
chellatia (hut probably belonging to new genera) .  

The peculiar locular dimorphism was recognized first by WARTHIN ( I 934) 
in Tetradella ( = Ctenoloculina) cicatricosa W ARTHIN and, later, by STEWART 
( I 936,  p. 745) in Tetrasacculus. SwARTZ ( I 936,  pp. 5 5 I-552) suggested the 
occurrence of the same kind of dimorphism in Dilobella and Tetradella. (This 
KAY I 940, p .  239,  was inclined to regard as isomorphism in Tetradella. )  
STEWART & HENDRIX ( I 945 ) described Bisacculus, KESLING ( I 952 c) Abditolo
culina (cf. also KESLING I955  b),  STUMBUR ( I 956) Foramenella, and JAANUSSON 
& MARTINSSON ( I 956) Triemilomatella as possessing the same type of dimor
phism. 

The dimorphism of the ornamental type in Devonian hollinid genera of 
North America was summarized by KESLING ( I 95 2 c) .  

ÖPIK ( I 937) described dimorphism in Piretella, Tallinnella dimorpha ÖPIK, 
and Ceratopsis ( = Sigmoopsis), and THORSLUND ( I 940) in etenobolbina 
( = Euprimites) suecicus THORSLUND, Primitia ( = Levisulculus) troedssoni THORSL. , 
and Platychilina ( = Platybolbina ) .  KAY ( I  940) considered the type species of 
Eurychilina to be trimorphic, and described dimorphism in Euprimitia, Win
chellatia, Bromidella, Dicranella, and in Conchoprimitia symmetrica (ULRICH).  
The last species obviously belongs to a new genus (see also ÖPIK I953 ,  p .  3 3 ,  
and HENNINGSMOEN I953  a, p .  25) .  

HENNINGSMOEN ( I 953  a) suggested that both species of Opikella ( = Oepi
kella) described by THORSLUND ( I 940) are dimorphs of one species, and that 
certain species of Glossopsis ( = Glossomorphites) described by HESSLAND ( I 949) 
are dimorphs of other species within the same genus (see also HENNINGSMOEN 
I 954 a) .  According to HENNINGSMOEN ( I 95 3  a) the different types of valves 
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distinguished by HESSLAND ( 1 949) within certain species of Aulacapsis and 
Ctenentoma ( = Aulacopsis) plana HESSL. are to be considered partly as mani
festations of dimorphism. He also stated that according to his observations 
Rakverella obviously possesses a distinct velar dimorphism. Of utmost im
portance is the recognition, based chiefly on the descriptions of BoNNEMA ( 1 909) 
and ÖPIK ( 1 937),  by HENNINGSMOEN of two different types of adventral di
morphism, called by him the velate and the carinal dimorphism (velar and 
histial dimorphism in the present paper) . 

Later HENNINGSMOEN ( 1 954a) pointed to the probable existence of di
morphism in Tallinnella ( = Protallinnella) grewingki (BocK) and ( 1954 c) in his 
new genus Signetopsis. MARTINsSON ( 1 95 6 a) figured both dimorphs of Chilo
bolbina ( = Cystomatochilina) cf. umbonata (KRAUsE) (the female type is figured 
on PI. II ,  Fig. 3, not on PI. I I ,  Fig. 4; cf. MARTINsSON 1 956 b) .  

In the present paper dimorphism of the ornamental type is described in 
some genera in which it was unknown previously (Hesperidella, Polyceratella), 
and in the new genera Piretia, Tvaerenella, Lomatobolbina, Oecematobolbina, 
and Grammolomatella. The probable presence of a velar dimorphism in Rigi
della and Tallinnellina n. gen. is suggested. 

In addition to the above main types of dimorphism also some other dimorphic 
features have been described. W ARTHIN ( 1 937) suggested a certain species of 
Bollia to be a dimorph of another species of this genus. This was, however, 
doubted by SwARTZ & SwAIN ( 1 941 ,  p. 420). KAY ( 1 940) reported dimorphism 
in Opikatia ( = Oepikatia) in which in some specimens "there are three swollen 
n odes al on g the posterior border of the val ve" , and in Bellarnatia w hi ch "has 
similar intramarginal lobes" .  In Primiiiella "the anterior ( = posterior) half of 
the female is relatively thickened, rising steeply from the anterior margin" .  
This type o f  dimorphism reserobles that o f  kloedenellids a s  pointed also out 
by KAY ( 1 940, p. 240) .  HESSLAND ( 1 949) described the probable dimorphism 
in certain non-velate genera, as in several different species of Conehoides 
( = Conchoprimitia) in which the dimorphism is displayed by difference in the 
width of the posterior part of the carapace and in the ornamentation, and in 
Primitiella dibulbosa where the anterior part of the carapace is higher and 
broader in one dimorph. LEVINSON ( 1 95 1 )  stated some species of Eridoconcha, 
Cryptophyllus, and Milleratia to be dimorphic, the males according to him 
being more elongate than the females. All these cases of supposed dimorphism 
require, however, further confirmatian by quantitative investigations. 

The intensive study of the palaeocope ostracodes especially in the last years 
has shown that in several families apparently all genera possess a dimorphism 
of a certain well-defined type, and that within a genus the dimorphism, if 
present, occurs invariably in all species. The dimorphic features have, there
fore, a great taxonornie importance. 

The kloedenellid type of dimorphism is on the whole so similar to that of 
certain recent ostracodes that there is scarcely any doubt as to which of the 
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dimorphs is male or female (VEEN 1 920, GEis 1 932 ,  SwARTZ 1933 ,  and others). 
As pointed out by TRIEBEL ( 1 941 ,  p .  3 56) the posterior inflation of the carapace 
in females is due in recent ostracodes to its function as a breeding room, or, 
in forms without brood care, to the strong development of the oviduct. In the 
fossil carapaces it is, according to him, impossible to ascertain which of these 
factors eauses the posterior inflation of the carapace in females. 

In order to avoid the use of the term "pouch",  often mis-interpreted in the 
literature on the Palaeozoic ostracodes, the large posteroventraJ or anteroventraJ 
inflation of the domicilium in the beyrichiid ostracodes is in the present paper 
called a crumina ( cf. p .  1 90 ) .  The dimorphism of this type is called the cruminal 
dimorphism. The difference between the cruminal dimorphism, in which a part 
of the domicilium forms a pouch-like structure, and that of the ornamental 
type, in which a pouch-like structure outside the domicilium is formed by a 
convex part of the velum or the histium, was known already Iong ago, hut the 
comparative morphological importance of these differences has not been 
stressed prior to the papers by HESSLAND ( 1 949, pp. 1 23-1 28) and HENNINGS
MOEN ( 1 953 a). HESSLAND ( 1 949, p. 1 24) and SPJELDNJES ( 1 95 1 ,  p. 748) succeeded 
in finding in Beyrichia smali larval carapaces in the crumina or in its immediate 
vicinity confirming the assumption that the crumina was used for brood care 
(cf. also MARTINSSON 1956b) .  According to SPJELDNJES ( 1 95 1 )  nearly half of 
the seetioned female specimens of Beyrichia jonesi [ = B. (Mitrobeyrichia) 
clavata KoLMODIN, cf. MARTINSSON 1956  b] contained larva! valves. 

As pointed out by HENNINGSMOEN ( 1 953 a) there are two different types of 
dimorphism in which an adventral ornamental flange is dimorphic: either the 
velar or the histial structure ( = carinal structure partim in HENNINGSMOEN, 
cf. p .  1 95 )  can be modified in a part of the adult valves. The corresponding 
types of dimorphism are termed in the present paper the velar and the histial 
dimorphism, respectively. The examination of a large material, including both 
types of dimorphism, has shown the importance of distinguishing between 
these unrelated, hut often rather similar types. 

In genera which possess the velar dimorphism, no real histial structure 
seems ever to be developed. The dimorphism is expressed by a usually broader 
and more convex velar flange in a part of the adult valves; this modified part 
of the velar structure is in the present paper called do lon ( cf. also MARTINSSON 
1955 ,  p. 6). The shape of the dolon varies considerably; it may differ only 
slightly from the corresponding part of the velar structure in tecnomorphs, or 
may form a strongly convex flange, the free edges of which may be in contact 
in closed carapaces. Previously the latter type of the dolon has usually been 
called "a false pouch" .  There is, however, a rather gradual morphological 
series from the dolon developed as a faintly convex flange to that forming 
a strong! y convex "pouch",  and there seems at present to be no need of a 
separate term for the latter type of dolon. In some cases a velar dolon may be 
developed even if no velar structure is present in the tecnomorphs (as in 
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Oepikella). The velar dolon may be situated almost anteriorly (as in Euprimitia) ,  
anteroventrally (as in most genera) , ventrally (Eurychilina) , or  posteriorly 
( Primitiopsidae) . 

The function of the velar dolon and of the velar structure in general has 
been much discussed. The following interpretations have been suggested: 
( I )  The pouch-like type of dolon serves as a kind of brood pouch (BoNNEMA 
I 909, p. 25 ;  ULRICH & BASSLER I 923 a, p. 278; ÖPIK 1 937;  THORSLUND 1 940; 
etc.) . This idea was strong ly criticized by BLAKE ( 1 930 ), TRIEBEL ( 1 94 I ,  p p .  
353-365) ,  and HESSLAND ( I 949 • pp .  I 23-I 28), mainly on  accountof the external, 
mostly anteroventral position of these structures which would make difficult 
the transfer of the eggs into the pouches and prevent the eggs or brood of 
falling out of them. (2) The friils may have served to proteet ,the appendages 
when extended from the valves (BLAKE 1 930).  This may be true in some cases. 
If ,  however, the frill is orientated in almost lateral or ventrolateral direction 
it is difficult to see the connection between the ventrally and anteroventrally 
projecting appendages and the frill . (3)  They may have served as outriggers 
in order to prevent the animal from sinking too deep into the soft mu d (BLAKE 
1 930). In case of broad flauges or friils this function seems very plausible as 
admitted also by TRIEBEL ( I 94 I ,  p. 3 6 I )  and HESSLAND ( 1 949 , p. I 27) ·  TRIEBEL, 
however, pointed out that this function can scarcely have been performed by 
strongly ventromedially curved pouch-like parts of the velum ( cf. also HEss
LAND I 949 , p .  1 27) .  (4) They may have had no function whatsoever (BLAKE 
I 930). Some recent species have similar anteriorly situated non-dimorphic 
flauges as pointed out by TRIEBEL ( 1 94 I ,  p. 358 ,  Pl. I 3 ,  Fig. I 5o) which 
apparently do not have any particular function, except that the free edge is 
shorter in such a case, and allows a tighter closure. Also in palaeocope ostra
codes the non-functional nature of the velar flauges is possible, hut not prob
able. The structure is of common occurrence, and its position upon the valve 
is so narrowly defined in the Palaeocopa that its presence obviously served 
some purpose. A clear and well-defined sexual dimorphism of the velar structure 
is, moreover, so wide-spread that it evidently must have fulfilled some function. 
(5) They ma y have served for storing the secretion of the marginal glands 
(TRIEBEL I 94I , pp. 36 1-362) .  In this case a concentration of the pore canals 
should be observable in the vieini ty of the "pouch" as pointed out by TRIEBEL. 
HESSLAND (I 949, p p .  I 27-1 28) remarked that h e sa w no trace of s u ch canals 
and this idea may, therefore, not be tenable. Neither was any such concentra
tion of the pore canals observed by the present writer. (6) The differences in 
the shape of the velar frill may serve to facilitate copulation (HESSLAND I 949 , 
p. 1 27) .  This may be true, and it appears rather probable for the forms with 
wide frills , hut it is difficult to apply this explanation to species with narrow 
velar flanges. In forms, where the tecnomorphs have narrow velar ridges, 
as in Euprimites, or no velar structure at all, as in Oepikella, the development 
of a broad dolon in the heteromorphs has in fact the opposite effect. 
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Summing up, the fact must be stressed that neither the velar structure as 
such nor the special kind of dimorphism of this structure has any direct 
counterpart in the recent ostracodes. The only exception seems to be the puz
zling family Punciidae (HoRNIBROOK 1 949) which evidently has a velar frill of 
the eurychilinid type .  Only a few separate valves not showing any dimorphism 
have as yet been found of this family, hut when the animal of this peculiar 
group will become known, a great many morphological problems of the palaeo
cope ostracodes will certainly be solved. At present, without any knowledge 
of the appendages, or other soft parts of the body, all suggestions as to the 
function of the velar structure and its dimorphism remain highly tentative. 
The criticism of the "brood pouch" theory by BLAKE ( 1 930), TRIEBEL ( 1 94 1 ) ,  
and HESSLAND ( 1 949) has proved that the velar dolon could not have served 
as a breeding place. On the other hand, the possibility of its having been used 
for egg care can, in the present writer's opinion, not be altogether neglected. 
The appendages in palaeocope ostracodes may have been constructed in the 
heteromorphs to make possible the transfer of eggs to the sheher of the dolon 
and their sticking to the wall of the dolon by means of some secretion. The 
eventuality of the eggs coming into a dangerous proximity to the appendages 
is probably overrated, since the transversal sections show that the dolon is as 
a rule placed too high laterally to be reached by the appendages during their 
normal feeding or locomotory activity. The recent ostracodes usually stick 
their eggs by means of a viscous secretion to different objects on the bottom 
of the sea. The velar dimorphism is now known to occur in rather uniform 
development in a large number of genera , and it is, therefore, probable that it 
served some essential function, possibly in the reproductian of these forms. 
The general tendency for the development of the dolon is from a narrow, 
faintly convex flange to a broad, strongly convex pouch-like structure which 
certainly offers a better shelter. U sually the contact area between the dolon 
and the domicilium also moves more in lateradorsal direction, giving the dolon 
the possibility of attaining greater depth. Also these tendencies speak in favour 
of the use of the dolon as some kind of shelter. 

The histial type of dimorphism is represented either by an expanded histial 
flange or by the development of a row of large pits ventral to the broadened 
histial flange (locular type of histial dimorphism) . In early forms both histial 
and velar structures may be developed on the same valve, hut as a rule only 
the histial structure shows the dimorphism. In Carinabolbina estona ( Cteno
bolbina carinata in BoNNEMA 1 909), however, neither histial nor velar structure 
is present in the tecnomorphs (BoNNEMA 1 909, PI. I I ,  Figs. 1 5- 16) ,  whereas 
the heteromorphs have a histial as well as a velar ridge. In this case thus both 
the velar and the histial structures seem to be dimorphic hut this cannot be 
fully ascertained until a doser study of the moult stages has been made. The 
described tecnomorphs may belong to a preadult moult stage, and the adult 
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tecnomorphs may possess a velar ridge similar to that in the heteromorphs. 
A related species , Carinabolbina ? jemtlandica (THORSLUND ) ,  has a weil developed 
velar ridge also in the large tecnomorphs (see THORSLUND 1 940, PI. 4, Fig. g). 
In stratigraphically later genera with histial dimorphism frequently no histial 
structure and also no velar structure at all is present in the tecnomorphs. In 
these cases it may meet with considerable difficulties to distinguish between 
the velar and the histial structure, and in some genera it is still unknown 
w hether the flange in the heteromorphs is of histial or velar origin. In all known 
cases the histial dolon has its strongest development anteroventrally. 

When the histial structure is developed as a dimorphic flange the same 
questions as to its function arise as in the case of the velar structure. Both 
these structures have, however, evidently the same function, the differences 
lying merely in their position on the valve. Pouch-like histial dolons are rare , 
and seem to be known only in Oepikium and some Devonian genera. 

The peculiar locular type of dimorphism occurring in Tetradella or Cteno
loculina is believed by the present writer to be a special type of the histial 
dimorphism. Of both genera mentioned large numbers of specimens have been 
examined. In Tetradella a prominent velar ridge is present. In tecnomorphs 
(cf. e .g .  KESLING & HussEY 1953 ,  PI. I I ,  Figs. 9-10 ,  1 5-16 ,  1 7-18 ,  1 9-20) the 
velar ridge is normally developed. In heteromorphs the connecting ridge of the 
crests is expanded in ventral direction, and from these expanded parts thin 
septa project towards the velar structure, separating a number of large rounded 
pits between the extension of the connecting crest and the velar structure ( cf. 
e .g .  KESLING & HusSEY 1953 ,  PI. I I ,  Figs. 1 1-12 ,  1 3-14,  2 1-22,  23-24) . The 
velar ridge is arehed towards the free edge beneath each pit, retaining, however, 
its tecnomorphic width. The broadened and extended parts of the connecting 
crest undoubtedly correspond to the histial structure, and Tetradella may, 
therefore, be said to possess a histial dimorphism. As there exists no widening 
of the velar structure corresponding to that of the dolon of the forms with 
velar dimorphism, this genus does not seem to possess a velar dimorphism. 
The downward arching of the velar ridge in the heteromorphs is due probably 
to the increase in size of the pits in which, we may say, the velar structure 
has not taken any active part. The above interpretation of the dimorphism in 
Tetradella is further corroborated by the dimorphism in the, in some respects 
more primitive, hut nearly related genus Dilobella as illustrated by KAY ( 1 940, 
PI. 33 ) .  In this genus the velar ridge takes no part in the dimorphism, being 
developed similarly in both dimorphs. There obviously exists a histial ridge 
bordering ventrally the lateral surface of the valve (cf. KAY 1 940, PI. 3 3 ,  Fig. 
1 5 ) also in the tecnomorphs. In heteromorphs the ridge is anteroventrally 
expanded, forming a histial flange very similar to that of some sigmoopsids, 
and anterodorsally septa divide the space between the histial flange and the 
velar ridge forming some loculi (cf. KAY 1 940, PI. 3 3 ,  Fig. I I ) . Ctenoloculina 



VALDAR JAANUSSON 

possesses no velar structure, hut the formation of the loculi is otherwise similar 
to that in Tetradella. In tecnomorphs flat spurs project ventrally from the 
anterior three lobes, and the ventral ends of these spurs are obviously to be 
regarded as histial structures. Heteromorphs possess a broad and thick orna
mental . flange, connecting the ventrat ends of the lo bes. This flange resembles 
the histial dolon in e.g.  Glossomorphites or Sigmoopsis to such an extent as to 
convince of the fact that it represents a histial structure; Below this histial 
flange a subdivision by thick septa . of the field beneath the protruding histial 
flange produces a row of loculi ( cf. e .  g. the illustrations in KESLING 1952a ,  
PI. I ,  I I ,  I I I ;  1953 a PI. I and II) .  

The loculi were interpreted by W ARTHIN ( I 934, p .  209) as "brood pits" .  
TRIEBEL ( 1 941 ,  pp .  3 58�359) did not believe these pits to  have anything to  do 
with reproduction, hut suggested no other explanation of their possible func
tion. He also pointed out that the recent Leptocythere? pavania (BRADY) has 
similar pits which do not serve as "brood chambers" .  Also KESLING ( 1 952 ,  
pp. 265-266) considered i t  very unlikely that the loculi had been used for 
brood care . He was led to this opinion by their inadequate size, and by a 
consideration of the difficulties which an ostracode with appendages like those 
of living forms would find in transferring eggs forwards from the uterine 
openings and out of the carapace, and in lodging them firmly in the loculi. 
According to him the friils of the female of Ctenoloculina may have functioned 
as sled runners with the partitians between the loculi increasing the effective 
bottom area of the carapace. As the loculi are dimorphic this interpretation 
would, according to KESLING, involve different biotopes for both dimorphs, 
the females living benthonic and the males pelagic. The difference of the bio
tapes for both dimorphs in palaeocope ostracodes had already been suggested 
by TRIEBEL ( 1 94 1 ,  p. 362), hut was found improbable by HESSLAND ( 1 949 , p .  
1 28) .  In Ctenoloculina the present writer believes also the tecnomorphs to be 
far too thickshelled to make the pelagic mode of living likely. 

Examination of a large number of genera with histial dimorphism has shown 
that the differences between the usual type of histial dimorphism and the 
locular type are only gradual, the formation of a histial flange in the hetero
morphs being common to both types. Both types also show essentially the 
same kind of dimorphic changes, a part of the adult valves having developed 
ornamental structures which the other part lacks. For this reason it seems most 
likely that the function, if any, of both types is on the whole identical .  The same 
suggestion as made and discussed above regarding the velar type of dirnor
phism may apply thus on the whole also to the particular locular type of the 
histial dimorphism. 

Previously the dimorph with the more complex structure has as a rule been 
called the female, and the other dimorph with simpler structure the male . 
HENNINGSMOEN ( 1953  a, pp. 1 95-196) introduced the terms "female type" and 
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"mal e type" ,  "the latter also probably including larva l instars and, possibly, 
unfertilized 1 females" . 

A fossil population of ostracodes usually consists of a large number of juvenile 
valves belonging to different moult stages and of a small number of adults of 
which a part may exhibit the more camplex female characters . Without a 
quantitative study of the moult stages it is often impossible to decide whether a 
valve without dimorphic characters is an adult male, or a juvenile male or 
female . During the present investigation it has become apparent that, in order 
to achieve sufficient clarity, a special term is needed for the valves with the 
general characters of both the juvenile and the adult male valve. For this 
purpose the term tecnomorph has been introduced ( cf. p .  I 90) to denote all 
valves in dimorphic genera which do not show the dimorphic characters of the 
female type .  Valves of the other type can be called adult or rnature females, 
especially in the kloedenellid and cruminal types of dimorphism where their 
sex can be said to be fairly safely determinable (cf. p. z ::Jo) . For the velar and 
histial types of dimorphism, however, the present writer has for the sake of 
uniformity in descriptions introduced the term heteromorph ( cf. p. I 90) this 
term denoting specimens with a dimorphic structure not occurring in the 
tecnomorphs. This term was proposed also on account of the possibility, that 
the term "adult" or "mature females" may not be correct in all cases as the 
material studied seeros to indicate the presence also of subadult females with 
female dimorphic characters. 

Dimorphism in a species is not safely known until the relation of the supposed 
heteromorphs to the moult stages of this species has been studied since several 
cases are known where differences in the development of a structure are due 
merely to differences between the adult and preadult valves. In Euprimites 

suecicus for instance , the velar ridge of the tecnomorphs seeros to be developed 
mainly in the last moult stage. The supposed trimorphism in the Carboniferous 
Hollinella species described by KELLETT ( I 929) ma y also be du e to the diffe
rences in the development of the adventral structure in older and younger 
tecnomorphs, KELLETT 's non-productive females being adult males. This can, 
however, not be decided without a quantitative study. 

Only a few quantitative investigations on the moult stages of dimorphic 
palaeocope species have been carried out so far. SPJELDNJES ( I 95 I) described 
the moult stages in Beyrichia jonesi Boll [ = B. ( Mitrobeyrichia) clavata KoLMO
DIN, cf. MARTINsSON I956  b] . Cruminate valves of the Mulde population were 
reported only from the last moult stage ( I9 adult valves measured) , bu t the 

1 The term "unfertilized" females can often be met with in the literature on the palaeocope 

os tracodes referring to possible instars of females which had not yet developed the dimorphic 

characters and which, therefore, cannot be distinguished from the maJe instars . It is, however, 

not fertilization itself which produces the dimorphic characters of the valves since these are 

developed already during the last moulting. This term cannot, therefore, be used in the sense 

defined above. The correct term would be "juvenile females" or "female instars" .  

I S - 563272  Bull. of Geol. Vol. XXX VII 
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Fig. 6. Size dispersion of the valves of G> 
Uhakiella periacantha n. sp. from the :t: 
South Bothnian erratic boulder Bergs
brunna no. 1 .  Length and height of the 
domicilium are given. Triangles refer to 
heteromorphic (het.), and dots to tecno
morphic (tec.) valves.  The valves meas
ured apparently belong to the last thret• 
moult stages. 
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numerical ratio between the adult male and female valves was not given. From 
another population of the same species h e (o p. cit. , p. 7 5 I )  recorded the 
occurrence of some female specimens belonging to the penultimate instar. 
This appears to be the first reference in literature to a subadult heteromorph 
of a palaeocope ostracode. SPJELDNJES suggested that these female specimens 
"might be interpreted as an early development of sexual dimorphism" ,  hut 
that "it seems more probable that the smaller rnature specimens are adults of 
another population which inhabited a different and perhaps warmer environ
ment" .  

KESLING ( I 952 a) gave a comprehensive description of the moult stages of 
Ctenoloculina cicatricosa (WARTHIN) . Dimorphism was recorded only from the 
last instar (2 I  heteromorphs and 6 tecnomorphs measured in this stage). The 
boundaries between the different moult stages in his material are, however, 
rather diffuse which points to a rather heterogeneous assemblage. In a later 
paper ( I 95 3 b) he described moult stages of the beyrichiid species Hibbardia 
lacrimosa (SwARTZ & 0RIEL) in which the dimorphism was also restricted to 
the last instar ( only 2 adult females and I adult male were measured). 

The most extensive study carried out so far on the moult stages of dimorphic 
palaeocope species is that by MARTINsSON ( I955 ·  I 956  b). The ontogeny of 
three beyrichiid and four primitiopsid species from the Silurian Mulde marl 
was described in detail. The specimens measured by him were numerous also 
in the last instar and sex ra tios of the dimorphic palaeocopes could be computed 
in 4 species for the first time. Most of the species studied show the dimorphic 
characters only in the last instar. In Ciavojabella multidenlata MARTINSSON, 
however, heteromorphs occur in the two last instars. The last instar of Ciavo
Jabella reticristata consists of only heteromorphic specimens suggesting that 
the species was parthenogenetic, and that the dolonate specimens really were 
females. The populations of one beyrichiid and two primitiopsid species studied 
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Fig. 7· Size dispersion of the valves of Euprimites suecicus (THORSLUND) from the erratic 
boulders of the Tvären area. Length and height of the valve have been measured in both 
the tecnomorphs (dats) and heteromorphs (triangles) . Legend: Heteromorphs (het.): a, speci
mens with comparatively Iong dolon; b, specimens with a dolon of intermediate length; c, speci
mens with comparatively short dolon . Tecnomorphs (tec.): a, no distinct velar structure present; 
b, velar ridge feebly developed ; c, a distinct velar ridge present. Nate the great variation in 

size of the heteromorphic val ves. 

by him have sex ratios in the last instar of about so : so and one primitiopsid 
species of 30 tecnomorphs to 70 heteromorphs. In the hollinid Triemilomatella 

prisca the sex ratio of about 50 : so was reported by JAANUssoN & MARTINsSON 
( 1 956) .  

Unfortunately the material described in the present paper was rather un
suitable for studies of the moult stages .  Practically all specimens are embedded 
in the rock, and have to be cleaned with fine needles; during the preparation 
som e damage could seldom be avoided. This applies especially to · the very 
young instars . From same localities,  furthermore, the state of preservation of 
the specimens is not good. Although a rather considerable number of speci
mens has been examined of several species, the number of valves sufficiently 
well preserved for measurements can be rather small . Different specimens of 
a species were usually also derived from different beds, or localities, or areas, 
and the assemblage measured thus is rather heterogeneous. Only specimens of 
a species from the same boulder are commonly more homogeneous in this 
respect, and the different moult stages are then usually rather well distinguished 
(see e .g .  Fig. 6). In other material the different moult stages usually merge 
more or less continuously inta each other (see e .g.  Fig. 7) . 
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Fig. 8 .  Size dispersion of the valves of Oepikella tvaerensis THORSLUND from the erratic boulders 
of the Tvären area. Length and height of the domicilium are given. Triangles refer to the 
heteromorphs (het.) ,  and dots to the tecnomorphs (tec. ) .  Note the great variation in size of 

the heteromorphs . 

In the recent ostracodes sexual rnaturity is attained in the last moult stage, 
and no case is known at present with certainty in which a further moulting 
takes place after the animal has arrived at sexual rnaturity ( cf. MuLLER I 926, 
p.  422; ELOFSON I 94 I ,  pp. 398-402). Illustrations of the relation between the 
female and male valves in the moult stages in some recent species are given 
by KEY ( I  954), and its general picture earresponds weil to that of Uhakiella 
periacantha n. s p. ( cf. Fig. 5 ) .  In certain species studied, however, some hetero
morphs are smaller than others, and by their size apparently fall within the 
limits of the last bu t on e moult sta ge, or in to an even earlier moult stage ( cf. 
Figs. 7 and 8). The material studied by the present writer is too heterogeneous 
to allow of an unambiguous explanation of this phenomenon. The following 
possibilities must be taken in to account: ( I )  Premature fertility, some animals 
becoming fertile in an earlier moult stage than usual; (z) further moulting after 
arriving at sexual maturity, a possibility which, though unconfirmed among 
the living ostracodes, cannot be entirely excluded; (3)  a considerable individual 
variation between different populations of the species; (4) the material consid
ered here as belonging to one species may in reality belong to several different 
species which cannot be distinguished through the characters of the valves 
available to observation. More homogeneous, more numerous, and partly also 
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better preserved material must be studied in order to reach certainty in this 
respect. 

SuMMARY.-( r )  Four different types of dimorphism can be distinguished in 
the palaeocope ostracodes, called the kloedenellid, cruminal ( = beyrichiid) , 
velar, and histial types. The locular type of dimorphism is considered to be a 
special type of histial dimorphism. 

(2) The function of the velar and histial dimorphic flanges is not known at 
present with certainty. A well-defined, obviously sexual dimorphism of these 
structures is, however, so wide-spread and uniform that it must evidently have 
had some purpose to fulfill which in some way or other is connected with 
reproduction. The possibility that the velar or histial dolon ma y have been used 
for egg care cannot, at the present state of our knowledge, be entirely excluded, 
hut these structures had certainly nothing to do with brood care. The passi
bility that the adult males and females have inhabited different biotopes, and 
that the dimorphic structure in females may be an adaptation to the different 
mode of life must also be taken into account although it cannot be proved by 
the material studied, and is rather unlikely in some cases. 

(3) The dimorphic differences in the species hitherto studied in this respect 
usually occur in the last moult stage. Several cases are, however, known where 
subadult heteromorphs are found of the size of the periultimate moult stage or 
even smaller. More material has, however, to be studied, before this phenom
enon can be fully understood. 

Classification of the Palaeocope Ostracodes 

Historical Survey 

The first comprehensive account of the classification of the palaeocope ostracodes 
was given by ULRICH & BASSLER ( 1 923 a) . Already prior to their paper the following 
family-group taxa had been erected: Leperditiidae }ONES , r 8s6 ,  Beyrichiinae MATTHEW, 
1 886, Aparchitinae JoNEs ( in  CHAPMAN 1 90 1 ) ,  Leperditellidae and Kirkbyidae ULRICH 
& BASSLER, 1 906,  Kloedenellinae ULRICH & BASSLER, 1 907, and Glyptopleuridae GIRTY, 
1 9 1 0 .  ULRICH & BASSLER ( 1 923 a) added several families and subfamilies , and presented 
the following classification: 

Family Leperditiidae }ONES (restricted) 
Family Aparchitidae new fam. 

Superfam. Beyrichiacea [new] 
Family Primitiidae new. fam. 

Subfam. Primitiinae [new subfam.] 
Subfam. Eurychilininae new subfam. 

Family Zygobolbidae new fam. 
Subfam. Zygobolbinae new subfam. 
Subfam. Kloedeninae new subfam. 
Subfam. Drepanellinae new subfam. 
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Family Beyrichiidae }ONES (restricted) 
Family Kloedenellidae new fam. 
Family Kirkbyidae [ULRICH & BASSLER, 1 906] 

In their classification great taxonomical importance was attached to the characters 
of sulcation and lobation, and to overlap features . Dimorphic characters were regarded 
as merely generic ,  and genera with similar kind of dimorphism were distributed to 
different families on the basis of their sulcation and lobation . The classification of 
certain families became, therefore, very schematical, the number of sulci and lobes 
determining the taxonomical position of the genus as in Primitiidae and Beyrichiidae. 
In  some other cases , however, natural , well-defined groups were distinguished as in 
Kloedenellidae or Kloedeninae. 

SWARTZ ( 1 9 3 3 ,  p. 238) pointed out that the differences between the Kloedenellidae 
and the other Beyrichiacea seem to be important enough to warrant the removal of 
this family from the Beyrichiacea together with the Glyptopleuridae. He also believed 
that the expansion of the group by further work make it desirable to erect a separate 
superfamily for the inclusion of these families . He also expressed the opinion ( 1 9 3 3 ,  
p .  240) that the Kirkbyidae ought probably to b e  removed from the Beyrichiacea, but 
stated that for the time being their classification is uncertain . 

KELLETT ( 1933 )  erected the new family Youngiellidae. 
The classification given by BASSLER & KELLETT (1 934) earresponds to that of ULRICH 

& BASSLER ( 1 923 a) with only minor additions.  The subfamily Glyptopleurinae GIRTY, 
1 9 1 0 ,  was added, and for Leperditiidae and Leperditellidae (including Aparchites) the 
new superfamily Leperditiacea was erected. 

BouCEK 1 936 further subdivided the family Primitiidae by distinguishing the new 
subfamilies Bolliinae and Aechmininae. A new family Alanellidae was erected to include 
a peculiar Lower Silurian genus from Bohemia.  

The next comprehensive classification of the palaeocope ostracodes is that of SWARTZ 
1 936 .  According to him the degree of sulcation and lobation is of questionable genetic 
significance, and has to be used with caution . He also drew attention to the fact that 
ULRICH & BASSLER ( 1 923 a) had found it to be relatively unimportant in the Kloedeninae, 
and Kloedenellinae. According to his opinion the subventraJ pouches in certain beyri
chiids and eurychilinids represent a more fundamental anatomical structure than the 
degree of lobation , and one more indicative of genetic relationship . He did not, however,  
realize that the "pouches" in Beyrichiidae and Eurychilininae are widely different in 
construction , and on the basis of the externa! similarity between these two kinds of 
"pouches" he transferred the Eurychilininae to Beyrichiidae. On the other hand, SwARTZ 
removed from the Beyrichiidae various strongly sulcate genera which lack the pouches 
and the comparable frills . The family Primitiidae was reduced to an assemblage of 
simply sulcate genera allied to Primitia mundula }ONES , the type species of Primitia as 
designated by ULRICH ·& BASSLER 1 923 a,  and showing no dimorphism. 4 new families 
were erected,  and the subfamilies Aechmininae (the paper of BouCEK 1 936  being then 
still unknown to SwARTZ) and Drepanellinae raised to family rank. The families were 
defined principally on the basis of "supposed relationship inferred from the characters 
of the ornamentation, in el u ding sulci , lo bes, frills , and strong persistent spines" .  The 
following classification of the genera included by ULRICH & BASSLER mainly in the 
families Primitiidae and Beyrichiidae was proposed . 

Fam. Beyrichiidae ULRICH, 1 894 (incl . Eurychilininae) 
Fam. Primitiidae ULRICH & BASSLER, 1 923 
Fam. Hollinidae SwARTZ, 1 936  
Fam. Tetradellidae SWARTZ, 1 936  
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Fam. Drepanellidae [ULRICH & BASSLER, 1 9�3] SWARTZ, 1 936 
Fam. Aechminidae [BoucEK, 1 936] SwARTZ, 1 936  
Fam. Acronotellidae SwARTZ, 1 936  
Fam. Primitiopsidae SWARTZ, 1 936  

2 I I  

I n  Beyrichiacea SWARTZ, moreover, distinguished 4 divisions of families as follows: 
( 1 )  Division of the family Primitiidae including Primitiidae, Hollinidae, Tetra

dellidae, Drepanellidae, Acronotellidae, ? Primitiopsidae, ? Aechminidae ( = ? Leperdi
tacea) . According to him these families lack the subventraJ dimorphic pouches and the 
terminal dimorphic swellings ; other dimorphic structures are, however, occasionally 
developed. 

(�) Division of the family Beyrichiidae, including Beyrichiidae (with Eurychilininae) 
and Zygobolbidae. Characterized, except in a few primitive genera, by subventraJ di
morphic pouches . 

(3) Division of the family Kloedenellidae, including the families Kloedenellidae and 
? Glyptopleuridae. The early genera, at !east, develop terminal dimorphic swellings : 

(4) Division of the family Kirkbyidae, including Kirkbyidae and Youngiellidae. 
Characterized by surface sculpture, absence of dimorphic pouches and swellings and, 

· in later genera , by specialized hin ge structure. 
SwARTZ conducled that it might prove desirable to regard these divisions as super

families , provided that they be supported by further investigations . 
On the whole the additions and emendations of the classification of palaeocope 

ostracodes between SwARTZ ( 1 936) and HENNINGSMOEN ( 1 95 3  a) can be said to have been 
less successful, if exception is made for the removal of Eurychilininae from Beyrichiidae, 
and the erection and definition of the subfamily Bassleratiinae by E.  A. ScHMIDT ( 1 94 1 ) .  

ÖPIK ( 1 937) erected the new family Piretellidae mainly o n  the basis o f  the arrange
ment of ornamental crests . 

KAY ( 1 940) gave a new taxonomical arrangement of the Beyrichiacea separating the 
families principally on the basis of the valve lobation . Dimorphism was considered to 
be of on ly generic importance. Eurychilininae were regarded as a subfamily of Primitiidae, 
and the scope of the subfamily was widened to include all genera with a short sulcus 
in front of (orientation of ULRICH & BASSLER) a rounded node. The new subfamily 
Dilobellinae was erected to include forms with a broad, deep, diagonally extending 
sulcus. 

SwARTZ & SwAIN ( 1 94 1 ,  p .  4 1 6) stated that in spite of the fact that a reasonably 
final classification of Palaeozoic ostracodes is probably still impossible, the return of 
KAY ( 1 940) to the primary emphasis on the degree or strength of lobation is an unde
sirable and retrograde step, and leads to unnatural assemblages . 

E. A .  SCHMIDT ( 1 94 1 )  gave a new comprehensive treatment of the classification of 
Palaeozoic ostracodes based mainly on studies in literature. The arrangement of SwARTZ 
( 1 936) is on the whole followed, but again more stress is laid on the lobation , the shape 
of the valve, and also on the development of the velum. Several new subfamilies are 
erected: Ctenentominae , Ctenonotellinae, Bassleratiinae, and Ulrichiinae. In the opinion 
of ScHMIDT "stellen Beyrichiacea einen mehr oder weniger kunstlichen Zusammen
ftuss von Familien dar, deren Zuordnung in eine der Unterordnungen der rezenten 
Ostrakoden zur Zeit noch nicht zuverlässig erfolgen kann" .  

C .  l .  COOPER ( 1 94 1 )  erected the new subfamily Amphissitinae within the Kirkbyidae. 
TRIEBEL ( 1 94 1 , p. 3 3 1 )  pointed out that the impressions of vessels on the inside of 

the valve in leperditiids undoubtedly represent blood canals, and that leperditiids can 
therefore be assumed to have had a heart . As among the recent ostracodes this character 
occurs only in Myodocopa, the Palaeozoic forms with blood canals, and consequently 
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also a heart , may according to him be separated as a special suborder distinguished 
from the Myodocopa by the lack of the rostraJ incisure . 

In an abstract of a still unpublished paper SwARTZ ( 1 945) presented a new dassifi
cation of the Palaeozoic straight-backed ostracodes .  Unfortunately the abstract is in 
some respects too brief to allow a proper understanding of his ideas . In the classification 
SwARTZ laid much stress on the type of dimorphism and the lateral outline of the 
valve . He obviously regarded the location of the "pouch" (crumina) in Beyrichiidae 
as a more important indicator for the orientation than that of the adductor muscle and 
was , therefore , inclined to consicler the cruminate end as the posterior in analogy with 
the kloedenellids . If according to him "in Beyrichiidae the dimorphic pouches are 
posterior, plenation of the then posterior end indicates morphologic divergence from 
Kloedenellidae, w hi ch with their antiplenate pouches are place d in new Kloedenellacea " .  
The posterior plenation o f  Leperditiidae suggests morphologic characters reminiscent 
of Hymenocaris; the divergence of the superficially similar Aparchitidae is  emphasized 
by the proposed new name Aparchitacea. 

W ARTHIN ( 1 948) drew attention to the fact that the designation of Beyrichia strangu
lata SALTER as the type species of Primitia by MILLER ( 1 889, p. 5 6 1 )  anteciates all earlier 
designatians known to him of the type species of this genus. Obviously following the 
suggestion of BASSLER & KELLETT ( 1 934, p. 457) he considered Beyrichia strangulata 
as belonging to Eurychilina, and regarded the genus Primitia as a senior subjective 
synonym to it .  

SwARTZ ( 1 949) treated the classification of Leperditiidae and proposed the new sub
family Isochilininae. 

HESSLAND ( 1 949) followed on the whole the classification of E.  A. ScHMIDT ( 1 94 1 ) .  
A new subfamily Euprimitiinae was proposed, and included i n  the family Hollinidae as 
defined by E.  A. ScHMIDT in order to restrict Primitiidae exclusively to genera without 
an y supermarginal ( = adventral) structure. 

HoRNIBROOK ( 1 949) described two new peculiar genera of recent ostracodes known 
only from separate valves and astonishingly similar to the Palaeozoic eurychilinids . 
A new family Punciidae was erected for their reception . 

SoHN ( 1 95 0  b) established a new monogeneric family Miltonellidae. 
A new comprehensive treatment of the classification of the Palaeozoic ostracodes 

was given by HENNINGSMOEN ( 1 95 3  a). He conducled that the Palaeozoic straight
hinged ostracodes hitherto assigned to the superfamilies Beyrichiacea and Leperditiacea 
form a natural group distinct from the recent suborders of ostracodes . For these super
families the new suborder Palaeocopa was proposed and defined as comprising forms 
with a usually Iong and straight hinge-line, no frontal opening, and apparently no 
calcareous inner lamella . These forms also show a tendency to develop lobes and sulci , 
and submarginal ridges .  

The classification of Palaeocopa adopted by HENNINGSMOEN agrees best with that 
of SWARTZ ( 1 936) .  The recognition of Primitia strangulata (SALTER) as the type species 
of Primitia instead of "Primitia" mundula (JoNES) (WARTHIN 1 948) had necessitated 
corresponding changes of the names of higher taxonomical categories.  The type material 
of P. strangulata was subjected to a preliminary examination, and found to be very 
similar to, if not congeneric with Uhakiella. He also pointed out that, as shown already 
by KuMMEROW ( 1 924, p. 406) ,  the type species of Ctenentoma E. A. SCHMIDT, 1 94 1 ,  was 
erected on an interna! mould, possibly of a Steusloffia species, and should be regarded 
as nomen dubium. Thus the subfamily Ctenentominae E. A. ScHMIDT , 1 94 1 ,  must also 
be considered a nomen dubium. 

HENNINGSMOEN agrees with SWARTZ ( 1 936)  that the degree of sulcation, width and 
height of lo bes and sulci , width of velar structure etc. may vary in closely related forms . 



MIDDLE ORDOVICIAN OSTRACODES 2 1 3 

According to him the type of dimorphism, if present, may be of great help in delimiting 
the suprageneric taxa . 

Of great importance was HENNINGSMOEN's recognition of the difference between 
the velar, and the carinal ( = histial) dimorphism. The group of genera with a histial 
dimorphism or a well-developed histial structure was separated as a special family 
Sigmoopsidae. Beyrichiidae were also for the first time clearly defined as consisting of 
genera with domicil i al pouches ( = cruminae) in the female type. As to some families 
or subfamili es distinguished by him too much stress was , however, laid on the supposed 
relationship inferred from the characters of lobation and sulcation, and the different 
development of the velum. This is partly due to the then insufficient knowledge of the 
dimorphism in a great number of genera . The following classification was proposed:  

Suborder Paleocopa HENNINGSMOEN, 1 95 3  
Superfamily Beyrichiacea ULRICH & BASSLER, 1 923 

Fam. Sigmoopsiidae HENNINGSMOEN, 1 953  
Subfam. Glossopsiinae HENNINGSMOEN, 1 95 3  
Subfam. Sigmoopsiinae HENNINGSMOEN, 1 95 3  

Fam. Tetradellidae SwARTZ, 1 93 6  
Subfam. Tetradellinae SwARTZ, 1 936  

? Subfam. Piretellinae ÖPIK, 1 937  
Subfam. Bassleratiinae ScHMIDT, 1 94 1  

Fam. Primitiidae ULRICH & BASSLER, 1 923 
Fam. Eurychilinidae ULRICH & BASSLER, 1 923 

Subfam. Eurychilininae ULRICH & BASSLER, 1 923 
? Subfam. Euprimitiinae HESSLAND, 1 949 
? Subfam. Primitiopsiinae SWARTZ, 1 936  

Fam. Aparchitidae JoNEs , 1 90 1  
Fam. Drepanellidae ULRICH & BASSLER, 1 923 

Subfam. Drepanellinae ULRICH & BASSLER, 1 923 
? Subfam. Bolliinae BoucEK, 1 93 6  
? Subfam. Aechmininae BoucEK, 1 936  

? Fam. Acronotellidae SwARTZ, 1 936  
F am. Beyrichiidae J ONES, r 894 

Subfam. Beyrichiinae }ONES , 1 894 
Subfam. Zygobolbinae ULRICH & BASSLER, 1 923 

Fam. Hollinidae SWARTZ, 1 93 6  
Fam. Kloedenellidae ULRICH & BASSLER, 1 908 

Subfam. Kloedenellinae ULRICH & BASSLER, 1 908 
Subfam. Beyrichiopsiinae HENNINGSMOEN, 1 95 3  
Subfam. Glyptopleurinae GIRTY, 1 9 1 0  

Fam. Kirkbyidae ULRICH & BASSLER, 1 923 
? Fam. Youngiellidae KELLETT, 1 933  
? Fam. Miltonellidae SoHN, I 950  
? Fam. A lanellidae BoucEK, 1 93 6  

Superfam. Leperditiacea BASSLER & KELLETT, 1 934 
Fam. Leperditiidae JoNEs, r 865  

Subfam. Leperditiinae JoNEs , r 865  
Subfam. Isochilininae SwARTZ, 1 949 

? Fam. Leperditellidae ULRICH & BASSLER, 1 906 
Subfam. Leperditellinae ULRICH & BASSLER, 1 906 

? Subfam. Conchoprimitiinae HENNINGSMOEN, 1 95 3  
? Subfam. Eridoconchinae HENNINGSMOEN, 1 95 3  
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As seen from the above list Conchoprimitia and allied genera, previously referred to 
Beyrichiacea (ÖPIK 1 937 ,  HESSLAND 1 949) , were transferred by HENNINGSMOEN to the 
Leperditiacea chiefly on account of the similarity in the outline and of the absence of 
a velar structure. 

HESSLAND ( r 953)  substituted the preoccupied generic name Glossopsis HESSLAND, 1 949, 
by the new name Glossomorphites. Consequently the name of the subfamily Glossopsinae 
HENNINGSMOEN, 1 95 3 ,  was changed by him into Glossomorphitinae. 

KESLING & HuSSEY ( 1 953 )  erected the new family Quadrijugatidae [recte : Quadriju
gatoridae] to include quadrilobate non-dimorphic forms . As , however, also the genus 
Glossopsis HE SSLAND, 1 949 ( = Glossomorphites HESSLAND, 1 953 ) ,  type genus of Glosso
psinae HENN I NGSMOEN, 1 9531 ,  was included by them in this family, the family ought 
to have been called Glossopsidae ( = Glossomorphitidae) . They also s tressed the great 
importance of dimorphism as a diagnostic character in certain families of Palaeozoic 
ostracodes (KESLING & HusSEY 1 9 5 3 ,  p. 8o) . 

PoKORNY ( 1 953 )  regarded Ostracoda as a separate dass, and subdivided it into four 
orders : Beyrichiida, Podocopida, Myodocopida, and Leperditiida. The order Leperditiida 
was restricted to the family Leperditiidae which according to him differs in the presence 
of a heart an d the configuration of the muscle scars considerably from other ostracodes . 

HENNINGSMOEN ( 1 954c ,  p .  52) proposed some alterations in his classification of 
Primitiidae and related groups.  Eurychilininae and ? Euprimitiinae were regarded as 
subfamilies of Primitiidae, and Piretella was, as representative of a separate subfamily, 
transferred into the same family. The remaining Piretellinae as delimited by him in 
1 95 3 a were included into the subfamily Ctenonotellinae SCHMIDT, 1 94 1 . Primitiopsinae 
were again considered as a separate family Primitiopsidae. Kloedeninae ULRICH & BASSLER 
1 923 were anew distinguished as a subfamily within Beyrichiidae, and the new subfamily 
Treposellinae added to this family. 

SOHN ( 1 954) proposed a new subfamily Kellettininae in the family Kirkbyidae, and 
MARTINSS ON ( 1 956  b) distinguished the subfamily Leiocyaminae within Primitiopsidae. 
]AANUSSON & MARTINSSON ( 1 956) included the holl inids with a locular dimorphism in 
a separate subfamily Ctenoloculininae. 

In some papers by Soviet writers several new subfamilies for palaeocope ostracodes 
have been proposed: Graviinae (Acronotellidae) by PoLENOVA ( 1 952) ,  Neodrepanellinae 
and Nodellinae (both included in Drepanellidae) by ZASPELOVA ( 1 952) ,  and furthermore 
some new kloedenellid subfamilies by PoSNER and EcoRov, published in papers which 
have not been available to the present writer. 

Classification Proposed in the Present Paper 

The classification of fossil ostracodes, in particular of forms which by the 
morphology of their carapace differ considerably from the recent genera, meets 
with great difficulties. This is due principally to the fact that only a small 
portion of the valve around the apodemes of the musdes is in direct contact 
with the body (cf. Fig. 9; TRIEBEL 1 94 1 ,  Fig. z) ,  while the remainder of the 
valve is secreted by the mantie fold which spreads in distal direction from the 
area of the apodemes. Two different areas can be distinguished in a valve: a 
central area in contact with the body, and a peripheral area in contact with the 

1 The paper of HENNINGSMOEN 1 9 5 3  a has been published before that of KESLING & HUSSEY 

1 9 5 3 ,  and the latter had already access to it before their paper was completed. 
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Fig. 9· Diagramrnatic drawing of 
a female of Conchoecia magna 
(Halocypridae) after G. W. MOLLER 
1 926, Text-fig. 349· The dotted area 
of the body is in contact with the 
val ve. 
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mantie fold. The boundary between these two areas is as a rule rather vaguely 
indicated upon the valve, and has to be traced with the guidance of the muscle 
scars. Within the central area are found, in addition to apademes of different 
muscles, traces of other organs, particularly the eye, provided this organ was 
developed, and a part of the impressions of blood vessels within the groups 
w hi ch passess a heart. These . questions have been thoroughly and competentiy 
discussed by TRIEBEL ( 1 94 1 ) .  The taxonomy of the recent ostracodes is based 
mainly upon characters of the soft parts of the body. In Cenozoic and Mesozoic 
ostracodes the pattern of the muscle scars, the features of the duplicature, and 
those of the hingement have proved of considerable taxonornie significance. 
In the palaeocopes the duplicature is absent, the hingement is usually simple 
(cf. LEVINSON 1 950), and the pattern of the individual muscle scars is observ
able only in exceptional cases. In Leperditiidae the latter is usually weil pre
served, and has also been found to be of considerable taxonornie value ( cf. 
SWARTZ 1 949) .  In other palaeocopes among the examined material the arrange
ment of the musdes within the area of the adductor muscle scar cannot be 
made out, and is, consequentiy, not available as a systematic character. 

The relief and the ornamentation of the valve are preponderantiy formed 
by the mantie fold, and as the latter has obviously the same essential structure 
in different groups of ostracodes, the possibility of variation of the externa! 
characters of the shell is rather limited. Homoeomorphic p henamena are there
fore common, externall y very similar forms occurring within different taxonom
ically widely separated groups. For this reason the author fully agrees with 
the opinion expressed by SwARTZ ( 1 936) that the degree of sulcation and 
lobation is of questionable genetic significance, and must be used with eautian 
(cf. also SWARTZ & SWAIN 1 94 1 ,  p. 4 16 ;  TRIEBEL 1 94 1 ,  and HENNINGSMOEN 
1953  a, PP· 1 94-195 ) .  

In the palaeocope ostracodes, on  the other hand, some special characters 
have a greater taxonornie importance than in the recent suborders. These com
prise peculiar types of dimorphism and ornamental extensions which have been 
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designated by the terms velar and histial structures. Already SWARTZ ( 1 936)  
had pointed to the obviously great taxonornie value of some of  the different 
types of dimorphism, and these characters have been used with greater con
sistency by HENNINGSMOEN ( 1 953 a) for his taxonornie arrangement of the 
palaeocope ostracodes. 

It can also be pointed out that in several cases the discovery of dimorphism 
in a genus where it had not been known previously has led to a taxonornie 
disposition of the genus cancerned which differs considerably from that pro
posed by HENNINGSMOEN ( 1 953 a) who had here based his views mainly upon 
certain characters of lobation. This illustrates still further the uncertainty in 
the taxonornie arrangement within the palaeocope ostracodes with lobation or 
ornamentation as a base. The genus Polyceratella had been placed by HEN
NINGSMOEN tentatively among the Tetradellidae, whereas the distinct histial 
dimorphism observed by the present author proves the genus to be a sigmo
opsid. Hesperidella had been included with the Bassleratiinae by HENNINGS
MOEN ( 19 53 a), bu t the o b served type of dimorphism proved its close connection 
with Dicranella or Euprimites. Bolbina has been referred by him to Sigmoopsidae, 
but the velar dimorphism and the absence of a histial structure shows its 
relationship with Piretella and allied genera. 

In the classification of the palaeocope ostracodes proposed in the present 
paper the type of dimorphism is regarded as one of the most decisive factors 
for the disclosure of the relationship between genera. The considera bly widened 
knowledge of the character of dimorphism in many genera for which it was 
unknown to HENNINGSMOEN ( 1 953  a), and a certain re-interpretation of the 
types of dimorphism in some groups of genera has necessitated several changes 
in the taxonornie arrangement of the palaeocope ostracodes. The classification 
of genera in which no dimorphism is developed is much more uncertain and 
in several cases still open to discussion. In those genera the general presence 
or absence of a velar structure has been considered to be one of the important 
taxonornie features. 

A major difficulty in the proper classification is the existence of a great 
number of palaeocope genera which are too incompletely known to allow any 
doser discussion of their relationship. Special problems arise if such a genus 
happens to be the type genus for a family-group taxon, as is the case with 
Aparchites, Acronotella, and Ctenonotella. The writer has found it best at 
present to regard the family-group taxa of which the type genus is insufficiently 
known as including only the type genus. When these genera will be more 
completely known it is possible that the family-group taxa erected on them 
will prove to be senior synonyms to some of the other taxa considered in the 
present paper. 

Throughout the present paper the decisions on the zoological nomenciature 
of the XIV International Congress of Zoology, Copenhagen , 1953  (see HEM
MING 1953 )  have been followed. This applies particularly to the family-group 
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names which are considered t o  be  co-ordinate with one another (HEMMING 
1 953 ,  p .  3 3 ,  paragraph 46) including even the superfamily, previously not con
sidered co-ordinate with family or subfamily. Further, the letters with diacritic 
marks forming an integral part of a specific or generic name has been replaced by 
a earobination of letters representing the diacritic mark in question (HEMMING 
1953 ,  p .  79-80, paragraph 1 5 5 ) .  Thus Ö is replaced by Oe as in the case of 
Oepikella, Oepikium,  or Oepikatia (named after Prof. A. ÖPIK) . 

According to information received from Dr. LEVINSON an application will 
be submitted to the International Commission on Zoological Nomenciature to 
suppress MILLER's designation of Beyrichia strangulata SALTER, 1 85 1 ,  as the 
type species of Primitia, and to preserve the accustomed usage of the genus 
Primitia. As this proposal will hardly be objected to, and as it would be un
fortunate if the genus Primitia in the sense of HENNINGSMOEN ( 1 953 a) would 
find further spreading in literature, this genus is treated in the present paper 
in its accustomed usage, i.e. with Primitia mundula J ONES as the type species. 
This circumstance has made necessary the re-naming of several family-group 
taxa distinguished by HENNINGSMOEN ( 1 953 a). 

In the material exaroined from the Lower and Middle Ordavieian of Balto
seandia three large and apparently natural groups of palaeocope ostracodes can 
be distinguished: ( 1 )  Genera with a histial dimorphism, (2) genera with a velar 
dimorphism, and related velate forms, and (3) genera without any velar and 
histial structures. All these three groups appear almost simultaneausly in the 
Arenig, and are distinctly delimited in the Baltoscandian material. 

The first of these groups may be provisionally termed the sigmoopsid group .  
Among Baltoscandian material i t  earresponds to  the family Sigmoopsidae of 
HENNINGSMOEN ( 1 953 a) with the exclusion of Bolbina, but including Polycera

tella and Oepikium. Dilobella and Tetradella appear to have a modified type of 
histial dimorphism as discussed on p. 203 . Dilobella is also in other respects 
so similar to certain sigmoopsids that the common features in the dimorphism 
can hardly be due to convergence. Thus also the family Tetradellidae in a 
restricted sense (including only forms with a locular dimorphism) can be in
corporated in this group. 

The Devonian genera placed in the family Hollinidae by KESLING ( 1 952 c) 
and HENNINGSMOEN ( 1 953 a) include those with a locular dimorphism. As 
stated above (p. 204) , according to the present writer's opinion the locular 
dimorphism should be regarded also in these genera as a special type of histial 
dimorphism. The loculate hollinid genera have, on the other hand, several 
characters in common with other hollinid genera which passess only a dimorphic 
ftange. In either case the dorsal part of L3, if developed, is often bulb-like, the 
adventral structure is as a rule restricted, and there often occurs a spur, mostly 
isolated in the tecnomorphs, and forming the posterior end of the dolon in 
the heteromorphs. In the tecnomorphs of Hollina the ventral ends of L I  and 
L3 project in the shape of spurs, and the ventral end of each spur, consisting 
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of an ornamental thickening of the shell substance, has exactly the same position 
as that of Ctenoloculina and the histial ridge in sigmoopsids. In the hetero
morphs the ventral ends of LI and L3 are united in Hollina by an ornamental 
flange which is rather broad, strongly convex, and pouch-like. As the position 
of this structure in relation to the lobes is exactly the same as in quadrilobate 
sigmoopsids and in Ctenoloculina, the dimorphic structure in Hollina evidently 
is of histial origin. After having studied a number of specimens of Falsipollex 
and Hollinella the writer is convinced that the hollinids display a histial di
morphism, and not the velar dimorphism as thought by HENNINGSMOEN ( I 95 3  a) . 
At any rate, the dimorphic structure in this family is not of velar origin, and 
the possibility that it is a third special type of dimorphic adventral structure 
not strictly homologous with either the velar or the histial structure is rather 
unlikely at present. 

Moreover, some connecting links seem to exist between the mainly Lower 
and Middle Ordovician sigmoopsids, and the Devonian hollinids. Tetradellidae 
might belong to them, though a direct connection between the members of 
this family and the Devonian loculate genera cannot be proved at present. 
From the Upper Ordovician and the Lower Silurian some species have been 
described which in the present paper are referred to the new hollinid genus 
Grammolomatella. This genus, which undoubtedly possesses a histial dimor
phism, also shows a Iong, sigmaidal sulcus of the general sigmoopsidtype. The 
Devonian species placed by KESLING & TABOR ( I 952) and KESLING ( I952 c) in 
the genus Winchellatia, though in all prohability belonging to a new genus, 
are very similar to certain Middle Ordavieian unisulcate sigmoopsids, hut 
evidently represent simple hollinids. 

In the present writer's opinion the sigmoopsids, tetradellids , and hollinids 
are closely related to each other. In addition also Oepikium evidently belongs 
to this main group. With a view to expressing this relationship in the classi
fication, the palaeocopes with a histial dimorphism are regarded as eonstitoting 
a separate superfamily, called Hollinacea. This superfamily includes the families 
Sigmoopsidae, Tetradellidae, Oepikiumidae nov. ,  and Hollinidae. It must, how
ever, be pointed out that this subdivision of the Hollinacea into families is at 
present only tentative, and it is possible that the limits of the families will be 
changed when more material has been studied. 

The type genus of the family Acronotellidae is incompletely known at pres
ent, hut the figures published so far do not seem to exclude the possibility of 
its belonging to the same superfamily as, and of being closely related to, 
Sigmoopsidae. The lateral view of the type species, Aeronotella shideleri ULRICH 
& BASSLER (cf. ULRICH & BASSLER I 923 a, Fig. I 5 :  25 ;  SWARTZ I936 ,  Pl. 83 , 
Fig. B I a), is very similar to that of some species of Lomatobolbina n. gen . ,  and 
the ventral view (cf. ULRICH & BASSLER I 923 a ,  Fig. I S :  27; erroneously given 
by SWARTZ I 936 ,  Pl. 83 , Fig. B I c as dorsal view) suggests the probable pres
ence of a histial structure. The possibility must even be taken into account 
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that Sigmoopsidae may be a junior synonym to Acronotellidae. Y et without an 
examination of the type species the question about the exact taxonomical 
position of the genus Aeronotella cannot be answered at present. 

The seeond main group of related genera among the Baltoscandian material 
may provisionally be termed the eurychilinid group. In the classification by 
HENNINGSMOEN ( 1 953 a) it earresponds roughly to the following families and 
subfamilies:  Tetradellidae (partim) , Piretellinae, Bassleratiinae, Primitiinae, 
Eurychilininae, Euprimitiinae (partim), and Primitiopsinae. Most of the genera 
included here exhibit a well-developed velar dimorphism, yet the group con
tains also genera in which no dimorphism has been ascertained, hut which all 
have a distinctly developed velar structure. Certain of these non-dimorphic 
genera have probably lost the ability of producing dimorphic changes of the 
velar structure during the evolution ( cf. p. 357) ,  and in other cases, as in 
Bassleratiinae, the absence of a velar dimorphism may be a primitive condition. 

Within this group five rather distinct subgroups can be distinguished. 

( r ) The velar structure is a simple, solid, flange- or ridge-like extension 
which shows a pronounced dimorphism with a well-developed anteroventral 
or ventral dolon in heteromorphs. This type of velar structure and dimorphism 
is found in the following subfamilies in the definition of HENNINGSMOEN ( 1 953  a) : 
Primitiinae (excl. Chilobolbina) , Piretellinae (excl . Oepikium which has a histial 
frill, and Piretopsis and Ctenonotella which are too poorly known for a settle
ment of their taxonornie position) , furthermore the genera Euprimitia, Euprimi
tes, Bolbina, and Hesperidella, placed by HENNINGSMOEN into various other 
subfamilies . This subgroup is treated in the present paper as a separate family, 
Piretellidae. 

(z) The velar structure is partitioned by radial septa into a number of inter
na!, hollow, tube-like chambers. A distinct velar dimorphism with a well
developed dolon is known in all genera. This structure of the velum is charac
teristic for a group of genera included by HENNINGSMOEN. ( 1 953  a) in Eury

chilinidae (incl. Chilobolbina) . 

(3)  As in subgroup 1 the velar structure is a simple, solid, flange- or ridge
like extension. Early genera seem to exhibit a simple type of velar dimorphism, 
the dolon being formed only by a change in the curvature of the velar flange, 
and by a slight increase in its width. The later genera, in part at least, have 
probably lost the ability to produce dimorphism in the adult stage. All known 
genera are quadrilobate or with a clearly traceable quadrilobation. The mem
bers of this subgroup were included by HENNINGSMOEN in Tetradellinae and 
Bassleratiinae. Here they are united in the subfamily Quadrijugatorinae. 

(4) The velar structure is non-dimorphic, constructed as in the subgroup 3 ·  
I n  the lobation n o  quadrilobate pattern can b e  traced. The exact relationsh ip 
of this subgroup is at present uncertain, hut it may in some way or other b e  
connected with the non-dimorphic genera o f  the subgroup 3 ·  This subgroup 
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corresponds to Bassleratiinae as defined by E. A. ScHMIDT ( 1 94 1 )  ( excluding 
Steusloffia ) . 

(5 )  Velar structure as in the subgroup 1 ,  but dolon posteriorly situated. This 
subgroup corresponds to the family Primitiopsidae as defined by SwARTZ ( 1 936) ,  
HENNINGSMOEN ( 1 954 c) ,  and MARTINSSON ( 1 95 5 ,  1 956b) .  

In addition the genus Aparchites may belong to  this main group of genera, 
but the type species of this genus is too poorly known to allow a close 
comparison with other genera. The possibility that it may possess a velar 
dimorphism cannot be excluded at the present state of our knowledge, and in 
this case the family Aparchitidae may prove to be a senior synonym to one of 
the other families with a velar dimorphism. 

For this main group the superfamily Eurychilinacea has been erected. 
A reliable subdivision of this superfamily into families is somewhat difficult at 
present on account of the presence of non-dimorphic genera the exact relation
ship of which is as yet uncertain. In the present paper the following families 
are considered to belong to the superfamily Eurychilinacea : Piretellidae, 
Eurychilinidae, Bassleratiidae (including Quadrijugatorinae) , and Primitiopsidae. 
Aparchitidae are only tentatively referred to this superfamily. 

The third major group of genera among the material studied may provision
ally be called the leperditellid group. It comprises genera without any velar 
structure and often with a rather well-defined postplete outline. Dimorphism 
has been described in several instances, but is of a special type, one dimorph 
being usually longer and narrower than the other (Conchoprimitia in HESSLAND 
1 949 , Bollia in WARTRIN 1 937, Milleratia, Eridoconcha, Cryptophyllus in 
LEVINSON 1 95 1 ) .  The same phenomenon has been observed also in the material 
studied by the present writer. Without exact quantitative studies on a repre
sentative number of specimens it is , however, difficult to ascertain whether the 
reported differences are due to dimorphism or merely to individual variation. 
Similar differences in some species of Bollia were regarded by SwARTZ & SwAIN 
( 1 94 1 ,  p. 420) as probably due to variation within the species . Unfortunately, 
no suitable material was available for the study of this question. If, however, 
the recorded dimorphism exists, this main group would be characterized by 
its own special type of dimorphism. 

Leperditella is apparently closely related to Conchoprimitia and the differ
ences are certainly not of subfamiliar value. The material described con
tains also a rather good morphological series from Conchoprimitia and Primitia 
to slightly carinate forms as e .g.  Pyxion and Kinnekullea, and the specimens 
of Drepanella1 examined clearly show that also this genus belongs to the same 

1 This generic name was consistently spelled "Depranella" by ULRICH ( 1 890, pp. 1 1 7- 1 2 1 ;  
1 89 1 ,  pp. 1 90- 1 9 1 )  but later changed into "Drepanella" by ULRICH ( 1 897, p .  67o) who indi

cated that the original spelling was due to an error. As pointed out by ELLIS & MESSINA ( 1 952 ,  
"Depranella" ,  "Dretanella") and HowE ( 1 9 5 5 ,  p .  6o)  there is no evidence in the original 

publication t hat "Depranella" represents an error of transcription, a lapsus calami, or a typo-
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main group, the differences lying mainly in the degree of development of the 
ornamental characters . The same seems to be the case with Bollia. Of Ulrichia 
the present writer has only little first-hand knowledge. 

Also Primitiella may belong to this main group, hut the kloedenellid-like 
dimorphism described by KAY ( 1 940) has not been observed in the other 
genera. Primitiella-like ostracodes are also among the very first in stratigraphic 
appearance, and i t is weil possible that i t ma y .  be desirable to include them in 
a group of their own once these forms are better known. In the present paper 
Primitiella is provisionally included in the family Leperditellidae. 

On the whole the leperditellid group corresponds to the families Drepa
nellidae and Leperditellidae in the classification by HENNINGSMOEN ( 1953  a) .  
For this group the superfamily Leperditellacea is erected in the present paper. 

The present writer cannot j oin the opinion of several previous authors 
(BASSLER & KELLETT 1 934, HENNINGSMOEN 1953 a) that there should exist any 
doser relationship between the leperditiids and leperditellids. The Leperditiidae 
appear fully differentiated when appearing about simultaneously with the 
leperditellids, and possess already in the stratigraphically oldest forms the 
characteristic pattern of muscle insertions ( cf. SwARTZ 1 949 , ScoTT 1 95 I ) . 
Furthermore, as pointed out by LEVINSON ( 1 95 1 ) ,  the leperditiids have dorsally 
and ventrally a secondary shell layer, not observed in other palaeocope ostra
codes. Also the outline of leperditiids is nearly always considerably more dis
tinctly postplete than that of any leperditellids. The degree of relationship be
tween the Leperditiidae and other Palaeocopa is in fact as yet little known, and 
further investigations are needed ( cf. also POKORNY 1 953) .  In the present paper 
Leperditiidae are considered to belong to a separate superfamily, Leperditiacea. 

In addition to the superfamilies mentioned, there exist three large Post
Ordovician groups of genera which were already by SwARTZ ( 1 936) suggested 
as belonging to separate superfamilies. Two of these groups, Beyrichiidae and 
Kloedenellidae as defined by HENNINGSMOEN ( 1 953  a), possess a distinctive type 
of dimorphism. The group with cruminal dimorphism is considered in the 
present paper as the superfamily Beyrichiacea, and that with the kloedenellid 
type of dimorphism as the superfamily Kloedenellacea. Of the third group, 
"the division of the family Kirkbyidae" of SwARTZ ( 1 936),  the present writer 
has only a very limited first-hand knowledge. There is no doubt, however, 
that this group cannot be included in any of the superfamilies mentioned 
above. l t seems best, therefore, to follow the suggestion by SWARTZ ( 1 936) ,  
and to regard it as a separate superfamily Kirkbyacea. 

graphical error. Although this name has evidently been originally incorrectly transcribed (cf. 
E. A. ScHMIDT 1 94 1 ,  p. so) the original spelling cannot be changed without a decision of the 

International Commission on ZoologicaJ Nomenclature. According to the information received 

from Dr. P. C. SYLVESTER BRADLEY (in litt.) an application has been submitted to the ICZN 

in order to validate the emendation of Depranella to Drepanella . For this reason the emendated 

spelling Drepanella is used in the present paper. 

1 6 - 563272 Bull. of Geol. Vol. XXX VII 
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The classification of the superfamilies Eurychilinacea, Hollinacea, and 
Leperditellacea will be treated more fully in the chapters of the respective 
superfamilies . 

In the present paper the following classification is proposed (the names 
within square braekets after the name of the author of the family-group taxon 
refer to the author of the nomen translatum, i .e .  to the writer who has changed 
the concept of the family-group unit in question to a higher family-group 
category) : 

Suborder Palaeocopa HENNINGSMOEN, 1 95 3  
Superfam . Eurychilinacea ULRICH & BASSLER, 1 923 [nov.] 

Fam. Piretellidae ÖPIK, 1 937  
Subfam. Piretellinae ÖPIK, 1 937 
Subfam. Tvaerenellinae nov. 
Subfam. Euprimitiinae HESSLAND, 1 949 

Fam. Eurychilinidae ULRICH & BASSLER, 1 923 [HENNINGSMOEN, 1 953]  
Subfam. Eurychilininae ULRICH & BASSLER, 1 923 
Subfam. Chilobolbininae nov. 
Subfam. Oepikellinae nov. 

Fam. Bassleratiidae E. A. SCHMIDT, 1 94 1  [nov.] 
Subfam. Bassleratiinae E.  A. ScHMIDT, 1 94 1  
Subfam. Quadrijugatorinae KESLING & HusSEY, 1 95 3  

? Subfam. Ctenonotellinae E.  A. ScHMIDT, 1 94 1  
Fam. Primitiopsidae SwARTZ, 1 936  

? Fam. Aparchitidae }ONES, 1 90 1  [ULRICH & BASSLER, 1 923] 
Superfam. Hollinacea SWARTZ, 1 936  [nov.] 

Fam. Hollinidae SwARTZ, 1 936  
Subfam. Hollininae SwARTZ, 1 936  
Subfam. Ctenoloculininae }AANUSSON & MARTINSSON, 1 956  

? Subfam. Neodrepanellinae ZASPELOVA, 1 952  
Fam. Oepikiumidae nov. 
Fam. Tetradellidae SwARTZ, 1 936  
Fam. Sigmoopsidae HENNINGSMOEN, 1 95 3  

? Fam. Acronotellidae SwARTZ, 1 936  
Superfam. Beyrichiacea MATTHEW, 1 886 [ULRICH & BASSLER, 1 923] 
Superfam. Kloedenellacea ULRICH & BASSLER, 1 908 [SWARTZ, 1 945] 
Superfam. Kirkbyacea ULRICH & BASSLER, 1 906 [nov.] 
Superfam. Leperditellacea ULRICH & BASSLER, 1 906 [nov.] 

Fam. Leperditellidae ULRICH & BASSLER, 1 906 
Fam. Aechminidae BouCEK, 1 93 6  [SWARTZ, 1 9 36] 
Fam. Drepanellidae ULRICH & BASSLER, 1 923 [SWARTZ, 1 936] 

Superfam. Leperditiacea }ONES , 1 85 6  [BASSLER & KELLETT, 1 934] 
Fam. Leperditiidae }oNES , 1 85 6  

Subfam. Leperditiinae }ONES, 1 856  
Subfam. Isochilininae SwARTZ, 1 949 

Inc. superfam. 
? Farn. Punciidae HoRNIBROOK, 1 949 

The interrelation of the seven superfamilies of palaeocope ostracodes recog
nized in this paper is poorly known at present. Four of them, viz. Leperditiacea, 
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Leperdiiellacea, Hollinacea, and Eurychilinacea , appear almost simultaneausly 
in the Arenig, and thus their differentiation had evidently taken place already 
before the appearance of the earliest large astracode faunas. Also the suborder 
Podocopa makes its appearance at about the same time. Of these four early 
superfamilies Eurychilinacea and Hollinacea are certainly more closely related 
to each other than to the other superfamilies, and have several characters in 
common, such as the presence of a velar structure, at least in early represen
tatives, and the rather similar pattern of lobation and sulcation. It is, therefore, 
probable that these groups had a common ancestor. Leperdiiellacea represent 
the simplest type of the palaeocope ostracodes, and are apparently also the 
most primitive. It is well possible that the other Ordavieian palaeocope super
families (Eurychilinacea + Hollinacea and Leperdiiiacea) have been derived 
from this group. It ought to be stressed, however, that all these superfamilies 
are distinctly defined already in the earliest astracode faunas hitherto described, 
and that at present no strictly intermediate forms are known. As pointed out 
above (p. 22 1 )  the degree of relationship between Leperdiiiacea and other 
Palaeocopa is uncertain so far, but there exists, on the other hand, no evidence 
against the possibility of their being derived from leperditellaceans. 

Beyrichiacea and Kloedenellacea appear first in the Silurian ( cf. HENNINGS
MOEN 1953  a, p. 237; 1 954 c, p. 36 ,  Fig. 4). According to HENNINGSMOEN 
( 1954 c, p. 34-35 )  the beyrichiids probably developed from the eurychilinids . 
As the construction of the.ir velar structure seems to be almost. identical this 
assumption appears to be very Iikely. The velar frill of both eurychilinids and 
certain beyrichiids is partitioned radially into a number of interna!, hollow, 
tube-like chambers , and this construction of the frill is unknown in other 
palaeocopes except for Oepikium and the puzzling recent family Punciidae. 

The general externa! appearance of the tecnomorphs of certain non- or uni
sulcate genera of Eurychilinidae and Beyrichiidae is remarkably similar ( cf. p .  
232) .  The development of  the beyrichiids from the eurychilinids involved, 
however, loss of the externa!, velar dimorphism and formation of an interna!, 
cruminal dimorphism. Until the course of these important changes is properly 
understood the exact degree of relationship between these families cannot be 
said to be known. The origin of the Kloedenellacea is much more uncertain. 
The Ordavieian Primiiiella shows, according to KAY ( 1 940), a similar general 
type of dimorphism which, if real , may indicate a relationship. In this case, 
however, the adventral structures in certain kloedenellids may not be homol
ogous with the velar structure in eurychilinaceans, but an independently 
acquired hacracter, since Primiiiella and other Primiiiella-like forms do not 
passess any trace of such a structure. On the other hand, the type of dirnorph
ism occurring in kloedenellids, and probably also in Primitiella, is the simplest 
and commonest type, wide-spread also in recent suborders, and may have 
developed quite independently in kloedenellids and Primitiella. The relation
ship of Kirkbyacea is uncertain at present, and the Silurian forms of this 
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Fig. 1 0 .  Diagram illustrating the author's general opinion on the relationship between the 
different palaeocope superfamilies. 

superfamily must be subjected to doser study before this question can be 
answered. 

The author's general opinion about the relationship between the different 
palaeocope superfamilies is illustrated in Fig. 10 .  

On the Generic Characters of the Hollinacean and Eurychilinacean 

Palaeocopes 

The concept of genus in the palaeocope ostracodes is still not quite stabilized. 
This is in part due to the fact that a detailed study of these ostracodes has 
begun only some decades ago, and that so far only few of the rich and diver
sified faunas have been described. Almost every new comprehensive treatment 
of a palaeozoic ostracode fauna results in the discovery of a number of species 
which cannot be classified with existing generic taxa, and also in a better under
standing of the taxonornie importance of different morphological characters 
which often necessitates splitting or re-grouping of the previously established 
genera. As far as can be seen this will continue for a long time, and will not 
end before the main Palaeozoic ostracode faunas are reasonably well known. 

In  the first comprehensive account on the genera included here in the super
families Hollinacea and Eurychilinacea ULRICH & BASSLER ( 1923 a) have attrib
uted great importance to the characters of sulcation and lobation. The shape 
of Sz, for instance, was regarded as generically distinctive, and the forms 
without a broad frill and with an adductorial pit (like Laccoprimitia) ,  with 
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short sulcus (like Euprimitia) ,  or long sulcus (like Ctenobolbina) were referred 
to different genera. The forms with a broad frill ( eurychilinids + beyrichiids, 
partim) were classified in a similar way. All distinctly quadrilobate forms with
out a speral spine or process were included in Tetradella, and those with such 
a process in Ceratopsis. Such a rather formal generic classification of a part 
of the palaeocope ostracodes prevailed for a long time, and is still used to some 
extent. When, however, other characters , especially the development of the 
adventral and dimorphic structures had become better known, it also became 
evident that closely similar to almost identical lobation may have been devel
oped in different, unrelated groups, and that sorne of the genera in ULRICH & 
BASSLER's concept in reality represent quite artificial groups. This question is 
also treated in the chapter on the classification of the Palaeocopa. 

Nevertheless, distinct differences in the sulcation and lobation are con
sidered of generic importance also at the present state of our knowledge, hut 
first of all the development of the adventral structures must be taken into 
account before the proper taxonornie position and relationship of a genus can 
be determined. Moreover, attention ought to be paid to the general trends of 
variation of the lobal characters. Several instances are known within a closely 
related group of species where obiiteration of certain lobes or sulci produces 
a continuous change of the lobation or sulcation. Most species of Ceratopsis, 
for instance, are quadrilobate, hut in some species the general flattening of the 
lateral surface of the domicilium results in trilobate to almost unisulcate valves 
(cf. Ceratopsis trilobis KEENAN, 1 95 1 ,  PI. 79, Fig. 42). Similar variability in 
respect to the lobation occurs in Glossomorphites and Tallinnella ( cf. p. 341 ) . 
A number of morphological series illustrating the trend of obiiteration of Iobes 
and sulci is described and illustrated by HENNINGSMOEN ( 1 953  a ,  pp. 1 90-1 94, 
Fig. 3) . As pointed out by him (op. cit . ,  p .  1 9 1 ) , phylogenetic Iines from tri
or bisulcate to uni- and non-sulcate forms seem actually to have been estab
lished, whereas the opposite is so far not known with certainty. 

Apart from the lobation and sulcation also certain ornamental characters , 
other than adventral, as for instance the arrangement of ridges and crests on 
the lateral surface of the domicilium, are persistent within a group of related 
species , and characterize certain genera ( cf. Steusloffia, Piretella, Hesperidella) .  

Experience has shown that in many cases a safe generic reference of a di
morphic species is possible only if both its dimorphs are known. This is due 
to the fact that several genera are defined by a combination of characters of 
both dimorphs. Moreover, the best specific characters may be confined to one 
dimorph, the other dimorph being very similar to, or nearly indistinguishable 
from other closely related species. This is especially true in respect to material 
still attached to the rock as it is difficult in such specimens to expose the sub
velar or subhistial field, and to reveal the specific characters confined to this 
field and to the marginal structures . If only tecnomorphs are available it can
not always be ascertained whether they belong to the preadult instars or to 
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the adult moult stage, and on account of the often rather considerable diffe
rences between the adult and preadult instars, especially in the shape of the 
adventral structure, the species erected on preadult iostars are poorly defined 
or occasionally unrecognizable. On account of the above facts it ought to be 
avoided as far as possible to erect species of dimorphic genera when one of 
the dimorphs is unknown. This has been made the rule in the present paper. 
It should be noted that often a !arge number of specimens has to be collected 
before the heteromorphic dimorph will be found, or before the absence of the 
dimorphism is established, since a fossil population usually consists of a !arge 
number of preadult iostars and relatively few adult specimens only part of which 
belong to heteromorphs. For instance only 7 heteromorphs were found among 
about 6o specimens of Oepikella tvaerensis. The composition of several fossil 
populations of dimorphic palaeocope ostracodes has been discussed and il
lustrated by SPJELDNJES ( 1 95 1 ) , KuRTEN ( 1 953 ,  pp. 48-5 1 ) ,  KESLING ( 1 952 a) ,  
and MARTINSSON ( 1955 ,  1956 b). 

The material studied has shown that distinct differences in the development 
of the velar and the histial structures usually offer good generic characters. No 
definite principles for the generic separation can, however, be given. The 
extension of these structures, in tecnomorphs as weil as in heteromorphs, 
seeros nevertheless to be of greater importance than the difference in their 
relative width. Unfortunately also recent publications on palaeocope ostracodes 
often give no ventral view of the valve or carapace, and the description of the 
adventral structures is so cursory that no clear picture of their shape or exten
sion can be obtained. The correct generic reference of species described and 
illustrated in such a manner is often difficult. 

In addition to the sulcal, lobal, ornamental ,  and dimorphic characters also 
other features may be of taxonornie importance at the generic level, hut they 
are at present not sufficiently weil known in the palaeocopes to be of any 
practical use. Such characters include hingement and overlap features, marginal 
structures, and the details of the pattern of the individual muscle apodemes. 
The great taxonornie importance of these characters is evident from the post
Palaeozoic ostracodes. The hingement features of certain Palaeozoic ostracode 
genera have been treated by LEVINSON ( 1 95 1 )  who also found some of these 
characters to be of diagnostic value for the delimitation of the genera. On 
account of its mode of occurrence the material studied unfortunately did not 
contribute to the knowledge of the hingement of the genera described. In 
genera with a well-defined adductorial muscle scar (e.g. Tvaerenella, Levisul
culus, Platybolbina) the size and location of the latter has proved to be fairly 
eonstant within the genus. For this reason in future studies greater attention 
should be paid to this character in definition of the genera. 
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DE S CR I PT I VE PART 

Suborder PALAEOCOPA HENNINGSMOEN, 195 3 

Syn. :  orders Beyrichiida + Leperditiida PoKORNY, 1 9 5 3 ·  

DIAGNOSIS .-Carapace without either a rostral incisure or siphonal opening. 
Heart present at least in some groups. Hinge-line straight and usually long. 
No duplicature known. 

SVPERFAMILIES.-Eurychi/inacea ULRICH & BASSLER, I 923 
Hollinacea SwARTZ, I 936  
Beyrichiacea MATTHEW, r 886 
Kloedenellacea ULRICH & BASSLER, I 908 
Kirkbyacea ULRICH & BASSLER, I 906 
Leperditellacea ULRICH & BASSLER, I 906 
Leperditiacea }ONES, I 856 .  

The recent family Punciidae HORNIBROOK, I 949 , exhibits a remarkable 
similarity to certain palaeocopes, hut it is not entirely excluded that this 
resemblance is due to homoeomorphic development. This possibility is sup
ported by the complete lack of palaeocope-like ostracodes in the Mesozoic and 
Tertiary strata . In the present paper Punciidae are tentatively included in 
Palaeocopa and referred to as incertae superfamiliae. 

DISCUSSION.-The name of this suborder was given by HENNINGSMOEN 

( I 95 3  a) as Paleocopa. As, however, no rules exist concerning the priority of 
the original spelling of the taxa of the ordericlass-group category the correct 
transcription Palaeocopa is used thoroughout in the present paper. 

TRIEBEL ( I  94I ,  p .  33 I) was the first to suggest that at l east a part of the 
groups now included in Palaeocopa could be distinguished as a separate sub
order of the Ostracoda. At the same time E. A. ScHMIDT { I 94 I )  expressed the 
opinion that Beyrichiacea in the sense of ULRICH & BAssLER ( I 923 a), i .  e .  
Palaeocopa with the exclusion of  Leperditiacea and Leperditellacea, should be 
regarded as  a more or less artificial group of families which on account of the 
unacquaintance with the morphology of their soft parts cannot be distributed 
among the recent suborders. The increasing knowledge about the palaeocopes 
has, however, Conelusively shown that some general features of their carapace 
differ clearly from those of the contemporaneous representatives of Podocopa, 
Platycopa, or Myodocopa, and characterize a rather well delimited group of its 
own. The ascertained presence of a heart in some palaeocope families distin
guish them also anatomically from Podocopa, Platycopa, and Cladocopa, and 
the absence of a rostral incisure serves as a distinct difference from Myodocopa. 

The apparent absence of the duplicature in Palaeocopa is at present a char
acter of uncertain value. As far as known the presence of a duplicature has not 
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been ascertained in any early Palaeozoic Podocopa or Platycopa, and it is, 
therefore, possible that the peripheral part of the inner lameila became in 
these suborders calcified first during a later stage of their evolutionary history. 
The information about the blood canals and about the probable presence of 
a heart in the palaeocopes has recently been summarized by HENNINGSMOEN 
( 1 954a ,  pp. 5 5-57), and will not be repeated here. 

The differences between the Leperditiidae and the other Palaeocopa are 
probably not so great as suggested by PoKORNY ( 1 953 , 1 954, pp. 37 1-372) .  
The presence of the blood canals is not restricted to the leperditiids only, hut 
has been observed also in Leperditellacea, Beyrichiacea, and ? Kloedenellacea 
(cf. HENNINGSMOEN 1 954 a, p. 56) .  The other distinguishing features mentioned 
by PoKORNY have scarcely sufficient importance as to warrant the removal of 
Leperditiacea in to a separate suborder (or order) . 

The classification of Palaeocopa has been considered in a special chapter 
(cf. pp. 2 14-224) . 

OccuRRENCE.-Late Tremadocian-Permian ( ? Recent). 

Superfam. EUR YCHILINACEA ULRICH & BASSLER, 1923 

[Nom. trans!. ]AANUSSON, herein (ex Eurychilininae ULRICH & BASSLER, 1 923)] . 

DIAGNOSIS.-Velar structure present, at l east in heteromorphs. Most genera 
exhibit a weil defined velar dimorphism. No histial structure. 

FAMILIES.-Eurychilinidae ULRICH & BASSLER, 1 923 
Piretellidae ÖPIK, 1 937 
Bassleratiidae E. A. ScHMIDT, 1 94 1  
Primitiopsidae SWARTZ, 1 936 

? Aparchitidae JoNEs, 1 90 1 .  

DISCUSSION.-The general classification o f  Eurychilinacea has been con
sidered in the chapter on the classification of the palaeocopes. Quadrijugatorinae 
(Bassleratiidae) are the earliest eurychilinaceans known so far and may, as 
suggested also by HENNINGSMOEN ( 1953  a), be the most primitive group in this 
superfamily. They possess a simple solid velar frill and obviously also a simple 
type of velar dimorphism in early genera ( cf. p. 357) .  The later quadrijugato
rines are non-dimorphic, hut as they have evidently been developed from the 
probably dimorphic genera the absence of the velar dimorphism may be a 
secondary condition ( cf. p. 357 ). The earlies t Piretellidae and Eurychilinidae 
appear only inconsiderably later than the Quadrijugatorinae, and the differen
tiation of these three groups has, therefore, probably taken place already prior 
to the earliest !arge ostracode faunas known. 

Aparchitidae may represent simple non-dimorphic eurychilinaceans with the 
velar structure reduced into a ridge, hut until a representative number of 
specimens of the type species of Aparchites has been studied the real taxonornie 
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position of this family remains uncertain. HENNINGSMOEN ( 1 953 a,  p. 230) 
suggested that at !east some of the forms assigned to Aparchitidae developed 
from Eurychilinidae via forms like Oepikella by the reduction of the velar 
structure and the loss of velar dimorphism. However, there is at present no 
evidence to support this suggestion, and it seerus also rather unlikely to the 
present writer. If Aparchites-like forms really are non-dimorphic, and have 
been developed from dimorphic ancestors it seerus more plausible to derive 
them from Tvaerenellinae-Iike piretellids since the tecnomorphs of some non
sulcate tvaerenellines display a rather close similarity to certain Aparchites-like 
forms. On the other hand, the absence of a velar dimorphism in Aparchites, 
if true, may be a primitive condition, and the family Aparchitidae may then 
constitute the most primitive braoch of Eurychilinacea or even belong to a 
superfamily of its own. Further studies are badly needed for answering these 
questions. 

The Aparchites problem actualizes an important question in the taxonomy 
of eurychilinaceans. Theoretically it is namely possible that reduction of the 
velar structure within some groups of this superfamily has led to non-dimorphic 
and non-velate forms quite similar in appearance to the leperditellaceans. At 
present no such forms are known with certainty, but in case they exist it would 
be difficult to distinguish between these secondarily non-velate descendants of 
eurychilinaceans and the primarily non-velate and quite unrelated leperditella
ceans. The tecnomorphs of Oepikella, being non-velate, foreshadow this con� 
dition, but have nevertheless a distinct adventral bend by which they can easily 
be distinguished from the leperditellaceans. Similar forms without an adventral 
bend would, however, at present be classified with Leperditellacea. It is never
theless probable- that future careful studies will reveal new morphological 
details which will help to define different groups of Palaeocopa more closely, 
and to distinguish between such externally similar, but unrelated forms. 

The family Primitiopsidae occupies a rather isolated position within Eury
chilinacea. Other Eurychilinacea are mostly or exclusively Ordovician, whereas 
the primitiopsids are not known at present before the Silurian. The construc
tion of the primitiopsid velar structure and the type of the dolon resemble on 
the whole those of piretellids, and it seerus to be weil possible that the primiti
opsids have been derived from piretellid-like ancestors. 

OccuRRENCE.-The earliest known eurychilinaceans appear in the Arenig 
and the latest members of this superfamily have been described from Devonian 
(Bassleratiinae, Primitiopsidae). 

Fam . E URYCHILINIDAE ULRICH & BASSLER, 1 923 

[Nom. trans!. HENNINGSMOEN, 1 95 3  a (ex Eurychifininae ULRICH & BASSLER 1 923)] 

DIAGNOSIS .-Non-sulcate to unisulcate . Velar frill partitioned internally by 
septa of shell substance into numerous, radially arranged tubules which 
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were apparently originally hollow. Tecnomorphs with either a velar ridge or 
a frill, or without a velar structure; heteromorphs with a well-developed, more 
or less convex velar dolon. Tecnomorphic subvelar field low and of a nearly 
uniform width (tr .)  ventrally. 

SuBFAMILIES.-Eurychilininae ULRICH & BASSLER, 1 923 
Chilobolbininae nov. 
Oepikellinae nov. 

CONSTRUCTION OF THE EuRYCHILINID FRILL.-The family Eurychilinidae as 
defined in the present paper differs from other eurychilinaceans mainly by the 
construction of its velar frill. Immersion of a specimen in some liquid shows 
clearly that the velum is internally striate (PI. XIII ,  Fig. 5 ;  PI. XIV, Figs. 6-8) .  
A doser examination of this striation shows the frill to be composed of three 
different elements: ( r ) an external layer, (2) radial septa , and (3 ) narrow radial 
tubules surrounded by these septa and the external layer. A thin layer of shell 
substance, continuous with the domicilial wall , covers the frill externally as a 
fold (Fig. r 9 A) .  The space between the two limbs of the fold is partitioned by 
radial septa into numerous narrow tubules which are usually filled with clear 
calcite . The striation which is visible on immersion of a frill into some liquid 
is eaused by alternating bands of shell substance and clear calcite or some other 
matter filling the tubules. Originally each tubule was evidently hollow, and the 
pore space was filled subsequently with mineral substance from solution. In 
some specimens examined the tubules contained pyrite, and in others hematite. 

For the detailed examination of the intemal structure of the frill a number 
of thin sections were prepared through the frill of several eurychilinid species. 
In general , however ,  the available material proved so extensively recrystallized 
as not to reveal details of the intemal structure. In some of the thin sections 
the intemal partitions are clearly visible, hut it has not been possible to obtain 
photographs which were sufficiently clear for reproduction. 

The above type of velar frill was described previously by KESLING ( 1 955  a) 
in the hollinacean species Oepikium tenerum (ÖPIK). He stated that in this 
species the junction of the frill with the rest of the carapace ( = domicilium) 
does not reveal any perforations leading into the tubules . This appears to be 
true also with regard to the other species of Oepikium studied by the present 
writer. In specimens of Oepikella tvaerensis immersed in some liquid, however, 
narrow tubules give the impression to pierce also the contact area between the 
domicilium and the velum, and thus to open probably into the interior of the 
domicilium. In other eurychilinid genera examined the presence of intemal 
openings of the tubules is less certain. A peripheral opening of the tubules 
has, however, not been observed so far in any specimen. In order to obtain 
absolute certainty in respect to such minute details of the construction of the 
frill exceptionally favourably preserved specimens are needed which have not 
been available. 
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Thus according to the present state of our knowledge the eurychilinid frill 
is partitioned internally into a number of narrow, radially directed chambers, 
in some genera isolated from the interior of the valve, in others possibly com
municating with the latter, hut probably always ending blindly at their proximal 
end. 

The intemal partitians of the frill have been observed in the following 
genera and subgenera: Eurychilina, Chilobolbina, Laccochilina, Platybolbina, 
Actinochilina, Cystomatochilina, Oepikella, and Oepikium. Thus, among the 
genera placed by HENNINGSMOEN ( 1953  a) in Eurychilinidae this structure 
occurs in all of which specimens have been available, and additionally in 
Chilobolbina and Oepikium included by him in other families. As suggested 
already by ULRICH & BASSLER ( 1 923 a) there is, however, no doubt that Chilo
bolbina must be classified with the eurychilinids. The close affinity between 
Chilobolbina dentifera and the species now classified as Laccochilina was pointed 
out also by THORSLUND ( 1 940, p. 1 66) .  Oepikium, on the other hand, belongs 
in all prohability to the Hollinacea. It differs from all eurychilinaceans by the 
course of the tecnomorphic contact area between the frill and the domicilium, 
the area ventrally of the frill being very high in both dimorphs ( cf. BONNEMA 
1 909, PI. V, Figs. 4, 5 ;  ÖPIK 1 937 ,  PI. V, Fig. 4). Moreover, the posterior end 
of the frill is abrupt, and the sulcus has a shape common in sigmoopsids, hut 
almost never occurring in eurychilinaceans. In these respects Oepikium closely 
reserobles the heteromorphs of Grammolomatella (cf. p .  406). The high position 
of the frill of Oepikium and other characters make it probable that the frill of 
this genus is of histial, and not of velar origin. Oepikium is, therefore, included 
in the present paper in Hollinacea. 

As far as known at present the type of the velar frill described above is 
restricted within Eurychilinacea to the family Eurychilinidae.  This character 
provides a more distinct delimination of this family than the characters hitherto 
used, viz. the degree of sulcation, the relative width of the frill, and, to some 
extent, the type of dimorphism. Within each genus the coarseness of the 
partitians of the frill seems to be rather constant. Laccochilina (PI. XIV, Fig. 6) , 
Platybolbina (PI. XIV, Fig. 7) , and Actinochilina (PI. XIV, Fig. 8) have rather 
coarse partitions, in Chilobolbina and Oepikella (PI. XIII ,  Fig. 5) they are 
comparatively very narrow, and Cystomatochilina has partitians of a relative 
width intermediate between that of Chilobolbina and Laccochilina. 

DxscussiON.-All eurychilinids hitherto described are non- or unisulcate, 
and exhibit an advanced velar dimorphism. Certain genera are very similar 
externally to some piretellids and beyrichiids. The piretellid species Uhakiella 
kohtlensis ÖPIK which has a relatively wide frill closely reserobles Laccochilina 
(Laccochilina), the main difference between them lying in the construction of the 
frill. Piretellidae and Eurychilinidae seem, therefore, to be closely related, 
Certain species of the eurychilinid genus Platybolbina display a close external 
similarity to tecnomorphs of certain beyrichiid genera, as e.g. Apatobolbina and 
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Fig. 1 1 .  Transverse sections of heteromorphic valves. A, Eurychilina subradiala ULRICH after 
ULRICH 1 897, PI. XLIV, Fig. 4 a ;  note the prominent "outer wall" of the frill. B, Chilobo/bina 
sudermannica n. sp. after the thin section figured by HESSLAND 1 949, PI .  XIV, Fig. 5· C, Lacco
chilina (Laccochilina) paucigranosa n. sp. after a thin section of a specimen from the South 

Bothnian erratic boulder Erken no. 10 (cf. PI. XIV, Fig. 3 ) .  

Craspedobolbina. In fact, the main difference between these forms lies in the 
radically different type of dimorphism, as pointed out by HENNINGSMOEN 
( I 954 c, p. 35 ) ,  and in the cases where the heteromorphic dimorph is unknown 
at present it is difficult to ascertain whether the species belongs to an eury
chilinid or a beyrichiid genus. In early Beyrichiidae the details of the construction 
of the velar frill are still incompletely known, hut in some later species of this 
family at least the frill has evidently the same essential construction as in 
eurychilinids. However, the Upper Ordavieian and Lower Silurian eurychili
nids and beyrichiids must be more closely studied before the exact degree of 
relationship between these families can be said to be known ( cf. p .  223) .  

With respect to the development of the dolon and the velar structure in 
general three different main groups can be distinguished within Eurychilinidae : 

( I )  The dolon is formed only by the proximal part of the frill, the peripheral 
part retaining its tecnomorphic shape. On the intemal side the dolon is sur
rounded by a distinct ridge ("outer wall" ,  ULRICH I 897, p .  659) (cf. Fig. I I  A). 
The contact area between the velum and the domicilium occupies in both 
dimorphs about the same position. Both dimorphs have a velar frill. This type 
of dolon is known so far only in Eurychilina. 

(2) The dolon is formed by the entire width (tr .) of the velar frill (cf. Fig. 
I I B ,  C); the contact area between the dolon and the domicilium is as a rule 
situated higher up the side of the valve than that between the frill and the 
domicilium in tecnomorphs. Both dimorphs have a velar frill. This type of 
dolon occurs in most eurychilinid genera. 

(3) The tecnomorphs have no velar frill at all, whereas the heteromorphs 
possess a well-developed dolon ( cf. Fig. 19) .  As in Oepikella. 

The seeond of the above groups is the earliest to appear and probably also 
the most primitive . The genera Eurychilina and Oepikella represent in all 
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Iikelihood specialized off-shoots from the seeond group, derived by the devel
opment of an advanced construction of the dolon and by the complete reduc
tion of the tecnomorphic velar structure, respectively. In the present paper the 
three groups are treated as separate subfamilies. 

OccuRRENCE.-The earliest representatives of the family Eurychilinidae 
appear already in the Arenig (Bn,B of Estonia) . The members of this family 
are common in the Ordovician, and some true eurychilinid species have been 
described also from the Silurian . Frequently Devonian species too have been 
referred to this family, hut in all these cases the family reference is uncertain, 
and cannot be ascertained without a doser study of the construction of the 
frill and of the type of dimorphism; 

Subfam. CHILOB OLBININAE' nov. 

DIAGNOSIS.-The dolon is formed by the entire width (tr. ) of the velar frill. 
Both dimorphs passess a velar structure. 

GENERA.-Chilobolbina ULRICH & BASSLER, 1 923 
Coelochilina ULRICH & BASSLER, 1 923 
Apatochilina ULRICH & BASSLER, 1 923 
Laccochilina (Laccochilina) HESSLAND, 1 949 
Laccochilina (Prochilina) n. subgen. 
Platybolbina HENNINGSMOEN, 1953  
Cystomatochilina n. gen. 
A c tinachilina n. gen. 

DiscussiON.-ULRICH ( 1 897, p .  659) suggested that the genus Eurychilina 
ought to be restricted to species with "an outer wall" on the marginal area 
( = velar frill) , and was followed in this respect also by HENNINGSMOEN ( 1 953 a) .  
The genus Eurychilina as  represented by  the "true species" (ULRICH 1 897, 
p .  659) differs from all genera included here in Chilobolbininae by the restriction 
of its dolon to the proximal part of the velar frill and by the presence of a ridge 
surrounding the do lon on the intemal side of the frill ( cf. Fig. 1 1  A) . ULRICH 
( 1 897, loc. cit . )  was in elined to re gard the dolonal portion of the velar frill in 
Eurychilina as not homologous with the "false horder" ( = velum) of other 
genera, for the reason that he evidently considered the ridge surrounding the 
dolon to be a domicilial part of the valve. However, the dolon in Eurychilina 
possesses the same intemal structure as the other parts of the velum, being 
partitioned into a number of narrow, radially directed chambers and, therefore, 
certainly of velar origin. The outer ridge of the dolon seems to be a special 
velar structure. Restricted as by ULRICH ( 1 897), HENNINGSMOEN ( 1 95 3  a), and 
the present writer the genus Eurychilina has hitherto not been found outside 
North America. On account of the rather considerable differences between 
Eurychilina and the other Eurychilinidae in the construction of the dolon this 
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genus has been placed by the present writer in a separate subfamily, and the 
new subfamily Chilobolbininae is erected for eurychilinids with a simple dolon 
and with a distinct velar structure in both dimorphs. 

OccuRRENCE.-The occurrence of the subfamily Chilobolbininae coincides on 
the whole with that of the family Eurychilinidae. 

Gen. Chilobo/bina ULRICH & BASSLER, I 923 

Text-fig. I I .  

TYPE SPECIEs .-Primitia dentifera BoNNEMA, I 909. 
DIAGNOSIS.-Adductorial pit distinct, rounded or ovate, with 8-Io  denticles 

on its inner side. Frill very broad, entire , partitians within the fril l  comparatively 
very narrow and numerous. Heteromorphs with a strongly convex, egg-shaped, 
short dolon. 

SPECIES .-Primitia dentifera BoNNEMA, I 909 
Chilobo/bina sudermannica n. s p .  
Chilobo/bina lativelata n .  s p .  

GENERIC CHARACTERS.-Adductorial pit rounded to ovate, well-defined, 
usually surrounded by a faint rounded ridge. The latter is somewhat elevated 
in front of the middle of the pit and forms a faint preadductorial node in large 
specimens. The size of the pit seems to vary even within a species ( cf. PI. I ,  
Figs. 9 and u ) . THORSLUND ( I 9fO, p.  I 67) found that the pit i s  distinctly 
broader in heteromorphs than in tecnomorphs hut this is not quite confirmed 
by the material studied. The pit may be rather small also in heteromorphs 
( cf. PI. I, Fig. I I )  and large in tecnomorphs ( cf. PI. I; Fig. 8) and i t may have 
the same size in both dimorphs ( cf. PI. I, Figs. 6 and 7). In all species studied 
the inner margin of the pit is dented by 8-IO  triangular denticles. 

The surface of the valve is slightly thickened at its dorsal margin forming 
a low, rounded ridge-like elevation. Cardinal corners flattened, dorsum very 
low, almost plane, epicline. 

The domicilial outline preponderantly somewhat postplete . In the end view 
the lateral surface of the valve slopes in all species described rather steeply 
ventrally of the adductorial pit and more gently dorsally of the pit. The change 
in convexity takes place at about the ventral end of the adductorial pit and is 
rather pronounced so that the valves of this genus can be easily recognized 
even when the frill or the pit are not visible. No clear specific differences could 
be observed as regards outline or convexity. 

Velar frill very broad, its height (tr. ) about 3/8 to 3/5 the height of the lateral 
surface of the valve, entire , extending from one cardinal corner to the other, 
broadest ventrally or anteroventra:ll'y. I t is relatively very thin and easily 
broken off. The structure of the frill is essentially identical with that of other 



MIDDLE ORDOVICIAN OSTRACODES 23 5  

Fig. 1 2 .  Reconstruction o f  a heteromorph (A) and a tecnomorph (B) o f  Chilobolbina. Mainly 
after C. sudermannica n. s p .  

eurychilinid genera; the partitians within the frill are, however, considerably 
narrower and more numerous than in other Chilobolbininae. When the frill is 
broken off a characteristic striated pattern is left on the domicilium along the 
area of contact between the frill and the domicilial wall (Pl. I, Figs . 4, s, and 
Textfig. 1 3 ) ,  the ridges corresponding to the laminae of shell substance, and 
the groaves to the calcite-filled chambers. Striation of this kind has not 
been observed in any other eurychilinid genus examined. 

Fig. 1 3 .  Diagramrnatic ventral view of a heteromorphic valve of C hitobolbina sudermannica n. sp. 
to show the shape of the contact area between the do lon and the domicilium. After the specimen 

UM no. T 1 7 1  (cf. PI. I, Fig. s). x z s .  

In tecnomorphs the lateral surface of the frill i s  concave, except for the fore
most part which is faintly convex. The distal part of the frill is almost laterally 
directed (Pl. I, Fig. z) .  Heteromorphs passess a strongly convex, egg-shaped, 
short dolon. The structure of the dolon of Chilobo/bina has been discussed 
by ÖPIK ( 1 937, Pl. VII ,  Figs. 2-3 ) ,  THORSLUND ( 1 940, p. 1 66,  Text-fig. 47) ,  
and HESSLAND ( 1 949 , Pl .  XIV, Fig. s ,  Pl .  XV, Fig. 21 ) .  According to HESSLAND 
( 1 949 , p. 1 26) "the margins of the convex part of the velum seem to lie tagether 
when the carapace is closed" (cf. HESSLAND 1 949 , Pl. XV, Fig. 2 1 ) .  

I n  tecnomorphs the contact area between the frill and the domicilium i s  paral
lel to the free edge along the entire length of the frill ( cf. Pl. I, Fig. 4), whereas in 
heteromorphs the dolonal part of the contact area forms in lateral view a pro
nounced curve upwards (cf. Text-fig. 1 3 ;  Pl. I, Fig. s) . Both valves seem to 
passess a simple marginal ridge, hut the actual closure of the carapace could 
not be observed as only separate valves were available. The subvelar field is 
low (tr. ) (Pl. l, Fig. 4). 

Within the genus Chilobo/bina the best specific characters seem to lie in the 
6rnamentation of the lateral surface of the domicilium and of the dolon. Also 
the shape of the frill seems to display specific differences, hut these differences 
cannot at present be clearly defined, the peripheral parts of the frill being 
usually broken off. 
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DISCUSSION.-0riginally ULRICH & BASSLER ( 1 923 b, pp. 5 1 5-5 1 6) included 
in addition to the type species also Primitia kuckersiana BONN. ,  Primitia 
[ = Platybolbina] kapteyni BoNN. ,  and three Lower Silurian species in their 
genus Chilobolbina. The Lower Silurian species most probably should be 
classified with beyrichiids as pointed out by HENNINGSMOEN ( 1953  a ,  p .  227) . 
ÖPIK ( 1 937,  p. 22) restricted the genus to the type species . THORSLUND, on the 
other hand, pointed out that the dolon in Chilobolbina has on principle the 
same construction as in Primitia [ = Laccochilina (Prochilina)] decumana BoNN. 
and P. kuckersiana BoNN. ,  the differences lying merely in the degree of the 
convexity and of the extension of the dolon. As he did not consicler the latter 
characters to be of generic value, he included the above-mentioned species 
in Chilobolbina. 

In the present paper ÖPIK's delimination of this genus is adopted. Apart 
from the egg-shaped dolon there are also several other characters, as for 
instance the very broad frill and the persistent presence of the denticles in the 
adductorial pit, which unite a well-defined, natural group of species. 

OccuRRENCE.-The genus C kilobolbina has been found in the Lower Ordo
vician Platyurus limestone and in the Middle Ordavieian Schroeteri, Crassicauda, 
and Ludibundus limestones of Sweden, and in the Kukruse Stage of Estonia .  
Outside of Sweden and Estonia this genus has been recorded so far only from 
the North German erratic boulders. 

Chilobo/bina dentifera (BoNNEMA, 1 909) 

PI. I, Figs . 6-7 . 

r 909 Primitia dentifera n . sp.-BONNEMA, pp. zs-z6, PI. I I ,  Figs . r-s .  
r 9z3 a Chilobolbina dentifera (BONNEMA)-ULRICH & BASSLER, p .  303 , Fig. r6  

( r -z) (reconstruction after BoNNEMA 1 909, PI .  I I ,  Figs . r -4) . 
1 933  Chilobolbina dentifera (BONNEMA)-BONNEMA, p .  36 ,  Figs . 34, 3 5  (copied 

from ULRICH & BASSLER 1 9z3 a,  p. 303 , Fig. r 6 :  r -z) .  
I934 Chilobolbina dentifera (BONNEMA)-BASSLER & KELLETT, p .  Z44, p .  z r ,  

Fig. 7 ( r -z) (copied from ULRICH & BASSLER I 9ZJ a,  Fig. r 6 :  r -z) .  
1 937 Childbolbina dentifera (BONNEMA)-ÖPIK, p .  zz ,  PI. VII ,  Figs . r-J .  
I95I  c C  hitobolbina dentifera (BoNNEMA)-KESLING, PI. IX, Figs . 7-8 (after 

ULRICH & BASSLER I 9Z3 a) . 
I 9 54 Chilobolbina dentifera (BoNNEMA)-POKORNY, p .  386 ,  Fig. 500 (after 

BASSLER & KELLETT, p. z r ,  Fig. r 6 : r -z) .  
I 9 55 Chilobolbina dentifera (BONNEMA)-SARV, p .  I J .  
I 9 5 6 a Chilobolbina dentifera (BoNNEMA)-SARV, p .  47 · 

? non I 9 2 4  Chilobolbina dentifera (BONN.) sp.-KUMMEROW, p .  44 1 [ = ? Chilobolbina 
lativelata n. s p.]  

non 1 940 Chilobolbina dentifera (BONNEMA)-THORSLUND, p .  r 67 ,  Fig. 57 :  3-4, PI. r ,  
Figs . r ,  z [ = C hitobolbina sudermannica n .  sp.] . 

non 1 949 Chilobolbina dentifera (BONNEMA)-HESSLAND , p. r z6 ,  PI. XIV, Fig. 5 ,  
PI.  XV, Fig. z r [ = Chilobolbina sudermannica n . sp.] . 

aff. I953  Chilobolbina dentifera (BONN.)-]AANUSSON, p .  4 1 7 .  
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LECTOTYPE (here chosen) .-Right heteromorphic valve, TM no. Os-2302, 
figured by BONNEMA I 909 , PI. II, Fig. 3 ·  

TYPE LocALITY.-Kukruse ("Kuckers") ,  Estonia. 
TYPE STRATUM.-Middle Ordovician, Kukruse Stage (Cn), probably its 

lower zone (Cuoc). 
MATERIAL.-4 tecnomorphic valves, I heteromorphic valve. 
DIAGNOSIS.-Length of the lateral surface of heteromorphs 1 . 5-1 .6  mm. 

Ornamentation consisting of a faint, fine-meshed reticulation in front of and 
behind the adductorial pit; no evident reticulation on the ventraJ part of the 
lateral surface. Dolon with moderately !arge, dosely set tuberdes except for a 
narrow, radially striated part adjacent to the domicilium. 

SPECIFIC CHARACTERS.-Outline of the lateral surface almost amplete; highest 
convexity of the valve samewhat behind the adductorial pit. 

The figures of this species published by BONNEMA ( 1 909) and ÖPIK ( 1 937) 
do not show the details of the ornamentation. Neither did they describe the 
ornamentation in the text. The specimens from the type locality and other 
neighbouring localities studied by the present writer possess a characteristic 
ornamentation. The inner part of the lateral surface of the domicilium in front 
of and behind the adductorial pit is faintly and finely reticulated ( cf. PI. I ,  
Figs. 6 ,  7 ) .  Ventrally, and occasionally also dorsally, of the pit no  reticulation 
is visible, and the ornamentation there consists, on some specimens at !east, 
only of a few scattered tuberdes which form an irregular row dose to the 
dorsal margin of the valve. 

According to the measurements given by BoNNEMA ( 1 909, p. 25)  the height 
(tr.) of the frill along the mid-length of the valve is about 3/8 of the height of 
the lateral surface of the domicilium. The dorsal ends of the frill do not seem 
to protrude beyond the dorsal margin of the val ve ( cf. BoNNEMA I909 , PI. I I ,  
Fig. 2 ) .  In this respect C.  dentijera i s  similar to  C.  sudermannie a n. s p .  The fri Il 
of the former species seems, however, to be more fragile and thinner than in 
the latter. The proximal narrow part of the dolon adjacent to the domicilium 
is radially striated (cf. PI. I, Fig. 6; ÖPIK 1 937 ,  PI. VII ,  Fig. I ) . The other 
parts of the dolon are covered with moderately !arge, dosely spaced tuberdes 
which are much smaller and more numerous than in C. sudermannica. 

DISCUSSION.-As pointed out by THORSLUND ( 1 940, p. 1 67) the previously 
published reconstructions of this species (ULRICH & BASSLER 1 923 a, p. 303 , 
Fig. 1 6 : I-2, copied by BoNNEMA I 933  and BAssLER & KELLETT I 934; redrawn 
by KESLING 1 95 I c and PoKORNY 1 954) are not quite satisfactory. A new 
reconstruction of Chilobo/bina ( mainly after C . .  sudermannica n. s p . )  is given in 
Text-fig. 1 2 .  

In the Crassicauda limestone o f  Sweden a species o f  Chilobo/bina very 
similar to C. dentifera has been found in several districts. The frill of these 
specimens is thin and fragile, and resembles in this respect that of C. dentifera , 
the surface of the domicilium is, however,  apparently smooth without any 

1 7 - 563272 Bull. o/ Geol. Vol. XXX VII 
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trace of reticulation. The ornamentation seems to consist only of a few small 
scattered tuberdes. Unfortunately only tecnomorphs and one fragmentary 
heteromorph have been found so far, and the shape and ornamentation of the 
dolon are unknown. Until more complete heteromorphs have been encountered 
this smooth Chilobo/bina species from the Crassicauda limestone will be referred 
to as C. aff. dentifera. 

OccuRRENCE.-Chilobolbina dentifera has up to now been found with 
certainty only in the Kukruse Stage (Cn) of Estonia. The species has been 
reported from Kukruse ("Kuckers") and Kohtla-Järve. 

C. aff. dentifera occurs in the Crassicauda limestone: South Bothnian district. 
-Erratic boulders Erken no. IO (5 tecnom.)  and Bergsbrunna no. I (5  tecnom. ) .  
Oland.-Böda Hamn bore ( I  tecnom.) .  Ostergötland.-Motala bare ( I  tecnom. ) ;  
Smedsby Gård bore ( I  heterom. ) .  

Chilobo/bina sudermannica n .  sp.  

PI .  I ,  Figs . r-s ; Text-figs. I I  B, 1 3 .  

1 940 Chilobolbina dentifera (BONNEMA)-THORSLUND, p.  I 67 ,  Fig. 5 7 :  3-4, PI . I ,  Figs . 
I ,  2 .  

I 949 Chilobolbina dentifera (BONNEMA)-HESSLAND, p.  I 26 ,  PI. XIV, Fig. 5 ,  PI. XV, 
Fig. 2 I . 

HoLOTYPE.-Left heteromorphic valve, UM no. T 14 1 , figured on Pl. I ,  
Fig. 3 ·  

TYPE AREA.-Tvären area , Ringsö, erratic boulders . 
TYPE STRATUM.-Lowermost part of the Ludibundus limestone. 
DERIVATION OF THE NAME.-After Södermanland, the province in which the 

type area of the species is situated. 
DIAGNOSIS.-Length of the lateral surface of the domicilium in the hetero

morphs r .7-r . 8 mm. The whole lateral surface ornamented with a distinct, 
rather coarse reticulation. Dolon with large, samewhat irregular tuberdes 
except for a narrow, smooth or very Jaintly radially striate part adjacent to the 
domicilium. 

MATERIAL.-7 heteromorphic and 1 6  tecnomorphic valves. 
SPECIFIC CHARACTERS.-Outline and convexity as in C. dentifera. On all 

specimens examined the ornamentation of the lateral surface of the domicilium 
consists of a distinct, rather coarse reticulation covering the whole lateral sur
face with the exception of a very narrow area adjacent to the dorsal margin 
and of the ridge-like elevation around the adductorial pit. Apart from the 
reticulation the ornamentation indudes a small number of widely scattered 
tuberdes which are more dosely spaced near the dorsal margin, forming there 
an irregular ro w.  
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Table r. 

UM L. H. 
No.  Mus.  cat  . . domic. domic. 

H-L Valv e Remarks 
no. 

T I 69 I .78 0.96 � I .48 h-r 

2 T I 4 I  � I .74 !"V 1 .00 h-r Holotype. PI. I ,  Fig. 3 · 

3 T I 72 I .74 I .OO ! . 5 5  h-1 

4 T I 7 I  r . 68 0 . 94 h-1 Figured on PI. l, Fig. 5 ·  

5 T I 70 I .78 0 .89 t-1 

6 T I 66 r .  5 6  o .86 t-1 

7 T I 7 3  ! . 5  I o .82 t-r 

8 T I 67 ! . 50  0.89 t-r 

9 T I 64 r .  5o  � o.89 t-r 

I O  T I 6 5  ! .48 0 .78 ! . 24 t-r Figured on PI. I, Figs . I-2. 
I I  T I I .44 o . 8 I  r . 26 t-r THORSLUND I 940, .PI. I ,  Fig. I .  
I 2  T 233  I . 3 7  0 -79 t-r 

I 3  T I 74 ! . 27 o.69 t-1 

I 4  T I 68 ! .03 o . 56  t-r 

The width (tr . )  of the frill along the mid-length of the valve is about 2/3-5/8 
of the height (tr . )  of the lateral surface of the domicilium. The dorsal ends of 
the frill are straight and lie more or less at the same Iine as the dorsal margin 
of the valve (cf. THORSLUND 1 940, Pl. r ,  Fig. r ) . 

Compared with the length of the lateral surface of the domicilium the dolon 
of C. sudermannie a is apparent! y slightly shorter (Iong.) than in C. dentifera. 

The available material is, however, too small and partly too fragmentary for 
the definition of this difference. A narrow proximal part of the dolon adjacent 
to the domicilium is almost smooth to faintly striate, the other parts of the 
dolon being ornamented by relatively !arge, dosely spaced tuberdes of some
what irregular shape . 

DIMENSIONS.-See Table r .  
DrscussiON.-Chilobolbina sudermannica reserobles rather much C. dentifera, 

bu t differs from i t amongst others by the following characters : ( r ) the reticu
lation of the lateral surface of the domicilium is much coarser, and covers the 
whole surface; (2) the tuberdes on the dolon are larger, and the radial striation 
of the proximal part of the dolon is much fainter to almost absent; (3)  the 
heteromorphs attain a larger size; (4) the frill seems to be thicker and more 
solidly built. These differences are so eonstant in the material studied that the 
present writer proposes these two forms be regarded as two separate species. 

OccuRRENCE.-Chilobolbina sudermannica n. s p .  has been found up to now 
only in erratic boulders at Ringsö, Tvären area, Södermanland. Lower part 
of the Ludibundus limestone. 
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Chilobo/bina lativelata n .  sp. 

PI. I ,  Figs . 8-1 I .  

? I 9 2 4 Chilobolbina dentifera (BONN.)  sp.-KUMMEROW, p .  441 (listed only) . 

HoLOTYPE.-Right heteromorphic valve (SGU), figured on PI. I ,  Figs. 
I O- I I .  

TYPE LOCALITY.-Östergötland, Motala bore. 
TYPE STRATVM.-Schroeteri limestone, at the level of I I I .63 m of the core. 
DIAGNOSIS .-Length of the lateral surface of the heteromorphs 1 .25-1 .45 mm. 

The whole lateral surface ornamented by a distinct, rather fine reticulation. 
The whole externa! surface of the dolon radially striated. The dorsal ends of 
the frill extend beyond the dorsal margin of the valve. 

SPECIFIC CHARACTERS.-Outline and convexity on the whole as in C. denti
fera. The adductorial pit is of samewhat varying size, but usually slightly 
smaller than in other species of Chilobolbina. On comparison with the other 
species of this genus no difference in the shape, number, or arrangement of 
the denticles on the inner side of the pit could be observed. 

The whole lateral surface of the domicilium except the area dorsally of the 
adductorial pit and, occasionally at least, also a narrow area adjacent to the 
outer margin of the surface ornamented by a distinct, fine reticulation, clearly 
finer than that in C. sudermannica. The ornamentation includes also scattered 
tubercles, preponderantly on the ventral part of the lateral surface and close to 
the dorsal margin of the val ve where they are usually arrange d in an irregular row. 

Velar frill moderate! y thick, its width · (tr .) along the mid-length of the valve 
about 3 l 5-5 l 7 of the height of the lateral surface of the domicilium. Dorsal ends 
of the velar frill pointed, extending considerably beyond the dorsal margin of 
the valve ( cf. PI. I, Fig. 8). In lateral direction the distal part of the frill seems 
to extend less than in other species of Chilobolbina, the whole frill being 
directed more ventrally. 

In C. lativelata the dolon is comparatively longer and broader than in other 
species of Chilobolbina, its axial length being about 7110-8111 of the length of 
the lateral surface of the domicilium. In C. sudermannica the same ratio is 
about 3fs .  The whole externa! surface of the dolon is radially striated and 
without tubercles. 

DIMENSIONS.-See Table 2 .  
DISCVSSION.-Chilobolbina lativelata n. sp .  differs from other species of 

Chilobo/bina mainly by the ornamentation of the dolon and of the lateral sur
face of the domicilium, and by the comparatively small size of the hetero
morphs. As this species is the earliest species of Chilobo/bina known so far it is 
interesting to note that its dolon is relatively the longest, occupying in this 
respect an intertnediate position between Laccochilina and the other species 
of Chilobolbina. 
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Table 2. 

No.  
Mus. L. H. 

H-L Valve Locality Remarks 
cat. no . domic. domic. 

SGU � 1 .45 o.85 h-r Motala I r I .63 m Holotype. PI. I ,  Figs. 

I O-I I .  
2 1 . 34 o.8o h-1 Motala I 1 6. r 4  m 

3 1 . 25 0.76 h-1 Motala I I 6 . r o  m 

4 1 . 1 7 0.74 0.99 t-r Motala I 1 6 .2o m Figured on PI. I, Fig. 8 .  

5 I .  I I  0.64 t-r Skärlöv 2.8o m 

6 RM AR. 1 . 32  � 0.73 1 . 1 5  h-r Öl . ,  between Lerkaka Figured on PI. I, Fig. 9 ·  
1 9683 village and the beach . 

OccURRENCE.-C. lativelata n. sp. occurs in the Platyurus and Schroeteri 
limestones. 

Dstergötland.-Motala bore (6 heterom. , IO tecnom.) ;  Smedsby Gård bore 
( r  tecnom.) .  Dland.-Skärlöv bore ( I  heterom. ,  I tecnom.) ;  Gammalsby bore 
(2 tecnom.) ;  exposure between Lerkaka village and the beach (RM, coli. J. G .  
ANDERSSON I 892,  figured on PI .  I ,  Fig. 9 ;  this specimen, mentioned also by 
THORSLUND I 940, p. I 67 ,  is evidently derived from the grey Schroeteri lime
stone and not from C hasmops beds as suggested by THORSLUND ) .  

Gen. Laccochilina HESSLAND, I 949 

TYPE SPECIES.-Eurychilina estonula ÖPIK, I935 ·  
DIAGNOSIS.-Unisulcate, with a well-defined adductorial pit. Tecnomorphs 

with a moderately broad concave velar frill of more or less uniform width along 
its whole extension; heteromorphs with the anteroventraJ and ventral parts of 
the frill inflated forming a well-defined, strongly convex dolon. The velar 
structure may be entire or represented posteriorly by a row of spines. 

DISCUSSION .-The eurychilinids from the Lower Vaginatum limestone of 
the Siljan district were placed by HESSLAND ( I 949) in to the genera Eurychilina 
and Laccochilina. HENNINGSMOEN ( I 953 a ,  p .  228) pointed out that the dolon 
of the American species of Eurychilina has a construction which differs from 
that of the European species placed into this genus. According to him the 
species assigned by HESSLAND to Eurychilina can be transferred to Laccochilina 
since "there seems to be an even transition of forms from these species [ assigned 
to Eurychilina] to the typ e species of Laccochilina" (HENNINGSMOEN I 9 53 a ,  
p .  228) .  After a careful examination of HESSLAND's  original material this 
suggestion of HENNINGSMOEN is adopted provisionally in the present paper. 

As pointed out by THORSLUND ( I 940, p. I 66) the egg-shaped velar pouch 
( = dolon) in Chilobo/bina can be derived through posterior and anterior con
striction of the dolon, and there are thus no essential differences in the con
struetian of the dolon between this genus and the species included here in 
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Fig. r4. Reconstructions (A, B) of Laccochilina (Laccochilina) , mainly after L. (L. )  paucigranosa 
n . sp . ,  and (C,  D) of Laccochilina (Prochilina) decumana (BoNNEMA) . To the left heteromorphs 

(A, C), to the right tecnomorphs (B, D). 

Laccochilina. Laccochilina differs from Chilobo/bina by the narrower frill, the 
longer dolon, absence of the denticles in the adductorial pit, coarser partitions 
of the frill, and by the convexity of the lateral surface of the domicilium. In 
spite of these differences Laccochilina is apparently closely related to Chilo
bolbina. 

Coelochilina is a peculiar genus since, according to ULRICH ( I 890, p. I 29 ) , 
the velar frill of its type species is always convex. If this be true, the taxonornie 
position of this genus is so far uncertain. If, on the other hand, the specimens 
described by him are heteromorphic, this genus differs from Laccochilina by 
the dolon being formed along the whole extension of the frill. A re-examination 
of the type species of Coelochilina is badly needed. Apatochilina differs from 
Laccochilina by being almost non-sulcate. Only tecnomorphs of this genus 
have been described so far. 

In respect to the development of the velar structure two distinct groups of 
species can at present be distinguished within the genus Laccochilina. In the 
first group the velar structure is entire, reaching posteriorly up to the posterior 
cardinal corner without any considerable decrease in its width. This group 
includes the type species of Laccochilina, and is treated in the present paper 
as a separate subgenus Laccochilina (Laccochilina) . In the seeond group the 
velar structure is developed posteriorly as a row of spines, and may be regarded 
as a specialized off�shoot from the first group. As the material studied has 
shown the posteriorly spinose species of Laccochilina to form a well-defined 
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group they are separated as a new subgenus Laccochilina (Prochilina) . Both 
subgenera resemble each other closely in the relative width of the frill, the 
shape and length of the dolon, and the coarseness of the partitians within the 
frill. For this reason the present writer prefers to regard for the time being 
these groups as subgenera of one genus, and not as separate genera. 

OccuRRENCE.-The genus Laccochilina appears in the Arenig (Brr/J of 
Estonia) , and continues apparently throughout the whole Ordovician. It is 
known so far only from Baltoscandia. 

Subgen. Laccochilina (Laccochilina) HESSLAND, 1 949 

Text-fig. 1 4 A, B.  

SvBGENOTYPE.-Eurychilina estonula ÖPIK, 1 935 . 
DIAGNOSIS.-Velar frill reaching posteriorly up to the posterior cardinal 

corner without any considerable decrease in its width. Preadductorial node 
comparatively prominent. 

SPECIES.-Eurychilina estonula ÖPIK, 1935  
Eurychilina dorsotuberculata HESSLAND, 1 949 
Eurychilina rugosotuberculata HESSLAND, 1 949 
Laccochilina centrotuberculata HESSLAND, 1 949 

? Laccochilina densituberculata HESSLAND, 1 949 
Laccochilina levis HESSLAND, 1 949 

? Laccochilina dorsoplicata HESSLAND, 1 949 
? Laccochilina tarda HENNINGSMOEN, 1 954 

Laccochilina (Laccochilina) paucigranosa n. s p .  
Laccochilina (Laccochilina) bulbata n. sp. 

Chilobo/bina dimorpha THORSLUND, 1 948, has been erected on intemal moulds 
and is not determinable at the specific level (nomen dubium, cf. p. 246) . Also 
Primitia Schmidtii KRAUSE, 1 889, is evidently a species of Laccochilina (Lacco
chilina) , hut in case the type material be lost it should be considered as a nomen 
dubium. 

DrscusSION.-The type species of Laccochilina, L. (L.) estonula,  is poorly 
known so far. ÖPIK ( 1 93 5 ,  PI. I, Figs. 6, 7) figured two somewhat fragmentary 
heteromorphic valves, and a tecnomorphic valve from the type locality has 
been studied by the present writer. This species lacks the dorsal ridge, the 
deep adductorial pit is rounded, and there exists also a rather distinct sulcal 
depression dorsally of the pit . .  The rather low preadductorial n ode is distinctly 
delimited dorsally and posteriorly, merging ventrally and anteriorly into the 
general surface of the preadductorial area with only a slight change in con
vexity. The Text-fig. 3 in ÖPIK ( 1 9 3 5 ,  p. 8) is apparently intended to show 
only the location of the node and of the adductorial pit both of which are in 
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reality much less distinct. The reconstruction of this species attempted by 
KESLING ( 195 1 c;  PI. I I I ,  Fig. 4) after the figures published by ÖPIK ( 1935 )  
also gives an  etroneous impression with regard to  the adductorial pit and the 
preadductorial node. The surface of the valve is distinctly, finely reticulate in 
L. (L.) estonula, but on its ventral part the ornamentation seems to include 
also fine grariules. Possibly it is both granulose and reticulate. 

It is often difficult to arrive at a specific determination of Laccochilina (Lac
cochilina) specimens as the different species may evidently have a closely 
similar general appearance. The best specific characters of the species studied 
seem to lie in the ornamentation, the outline of the adductorial pit, and the 
shape of the dolon. The specimens in which surface corrosion or disintegration 
prevents the observation of these details are hardly determinable specifically. 
Unfortunately also in the material studied the state of preservation is often 
rather poor, and there remains, therefore, some uncertainty concerning the 
degree of the individual variation of the tuberculate ornamentation and of the 
shape of the dolon. 

Laccochilina (Laccochilina) as defined in the present paper includes for 
certain morphological characters a wide range of variation. I t is probable that 
a close study of certain Upper and Lower Ordavieian species may necessitate 
their removal into separate subgenera or even genera. A general revision of 
the species of Laccochilina lies, however, outside the scope of the present 
paper. 

OccuRRENCE.-The vertical and harizontal distribution of this subgenus 
coincides on the whole with that of the genus. 

Laccochilina (Laccochilina) paucigranosa n .  sp. 
PI. I ,  Figs . I Z- I 7 :  Text-fig. I I C. 

? I 948 Chilobolbina dimorpha n . sp .-THORSLUND, p .  366, Text-fig. 6 ,  PI. XX, Fig. 14 .  

HoLOTYPE.-Left heteromorphic valve UM no.  B 287,  figured on PI .  I ,  
Figs. 1 6-17 .  

TYPE REGION.-South Bothnian area. No type locality as  the holotype was 
found in an erratic boulder at Erken, U plan d. 

TYPE STRATVM.-Crassicauda limestone. 
DERIVATION OF THE NAME.-From Lat. paucus = few + granum, referring to 

the ornamentation consisting of a few distinct tubercles. 
DIAGNOSIS.-Length of the lateral surface of the heteromorphs 1 .20- 1 . 30 

mm. Adductorial pit oblong, comparatively large, preadductorial node distinct, 
with poorly defined anterior boundary. Surface of the valve as a rule with 
distinct depressions posterodorsally of the adductorial pit and anterodor
sally of the preadductorial node. No distinct trace of a dorsal plica. Lateral 
surface of the domicilium and that of the dolon ornamented with a small 
number of scattered tubercles, most of them of about equal size. 
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DESCRIPTION.-Postadductorial area of the valve comparatively strongly 
convex, preadductorial area rather evenly sloping from the preadductorial node 
forwards ( cf. Pl. I, Fig. 1 7) .  Summit of the val ve slightly behind the pre
adductorial pit. Dorsum comparatively high, flattened, epidine. No dear trace 
of a dorsal ridge. 

Preadductorial pit rather large, oblong, samewhat kidney-shaped with more 
or less straight or slightly concave anterior, and strongly convex posterior 
margin, situated about halfway between the velum and the hinge-line. Lateral 
surface of the domicilium as a rule with a distinct shallow depression postero
dorsally from the pit and a similar hut fainter depression anterodorsally from 
the preadductorial node. Between these depressions the surface of the valve 
is slightly elevated, forming a rather distinct dorsal boundary of the adductorial 
pit. The ventral end of the pit is mostly surrounded by a low, ridge-like 
elevation. Preadductorial node comparatively low with a distinct posterior 
margin; anteriorly the surface of the node merges more or less smoothly into 
the general surface of the preadductorial area. Occasionally a distinct node can 
be observed near the anterior earner of the valve. 

Tecnomorphs with a broad concave frill, more or less uniform in width, 
and with a faintly undulate surface. The intemal partitians comparatively 
coarse and well-defined. Heteromorphs with a strongly convex dolon. The 
lateral surface of the dolon is moderately convex, its boundary against the 
domicilium marked by a wide, shallow furrow, the ventral surface sloping 
almost vertically in lateral view (Pl. I, Figs. I4 ,  I7 ;  Text-fig. I I C). The 
posterior end of the dolon is as a rule situated at the mid-length of the post
adductorial area or slightly behind i t. The whole surface of the dolon is radially 
striated. According to one more or less complete heteromorphic carapace the 
peripheral margins of the dolon are in contact in dosed carapaces. The sub
velar field was not accessible for observation. 

The ornamentation consists of a small number (25-45 , excl. of frill) of 
usually rather distinct, widely scattered tuberdes which form an irregular row 
near the dorsal margin. Most of the tuberdes are comparatively large and of 
about uniform size; here and there, however, also smaller granules occur. The 
surface of the val ve between the granules appears to be smooth. Scattered large 
tuberdes occur also on the lateral surface of the dolon. In one specimen of 
Furudal , Siljan district (Pl. I, Fig. I 3) ,  the surface of the valve between the 
large tuberdes is finely granulate, otherwise this specimen does not exhibit 
any conspicuous differences campared with those from the South Bothnian 
area. 

DIMENSIONS.-See Table 3 ·  All specimens measured have been found in the 
South Bothnian erratic boulder Erken no. I O. 

DISCUSSION.-It is possible that L. (L.) paucigranosa n. sp. is conspecific 
with Chilobo/bina dimorpha THORSLUND, I 948, hut this cannot be proved. The 
holotype of L. (L. ) dimorpha is an intemal mould of a young tecnomorphic 
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Table J. 

UM 
L. H.  H.  

No . Mus . cat. 
domic. domic . val ve H-L Val ve Remarks 

no. 

B 288 I . 28 0.7 1 0 .93 h-1 

2 B 286 I . 26 0.69 0 .95 h-1 Figured on PI. l, Fig. 1 2 . 

3 B 294 I . 23 o.67 0 .9 1  I .  19  h-1 

4 B 287 I . 23 0.66 0.87 h-r Holotype .  PI. I, Figs . r 6- J 7 .  

5 B 292 I . 2 1  0.64 0.87 h-r 

6 B 291  I . 20 o . 64 o.87 h-r 

7 B 293 I .o6 o . 6 1  t-1 
8 B 290 0 .92 0 . 5 2  t-r 

9 B 289 0.76 0.43 t-r 

valve (THORSLUND I 948, Pl. XX, Fig. I 4) which is not determinable specifically. 
Also the heteromorphic valve figured by THORSLUND ( I 948, p. 366,  Text-fig. 6) 
is too poorly preserved to allow of specific determination. In the Crassicauda 
limestone of the Kullatorp and Norra Skagen bo res, Kinnekulle, specimens of 
Laccochilina (Laccochilina) are occasionally fairly common, hut practically all 
of them are preserved as intemal moulds and are, therefore, specifically inde
terminable. In the Stora Asbotorp bore several weil-preserved specimens of 
L. (Laccochilina) have been encountered roughly on the same level as the 
holotype of L. (L.) dimorpha, but these specimens differ in several respects 
from L. (L.) paucigranosa. They probably belong to � new species which, how
ever, cannot be defined until mo re material is available [ cf. L. (L. )  s p. A., bel o w] . 
Since the type specimens of L. (L.) dimorpha are specifically indeterminable 
this species is better regarded as a nomen dubium. 

Laccochilina (L.) paucigranosa differs from the other hitherto described 
species of this subgenus without a dorsal plica by the combination of characters 
given in the diagnosis. 

OccuRRENCE.-The species described has hitherto been found only in the 
Crassicauda limestone. 

South Bothnian area .-Erratic boulder Erken no. I O  (7 heterom, 6 tecnom. ) .  
Siljan district .-Furuda1 , the quarry a t  the rivulet Kalkbergsbäcken (4  heterom. ,  
4 tecnom. ) .  Ostergötland.-Motala bore ( I  heterom.) ;  Smedsby Gård bore 
( I  heterom. , 4 tecnom.) .  

Laccochilina (Laccochilina) s p .  A 
PI. I I ,  Fig . r .  

Specimens of Laccochilina (Laccochilina) from the Crassicauda limestone of 
the Stora Asbotorp bore differ in several respects from those of L. (L. ) pauci
granosa. Their adductorial pit is samewhat larger and deeper, and has a more 
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rounded outline than that of the latter species. The dolon is wider (tr . )  and 
shorter, as a rule not reaching the mid-length of the postadductorial area. The 
ornamentation is on the whole identical with that of L. (L.) paucigranosa, but 
the tuberdes are usually missing on the dolon and fewer in number on the 
lateral surface of the domicilium. The length of the domicilium of the hetero
morphs agrees on the whole with that of L. (L. ) paucigranosa. These speci
mens probably belong to a new species which, however, cannot be properly 
defined until more material is available. 

OccuRRENCE.-Crassicauda limestone. V ästergötland.-Billingen, Stora Ås bo
torp bore (3 heterom. ,  3 tecnom.) .  Ostergötland.-Smedsby Gård bore ( I 
tecnom.) .  

Laccochilina (Laccochilina) sp. B 

PI. I I ,  Figs . 2-4. 

Specimens of Laccochilina (Laccochilina) from the South Bothnian erratic 
boulder Bergsbrunna no. I resemble on the whole L. (L.) paucigranosa, but 
differ from i t by the following characters : ( I ) the heteromorphs are slightly 
smaller; (z) the dolon seeros to be comparatively broader (tr. ) ;  (3) the orna
mentation consists of rather small, dosely spaced granules; the diameter of the 
granules exceeds as a rule considerably the interstices. In addition to the 
granules also a small number of scattered tuberdes of the same size as in L. 
(L.) paucigranosa occurs on the lateral surface of the domicilium and on that 
of the dolon. The differences in the ornamentation suggest that these speci
mens may belong to a new species, hut as the material available is small and 
comparatively poorly preserved it is difficult at present to give of this species 
a proper definition. 

OccuRRENCE.-Uppermost Crassicauda limestone. South Bothnian area, 
erratic boulder Bergsbrunna no. I (3 heterom. , 6 tecnom.) .  

Laccochilina (Laccochilina) sp.  C 
PI. I I ,  Figs. s-8 . 

1 940 Chilobolbina cf. kuckersiana (BoNNEMA)-THORSLUND, pp.  1 68-1 69, PI. J ,  Fig. I 1 .  

The specimens of Laccochilina (Laccochilina) from the Tvären area differ 
from L. (L.) paucigranosa by the following characters: ( I ) the heteromorphs 
attain a much larger size ( 1 .40- 1 . 50  mm) ; (z) the preadductorial node seeros 
as a rule to be slightly smaller; (3)  the depressions posterodorsally of the 
adductorial pit and anterodorsally of the preadductorial node are fairly in
distinct . The ornamentation varies rather considerably in the specimens studied. 
In some large specimens the central part of the lateral surface of the domicilium 
is ornamented by minute granules of slightly varying size and by a small 
number (30-40) of larger tuberdes of a more uniform size (Pl. I I ,  Fig. 6). In 
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Table 4·  

UM L. H.  H.  
No. Mus. cat .  domic. domic. valv e 

Val ve Remarks 
no . 

T 260 ! .48 o .8 r I .  I O  h-1 Figured on PI. I I ,  Figs. 7-8. 

2 T 29 ! .40 0.78 ! .03 h-r PI. I I ,  Fig. 6; THORSLUND I 940, 

PI. 3. Fig. I I .  

3 T 26 r I . 2 I  o.66 t-r Figured on PI . I I ,  Fig. 5 ·  

4 T 262 I . I 7 0.67 t-r 

other specimens the small granules are hardly perceptible to absent ( cf. Pl. I I ,  
Fig. 8 ) ,  and in  small specimens only a small number o f  large tuberdes i s  present 
(Pl. I I ,  Fig. 5 ) .  A distinctive feature of all these specimens is the complete 
absence of any ornamentation on the outer part of the lateral surface of the 
domicilium, the sudden change in ornamentation rendering the boundary 
between the central and outer part of this surface quite distinct. 

Also these specimens probably belong to a new species hut the material is 
at present insufficient for the establishment of a dear definition of this species. 

DIMENSIONS.-See Table 4· 
OccURRENCE.-Lowermost Ludibundus beds. Södermanland, Tvären area, 

Ringsö, erratic boulders (2 heterom. , 4 tecnom.) .  

Laccochilina (Laccochilina) bulbata n .  sp.  
PI .  I I ,  Figs. 9-r4 .  

HoLOTYPE.-Left heteromorphic valve (SGU), figured on Pl .  I I ,  Fig. 14 .  
TYPE LOCALITY.-Östergötland, Motala bore. 
TYPE STRATUM.-Platyurus limestone, at the level of 1 14. 1 0  m of the bore. 
DERIVATION OF THE NAME.-From Lat. bulbus, referring to the prominent 

preadductorial node. 
DIAGNOSIS.-Length of the lateral surface of the heteromorphs 1 .40-1 . 50 mm. 

Adductorial pit oblong, fairly large, preadductorial node prominent, hut with 
a rather indistinct anterior boundary. A distinct dorsal plica dose to the 
cardinal earner fields . Surface of the frill strongly undulate. Lateral surface of 
the domicilium ornamented by large scattered tuberdes and minute dosely 
spaced granules. 

DESCRIPTION.-Highest convexity of the valve slightly behind the adductorial 
pit, the top of the preadductorial node being as a rule lower than the summit 
of the valve. Dorsum rather high, epidine, highest (tr .)  dose to the cardinal 
corners, at the point where the dorsal plica reaches the dorsal margin. 

Adductorial pit comparatively narrow, kidney-shaped, distinctly defined 
except dorsally. Surface of the valve slightly depressed dorsally of the pit. 
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Table 5· 

No . Museum d 
L.. 

d 
H .. H

l
. 

H-L Valve 
omtc. omtc. va ve 

SGU I . SO 0 .9I  I . I 7 h-r 

2 1 .48 0.90 I.  I 6  h-r 

3 1 .44 0.84 I .  I 2 h-r 

4 I .4 I  o.86 I .  I S h-1 

s 1 .46 o.88 1 .26 t-1 

6 1 . 26 0.77 t-r 

7 1 .04 o.6s o .86 t-r 

8 1 .42 o.82 1 .09 h-1 

Locality 

Motala I I 1 . 89 m 

I I 2.9S m 

I I 2 .o6 m 

I I 4. I O  m 

I I 6 .24 m 

I I 2.0S m 

I I 9 . I 7  m 

Gammals by I 1 .20 m 

249 

Remarks 

Figured on PI. I I , Fig. I 1 .  

Holotype. PI. I I ,  Fig. I4 .  

Figured on PI .  I I ,  Fig. I2 .  

. .  P I .  I I ,  Fig. I 3 .  

. . PI. I I ,  Fig. 9 ·  

. .  PI. I I ,  Fig. I O .  

Preadductorial node oblong, of slightly varying relative size, nearly about as  
Iong (tr .)  as the pit to about 2/3 of the length (tr.) of the pit. The anterior 
boundary of the node is usually poorly defined, being formed only by a slight 
change in convexity. Dorsal plica prominent forming two arehes at the dorsal 
margin, one in front of and the other behind the adductorial pit. In the middle, 
at about the height of the adductorial pit the plica is almost completely obsolete , 
both of its arehes being connected there by a low, poorly defined elevation. 

The velar frill is moderately broad, with a strongly undulate surface, entire, 
reaching on both ends the cardinal corners , concave in tecnomorphs. Dolon 
strongly convex, broadest anteroventrally, its ventraJ surface almost vertical in 
lateral view (cf. PI. II ,  Fig. r o) . The posterior end of the dolon extends con
siderably behind the mid-length of the postadductorial area, the �nterior end 
is situated at about the longitudinal Iine through the middle of the preadduc
torial pit. 

The lateral surface of the valve ornamented by minute, dosely spaced 
granules and !arge tuberdes (PI. I I ,  Fig. I I ) . The frill is covered by a very fine 
concentric striation, and lacks tuberdes. In a small specimen figured on PI. I I ,  
Fig. 9 the larger tuberdes are more widely spaced than in  other specimens, 
hut this difference is probably due to individual variation. 

DIMENSIONS.-See Table 5 ·  
DISCUSSION.-Laccochilina (Laccochilina) bulbata differs from other con

generic species with a dorsal plica mainly by its ornamentation, the strongly 
undulate surface of the frill, and the oblong, anteriorly comparatively poorly 
defined preadductorial node. 

OccURRENCE.-The species described has been found in the Platyurus lime
stone and in Östergötland also in the lowermost part of the Schroeteri lime
stone. 

Östergötland.-Motala bore ( 1 2  heterom. , 26 tecnom.) .  Siljan district.

Fjäcka ( r heterom. , I tecnom.) .  Öland.-Böda Hamn bore ( r tecnom.) ;  
Gammalsby bore ( r heterom. , 1 tecnom.) .  
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Subgen. Laccochilina (Prochilina) n. subgen. 

TYPE SPECIES.-Primitia decumana BONNEMA, 1 909. 
DIAGNOSIS.-Dorsal plica faint, obsolete in the middle. The posterior part 

of the velar structure developed as a row of spines. 
SPECIES .-Primitia decumana BoNNEMA, 1 909, and Laccochilina (Prochilina) 

ostrogothica n. s p. 
DISCUSSION.-It is now apparent that the spinose development of the posterior 

part of the velar structure characterizes a well-defined group of species within 
the genus Laccochilina. For this group the new subgenus Laccochilina (Prochi
lina) is here proposed. In respect to other characters , especially to the shape 
of the dolon, L. (Prochilina) is closely similar to Laccochilina (Laccochilina) . 
In the specimens of L. (Prochilina) studied a low dorsal ridge is almost in
variably present near the cardinal corners , and this and the usually poor 
development of the preadductorial node may be regarded as additional charac
ters of this subgenus. 

OccuRRENCE.-The species of the subgenus Laccochilina (Prochilina) hitherto 
known are restricted to the Middle Ordovician: the Crassicauda and Ludibundus 
limestenes of Sweden, and the Uhaku and Kukruse Stages of Estonia. 

Laccochilina (Prochilina) decumana (BONNEMA, 1 909) 

PI. I I ,  Figs. r s- r 6 ;  PI. I I I ,  Figs . I -4;  Text-fig. I 4 C-D, r s .  

1 909 Primitia decumana n . sp .-BONNEMA, pp. 26-27,  PI. I l ,  Figs . 1 0- 1 4 .  

I924  Primitia decumana BoNN.-KUMMEROW, p .  440 (partim?) .  
I9 34 Eurychilina decumana (BONNEMA)-BASSLER & KELLETT, p .  3 1 4 .  
1 937 Eurychilina decumana (BONNEMA)-ÖPIK, p .  21  (partim?) .  ? PI .  XII ,  Fig. 8 .  
1 940 Chilobolbina decumana (BoNNEMA)-THORSLUND, p. 1 68 ,  PI. 3, Figs . 8- 1 0 ,  Text-

fig. 57 (p . 1 66) . 

I 9 55 Laccochilina decumana (BoNNEMA)-SARV, p. 1 3  (partim?) .  
I 9 5 6 a  Laccochilina decumana (BONNEMA)-SARV, p .  49 (partim?) .  

LECTOTYPE.-Left heteromorphic valve, TM no. Os-2305 , figured by 
BONNEMA 1 909 , PI. I l ,  Figs. 1 3-14  (designated herein) . 

TYPE LocALITY.-Kukruse, Estonia. 
TYPE STRATUM.-Kohtla zone of the Kukruse Stage (Cn1l) . 
DIAGNOSis.-Length of the lateral surface of the heteromorphs 2. 1 5-2.45 

mm. Adductorial pit about 5 times longer (tr. ) than broad, kidney-shaped, 
with a more or less uniform width, the transversal distance between the ventral 
end of the pit and the frill equal to the length (tr. ) of the pit or slightly less. 
Lateral surface of the valve ornamented by minute granules of a diameter 
which is mostly somewhat larger than the space between the granules and by 
a number of large tubercles. 

DESCRIPTION OF THE SPECIMENS FROM THE TVÄREN AREA.-Valves in ventral 
view fairly regularly convex, greatest convexity as a rule slightly behind the 
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Fig. 1 5 .  Size dispersion of the valves of Laccochilina (Prochilina) decumana (BoNNEMA) from 
the erratic boulders of the Tvären area. Length and height of the lateral surface of the domi
cilium are given. Triangles refer to the heteromorphs (het . ) ,  and dots to the tecnomorphs (tec . ) .  

The last three moult stages are rather weil distinguished. 

adductorial pit ( cf. PI. I I ,  Fig. r 6 ; PI. I I I ,  Fig. 4). Dorsum comparatively low, 
almost orthocline to slightly epicline. Close to each cardinal corner a low, 
obliquely directed dorsal plica merging into the general surface of the valve 
towards the mid-length of the valve. 

Adductorial pit rather long (tr. ) ,  narrow, kidney-shaped, with convex 
posterior and concave anterior margin, of almost uniform width. Length (tr. ) 
of the pit exceeds its width in the middle about 5 times. The transversal 
distance between the ventral end of the pit and the frill only slightly shorter 
than the length of the pit; the transversal distance between the dorsal end of 
the pit and the dorsal margin of the valve slightly shorter than half the length 
of the pit. Surface of the valve in front of the middle of the adductorial pit 
slightly raised, forming a low and anteriorly poorly defined preadductorial node. 

Anteriorly and anteroventrally the velar structure is developed as a mode
rately broad frill with a strongly undulate surface, concave in tecnomorphs 
( cf. PI. I I I ,  Fig. 3). Posterior ly the frill reaches up to about the mid-length of 
the postadductorial area ; behind this the velar structure is developed as a row 
of rather long, slender spines (PI. I II ,  Fig. z) all of which do not, however, 
lie on exactly the same level . These spines are fully developed already on the 
smallest specimens examined (length of the lateral surface of the val ve o.88 mm; 
cf. also BoNNEMA 1 909 , PI. I I ,  Fig. 1 r ) . 

In heteromorphs almost the whole velar structure which in tecnomorphs is 
developed as a frill is swollen into a strongly convex dolon. Only close to the 
anterior cardinal corner dorsally from the mid-height of the domicilium the 
frill retains its tecnomorphic concave shape. 



252 VALDAR JAANUSSON 

Table 6. 

UM 
L. H. H .  

No . Mus. cat. 
comic. dom i c. val ve 

H-L Val ve Remarks 
no . 

T 250 2 .41  I . 3 5  1 .7 1  I . 89 h-1 Figured on PI. I I ,  F i gs .  1 5- I 6 .  

2 T 28 2 - 37  1 .43 I .75 r . 84 h-r THORSLUND I 940, PI. 3 ,  

Figs. 9-I o .  

3 T 257 2 .24 1 . 39  I .67 h-1 

4 T 265 2 . I 7  1 .23 I .63 h-r 

5 T 24 I 2 . 36  1 . 3 9  r . 8 I  t-1 Figured on PI. I I I ,  Fig. 2 .  

6 T 240 2 . 32  1 . 3 5  t-1 

7 T 238 2 .29 1 . 3 3  r . 8o t-r Figured on PI. I I I ,  Fig. r .  

8 T 252 2 . I 6  r .26 t-1 

9 T 236 2 . 1 3  1 .25 L 5 9 t-r 

I O  T 263 2.09 1 . 3 5  r .  58  t-r 

I I  T 248 2.08 1 . 3 I t-1 

I 2 T 247 2 .07 1 .27 I .69 t-r 

I 3  T 254 2 .06 1 . 30  t-1 

I 4  T 27 2 .06 r .26 t-r THORSLUND I 94o, PI. 3 ,  

Fig. 8 .  

I 5  T 25 1 1 .79 I .  IO t-! 

I 6  T 243 I .76 I .07 t-r Figured on PI. I I I ,  Fig. 3 ·  

I 7  T 245 1 .74 1 .04 t-r 

I 8  T 244 1 .73  1 .04 1 . 32  t-r 

1 9 T 264 I .72 r.o5 t-1 

20 T 239  I .72 1 .02 t-r 

2 1  T 237 r .69 r .o6 t-1 

22 T 242 r .69 r .o5 t-r 

23 T 246 1 .42 0.76 t-1 

24 T 258 I .4 I  o .85  � I .04 t-r 

25 T 253  1 . 3 5  o. 8 I  t-1 

26 T 256 1 . 3 2  0.76 t-1 

27 T 259 r .  I8  o .68  t-r 

28 T 249 r . I 6  o .63 t-r 

29 T 255  o .88  0 . 59  t-r 

Subvelar field (PI. I I I ,  Fig. 4) low (tr. ) ,  concave. Both valves with a row 
of coarse marginal tuberdes. 

The lateral surface of the valve is ornamented by small , dosely spaced 
granules , the diameter of which is commonly somewhat larger, hut occasionally 
also equal to, or smaller than, the space between the granules. A small number 
of large tuberdes are scattered between the granules. In specimens with a 
corroded or otherwise worn surface the granules can as a rule not be observed, 
and the ornamentation is formed by the tuberdes only. The areas postero
and anterodorsally of the dorsal ridge are smooth. In weil-preserved specimens 
the velar frill is very finely concentrically striate and ornamented with a small 
number of tuberdes. 
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DIMENSIONS.-See Table 6. All specimens measured have been found in 
erratic boulders of the Tvären area , Södermanland. 

DISCUSSION.-This relatively large species is easily distinguished by the 
shape of the adductorial pit and by the ornamentation. I t is uncertain at present 
whether the small tecnomorphic valve from the Uhaku Stage of Estonia figured 
by ÖPIK ( I 937, P l. XII ,  Fig. 8) really belongs to L. (P. ) decumana. Full cer
tainty as to the identity of this specimen can be obtained first w hen heteromorphs 
of Laccochilina (Prochilina) have been found in the same beds ( cf. also p.  254). 

OccuRRENCE.-Laccochilina (Prochilina) decumana seems to be restricted to 
the lower and middle part of the Ludibundus limestone of Sweden and the 
contemporaneous beds of Estonia (Cna). 

Estonia.-Kukruse. Södermanland, Tvären area.-Ringsö (boulders) (7 he
terom. ,  3 5  tecnom.) .  Ostergötland.-Smedsby Gård bore (2 tecnom.) ;  the 
specimen from Karstorp , parish of Lönsås, mentioned by THORSLUND ( 1 940, 
p.  1 68 ;  an intemal mould of a tecnomorphic valve, UM) was found to be 
specifically indeterminable. Jämtland, Brunflo-Lockne area.-Cf. THORSLUND 
I94°> p. 49 · 

Laccochilina (Prochilina) ostrogothica n. sp.  

PI .  I I  l ,  Figs . s-8. 

? Eurychilina decumana (BONNEMA)-ÖPIK, Pl. XII ,  Fig. 8. 

HoLOTYPE.-Right heteromorphic valve (SGU), figured on Pl. I I I ,  Figs. 
7-8 . 

TYPE LocALITY.-Östergötland, Motala bore. 
TYPE STRATUM.-Lowermost Crassicauda limestone, at the level of 105 . 57  m 

of the bore. 
DERIVATION OF THE NAME.-After Östergötland, the province in which the 

type locality is situated. 
DIAGNOSIS.-Length of the lateral surface of the heteromorphs I o so- I . 6  5 mm. 

Adductorial pit comparatively broad (long. ) ,  about twice to thrice as lo ng as 
broad, the transversal distance between the ventral end of the pit and the frill 
slightly larger than the length (tr.) of the pit. Ornamentation on the whole 
as in L. (P. ) decumana. 

SPECIFIC CHARACTERS.-Outline and convexity of the valve, and shape of the 
dorsal plica similar to those in L. (P.) decumana. Adductorial pit comparatively 
broad, about twice to thrice as long (tr.) as broad, slightly increasing in width 
dorsally, kidney-shaped1 with convex posterior and concave anterior margin. 
The transversal distance between the ventral end of the pit and the frill slightly 
longer than the length (tr.) of the pit; the distance between the dorsal end of 
the pit and the dorsal margin of the valve about 2/3 of the length of the pit. 
The surface of the valve in front of the pit is considerably elevated to form a 

preadductorial node which is more prominent than that of L. (P. ) decumana. 

1 8 - 563272  Bull. of Geol. Vol. XXX VII 



254 VALDAR JAANUSSON 

Table 7·  

No . 
Mus. cat. L . H .  H.  

Valve Locality Remarks no . domic. domic. valve 

UM B 299 1 .63 0 -94 1 . 1 8  h-r Boulder Erken Figured on PI. I I I ,  Fig. 6 .  

no .  10  

2 SGU 1 . 5 I o.88 1 . 1 6  h-r Motala 1 05 . 5 7  m Holotype. PI. I I I ,  Figs . 7-8 . 

3 1 . 3 2  o .82 I .  O I  t-1 Motala 1 0 1 .76 m Figured on PI. I I I ,  Fig. 5 · 

In anterior direction the surface of the node merges smoothly into the general 
surface of the preadductorial area. 

Velar structure on the whole identical with that of L. (P. ) decumana, the 
posterior spines seem, however, to be slenderer. 

Ornamentation of the lateral surface of the domicilium on the whole as in 
L. (P. ) decumana. 

DIMENSIONS.-See Table 7·  
DISCUSSION.-Laccochilina (Prochilina) ostrogothica differs from L. (P. ) decu

mana by the smaller size of the heteromorphs, different size and shape of the 
adductorial pit, and by a more prominent preadductorial node. 

The specimen from the Uhaku Stage of Estonia figured by ÖPIK ( I 937 ,  PI. 
XII ,  Fig. 8) as Eurychilina decumana may represent the species described. The 
adductorial pit is, however, slightly narrower than that of the specimens of 
L. (P.) ostrogothica examined, and the ornamentation consists, as far as can 
be judged after ÖPIK's figure, in addition to tuberdes of minute very closely 
spaced granules. Such a kind of granulation has not been observed in any 
Swedish specimen of L. (Prochilina). On account of these differences more 
material of L. (Prochilina) from the Uhaku Stage must be examined before the 
species of this subgenus occurring in these beds can be determined. 

OccuRRENCE.-L. (Prochilina) ostrogothica has hitherto been found only in 
the Crassicauda limestone. 

Ostergötland.-Motala bore ( I  heterom. , 3 tecnom.) ;  Smedsby Gård bore 
(3 tecnom.) .  South Bothnian area .-Erratic boulders Erken no. IO ( I  heterom. )  
and Bergsbrunna no. I ( I  tecnom. ) .  

Gen. Cystomatochilina n .  gen. 

Text-fig. I 6 .  

TYPE SPECIES .-Primitia ( Ulrichia?) umbonata KRAUSE, I 892.  
DERIVATION OF THE NAME.-From Greek xupTWfLIX = node + diminutive of 

xstAoc;, referring to the prominent preadductorial knob in the type species. 
DIAGNOSIS.-Nearly non-sulcate or with a faint to fairly distinct, poorly 

defined adductorial pit. Preadductorial node prominent, knob-shaped in the 
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Fig. I 6 .  Reconstruction of a heteromorph (A) and a tecnomorph (B) of Cystomatochilina 
umbonata (KRAUSE) . Heteromorph after the specimen UM no. F I O  (MARTINSSON I 95 6 a, PI. I ,  

Fig. 4 ) ,  tecnomorph mainly after the specimen UM no. F I I (MARTINSSON I956 a, P I .  l ,  
Fig. s) .  

type species. No dorsal plica. Tecnomorphs with a very wide frill, concave 
anteriorly and ventrally, faintly convex posteriorly, extending from one cardinal 
corner to the other. Heteromorphs ventrally and anteroventrally with a convex, 
broad (tr. ) dolon. 

SPECIES .-Primitia ( Ulrichia?) umbonata KRAUSE, 1 892 
Platybolbina tiara HENNINGSMOEN, 1954 

? Platybolbina tiara densistriata HENNINGSMOEN, 1 954 

DISCUSSION.-The type species was included by HENNINGSMOEN ( 1 954b) in 
Platybolbina, but as it  possesses a wide frill extending from one cardinal corner 
to the other this species cannot possibly belong to Platybolbina. All the numer
ous species of the latter genus have a characteristic extension of the velum 
(cf. for instance Fig. 1 8) which differs in this respect clearly from that of 
C. umbonata. 

The lectotype of c;. umbonata (designated by HENNINGSMOEN 1 954b ,  p. 9 1 )  
was refigured by TRIEBEL ( 1 94 1 , PI. 4 ,  Fig. 1 2) .  The heteromorph of this or 
of a very closely related species was depicted by MARTINSSON ( 1956a ,  PI. I ,  
Fig. 4 ;  not PI. I ,  Fig. 3 ,  cf. MARTINSSON 1956b ,  p .  40) .  

Cystomatochilina is probably closely related to Laccochilina, and may be a 
late specialized off-shoot from the latter genus. The chief differences between 
these genera lie in the size of the adductorial pit, and in the width and shape 
of the frill. In the shape of the frill Cystomatochilina reminds of Chilobolbina 
which also in both dimorphs has a wide and posteriorly convex frill. In the 
former genus, however, the partitions within the velum are coarser, and the 
dolon is of quite a different shape. 

Cystomatochilina tiara is on the whole similar to the type species , but differs 
from it by a larger adductorial pit, much lower and comparatively ill defined 
preadductorial node, and evidently coarser partitions within the velum. The 
inclusion of this species in Cystomatochilina is at present somewhat provisional . 
The same applies also to the Silurian C. tiara densistriata, but as only tecno-
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morphs are known so far its generic reference is even more uncertain. Both 
these species exhibit, however, apparently greater similarity to the type species 
of Cystomatochilina than to any other eurychilinid genus.  

OccURRENCE .-Upper Ordovician-? Silurian. Baltoscandia. 

Actinochilina n. gen. 

TYPE SPECIES .-Eurychilina suecica THORSLUND, 1 948. 
DERIVATION OF THE NAME.-From Greek &x.-r[� = ray + diminutive of 

xsl.f...o�  = lip, referring to the distinct partitions within the velum. 
DIAGNOSIS.-Unisulcate, sulcus deep, straight, more or less transversally 

directed, reaching to about half the height of the lateral surface of the domi
cilium, or slightly longer (tr . ) .  Velar frill comparatively broad anteriorly and 
ventrally, narrowing considerably in posteradorsal and anterodorsal direction, 
and reaching the cardinal corners as a narrow flange or ridge; the decrease in 
width of the frill is as a rule stronger towards the posterior than towards the 
anterior cardinal corner. Frill of the tecnomorphs concave ventrally and postero
ventrally and faintly convex anteroventrally; heteromorphs with a convex dolon 
anteroventrally and ventrally. 

SPECIEs .-In addition to the type species another species is described in .the 
present paper as Actinochilina sp. A. 

DiscussroN.-The sulcation of Actinochilina is identical with that of Eury
chilina, and the tecnomorphs of these genera seem to differ mainly by the out
line of the frill. In the former genus the frill decreases considerably in width 
towards the cardinal corners, and in some species does not seem to reach the 
posterior cardinal corner ( cf. PI. I I I ,  Figs. I I- I Z) , whereas in Eurychilina the 
frill is of a bo ut uniform width al o ng its who le extension ( cf. for instance 
ULRICH r 8g7, PI. XLIV, Figs . r ,  z) . The construction of the dolon is, however, 
widely different in these two genera, and the similarity of their sulcation is, 
therefore, apparently due to homoeomorphic development. In Actinochilina the 
shape of the dolon as far as known resembles that of Cystomatochilina and 
Laccochilina. From these genera the former genus differs by the shape of the 
sulcus and also by the considerable decrease in the width of the frill towards 
the cardinal corners . 

OccURRENCE.-Middle Ordovician (Llandeilo, Lower Caradoc) , Scandinavia .  

Actinochilina suecica (THORSLUND, 1 948) 

PI. I I I ,  Fig. 9 · 

1 948 Eurychilina suecica n . sp .-THORSLUND, p .  368 ,  Pl. XX, Figs . 8-9 . 
cf. I953  Eurychilina suecica THORSL.-LINDSTRÖM, pp. r z8-r 3o.  

? I953b  Primitia suecica (THORSLUND)-HENNINGSMOEN, pp. 49-50,  Pl. r ,  Fig. 14 ,  
Pl. 5 ,  Fig. 7 ·  
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HoLOTYPE.-Right tecnomorphic valve, UM no. Vg zo, figured on Pl. I II ,  
Fig. 9 ;  THORSLUND 1948, Pl .  XX,  Fig. 8 .  

TYPE LOCALITY.-Västergötland, Kinnekulle, Kullatorp bore. 
TYPE STRATVM.-Ludibundus beds, at the leve! of 77 .50 m of the core. 
DESCRIPTION.-The type species being the only species hitherto described, 

its diagnosis coincides largely with that of the genus. All available material is 
moreover poorly preserved,  and several taxonomically important details as the 
ornamentation and the details of the shape of the velar structure are therefore 
imperfectly known at present. 

Domicilial outline slightly postplete, dorsum low, almost orthocline. Lateral 
surface of the domicilium relatively weakly and uniformly convex. Highest 
convexity of the valve at the preadductorial node which lies at about the same 
level as the surface surrounding the ventraJ end of the sulcus. 

Sulcus deep, straight, transversally directed, slightly constricted in the 
middle, anterior end samewhat expanded. Preadductorial node flattened, low, 
poorly defined. 

Velar frill rather wide, lateroventrall y directed, in tecnomorphs slightly 
concave to almost plane, outer part faintly convex anteroventrally. In none of 
the specimens exaroined the frill is entirely complete, and the details of its 
outline are therefore not quite clear. In all specimens where the anterior part 
of the frill is preserved it decreases considerably in width towards the anterior 
cardinal corner reaching this corner as a narrow flange (Pl. I I I ,  Fig. 9 ;  THORs
LUND 1 948, Pl. XX, Fig. 9). According to some specimens from Scania belong
ing probably to this species the frill has posteriorly a more or less similar shape 
( cf. P l .  I I I ,  Fig. 1 0) except that the width of the frill is considerably smaller 
than anteriorly. The interna! partitions of the frill are relatively wide (Pl. XIV, 
Fig. 8) ,  as in Laccochilina. Subvelar field very low (tr. ) ,  concave. 

Heteromorphs with an anteroventrally and ventrally convex frill (THORS
LUND 1948, Pl. XX, Fig. 9). Anteriorly the dolon extends almost up to the 
anterior cardinal corner, posteriorly it seems to reach at !east to the transverse 
Iine tangential to the posterior end of the domicilium, the exact location of 
the posterior end of the dolon could, however, not be observed on the avail
able specimens. 

The lateral surface of the domicilium seems to be ornamented by relatively 
small tubercles. The details of the ornamentation could not be observed. 

The lectotype has the following dimensions: length of the domicilium 1 .09 
mm; height of the domicilium o .6 1  mm; height of the sulcus 0 .33  mm. It is , 
however, apparently considerably smaller than the largest specimens (preserved 
as interna! moulds) examine d. 

DISCUSSION.-Both dimorphs of this species were described and depicted 
already by THORSLUND ( 1 948). More numerous, probably conspecific material, 
preserved mostly as interna! moulds, has been collected in the Fågelsång 
district , Scania, by Dr. M. LINDSTRÖM, and shows an identical dimorphism. 
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As Iong as better preserved topotype specimens are not available these interna! 
moulds from scania are, however, hardly specifically determinable. 

The species described was included by HENNINGSMOEN ( I953  b,  p. 49) in 
Primitia ( = Uhakiella). As the frill of the holotype and also of the material 
described by HENNINGSMOEN is provided with distinct interna! partitians there 
is, however, no doubt that A. suecica represents an eurychilinid. The specimens 
from 4 b y determined by him as Primitia suecica are evident! y Congeneric with 
A. suecica, hut are on the whole too poorly preserved to allow a safe specific 
determination. They probably belong to a new species . 

OccuRRENCE.-Ludibundus beds. Västergötland.-Kinnekulle, Kullatorp bore 
( I  tecnom. ,  I heterom.) .  Scania.-Fågelsång district (cf. M. LINDSTRÖM I 953) ,  
several tecnomorphs and one heteromorph preserved as  interna! moulds and 
probably belonging to this specres. 

Actinochilina sp. A 
PI. I I I ,  Figs. I I - I 2 ;  Text-fig. I 7 .  

DISCUSSION.-A species of Actinochilina is fairly common in the Schroeteri 
beds of Västergötland, hut the specimens occur in mudstone, and are preserved 
as specifically indeterminable interna! moulds. Only tecnomorphs have been 
found. 

Actinochilina s p .  A differs from A. suecica by the following characters: ( I )  in 
none of the specimens examined does the frill reach the posterior cardinal 
corner; it narrows conspicuously in posteradorsal direction, and becomes 
obsolete at about the longitudinal Iine through the middle of the sulcus; the 
peripheral edge of the frill appears to be finely denticulate in some small 
specimens. (z) The ornamentation seems to consist of very small , scattered 
tubercles, forming an irregular row close to the dorsal margin. There exist 
certainly also other differences, hut owing to the poor state of preservation of 
the material of both species these differences cannot be defined at present. 
However, there is not the !east doubt that the specimens of Actinochilina from 
the Schroeteri beds and those from the Ludibundus beds belong to different 
specres. 

The specimen figured on PI. I II ,  Fig. I2 has the following dimensions: 
length of the lateral surface of the domicilium r . 36 mm; height of the lateral 
surface of the domicilium 0.72 mm; height of the sulcus 0 .38  mm. 

Fig. I7. Reconstruction of the probable tecnomorph of 
Actinochilina sp. A after the specimens figured on PI. 
I I I ,  Figs. I I , I 2 .  
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OccvRRENCE.-Actinochilina sp. A has been found only in the Schroeteri beds 
of Västergötland. Kinnekulle , Norra Skagen bore ( 1 8  tecnom.) ;  Billingen, 
Stora Asbotorp bo re (8 tecnom. ). 

Gen. P/atybolbina HENNINGSMOEN, 1953  

1 93 3  Platychilina-KUMMEROW (nomen nudum) . 
1 940 Platychilina-THORSLUND (non Platychilina KoKEN, 1 892,  nec Platychilina 

KUMMEROW, 1 939) .  
1 95 3  a Platybolbina-HENNINGSMOEN (nomen nudum) . 
1 95 3  b Platybolbina-HENNINGSMOEN (nom. subst. pro Platychilina THORSLUND, 

1 940) . 
non 1 939  Platychilina-KuMMEROW (non Platychilina KOKEN, 1 892) 

= ? Ectoprimitia BoucEK, 1 936  

TYPE SPECIES .-Primitia distans KRAUSE, 1 889. 
DIAGNOSIS.-Non-sulcate or with a faint, poorly defined sulcal depression .  

Preadductorial node very faint to  absent. Adductorial muscle scar large, well
defined, situated at the mid-height of the domicilium or ventrally of it. Tecno
morphs ventrally and anteroventrally with a plane to concave, fairly broad (tr .)  
to narrow frill or with a distinct velar ridge . Posterodorsally the frill becomes 
obsolete in both dimorphs before reaching the posterior cardinal corner, 
anterodorsally it narrows considerably, reaching the posterior cardinal corner 
as a narrow flange. Heteromorphs with ventrally and anteroventrally convex 
frill, forming a dolon. 

NOMENCLATORIAL REMARKS.-The nomenclatorial history of the genus 
Platybolbina is rather complicated. Its main facts are as follows: 

1 933 .-KUMMEROW proposed for this genus the generic name Platychilina .  
As neither a definition was given nor any type species designated this name 
was considered a nomen nudum by ÖPIK ( 1 937,  p. 22). 

1 939 .-KUMMEROW (p. 1 9) defined the genus Platychilina, and designated 
Primitia elongata KRAUSE, 1 89 1 ,  as the type species (cf. also RICHTER 1 948, 
p.  1 78). 

1 940.-THORSLUND, not being aware of KuMMEROW's paper of 1 939,  des
ignated Primitia distans KRAUSE, 1 889, as the type species of Platychilina. 

1944.-AGNEW (p. 2 1 9) pointed out that the astracode genus Platychilina 
is a junior homonym of Platychilina KoKEN, 1 892.  

1953 a.-HENNINGSMOEN (pp.  227-228, 268) proposed the new name Platy
bolbina for Platychilina THORSLUND, 1 940 (non KoKEN, 1 892). As, however, 
this name was only listed it should be regarded as a nomen nudum. 

1953 b.-HENNINGSMOEN (p. so) , not being aware of KUMMEROW's paper of 
1939,  reiterated his proposal of replacing the preoccupied name Platychilina 

THORSLUND by the new name Platybolbina. Primitia distans KRAUSE, 1 889, 
became the type species of Platybolbina. 
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As Platychilina KuMMEROW, I 939,  and Platychilina THORSLUND, I 940, are 
based upon different type species, they should be regarded as two different 
genera , both junior homonyms of Platychilina KoKEN, I 892. Platybolbina 
HENNINGSMOEN, I953  b, is the substituted name for Platychilina THORSLUND , 
whereas for Platychilina KuMMEROW no substituted name has been pro
posed so far. The type species of the latter genus is poorly known, frequently 
obviously misinterpreted, and according to the present writer's opinion 
certainly not congeneric with Platybolbina distans KRAUSE. It may belong to 
the tvaerenelline genus Ectoprimita BoucEK , I 936 ,  but this cannot be proved 
at present. Owing to the uncertainty regarding the real characters of the type 
species of Platychilina KuMMEROW, I 939 ,  it is not advisable to substitute a new 
name for this genus. 

SPECIES.-Primitia distans KRAUSE, I 889 
Primitia plana KRAUsE, I 889 
Primitia elongata var. semicircularis STEUSLOFF, I 894 
Primitia elongata var. obliqua STEUSLOFF, I 894 
Primitia Kapteyni BoNNEMA, I 909 
Platybolbina lunulijera HENNINGSMOEN, I 954 
Platybolbina temperata SARV, I 956  
Platybolbina ampla n. s p .  
Platybolbina injlata n. s p .  

HENNINGSMOEN ( I 954 b)  included also Primitia elongata KRAUSE, I 89 I ,  
Primitia ( Ulrichia?) umbonata KRAUSE, I 892, and Platybolbina tiara HENNINGS

MOEN, I 954, in this genus. The type specimen of Primitia elongata, does cer
tainly not belong to Platybolbina, but may represent a species of Ectoprimitia 

( cf. a bo ve) .  Primitia umbonata and Platybolbina tiara, on the other hand, 
possess an entire , broad frill, resembling that of Laccochilina (Laccochilina) , 
and in addition also an adductorial pit and a preadductorial node. In the 
present p a per these species are place d in the new genus Cystomatochilina ( cf. 
p. 255) ·  The Upper Devonian species Platychilina praetexta KuMMEROW, I 939,  
which was included in Platybolbina by HENNINGSMOEN ( I 954 c, p.  54) does 
not seem to belong to this genus, and it is uncertain whether it is at all an 
eurychilinid. This species reminds of certain kirkbyids, but the presence of the 
striated and evidently internally partitioned frill suggests affinities with Apato
bolbina-like beyrichiids. As long as the presence or absence of the dimorphism 
is unknown this species can hardly be properly classified. 

In addition to the species described in the present paper the South Bothnian 
erratic boulder Bergsbrunna no. I and the Ludibundus limestone at Fjäcka, 
Siljan district, contain a further new species. So far only tecnomorphs have 
been found which differ from those of the other species described by their 
relatively very wide frill and by the ornamentation consisting of both a retic-
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Fig. I 8 .  Reconstructions o f  Platybolbina in flata n .  sp. (A-B) ,  P. kapteyni (BONNEMA) (C-D), 
and P. ampla n.  s p .  (E-F) . To the right heteromorphs (A, C, E), to the left tecnomorphs 
(B, D, F) . Magnification of the heteromorphs ca. x 3 5 ·  A and E after the holotypes, C after 
the specimen figured on PI. IV, Fig. I .  The tecnomorphs have been enlarged so as to equal 
the heteromorphs in size. B after the specimen figured on PI. IV, Fig. 6 ,  D after that on PI. IV, 
Fig. 3, and F after that on PI. I I I ,  Fig. I S· The reconstruction of the tecnomorph of P. ampla 
(F) of the size corresponding to that of the heteromorph may not be quite correct as the 

reconstruction was based upon a juvenile specimen. 

ulation and coarse tubercles. More material ought, however, to be available 
before this species can be properly defined. 

GENERIC CHARACTERS.-The outline of the lateral surface of the domicilium 
varies from postplete to nearly amplete. The hinge-line Iong, as a rule equal 
to or only slightly narrower than the greatest length of the domicilium. No 
dorsal ridge. The posterior cardinal corner field is flattened, distinctly defined, 
and separated from the adjacent part of the domicilium by an abrupt change 
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in convexity or by a furrow which continues in ventral direction in the furrow 
between the velum and the domicilium. The anterior cardinal corner field is 
also fl.attened but less clearly defined; close to this corner a small node is 
occasionally present. The dorsum is relatively low, almost plane, and ortho
to epicline. 

The adductorial muscle scar is large, ovate, sharply defined, its main part 
being situated at the mid-length and ventrally of the mid-height of the lateral 
surface of the domicilium. Dorsally of the muscle scar a faint, poorly 
defined sulcal depression is developed in some species. 

In tecnomorphs the velar structure is of highly variable width: it may be 
wide (as in P. ampla, cf. Pl. I I I ,  Fig. 1 5 )  or moderately wide (P. kapteyni, cf. 
Pl. IV, Fig. 3) to narrow and ridge-like (P. temperata, cf. SARV 1 956  b, Pl. I I ,  
Fig. 9-10 ;  P.  inflata, Pl. IV, Fig. 6) .  

In all species studied the extension of the frill is remarkably uniform. 
Posteriorly at about the mid-height of the domicilium it becomes rather 
suddenly obsolete; dorsally of this point the velar structure is shaped as 
a rounded velar ridge. Anteriorly the frill decreases considerably in width to
wards the anterior cardinal corner, and reaches the latter as a narrow fl.ange. 
In heteromorphs the frill is strongly convex and generally wide. This applies 
also to species which possess a ridge-like development of the tecnomorphic 
velar structure (P. inflata, Pl. IV, Fig. 5 ;  P. temperata, SARV 1 956  b, Pl. I I ,  Fig. 8) ;  
the extension of the dolon coincides largely with that of the tecnomorphic frill . 
In ventral view the contact area between the dolon and the domicilium is 
situated slightly higher up laterally than that between the corresponding part 
of the frill and the domicilium in tecnomorphs. There is, however, no such 
a pronounced upward curve of this contact area in heteromorphs as for in
stance in Laccochilina and Chilobolbina, and the ends of the dolon are rather 
poorly defined. In these respects the dolon of Platybolbina seems to be of the 
samewhat more primitive type than that of Laccochilina. The intemal structure 
of the frill is identical with that of other eurychilinids. The intemal partitians 
are fairly coarse (Pl. XIV, Fig. 7). The subvelar field low and concave. No 
specimen studied showed the actual closure of the valves. 

Apart from the ornamentation the best specific characters seem to be 
furnished by the position and shape of the adductorial muscle scar, the shape 
of the posterior cardinal angle, and especially by the relative width of the 
tecnomorphic frill. 

DISCUSSION.-By the characters mentioned in the diagnosis Platybolbina 
differs rather clearly from the other eurychilinid genera. It is, perhaps, most 
similar to Apatochilina which is likewise non-sulcate. In Apatochilina, however, 
the frill is entire, extending from one cardinal earner to the other ,  and the 
adductorial muscle scar does not seem to be clearly defined. The heteromorphic 
type is apparently not yet known in this genus, and this fact prevents a doser 
comparison. 
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OccuRRENCE.-The earliest species of Platybolbina known so far appears in 
the Crassicauda limestone (Upper Llandeilian) of Sweden, and the latest species 
occurs in the Silurian (P. lunulifera) .  The genus is known from Baltoscandia 
and from the erratic boulders in Northern Germany and the Netherlands. 

Platybolbina kapteyni (BONNEMA, 1 909) 

PI. IV, Figs . 1 -3 ;  Text-fig. 1 8 C-D. 

? r 896 Primitia distans KRAUSE-KRAUSE, p .  9 3 3 ,  PI. 2 S ,  Figs . 7-8 . 
1 909 Primitia Kapteyni n. sp .-BONNEMA, p .  29, PI. VI, Fig. 3 1 .  

I9 2 J b Chilobolbina kapteyni (BONNEMA)-ULRICH & BASSLER, p .  S I 6 .  
I 934  Chilobo/bina kapteyni (BoNNEMA)-BASSLER & KELLETT, p .  24S · 

I937  Eurychilina kapteyni (B.)-ÖPIK,  p. 7 ·  
1 940 Platychilina kapteyni (BONN. )-THORSLUND, p. r 69 ,  PI. r ,  Figs . 8-9, PI. s, Fig. 

7 [non PI. r ,  Fig. ro = Platybolbina cf. infiata n . sp.] 
? I 9S 3 b Platybolbina kapteyni (BONNEMA)-HENNINGSMOEN, pp. so-s r ,  PI. I ,  Fig. r s .  

I955 Platybolbina kapteyni (BONNEMA)-SARV, p .  1 3 .  

I 9 5 6 a  Platybolbina kapteyni (BoNNEMA)-SARV, p .  so .  
HOLOTYPE (by monotypy) .-Right tecnomorphic valve, TM no. Os-2309, 

figured by BoNNEMA 1 909, Pl. IV, Fig. 3 1 .  
TYPE LOCALITY.-Kukruse ("Kuckers") ,  Estonia. 
TYPE STRATUM.-Kohtla zone of the Kukruse Stage (Cn <X). 
DrAGNOSIS.-Length of the lateral surface of the domicilium in the hetero-

morphs 1 .05-I . 1 6  mm. Posterior cardinal angle about 90°. Surface of the valve 
dorsally of the adductorial muscle scar conspicuously depressed. Tecno
morphic velar frill moderately broad, its width (tr. ) along the mid-length . of 
the val ve about 1/6-1/10 of the height of the lateral surface of the domicilium. 
Dolon rather wide (tr. ) ,  its width along the mid-length of the valve about 
1 j 3-1 j 4 of the height of the lateral surface. The lateral surface of the domicilium 
ornamented by a comparatively coarse and distinct reticulation and small , 
scattered tubercles. 

DESCRIPTION OF THE TvÄREN MATERIAL.-The preadductorial area of the 
domicilium less convex than the postadductorial area. Anterodorsally of the 
muscle scar the surface of the valve is slightly elevated, its summit usually 
forming the highest part of the valve. Another similar elevation is situated 
posteraventrally of the muscle scar; the top of this elevation is only slightly 
lower than that of the elevation in front of the muscle scar. The adductorial 
muscle scar lies in a faint depression which continues in dorsal direction, 
extending almost up to the dorsal margin of the valve. The shape and distinct
ness of this sulcal depression varies within wide limits , hut is, nevertheless , 
invariably present in all specimens studied. 

The adductorial muscle scar is well defined, completely smooth, egg-shaped. 
Its size varies to some extent, hut the distance between its ventral end and 
the frill is in heteromorphs usually equal to, or slightly less, than the length 
(tr . )  of the muscle scar. 
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The posterior margin of the valve is straight, and meets the dorsal margin 
under an angle of about 90°. Posterior cardinal corner field ftattened, without 
ornamentation, and separated by a distinct furrow from . the adjacent part of 
the lateral surface. Anterior cardinal corner field also ftattened, hut not so 
sharply demarcated from the lateral surface as the posterior corner. Some 
specimens with a distinct, oblong, smooth node close to the anterior cardinal 
corner .  

Velar frill in tecnomorphs plane or slightly concave, with a distinctly undu
late surface, moderately broad, its width along the mid-length of the valve 
about 1 l 6-1 l 10 of the height ( tr.) of the lateral surface of the domicilium or even 
less. The posterior end of the frill is situated somewhat ventrally of the height 
of the ventral end of the muscle scar. Dorsally of this point the velar structure 
continues as a rounded velar ridge which in dorsal direction decreases in 
thickness, and becomes obsolete close to the cardinal corner. Anteriorly the 
frill reaches the anterior cardinal corner as a narrow ftange. Surface of the frill 
with a fine, concentric striation. 

In heteromorphs the dolonal part of the frill is rather strongly convex and 
considerably broader than the corresponding part of the frill in tecnomorphs. 
The width (tr. ) of the dolon along the mid-length of the valve is about 113-114 
of the height of the lateral surface of the domicilium along the same line . 
The posterior end of the dolon coincides with that of the velar frill of the 
tecnomorphs, its anterodorsal end is less distinct, the shape of the frill changing 
smoothly from convex to plane before reaching the anterior cardinal corner. 
This change usually takes place at about the height of the dorsal end of the 
muscle scar, hut may also be situated slightly dorsally or ventrally from this 
point. In some specimens the frill is slightly convex up to the anterior cardinal 
corner, and in this case the who le frill is developed as a dolon. The dolon i s  
broadest anteroventrally. In tecnomorphs the contact area between the frill 
and the domicilium is almost parallel to the free margin of the valve. 

On weil-preserved valves the lateral surface of the domicilium is ornamented 
by a distinct, rather coarse reticulation, except for the cardinal corners, the 
node close to the anterior cardinal corner, and the muscle scar, these latter 
areas being smooth. On worn valves the reticulation is not distinct, hut never
theless always distinguishable. The well-preserved valves also carry scattered 
small tubercles, especially on the ventral part of the lateral surface. According 
to THORSLUND ( 1 940, p.  1 70) the surface of most valves of this species from 
Tvären is smooth, hut this could not be confirmed on the material studied . 
A reticulation of varying intensity is developed on all species examined, and 
also on the valves figured by THORSLUND ( 1 940, PI. r ,  Figs. 8-9) the reticula
tion is full y visible. N o entirely smooth valves of Platybolbina were observed 
by the present writer in the Tvären material. 

DIMENSIONS.-See Table 8 .  All specimens measured have been found in 
erratic boulders of the Tvären area , Södermanland. 
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Table 8. 

UM 
L. H. L.  H.  

No. Mus. ca t. domic. domic. valve valv e 
H-L Val ve Remarks 

no . 

T I76  1 . 1 6  o.66 I . 30  0 .90 I .  1 2  h-r Figured on PI. IV, Fig. r .  

2 T 230 r .o8 o .6 r  r .  r6  o.8o 1 .03 h-r 

3 T I40 b  r .o8 o .63 I .  1 9  0 .82 h-1 

4 T I 77 I .  O? 0.63 r .  r 6  o .83 h-1 Figured on PI. IV, Fig. 2 .  

5 T r 8 I  I .  O? o .63 I .  I 3 0.79 h-1 

6 T ?  1 .05 o.63 1 . 20 o.88 h-1 THORSLUND I 940, PI. I ,  Fig. 8 .  

7 T I 84 1 .03 o .6 I 1 .09 0.69 0-97 t-1 

8 T I 89 I .  O I  0 -57 o .63  t-r Figured on PI. IV, Fig. 3 ·  

9 T 1 90 0 .98 o .56 1 .02 o.6o t-r 

I O  T I 88 0-97 0 -54  1 .03 0.62 0 .9 I  t-1 

I I T I 8 3  0 .95 o .56  o.64 t-1 

I 2 T I78  0.9 1 0 . 5 2  0.96 o .6 I  t-1 

1 3  T I 92 0.90 0 . 52  0-93 o.6o t-1 

I 4 T I 82 � o.85 0 - 53  � o. 9 I  o .63 t-1 

1 5 T I 40 C  � o.8o 0.48 � o.83  o .56  t-r 

I 6  T I 79 0.78 0.47 0.82 0.54 O. ?J t-1 

1 7  T I 85 0-74 0.46 o . 8o 0 . 52  O.? I t-r 

I 8  T r 8o � 0-74 0.44 o.n 0.48 t-1 

I 9  T 23 I 0.7 1 0-43 o.75 0.48 0.66 t-r 

20 T I 9 I  0.70 0.40 O.?J 0-47 o.67 t-r 

2 I  T I 86 o.68 0.4I O.? I 0.48 t-r 

22 T 232  o.68 0.4I O.? I 0.47 t-1 

DISCUSSION.-Platybolbina kapteyni (BoNN.) differs clearly from all other 
species of Platybolbina by the combination of the characters mentioned in the 
diagnosis. As pointed out by THORSLUND ( 1 940, p. 1 70) the Tvären specimens 
agree in all essential features with BoNNEMA's description and figures. 

OccuRRENCE.-Platybolbina kapteyni has so far been found with certainty 
only in the Kohtla zone of the Kukruse Stage of Estonia, in the lowermost 
Ludibundus limestone of the Tvären area, Södermanland, and of the Brunflo
Lockne area, Jämtland (THORSLUND 1 940, p.  49) .  This species was reported 
by HENNINGSMOEN ( 1 953 b) also from 4 b y  at Oslo-Asker, hut further study is 
needed in order to ascertain the specific identity of these Norwegian specimens. 

Platybolbina ampla n .  sp. 

PI. I I I ,  Figs . 1 3- I 6 ;  Text-fig. I 8 E-F. 

HoLOTYPE.-Right heteromorphic valve, UM no. T 228, figured on PI. I I I ,  
Figs. 1 3-14 .  

TYPE LocALITY.-Tvären area, Ringsö, boulders. 
TYPE STRATUM.-Lowermost Ludibundus limestone. 
DERIVATION OF THE NAME.-From Lat. amplus, wide. 
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DIAGNOSIS.-Length of the lateral surface of the domicilium in the hetero
morphs ! . 29-1 .50 mm. Posterior cardinal angle about 80-84°. Lateral surface 
of the domicilium without any conspicuous depressions . Tecnomorphic velar 
frill broad, its width (tr. ) along the mid-length of the valve about 1/3-1/4 of 
the height of the lateral surface of the domicilium. Dolon moderately broad, 
its width along the mid-length of the val ve 1/ c1/6 of the height of the lateral 
surface. Lateral surface ornamented by scattered, small, poorly defined 
tubercles. 

DESCRIPTION.-Surface of the valve considerably less convex than that of 
P. kapteyni. Highest convexity immediately posteraventrally of the adductorial 
muscle sc,ar (PI. I I I ,  Fig. 14) .  The whole lateral surface of the domicilium is 
rather uniformly convex, without depressions or elevations similar to those in 
P. kapteyni, except for a very faint elevation in front of the dorsal end of the 
muscle scar. 

Adductorial muscle scar comparatively very large, regularly egg-shaped, 
completely smooth. The distance between the ventral end of the muscle scar 
and the frill in heteromorphs slightly less than the length (tr. ) of the muscle 
scar to about 2/3 of the length of the scar; the distance between the dorsal end 
of the muscle scar and the dorsal margin of the val ve about equal to, or slightly 
shorter than, the height of the muscle scar. 

Posterior margin of the val ve straight, posterior cardinal an g le ab out 8o-84 o .  

Posterior cardinal corner surface flattened, separated from the adjacent part of 
the lateral surface of the domicilium by a change in convexity only. Anterior 
cardinal corner field poorly defined. 

Extension of the velar frill similar to that in P. kapteyni. Tecnomorphic frill 
undulate, broad, its width (tr. ) along the mid-length of the valve about 1/3-1/4 
of the height of the lateral surface of the domicilium. Dolon moderately convex, 
narrower than in P. kapteyni, its width along the transversal mid-line of the 
valve 1/4-1/6 of the height of the lateral surface of the domicilium along the 
same Iine. Lateral surface of the dolon slightly undulate. 

Lateral surface of the domicilium almost smooth, ornamented by small, 
poorly defined tuberdes except for the cardinal corners and the muscle scar 
which are smooth. 

DIMENSIONS.-See Table 9 ·  

Table 9 ·  

N M 
UM L. H. L. H.  H-L Valve 0 · us. cat . 

domic. domic. valve valve 
no. 

2 

3 

T 227 

T 228 

T 229 

I .49 

! . 29 

o .6 r 

o .87 r .6o r .o6 

0.78 ! .43 0.99 

0.32 o .6s 0.41 

1 .43 h-r 

r . 26 h-r 

o .s 8 t-1 

Remarks 

Holotype. PI. I I I ,  Figs . 1 3- 1 4. 

Figured on PI. I I I ,  Fig. r 6 .  

, PI. I I I ,  Fig. 1 5 .  
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DISCUSSION.-The described species differs from P. kapteyni by ornamen
tation, shape of the posterior cardinal angle, delimination of the posterior 
cardinal corner surface, much narrower dolon, larger adductorial muscle scar, 
considerably larger size of the heteromorphs, etc. The tuberculate ornamenta 
tian of this specimen reserobles that of P. distans (KRAUSE). The heteromor
phic valve of the latter species figured by KRAUSE ( 1 889, PI. I, Fig. 3 a) has, 
however, a much smaller adductorial muscle scar, a sulcal depression dorsally 
of the muscle scar, a slightly smaller size (length 1 . 2 mm according to KRAUSE 
1 889, p. 1 6) ,  and evidently a coarser tuberculation. It is still uncertain 
whether this species of KRAUSE can be identified with certainty on the basis 
of KRAUSE's description and figure only, since the stratigraphic horizon of the 
type specimen is unknown. 

OccuRRENCE.-Södermanland, Tvären area. Boulders of the lowermost 
Ludibundus limestone (z heterom. ,  3 tecnom.) . 

Platybolbina injlata n. sp.  

PI .  IV,  Figs . 4-6 ; Text-fig. 1 8 A-B . 

cf. 1 940 Platychilina kapteyni (BONN.)-THORSLUND, Pl. I ,  Fig . 1 0. 

HOLOTYPE.-Right heteromorphic valve UM no. T 22 1 ,  figured on PI. IV, 
Figs. 4-5 . 

TYPE LocALITY.-Tvären area, Ringsö, boulders. 
TYPE STRATUM.-Lowermost Ludibundus limestone. 
DIAGNOSIS.-Length of the lateral surface of the domicilium in the hetero

morphs 0.96-1 .04 mm. Posterior cardinal angle about 90-95° .  Lateral surface 
of the domicilium evenly convex, without depressions. Tecnomorphs with a 
narrow, ridge-like velar structure, heteromorphs with a strongly convex, 
inflated dolon. Lateral surface of the domicilium ornamented by distinct, 
small, closely �'>paced pits . 

DESCRIPTION.-Valves regularly and rather strongly convex, (cf. PI. IV, 
Fig. 4), highest convexity in tecnomorphs immediately anterodorsally of the 
adductorial muscle scar, in heteromorphs usually slightly behind the muscle 
scar. Lateral surface evenly rounded without depressions. Dorsum very low, 
almost orthocline . 

Adductorial muscle scar well-defined, smooth, ovate. Distance between the 
ventral end of the scar and the dolon in heteromorphs slightly less than the 
length (tr. ) of the scar, distance between the dorsal end of the scar and the 
dorsal margin of the valve equal to, or very slightly less than, the length of 
the scar. 

Posterior margin of the valve nearly straight, meeting the dorsal margin at 
an angle of about 90-95° .  Anterior and posterior cardinal corner fields flattened, 
smooth, separated from the adjacent part of the lateral surface of the domicilium 
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by a distinct and usually rather broad shallow furrow which continues ventrally 
in to the furrow . between the velar structure and the domicilium. 

Tecnomorphic velar structure developed as a narrow, distinct, rounded 
ridge along the whole free margin. Posteriorly the ridge is lower and more 
rounded than along the other parts of the free edge. Subvelar field concave, 
low, marginal structures and closure not observed . .  

Heteromorphs with an inflated, as a rule strongly convex dolon. The con
vexity of the lateral surface of the dolon usually forms a direct continuation 
of that of the lateral surface of the domicilium so that in end views the boundary 
between the dolon and the domicilium appears to be poorly defined externally, 
especially anteroventrally. It is formed only by a shallow, semisulcus-like 
furrow. The ventral surface of the dolon is strongly bent down, being hidden 
in a strictly lateral view. In closed carapace the free margins of the dolon were 
apparently in contact. In on e val ve, that figured by THORSLUND ( I 940, P l .  I ,  
Fig. 1 0) ,  the dolon is less convex, the boundary between the dolon and the 
domicilium well-defined, and the anterodorsal part of the velar structure 
concave. In the general shape of the domicilium, the ornamentation, and the 
general size of the adductorial muscle scar this specimen agrees, however, 
closely with other specimens of P. infiata. Until more material is available this 
specimen is determined as P. cf. infiata. The dolon of all specimens studied 
is faintly radially undulate. 

Lateral surface of the domicilium ornamented in well-preserved valves by 
distinct, small, closely spaced pits. In somewhat worn specimens the pits are 
less distinct, hut nevertheless always present at least on the ventral part of the 
lateral surface of the domicilium. 

DIMENSIONS.-See Table IO .  

No . 

2 

3 

4 

5 

6 

UM 
M L. us .  cat. 

domic. 
no. 

T 22 1 1 .03 

T 1 26 0.97 

T 225 

T 222 

T 223 

T 224 

H. L. 
domic. valve 

o.64 1 .08 

0 . 59  1 .03 

o.66 1 .05 

o .85 

o .82 

0 .48 0.78 

Table IO. 

H. 
H-L Val ve Remarks 

valv e 

0.73 0.96 h-r Holotype.  PI. IV, Figs . 4-5 . 

0 .73 0 .9 1  h-l 

0.79 t-1 

0 .5 5 t-r 

0 .54 o .68  t-r Figured on PI. IV, Fig. 6 .  

0 . 5 1 0.70 t-1 

DISCUSSION.-Platybolbina infiata differs distinctly from all other species 
of Platybolbina especially by its narrow, ridge-like tecnomorphic velar structure, 
ornamentation, and the inflated, strongly convex dolon. By its reduced tecno
morphic velar structure this species reminds to certain extent of Oepikella, and 
is in fact the most Oepikella-1ike chilobolbine species known. 
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Platybolbina infiata exhibits more similarity with P. temperata SARV than 
with other species of this genus. The latter species, which also has a narrow 
tecnomorphic velar structure, differs from P. inflata by the considerably larger 
size of the heteromorphs, apparently a wider velar ridge, relatively much 
smaller adductorial muscle scar, and some other characters. 

OccURRENCE.-Platybolbina inflata has been found only at the type locality 
(4 heterom. , 5 tecnom.) .  

Subfam. OEPIKELLINAE nov. 

DIAGNOSIS.-Non-sulcate. Tecnomorphs with a very narrow velar ridge or 
without velar structure; heteromorphs with a well-defined, moderately broad 
ventrally or anteroventrally situated velar dolon. 

DISCUSSION.-So far only the type genus Oepikella THORSLUND, 1 940, has 
been described, hut the uppermost Middle Ordavieian and Upper Ordavieian 
species included in this genus by THORSLUND ( 1 940) and HENNINGSMOEN 
( 1 954b) must probably be placed into one or several new oepikelline genera. 
A discussion of these species is given on p. 27 1 .  

Oepikella was included in Eurychilinidae by HENNINGSMOEN ( 1 953 a) who 
also pointed out the presence of a well-defined velar dimorphism in this genus. 
Oepikellinae differ from the other eurychilinid subfamilies by the absence of 
a frill in the tecnomorphs and the shortness (Iong.) of the frill in the hetero-

C a  v. 

Vel a r  
do lon  

A 

Fig. 1 9 .  Oepikella tvaerensis THORSL. Diagrammatical drawings of transversal sections of a 
heteromorph (A) and a tecnomorph (B). After thin sections. Magnification of the heteromorph 
ca. x 2 5 .  Cav. = Interna! cavity of a calcite-filled chamber within the velar frill; owing to 
recrystallization the limit of this cavity against the domicilial cavity is indistinct in the thin 

section studied . 

1 9 - 563272 Bull. oj Geol. Vol. XXX VII 
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morphs. In the latter the whole frill is subject to dimorphic change and, con
sequently, forms a dolon along its whole extension. Oepikelline species have 
furthermore a distinct and rather pronounced overlap along the free margin, 
hut as the closure of the carapace in other eurychilinid subfamilies is at pres
ent poorly known this character can as yet not be compared. 

The friil-less tecnomorphs of Oepikellinae hardly resemble eurychilinids of 
the other subfamilies ; in fact, if the heteromorphs were unknown the type 
genus would certainly be classified with some other family. The intemal 
structure of the dolonal frill of the heteromorphs is, on the other hand, quite 
identical with that of the other eurychilinid subfamilies , being partitioned into 
numerous, narrow intemal chambers (cf. p. 230; Pl. XIII ,  Fig. 5 ) .  As pointed 
out by HENNINGSMOEN ( 1953  a) Oepikella in all prohability has developed from 
some other eurychilinid group by complete reduction of the frill in tecno
morphs and partial reduction in heteromorphs. He ( 1953  a, p. 228) has drawn 
attention to the resemblances between Oepikella and Platybolbina. This 
resemblance is further stressed by the subsequent discovery of species of 
Platybolbina in which the tecnomorphic velar structure is reduced and devel
oped only as a narrow ftange of ridge (P. temperata, P. injlata, cf. p. 262). 

OccuRRENCE.-The first representatives of Oepikellinae occur in the Middle 
Ordavieian Ludibundus limestone (lowermost Caradocian) and the Kukruse 
Stage of Sweden and Estonia, respectively, and the latest species reach up to 
the Ordovician-Silurian boundary. Outside of Baltoscandia species of this 
subfamily occur in U. S.A. (undescribed species) .  

Gen. Oepikella THORSLUND, 1940 

TYPE SPECIES.-Oepikella tvaerensis THORSLUND, 1 940. 
DIAGNOSIS.-Non-sulcate, with a distinct, large, ovate adductorial muscle 

scar. Cardinal comers ftattened, comer fields limited proximally by a distinct 
oblique furrow. Tecnomorphs without a velar structure, heteromorphs with a 
moderately wide (tr .) anteroventrally situated dolon. Left valve overlapping 
the right valve along the free margin . 

SPECIES.-Oepikella tvaerensis THORSLUND, 1 940 
Macronotella bonnemai ÖPIK, 1 937.  

THORSLUND ( 1 940) included also Macronotella? sp. a ÖPIK ( 1 937,  p.  23 ,  Pl. 
XV, Fig. 6) and Isochilina canaliculata KRAUSE, 1 892, in Oepikella. The former 
species was considered by SARV ( 1 956 a) to be conspecific with M aeronotel/a 

kuckersiana BONN. The latter species , as well as Isochilina frequens STEUSLOFF, 
1 894, and Primiiiella umbilicata KuMMEROW, 1 924, placed into Oepikella by 
HENNINGSMOEN ( 19 54 b), are not considered by the present writer as belonging 
to the genus. For their reception probably one or more new genera should be 
erected. 
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ÖPIK ( r 940, p. 65)  suggested that Macronotella tenuis TEICHERT, 1 937,  from 
the Melville Peninsula, Arctic Canada, may be conspecific with M. bonnemai 
ÖPIK, 1 937,  and thus represent a species of Oepikella. Unfortunately TEICHERT's  
figure ( 1 937, Pl. XXIV, Fig. 8) is not quite sharp , and the shape of  the cardinal 
corner fields cannot be clearly seen. No figure of the ventral side of this species 
has been given, hut according to TEICHERT's description ( 1 937,  p. r 1 9) "the 
ventral ed ge of the val ve is distinctly channeled" . M. tenuis ma y bel o ng to 
Oepikella or to some other oepikelline genus, hut this cannot be proved without 
an examination of the type material. It is, however, certainly not conspecific 
with O. bonnemai of which a new figure is given in the present paper (Pl. IV, 
Figs. 7-8) .  

DrscussiON.-Until the uppermost Middle Ordovician and Upper Ordovi
cian Oepikellinae haYe been more exhaustively studied the delimination of the 
genus Oepikella will remain somewhat uncertain. No proper description of the 
generic characters can therefore be given. 

In "Oepikella" canaliculata and " 0 . "  frequens (cf. HENNINGSMOEN 1954 b, 
Pl .  5 ,  Figs. 8-9) the dolon is situated ventrally, and not anteroventrally as in 
the type species of Oepikella. " 0 . "  canaliculata has a distinct though rather 
shallow furrow at the inner margin of the cardinal corner fields, and in this 
respect resembles Oepikella tvaerensis. In Upper Ordovician Oepikellinae de
scribed so far no such furrow is present. According to HENNINGSMOEN ( 1 954 b) 
the tecnomorphs of "Oepikella" frequens and "0."  umbilicata possess ventrally 
a narrow velar frill ( = ridge) , whereas in O. tvaerensis and "0."  canaliculata 
no such ridge is present. Although the corresponding structure in Oepikella 
tvaerensis was called by HENNINGSMOEN ( 1953  a) a velar ridge, a tecnomorphic 
velar structure is in reality absent both in this species and in "0."  canaliculata. 
According to HENNINGSMOEN's illustrations " 0 . "  umbilicata differs from all 
other Oepikellinae by its comparatively very short hinge-line, and by the 
relatively high and strongly epicline dorsum. Thus the uppermost Middle 
Ordovician and Upper Ordovician species of Oepikellinae differ in several im
portant characters from the type species of Oepikella. Without a further study 
of these and related undescribed species their proper generic reference cannot, 
however, be decided. 

OccuRRENCE.-The species included here in Oepikella have been found only 
in the Middle Ordovician Ludibundus limestene of the Tvären area , Sweden, 
and in the Kohtla zone of the Kukruse Stage (Cn1X) of Estonia. 

Oepikella tvaerensis THORSLUND, 1 940 

PI. IV, Figs . 9-1 9 ;  PI. XII I ,  Figs . 1-1 3 ;  Text-figs. 8, 1 9 , zo. 

1 940 Öpikella tvaerensis n. sp .-THORSLUND, pp. r 8 1 - r 8z ,  PI. z, Figs . r-7 .  
1 940 Öpikella asklundi n . sp. ,-THORSLUND, p. r 8z ,  PI. r ,  Figs . 3-4 .  
I 9 53 a Öpikella tvaerensis THORSLUND + Öpikella asklundi THORSLUND = dimorphs o f  

one species-HENNINGSMOEN, p .  228 .  
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A B 

Fig. 20. Oepikella tvaerensis THORSL. Diagramrnatic drawing of a left valve in lateral (A) and 
ventraJ (B) view to show the distribution of the pits on the lateral surface of the domicilium. 
After the specimen figured on PI. X I I I ,  Figs. 1 0- 1 3 .  x 1 5 .  Note the arehed row of the pits 

forming the ventraJ margin of the pitted area on Fig. B .  

HoLOTYPE.-Tecnomorphic carapace, UM no.  T I 7, figured by THORSLUND 
I 94o , PI. 2, Figs. 3-6. 

TYPE LOCALITY.-Tvären area, Ringsö, boulders. 
TYPE STRATUM.-Lowermost Ludibundus limestone. 
DIAGNOSIS.-Carapace comparatively large, nearly up to 4 mm in length. 

Lateral surface of the domicilium ornamented by scattered small, but distinct 
pits forming an irregular row around the large, ovate adductorial muscle scar. 

DESCRIPTION.-Hinge-line long, straight, in strictly lateral view concealed in 
the middle by the peak of the valve. Dorsum narrow (tr. ) ,  poorly defined,  
developed only along the middle half of the dorsal margin of the val ve .  Cardinal 
corners flattened, separated from the adjacent part of the lateral surface of the 
domicilium by a distinct, obliquely directed furrow which is present even in 
the smallest specimens examined. Lateral outline of the valve amplete or only 
slightly postplete. Posterior cardinal angle as a rule slightly larger than the 
anterior. The highest convexity of the valve lies at about the posterior 2/5 of 
the length of the valve (cf. PI. XIII ,  Figs . 4, I I , 1 3 ) .  Preadductorial area 
fairly gently sloping, postadductorial area strongly convex, slightly swollen 
posteraventrally of the muscle spot and steeply sloping posteriorly as weil as 
ventrally. The adductorial muscle scar has a regular ovate shape (cf. THoRs
LUND I940, PI. I ,  Figs. 3, 4) , and is comparatively large. Its relative size seems 
to be larger in small specimens, and decreases during growth. 

In weil-preserved specimens the muscle  scar is surrounded by an irregular 
row of distinct pits, and scattered pits of the same type ornament the whole 
lateral surface of the domicilium. They are, however, scarcer on the outer 
parts ( cf. Fig. 20 B). Ventrally the pitted area is limited by a distinct row of pits 
(cf. PI. XIII ,  Fig. I 3 ;  Text-fig. zo B). The line formed by this row of pits is 
slightly curved, the top of the curve lying on the inner margin of the adventral 
bend at about, or slightly behind, the mid-length of the valve. From this point 
backwards and forwards the line is curved towards the free margin erossing 
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the bend and almost reaching its peripheral margin close to the ends of the 
valve. This row of pits seems to lie at the level of the inner margin of the frill 
in the heteromorphs. On the thin sections studied no canals connecting these 
pits with the interior of the domicilium were observed. On some specimens 
the surface around the pits is slightly elevated in the shape of small, poorly 
defined tuberdes with the pit in its centre. 

The lateral surface of the domicilium with the exception of its dorsal margin 
is surrounded in tecnomorphs by a narrow, swollen, and broadly rounded area 
which may be termed a bend. To this bend the dolonal frill of the hetero
morphs is attached. As the frill, at least at its ends, is continuous with only a 
limited part of the surface of the bend, and as the shell does not show any 
conspicuous thickening along this bend in thin sections ( cf. Fig. I 9  B) the bend 
itself cannot be a real velar structure. The inner boundary of the bend is 
poorly defined and pronounced only by a slight change of convexity, except 
for the dorsalmost part close to the cardinal corners where a shallow furrow is 
usually developed between the bend and the lateral surface of the domicilium. 

The left val ve overlaps the right val ve ( cf. Pl. IV, Fig. I 6) along its whole 
free margin. Both valves with a conspicuous marginal ridge, and with a rather 
deep furrow between the marginal ridge and the bend. The marginal ridge of 
the left valve (Pl. IV, Fig. 1 3 ;  Pl. XII I ,  Fig. I 3 )  is flattened and considerably 
broader than that of the right valve (Pl. IV, Figs. IO ,  I7 ) ·  In closed carapaces 
the groove corresponding to the marginal ridge inside the left valve covers 
the marginal ridge of the right valve (Pl. IV, Fig. 1 6) .  

The intemal structure of the dolonal frill of the heteromorphs agrees with 
that of the frill of other eurychilinids ( cf. p. 230; Pl. XII I ,  Fig. 5 ) .  Ends of 
the dolon well defined. Anterior end extending up to about the mid-length 
of the domicilium, posterior end up to about the mid-length of the post
adductorial area of the valve. 

In the material studied the heteromorphs of Oepikella are of two widely 
different sizes (Fig. 8). No persistent differences in respect to other characters 
could be observed between the small (Pl. IV, Figs. 9-1 2 ,  1 3 ;  Pl. XIII ,  Figs . 
6-9) and large (Pl. XIII ,  Figs. 1-4) specimens, and both are here regarded as 
belonging to the same species. The measurements of the volume of the carapace 
according to the method B of KESLING ( I 952 d, p. 778; the measuring of the 
dorsal and lateral area of the valve was carried out on enlarged photographs) 
have shown that the volume of the large heteromorphic carapaces (z specimens) 
is about 3 · 7  times larger than the average volume of the small heteromorphic 
carapaces. Thus if the two size groups belong to one species, and if the concept 
of arthropod growth by PRZIBRAM ( I  93 I) is applicable also to the volume of 
ostracode carapaces, the heteromorphs of the smaller size group would belong 
to the third hut last moult stage. A discussion of the occurrence of the sub
adult heteromorphs is given on pp. zo8-209 . 

DIMENSIONs.-See Table I 1 .  
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No . 

2 

3 

4 

5 

6 

7 

8 

9 

l O  

I l  

1 2 

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

1 9  

20 

2 1  

2 2  

23 

24 

25 

26 

27 

28 

29 

30 

3 1  

3 2  

3 3  

3 4  

3 5  

UM 
M L .  us .  cat. 

domic . no . 

T 4 3 . 6 1  

T 1 94 3 · 5 4  
T 2 2 . 5 1 

T 3 2 .23  

T 1 93 2 . 1 8  

T 1 95 

T 1 7  

T 1 96 

T 203 

T 2 1 4  

T 207 

T 2 1 0  

T 1 99 

T 2 1 7  

T 2 1 6  

T 208 

T 2 1 5  

T 200 

T 201  

T 234 

T 1 97 

T 2 1 3  

T 2 1 2  

T 1 98 

T 202 

T 204 

T 235  

T 2 1 8  

T 1 8  

T 209 

T 220 

SGU 

T 206 

T 205 

T 2 1 1 

H .  
domic . 

2 .27 

2 .25  

1 . 5 5  

1 . 3 2  

1 . 32  

VALDAR JAANUSSON 

Table II. 

L.  H .  
H-L Valv e Remarks valv e valv e 

3 · 99 2 .76 2 . 6 1  h-1 PI. XI I I ,  Figs . • -s ;  THoRsLUND 
1 940, PI. I ,  Fig. 5 ·  

3 ·93 2 .67 h-l 

2 . 8 1  1 . 9 1  1 .79 h-r PI. XIII ,  Figs . 6-9; THORSLUND 
1 940, PI. 1 ,  Fig. 3 ·  

2 .46 1 .69 1 .63 h-1 PI .  IV, Fig. 1 3 ;  THORSLUND 1 940 

PI. I ,  Fig. 4· 

2 . 34  1 .65 1 . 54 h-r Figured on PI. IV, Figs . 9- 1 2 .  

3 ·72 2 .45 2 .77 t-1 , PI .  XIII ,  Figs . 1 0-1 3 .  

3 · 3 9  2 .20 2 .25  t-r Holotype. THORSLUND 1 940, 

PI.  2 , Figs . 3-6. 

3 .26 2 . 1 7  2 . 39  t-1 

3 ·04 2 .03 t-r 

2 . 87 I . 88 2 .06 t-r 

2 .79  I .78 t-1 

2.76 1 . 80 2 .0 1  t-r Figured on PI. IV, Fig. 1 6 .  

2 .73  1 . 8 1  t-1 

2 .65  1 .73 2 .05 t-1 

2 .63  1 .73 1 . 9 1  t-1 

2 . 5 8  I .68 t-r 

2 . 54  1 .64 1 . 89 t-1 

2 . 3 8  I .  56  1 .74 t-l 

2 . 3 6  1 . 59  t-r Figured on PI. IV, Fig. 1 7 .  

2 . 28 L 57  1 .70 t-1 

2 .26 1 .44 1 .69 t-1 

2 .25  1 . 5 2  1 . 8 1  t-1 

2 .25  1 .47 1 .72 t-1 

2 .24 1 . 39  1 . 6 1  t-r 

2 .22  1 .44 L 57  t-1 

2.03 1 . 28 1 . 50  t-r 

2 .00 1 . 3 1  1 . 5 5  t-r 

1 .97 1 . 30  1 . 57  t-l 

1 . 96 1 . 34 1 .48 t-1 THORSLUND 1 940, PI. 2, Fig. 7 ·  

1 . 93 1 . 25 1 .48 t-1 

1 . 9 1  1 . 23 t-r Figured on PI. IV, Figs . 1 8- 1 9 .  

1 .76 1 . 2 1  1 . 30  t-1 

1 . 37  o .84 1 .09 t-1 Figured on PI. IV, Figs . 1 4- 1 5 .  

1 . 3 5  0 .88 1 .06 t-1 

1 .06 0.70 0 .93 t-r 

DISCUSSION.-HENNINGSMOEN ( 1 953 a, p. 228) suggested that the velate and 
non-velate species of Oepikella described by THORSLUND ( 1 940) as O. asklundi 
and O. tvaerensis, respectively, belong to one dimorphic species. This was later 
confirmed by his discovery of similar dimorphism also in other Oepikellinae 
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( 1 954 b ,  p .  93) .  At present there remains no doubt regarding the correctness 
of HENNINGSMOEN's suggestion. 

Oepikella tvaerensis differs distinctly from O. bonnemai ÖPIK ( cf. Pl. IV, 
Figs. 7-8) ,  particularly by its ornamentation. Of the latter species the hetero
morph is unknown so far. 

OccuRRENCE.-Boulders of the lowermost Ludibundus limestone. Tvären 
area, Södermanland. In these boulders Oepikella tvaerensis is one of the com
monest species. In one of these boulders also a fragmentary tecnomorph (UM 
no. T 2 1 9) has been found showing an ornamentation identical with that of 
O. bonnemai ÖPIK and evidently belonging to this species. 

Fam. PIRETELLI DAE ÖPIK, 1 93 7 

DIAGNOSis.-Velar structure developed as a solid extension of the shell , 
always present in heteromorphs, present or absent in tecnomorphs. Distinct 
velar dimorphism in all genera. The contact area between the dolon and the 
domicilium runs higher laterally than that between the corresponding part of 
the velar structure and the domicilium in the tecnomorphs. The members of 
this family are non- to unisulcate, possessing in some genera an ornamentation 
of crests suggesting a trilobation. 

SUBFAMILIES.-Piretellinae ÖPIK, 1 937 
Tvaerenellinae nov. 
Euprimitiinae HESSLAND , 1 949 . 

DISCUSSION.-The family Piretellidae as defined in the present paper in
cludes genera with a solid velar structure and an anteroventral dolon of a well
defined and advanced type in the heteromorphs. At present only non-sulcate 
and unisulcate genera possessing the piretellid type of the dolon and velar 
structure are known. 

The probable velar dimorphism of certain quadrijugatorines, as e.g. Rigidella 
or Tallinnellina, resembles that of piretellids. In these early quadrijugatorines, 
however, the probable dolon is of a simple type, showing only a rather slight 
change in width and convexity in comparison with the corresponding parts of 
the velar structure in the tecnomorphs. The contact area between the velar 
structure and the domicilium has in these genera evidently an identical course 
in both dimorphs, and, moreover, the ends of the dolon are usually rather 
poorly defined, merging gradually into the velar structure of tecnomorphic 
type. In piretellids the ends of the dolon are as a rule well defined by a rather 
abrupt change in width and convexity of the velar structure, and the ribbon- . 
like contact area between the do lon and the domicilium is placed more laterally 
than that between the corresponding part of the velar structure and the domi
cilium in tecnomorphs. The piretellid type of the dolon is certainly the more 
advanced one, and has obviously developed from a type similar to that of the 
early quadrijugatorines by a gradual increase of the height (tr.) of the sub-
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dolonal field. In the present material Piretellidae and Quadrijugatorinae 
(Bassleratiidae) differ distinctly also by the general character of lobation. The 
latter are quadrilobate, or with a clearly traceable secondarily reduced quadri
lobation, whereas the piretellids are non- to unisulcate, and do not show any 
clear evidence of having originated from quadrilobate ancestors by reduction 
of some lobes. 

Eurychilinidae often display a rather conspicuous externa! similarity to 
certain piretellids [ compare e.g. Laccochilina (Laccochilina) with Uhakiella 
kohtlensis ÖPIK] , hut the differences in the construction of the velar structure 
are so distinct that a boundary between these groups is easily drawn among 
the present material. The dolon of eurychilinids usually has the same charac
teristics as that in piretellids, and both groups are certainly closely related. 
Once the structure of the eurychilinid frill has been studied on better preserved 
material, and its characters are known in more detail the degree of relationship 
between these families will be better understood. 

The genera which according to the investigations of the present writer 
possess the piretellid type of the dimorphic velar structure were distributed 
by HENNINGSMOEN ( 1 954 c, p. 52) amongst the subfamilies Primitiinae ( Uha
kiella, Bromidella), Piretellinae (Piretella), Euprimitiinae (Euprimitia, Eupri
mites) , Ctenonotellinae (Rakverella, Dicranella), Bassleratiinae (Hesperidella) ,  
and Sigmoopsinae (Bo/bina). The dimorphism of Hesperidella was previously 
unknown, and the characters of Bolbina were not correctly understood by 
HENNINGSMOEN ( 1 953 a) .  

Among the Baltoscandian material of the family two groups of genera can 
be distinguished which differ from each other mainly by the shape of the dolon. 
In one of them the dolon is strongly convex, pouch-like, the distal edges of 
the dolon evidently meeting each other in closed carapaces. In the other group 
the dolon has the shape of a broad, slightly to moderately convex flange. These 
groups are certainly closely related, hut as no transitional types in the shape 
of the dolon are known at present they are treated as separate subfamilies , 
narned Piretellinae and Tvaerenellinae n. subfam. ,  respectively. In both sub
families there exists a tendency towards the development of a presulcal knob 
and of ridges or crests around the sulcus. The crests are often arranged so as 
to give the valve a trilobate appearance (Piretella, Rakverella). As far as known 
t hese crests are, however, pure! y ornamental structures , and thus cannot be 
campared directly with lobes. The crest which is situated ventrally of the 
sulcus in some piretellid genera, as in Piretella and Rakverella, and which often 
connects the ventral ends of other crests lies in the piretellids always consider
ably more dorsally than the connecting lobe in quadrijugatorines. The pre
sulcal knob, however, seems, in several cases at !east, to earrespond roughly to 
Lz in quadrijugatorines. 

The subfamily Euprimitiinae is restricted in the present paper to the type 
genus and closely allied forms. The dimorphism in Euprimitia has been de-
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scribed by KAY ( I 94o), and the present writer has had the opportunity of 
studying it in "Euprimitia" labiosa (ULRICH) .  In this species the velar structure 
is developed as a ridge in tecnomorphs as well as in heteromorphs. In both 
types of valves the velar ridge is anteroventrally arehed in lateral direction, the 
subvelar field being highest (tr. ) anteroventrally. In tecnomorphs the velar 
ridge is placed anteroventrally rather far up the side of the domicilium, lying 
at about the same level as the general lateral surface of the domicilium, and 
the ridge is directed ventrolaterally. In heteromorphs the ridge is pushed 
considerably higher up the side on the anterolateral part of the valve, cutting 
off the anteroventral corner of the lateral surface, and almost exactly laterally 
directed. The part of the ridge which appears arehed in lateral direction does , 
however, not show any conspicuous increase in width compared with the 
corresponding part of the tecnomorphic velar ridge. Thus in "E. " labiosa the 
dimorphic change of the velar structure consists mainly of differences in the 
anterolateral displacement of the velar structure, whereas an increase in the 
width of the dolonal part of the velar structure is either inconsiderable or 
absent. 

Euprimitia sanctipauli (ULRICH), the type species of Euprimitia, possesses 
the same type of ridge-like dolon as the species described above (cf. KAY I940, 
PI. 3 1 ,  Figs. I I ,  I 2 ,  r s ) ,  hut the tecnomorphs have obviously no velar structure 
at all. "E. " labiosa, which has a distinct velar ridge also in the tecnomorphic 
valves ought probably to be excluded from Euprimitia, and placed in a new 
genus which may be related to Rallatia. It does not appear excluded that 
Rallatia possesses a velar dimorphism. The species Rallatia convexa KAY and 
Rallatia particylindrica KAY (cf. KAY 1940) are very similar to each other, 
except for the presence in the latter species of a laterally directed anteroventral 
velar ridge which is apparently completely missing in the former species. These 
differences may be due to a velar dimorphism of the same type as in Euprimitia. 
Otherwise both species are hardly even congeneric. 

The type of the velar dimorphism with a ridge-like dolon as developed in 
Euprimitia and in the above-mentioned related forms differs from that of other 
piretellids by not having any conspicuous broadening of the dolonal part of 
the velar structure. It might perhaps be characterized as a tvaerenelline type 
of dolon in which the dolonal flange has been reduced to a ridge. The con
spicuous difference in the position of the contact area between the velar 
structure and the domicilium between tecnomorphs and heteromorphs is, 
however, common to both Euprimitiinae and other piretellids. On this account 
the subfamily Euprimitiinae has been placed by the present writer in the 
family Piretellidae. The possibility that further studies may reveal a more 
independent position of Euprimitiinae is, however, not excluded. 

The other genera included tentatively by HENNINGSMOEN ( 1953  a) in Eupri

mitiinae do not seem to belong there. Euprimites (and probably also Ecto
primitia, cf. p .  295) has the same general type of the dolon as Tvaerenella, 
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Hesperidella, and related genera, and differs from Euprimitia also in some other 
respects . Primiiiella is a non-velate genus, and is included here in Leperditellacea. 
The type species of Haploprimitia and Laccoprimitia are too poorly known at 
present to permit any doser discussion of their taxonornie position, hut in all 
prohability neither of them belongs to Euprimitiinae. 

The genus Bolbina exhibits several characters which distinguish it from 
other piretellids , e .g .  the Iong dolon, usually broadest posteraventrally or even 
bilabed (cf. PI. V, Fig. 20) , and the presence of a distinct posteroventral lobe. 
Also the convexity of the dolon is apparently samewhat variable in this genus. 
It is moderately convex and Hesperidelia-like in some species (e.g. in Bolbina 
latimarginata), or rather strongly convex and Firetella-like as in the specimen 
described in the present paper (cf. PI. V, Figs. 1 8- 19) .  The taxonornie position 
of this genus within the Piretellidae is still open to discussion, and Bolbina is, 
therefore, in the present paper dealt with provisionally under Piretellidae 
incertae subfamiliae. 

OccuRRENCE.-The earliest species referable to Piretellidae known so far 
occur in the "Raniceps" limestone (uppermost Arenig or lowermost Llanvirn) 
of Baltoscandia ( Tvaerenella, Euprimites) . From Post-Ordovician rocks no 
species belonging with certainty to the family seems to be known; all references 
to the genera included here in Piretellidae from the Silurian or Devonian 
require further confirmation. 

Subfam . P IRETELLINAE ÖPIK, 1 93 7 

DIAGN.OSIS.-Dolon broad, strongly convex. In closed carapaces the distal 
edges of the dolon of both valves come into contact with each other, or per
haps in some cases almost into contact, being only separated by a narrow space. 

GENERA.-Bromidella HARRIS, 1 93 1  
Piretella ÖPIK, 1 937 
Uhakiella ÖPIK, 1 937 
Rakverella ÖPIK, 1 937 
Piretia n. gen. 

DrscussiON.-The genera referred here to Piretellinae passess on the whole 
a uniform development of the dolon which is strongly convex. The distal ends 
of the dolon meet each other, at least in most cases, in closed carapaces as in 
Piretella acmaea, illustrated by ÖPIK ( 1 937,  PI. VII ,  Figs. 8,  9; cf. also KESLING 
195 1 C, PI. VIII ,  Figs . s e, s d) .  This species and Rakverella bonnemai (cf. 
KESLING 1 95 5  a) are at present the only ones in which a closed heteromorphic 
carapace is known, hut the height (tr . )  and the strong convexity of the dolon 
in separate valves of the other piretelline genera suggest that they may be 
similar in this respect. 
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ÖPIK ( 1 937) has made Piretella the type genus for the family Piretellidae. 

This taxon has also been distinguished by HENNINGSMOEN in I9S3  (a) as a 
subfamily of Tetradellidae, and in 1 9S4 (c) as a monogeneric subfamily of 
Primitiidae.  The intemal mould of Piretella ( cf. e .  g. Pl. V, Fig. s) is, however, 
almost identical with that of Uhakiella ( cf. Text-fig. 23 B), and the differences 
lie almost exclusively in the ornamentation. As the shape of the dolon and the 
general similarity of the valves are certainly of greater taxonomical value than 
the surface ornamentation, the present writer believes that the relationship 
between Uhakiella and Piretella is close enough to warrant their inclusion into 
the same subfamily. 

The main difference between Piretellinae and Tvaerenellinae lies in the 
degree of convexity of the dolon, and these groups certainly are closely related. 
Further studies may prove it desirable to consicler them as belonging to one 
subfamily or, if it should be shown that the "pouch-like" velar dolon has 
developed in several independent lines from tvaerenelline-like ancestors , to 
use other characters for the subdivision of the family. At present it seems 
advisable to regard them as separate subfamilies, mainly on account of the fact 
that strictly intermediate types are not known. 

OccuRRENCE.-The earliest members of Piretellinae occur in the Platyurus 
limestone (Upper Llanvirnian) of Sweden. 

Gen. Piretella ÖPIK, 1 937 

TYPE SPECIEs.-Piretella acmaea ÖPIK, 1 937 .  
DIAGNOSIS.-Unisulcate, with a !arge, röunded preadductorial knob. Sulcus 

and knob surrounded by a crest and the dorsal pli ca. Velar structure moderate! y 
wide, anteriorly and anteroventrally developed as a frill, and in most species 
as a row of stout spines posteroventrally. In one species the frill seems to 
extend from one cardinal corner to the other. Heteromorphs with a strongly 
convex dolon. 

SPECIES.-Piretella acmaea ÖPIK, 1 937 
Strepula reticulata KRAUSE, I 89 r 
Piretella margaritata ÖPIK, 1 937 
Piretella öpiki THORSLUND , 1 940 
Piretella tridactyla n. s p.  

DrscvssiON.-Piretella was considered by ÖPIK ( r 937, p.  47) to be trilobate 
and bisulcate. On interna! moulds, however, the crests arround S r  and the 
preadductorial knob can as a rule not be traced and they are, therefore, evident! y 
of an ornamental character. The interna! moulds of this genus (Pl. V, Fig. s ;  
TRIEBEL 1 943 , p .  20 1 ,  Figs. r b and 2 b )  may b e  best characterized as unisulcate . 
Although the area between the preadductorial knob and the posterior branch 
of the crest is usually somewhat c'epressed on the interna! mould, this depression 
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can more properly be characterized as a semisulcus in the sense of HENNINGS
MOEN ( r 953 a, p. r 88,  Fig. r )  than as a real sulcus. 

All species of Piretella hitherto described have a velar frill only along the 
anterior and anteroventral margin of the valve. Posteraventrally the velar 
structure continues as a row of stout spines. The structure of the frill appears 
to be identical with that of Rakverella ( cf. KESLING 1955  a), consisting of 
closely set, stout spines fused along their lines of juncture. The fused spines 
of the frill are of the same type as the free spines behind the frill. The develop
ment of the crests , the sulcus, and of the preadductorial knob in the species 
described in the present paper agrees closely with that of the other species of 
Piretella. The velar structure, however, seems to be more or less entire , ex
tending almost from the posterior to the anterior cardinal corner. I t is apparently 
solid, without radial grooves and without any trace of fused spine-like struc
tures. In all specimens of P. fridactyla studied the frill is, however, strongly 
corroded, and the details of its structure are, therefore, not quite clear. At the 
present state of our knowledge the differences between P. fridactyla and other 
species of Piretella seem to be of the magnitude comparable to thme between 
Laccochilina (Prochilina) and Laccochilina (Laccochilina). It is possible that 
this species, once it is better known, should be removed into a separate sub
genus of Piretella. 

The material from the Schroeteri limestone contains also another species of 
Piretella. This is probably Piretella reticulata (KRAUSE) , but the state of pres
ervation does not allow a description or a safe specific reference. 

Piretella is probably rather closely related to Rakverella. In the latter 
genus the preadductorial structure is developed as a crest, and the lateral 
surface of the velar frill (incl. dolon) is not so sharply delimited from the 
domicilium as in Piretella. The development of the dolon is otherwise almost 
identical in both genera. 

OccuRRENCE.-Occurring in the Platyurus limestone (Upper Llanvirn) 
Piretella fridactyla n. sp. is the earliest species of Piretella known so far. The 
latest representatives of the genus reach up to the Ordovician-Silurian boundary 
(Porkuni Stage, F 2, of Estonia, cf. SARV 1955 ) .  

Piretel/a fridactyla n .  sp. 

PI. V, Figs . 1-5 . 

HoLOTYPE.-Left tecnomorphic valve (SGU), figured on Pl. V, Figs. 2-4. 
TYPE LOCALITY.-Östergötland, Motala bore .  
TYPE STRATVM.-Platyurus limestone, at  the leve l of r r 6 .28 m of the bo re . 
DERIVATION OF THE NAME.-With three fingers, referring to the arrangement 

of the crests . 
DIAGNOSIS.-V el ar structure apparently non-undulate, extending posteriorly 
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almost up to the posterior cardinal corner. Ornamentation consisting of a fine 
reticulation. 

DESCRIPTION.-Domicilial outline slightly postplete to almost amplete. In 
ventral view the summit of the valve lies slightly behind the sulcus, at the 
middle of the posterior branch of the crest (PI. V, Fig. 4). Preadductorial knob 
large, pear-shaped, ventral part constricted, confluent with the crest surround
ing the ventral end of the sulcus. Anterior branch of the crest evenly curved, 
continuous dorsally with the dorsal plica; ventrally it becomes almost entirely 
obsolete before reaching the ventral end of the preadductorial knob. Posterior 
branch of the crest more or less straight, continuous dorsally with the posterior 
portion of the dorsal plica , ventralmost part almost longitudinally directed .  
Dorsal plica about as strong as the crests , the hindmost part rather Iong and 
posteraventrally curved. Dorsum rather high, slightly epicline, the dorsal plica 
protruding slightly beyond the hinge-line in strictly lateral view. 

Piretella tridactyla is rather common at some levels of the Motala bore. 
Most specimens occur, however, in a reddish brown finely nodular limestone 
or marl, and are as a rule badly preserved. Several specimens of heteromorphs 
were found, hut all of them were either poorly preserved, or damaged at 
preparation. 

V el ar structure developed as a moderate! y broad frill, con ca ve in tecno
morphs, broadest anteroventrally and decreasing in width posteriorly (in the 
specimens figured the outer margin of the frill is fragmentary, except of the 
anterior and anteroventral part of the fri U on the specimen on PI. V, Fig. I ) . 
Anteriorly the flange extends up to the anterior cardinal corner, posteriorly 
apparently almost up to the posterior cardinal corner (the posteradorsal portion 
of the frill is fragmentary in all specimens studied) . The extension of the dolon 
in the heteromorphs can be seen on PI. V, Fig. 5 ·  In all specimens studied the 
lateral surface of the velar frill is mo re or less corroded, hut seems to be smooth, 
without radial grooves. Also in specimens immersed into alcohol or oil no trace 
of fused spines could be observed. 

The ornamentation consists of a fine reticulation, weil observable on the 
holotype, hut not clearly seen on the photographs. The reticulation is much 
finer than that of Piretella reticulata as figured by TRIEBEL ( 1 943 , Figs. I a ,  
z a , 3 ) .  

DIMENSIONS.-The holotype has the following dimensions: length of the 
lateral surface of the domicilium ca. r .40 mm; height of the lateral surface of the 
domicilium 1 . 3 2  mm. The heteromorphs found are of about the same size as 
the holotype.  

DrscussiON.-Piretella tridactyla n. s p .  differs clearly from all  other species 
of Piretella by the much greater posterior extension of the apparently non
undulate velar frill, relatively more prominent crests, pear-shaped preadduc
torial knob, the ventral obsolescence of the anterior branch of the crest antero
dorsally of the preadductorial knob , and by other characters. 
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OccuRRENCE.-The species described has been found only in the Platyurus 

limestone . 
Ostergötland.-Motala bore (3 heterom. ,  1 0  tecnom.) .  Oland.-Böda Hamn 

bo re ( I tecnom. ); Skärlöv bo re ( I heterom. ) .  

Gen. Piretia n.  gen . 

TYPE SPECIES.-Piretia geniculata n. s p .  
DIAGNOSIS.-Unisulcate. Sulcus rather Iong, deep, its ventral end curved 

anteroventrally. No dorsal plica or crests . Tecnomorphs with a moderately 
broad, slightly concave velar flange, or with a velar ridge. The velar flange is 
broadest anteroventrally and does not reach the posterior cardinat corner.  
Heteromorphs with a 1  strongly convex dolon ventrally and anteroventrally. 

DERIVATION OF THE NAME.-From Piret, a woman's name in Estonian 
mythology. 

SPECIEs .-In addition to Piretia geniculata n. s p. also Piretia clypeolaria n. sp. 
is provisionally referred to this genus. 

DISCUSSION.-As only two species of this genus are known so far no special 
account of the generic characters is given. Piretia differs from the other genera 
of Piretellinae by its rather Iong and curved sulcus and by the absence of 
ornamental ridges. Also the extension of the tecnomorphic velar structure may 
be of generic importance, hut the degree of variation of this character is still 
incompletely known in Piretia. On the whole the latter genus may be charac
terized as a Piretella without the ornamental crests and with poorly developed 
preadductorial knob, or also as a Uhakiella with a well-developed sulcus. 

OccuRRENCE.-The genus is known so far only from the Lower Ordovician 
Platyurus limestone (Upper Llanvirn) of Sweden. 

Firetia geniculata n. sp.  

PI. IV,  Figs . 2 1-22 ; Text-fig. 21  B .  

HOLOTYPE.-Left heteromorphic valve, figured on PI. IV, Fig. 22 (SGU). 
TYPE LocALITY.-Östergötland, Motala bore. 
TYPE STRATVM.-Platyurus limestone, at the level of I 1 3 .96 m of the core. 
DERIVATION OF THE NAME.-geniculata = provided with a geniculum, refer-

ring to the rather distinct geniculum of the sulcus. 
DIAGNOSIS.-Length of the heteromorphs about I . I - I . 2  mm. Length of the 

sulcus in heteromorphs about equal to the transversal distance between the 
ventral end of the sulcus and the ventral margin of the dolon. Lateral surface 
of the domicilium ornamented with a fine, distinct reticulation and a few, 
rather small , scattered tubercles. 

DESCRIPTION.-Although this species is not rare in the Platyurus limestone 
of some districts , most specimens found are either badly preserved or occur 
in a very hard and brittle limestone which makes the preparation of these 
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A B 

Fig. 2 r .  Reconstruction of the heteromorphs of the species of Piretia described in the present 
p a per. A, Piretia clypeolaria n. s p . ;  B ,  P. geniculata n. s p. After the holotypes, x 3 5 ·  

small valves very difficult. The surface of  the holotype i s  very weil preserved, 
hut the specimen was slightly damaged during the final preparation for photo
graphing. 

Outline strongly preplete, domicilium rather uniformly convex, highest con
vexity slightly behind the sulcus. Dorsum rather low, almost orthocline. Sulcus 
moderately Iong, ventraJ part curved anteroventrally, ventraJ end rounded. 
A low indistinct ridge-like elevation usually surrounds the ventraJ part of the 
sulcus, the anterodorsal end of the elevation culminating in a low, indistinct, 
sometimes scarcely discernible preadductorial node. 

Tecnomorphs with a moderately broad, slightly concave velar flange which 
is broadest anteroventrally. The flange decreases gradually in width in antero
dorsal direction, and reaches the anterior cardinal corner as a low rid ge. Posteri
or! y the flange becomes obsolete at about the transversal Iine through the posterior 
cardinal corner, or slightly behind it. Farther in posteradorsal direction the 
velar structure can be traced as a weak ridge which seems to become obsolete 
before reaching the posterior cardinal corner. Subvelar field not accessible to 
observation. 

In heteromorphs practically the entire velar structure, which in tecnomorphs 
is developed as a flange, forms a strongly convex dolon, the peripheral part of 
which slopes almost vertically. The extension of the dolon is illustrated in 
Fig. 2I B. 

The whole lateral surface of the valve, apart from the sulcus and its imme
diate surroundings , is beautifully ornamented with a fine, distinct reticulation. 
In addition rather small tuberdes are scattered here and there. The velar 
flange and the dolon are ornamented by a fine concentrical striation. 

DIMENSIONS.-See Table r z .  
OccVRRENCE.-Piretia geniculata n .  s p .  has been found s o  far only m the 

Platyurus limestone. 
Ostergötland.-Mota!a bore (4 heterom. , 3 tecnom. ) .  Oland.-Böda Hamn 

bore (3 tecnom.) ;  Skärlöv bore (2 tecnom.) ;  Gammalsby bore (3 heterom. ,  
5 tecn om.) .  
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Table I2.  

No. 
Mus. L. H.  L. H.  

H - L  Val ve Locality Remarks 
cat. no . va lve valve domic. domic. 

SGU I .  I 2 0-73 1 .05 o.83 h-1 Motala I I 3 .96 m Holotype. PI. 
IV, Fig. 22. 

2 UM Öl .  I 27 o.62 0.90 0.54 0.73 t-r Böda Hamn 20.73 m Figured on PI.  
IV, Fig . 2 1 .  

3 U M  Öl .  r 26 0.84 o .5 I t-1 Böda Hamn 2 1 .20 m 

Piretia clypeolaria n. sp. 

PI. IV, Fig. 20; Text-figs. 2 I A, 22 . 

? I 89 r  Primitia aff. Jonesii KRAUSE-KRAUSE, pp.  493-4 94, PI. XXXI,  Figs . 6, 7 ·  

HOLOTYPE.-Right heteromorphic valve, figured on PI .  IV ,  Fig. 20  (SGU). 

TYPE LOCALITY.-Skärlöv bore; Öland. 
TYPE STRATUM.-Platyurus limestone, at the level of 5 · 3 5  m of the bore. 
DERIVATION OF THE NAME.-clypeo[aris, resembling a small shield. 
DIAGNOSIS.-Length of the heteromorphs about 1 . 3-1 .4 mm. Sulcus almost 

straight, in heteromorphs slightly shorter than the transversal distance between 
the ventral end of the sulcus and the ventral margin of the dolon. The orna
mentation consists of minute, closely spaced granules and rather coarse tuber
des of a somewhat varying size. 

DESCRIPTION.-Domicilial outline distinctly preplete. Preadductorial area 
less convex than the postadductorial area, highest convexity slightly behind the 
sulcus (Fig. 22) . Sulcus moderately long, almost straight, ventral end rounded. 

Fig. 22.  Diagramrnatic ventraJ view of the holotype of Piretia clypeolaria n. s p .  x 30.  

The surface of the valve surrounding the sulcus anteroventrally is slightly 
elevated, the anterodorsal end of the elevation is somewhat expanded forming 
a low, indistinct preadductorial node. Dorsum low, almost plane, epicline. 

The tecnomorphic valves found occur in a hard and splintery limestone, 
and the attempts to develop the velar structure and the subvelar field proved 
unsuccessful. It could not even be ascertained whether they have any velar 
structure or not. In heteromorphs the dolon is strongly convex, its inner part 
rather plane, its peripheral part steeply sloping. The boundary between these 
parts of the dolon is marked by a distinct edge. The boundary between the 
dolon and the lateral surface of the domicilium is distinct ventrally, hut rather 
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poorly defined anteriorly, where it is marked only by a faint change in con
vexity. Posteriorly the dolon reaches to about the mid-length of the post
adductorial area. Farther in posteradorsal direction the velar structure is devel
oped as a rounded ridge, and higher dorsally, close to the cardinal corner, as 
an indistinct bend. The anterodorsal end of the dolon reaches almost up to the 
anterior cardinal corner. The inner, plane part of the dolon shows a faint 
undulation. 

The lateral surface of the domicilium is covered by minute dosely spaced 
granules (too minute to be visible in the photographs at the magnification of 

x 25 ) and relatively !arge tuberdes of somewhat varying size. The proximal, 
plane part of the dolon has the same ornamentation, except that the tuberdes 
are only few in number. The minute granules are for the most part arranged 
in rows so as to give the ornamentation sometimes a very finely reticulate 
appearance. 

DIMENSIONS of the holotype.-Length of the valve 1 . 34 mm; height of the 
valve 0.95 mm; length of the lateral surface of the domicilium r . 2o mm ; height 
of the lateral surface of the domicilium 0.73 mm. 

DISCUSSION.-As long as the development of the tecnomorphic velar structure 
is unknown the generic reference of this species is somewhat uncertain. As, 
however, the heteromorphs exhibit a dose similarity to those of P. geniculata 
the species described belongs in all prohability to Piretia. 

The specimens figured by KRAUSE ( 1 89 1 ,  PI. XXXI,  Figs . 6 ,  7) as Primitia 
aff. Jonesii KRAUSE resemble the species described. The heteromorphic valve 
figured by him has also approximatively the s�me size (length 1 .43 mm accord
ing to KRAUSE r 89 r ,  p. 494) as that of P. clypeolaria. The sulcus is, however, 
slightly shorter in KRAUSE's figures, and the details of the ornamentation 
cannot be compared, the figures of KRAUSE being too schematical in this 
respect. The general appearance of the ornamentation is, however, dosely 
similar. According to KRAUSE the specimens figured by him were found in a 
grey "Beyrichia" limestone, and thus probably come from a higher strati
graphic horizon (Schroeteri limestone ?) than P. clypeolaria. They may be con
specific with the latter species, hut this cannot be proved at present. 

OccuRRENCE.-Piretia clypeolaria has been found so far only in the Platyurus 
limestone. 

Öland.-Skärlöv bo re ( I heterom. ) .  Östergötland.-Mota!a bo re ( 2 tecnom. ) .  

Gen. Uhakiella ÖPIK, 1 937  

TYPE SPECIES .- Uhakiella coelodesma ÖPIK, 1 937 .  
DIAGNOSIS.-Unisulcate, with a distinct adductorial pit. Some species with 

a flattened, indistinct ventral lobe, a ridge around the ventral part of the 
sulcus, and dose to each cardinal corner with a low, rounded dorsal plica; 
other species without any conspicuous elevations on the lateral surface of the 

2 0 - 563272  Bull. of Geol . Vol. XXXVII 
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domicilium. Tecnomorphs with a frill-like velar flange, velar ridge, or without 
a velar structure. Heteromorphs with a strongly convex velar dolon; the inner 
part of the lateral surface of the dolon lies almost at the same leve! as the 
general lateral surface of the domicilium, and has usually also the same type 
of ornamentation . 

SPECIES.-Beyrichia strangulata SALTER, 1 85 1 . 1 
Beyrichia granuli/era ULRICH & BASSLER, 1 909 
Uhakiella coelodesma ÖPIK, 1 937 
Uhakiella kohtlensis ÖPIK, 1 937 
Uhakiella pumila ÖPIK, 1 937 
Bromidella linnarssoni HENNINGSMOEN, 1 948 
Primitia osloensis HENNINGSMOEN, 1 954 
Uhakiella aequigranosa n. s p .  
Uhakiella periacantha n. s p .  

HENNINGSMOEN ( 1953  b) included also Eurychilina [ = Actinochilina] suecica 
THORSLUND, 1 948, in Primitia ( = Uhakiella) hut this species is certainly an 
eurychilinid (cf. p .  zs8) .  

GENERIC CHARACTERS.-The outline of the species of Uhakiella varies from 
nearly amplete to rather strongly postplete . The adductorial pit is as a rule 
rather deep in its deepest part, its outline varies from rounded to oblong or 
quadrangular. The dorsum is low to moderately high, usually slightly epicline. 

In several species the lateral surface of the domicilium shows a characteristic 
arrangement of lobes and ornamental ridges. Their general pattern has been 
represented diagrammatically by ÖPIK ( 1 937, p. 43 , Fig. s ) .  The ventraJ end 
of the adductorial pit is surrounded by a rounded horseshoe-shaped ridge, 
the anterodorsal end of which is expanded, and forms a more or less distinct 
preadductorial nod e ("node-like middle lo be" in ÖPIK lo c. cit. ) . Postero
dorsally the ridge merges into an indistinctly delimited, rather !arge elevation 
( = anterior lobe in ÖPIK, loc. cit. ) which is, however, scarcely visible in most 
species. The horseshoe-like swel ling is delimited ventrally by a faint depression, 
and ventrally of i t the surface of the valve is inflated forming a flattened ventraJ 

1 It is difficult to ascertain the exact date of erection of this species. The species was de

scribed as "n. s p . "  by SALTER ( I 854,  p. I I ,  PI. I E, Figs . I ,  I a, I b) in the Appendix A to "A 

Synopsis of the Classification of the British Palaeozoic Rocks" by SEDGWICK. The introduction 

of the Appendix is dated by SALTER Febr. I 85 2  indicating possibly the date when his manu

script was finished. On p. I 3 6  of the " Synopsis " the species was redescribed by McCoY who 

referred for the illustration to the plate in SALTER's Appendix. According to HILL ( I 938 ,  p. 45) 

the page I 36  of the " Synopsis" was published in I 85 I .  If  her dating is correct the redescription 

of the species by McCoY appeared before the terroination of SALTER's manuscript. McCoY, 
however, clearly states that SALTER is the author of the species, and he also undoubtedly had 

access to SALTER's manuscript .  Therefore, SALTER must be regarded as the author of the 

species, and if  the description by McCoY appeared in I 85 I ,  this date should be taken as the 

date of this species. The present writer is indebted to Dr. O.  M. B.  BuLMAN for the informa

tion concerning the dating of different parts of the " Synopsis" .  
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A B 

Fig. 2 3 .  A, interna! view of a right heteromorphic valve of Uhakiella cf. coelodesma ÖPIK. UM 
no. Vg. 88 .  Västergötland, Kinnekulle, Kullatorp core, 86 .47 m. x I S .  B,  interna! mould of a 
left heteromorphic val ve of Uhakiella strangulata (SALTER, I 8 S  I ) .  SMC no. 29986. Coniston, 
Lancashire , probably Coniston limestone. Presurnably one of the specimens figured by SALTER 

I 8 54, PI. I E as Beyrichia strangulata. x 20. 

lobe. Close to the anterior cardinal corner a more or less distinct ridge is 
developed ( = posterior lob e in Ö PIK lo c. cit . )  w hi ch evidently earresponds to 
the anterior part of the dorsal plica in  some other piretellids. N ear the posterior 
cardinal corner the posterior part of the dorsal plica is occasionally present. 
Both arehes of the dorsal plica are not connected in any species of Uhakiella 
hitherto described. The relief of the lateral surface of the domicilium of the 
type described above is most clearly expressed in Uhakiella coelodesma, U. gra
nulifera, and U. kohtlensis, and very feebly developed, but discernible in 
U. aequigranosa and U. periacantha. In the other species of Uhakiella only the 
preadductorial node seems to be present. 

Tecnomorphs of U. strangulata and U. coelodesma have a velar ridge, those 
of U. kohtlensis and U. linnarssoni a moderately wide velar flange which is 
frill-like in U. kohtlensis. Uhakiella periacantha does not seem to possess any 
tecnomorphic velar structure. In heteromorphs the dolon is always strongly 
convex, the contact area between the dolon and the domicilium placed high 
upon the side of the valve, lying anteroventrally at about the same general 
level as the lateral surface of the domicilium. The external boundary between 
the lateral surface of the dolon and that of the domicilium is as a rule fairly 
indistinct, in part owing to the usually identical ornamentation on both sur
faces. No closed heteromorphic carapaces of Uhakiella have been found so far, 
but as the peripheral surface of the dolon is broad (tr .) and almost vertically 
directed the free edges of the dolon were apparently in contact in closed 
carapaces. The subvelar field of both valves possesses a ridge , but the exact 
position of these ridges as well as the closure of the carapace along the free edge 
are still incompletely known. 

DISCUSSION.-Uhakiella was by E. A. ScHMIDT ( 1 94 1 ,  p. 33 )  regarded as a 
junior subjective synonym of Bromidella . HENNINGSMOEN ( 1 948) and THORs
LUND ( 1 948) joined this opinion. Later HENNINGSMOEN ( 1 953 a, p. 226) con
sidered "the strong dorsal ridge or rather swelling of Bromidella to be rather 
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unique" ,  and conducled that i t mig h t be better to retain Bromidella as a separate 
genus. An examination of several specimens of the type species of Bromidella 
by the present writer has shown this genus to differ distinctly from Uhakiella. 

In Bromidella reticulata HARRis ( cf. Pl. IV, Fig. 23)  the dorsum is fairly high 
(tr . )  and strongly epidine. The dorsal plica is prominent, continuous along the 
whole dorsal margin, and its posterior part is thickened into a ventrally in
distinctly delimited, mainly ornamental elevation. The preadductorial node is 
high and prominent. Also other species of Bromidella described by KAY (I 940) 
possess these characters. 

HENNINGSMOEN ( I 953 a,  b; I 954b) treated Uhakiella as very dose to, or 
possibly identical with, Primitia. His definition of the latter genus was based 
on a re-examination of the type material of Beyrichia strangulata which species 
was designated as the type species of Primitia by MILLER ( I 889; cf. WARTHIN 

I 948, p .  645 ) .  As , however, an application will be submitted to the International 
Commission on Zoological Nomendature for preserving the accustomed usage 
of the generic name Primitia ( cf. p. 2 I 7) with Primitia mundu/a as the type 
species, this generic name will be transferred to a group of species of Leper
ditellacea. The type material of Beyrichia strangulata has been re-examined also 
by the present writer, and according to his observations there remains scarcely 
any doubt of this species belonging to a group of Uhakiella characterized by 
a narrow tecnomorphic velar ridge and by the absence of ornamental ridges 
or conspicuous elevations on the lateral surface of the domicilium. The type 
material of U. strangulata consists of intemal moulds and externa! imprints , 
and the state of preservation is not especially favourable. Some of the specific 
characters are, therefore, incompletely known. The heteromorphs (Fig. 23 B;  
cf. also the diagramrnatic reconstruction by  HENNINGSMOEN I953 a, p .  225 , 
Fig. I I b) possess a strongly con v ex dolon. The ornamentation consists of fairly 
large scattered tuberdes. The length of the heteromorphic valves slightly ex
ceeds 2 mm. Without examination of a better preserved material of U. strangu
lata, it will, however, be difficult to distinguish this species from other species 
of the same group of Uhakiella with about the same type of ornamentation. 

OccuRRENCE.-The earliest species of Uhakiella known so far appears in the 
Lasnamäe Stage (Lower Llandeilo) of Estonia (cf. SARV I 95 6 a) .  No Silurian 
species referable to this genus are known. Hitherto the genus is unknown out
side Europe.  

Uhakiella cf. coelodesma ÖPIK, I 937 
PI. V, Figs . 6-9 ; Text-fig. 23 A. 

cf.  1 937  Uhakiella coelodesma n . sp .-ÖPIK , pp.  43-44, PI. I I I ,  Figs . 1 -3 .  
1 940 Uhakiella coelodesma ÖPIK-THORSLUND, p .  1 72. ,  PI. I ,  Figs . 6 ,  7 ·  
I 9 48 Bromidella coelodesma (ÖPIK)-THORSLUND, p p .  3 5 0 ,  3 5 9 ·  

DESCRIPTION.-The following description of  the tecnomorphs is based upon 
the specimens from the Tvären area, and that of the heteromorphs upon speci-
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mens from the Kullatorp core. In  the boulders of the Tvären area no hetero
morphs have been found so far, and in the bores of Västergötland all tecno
morphs are poorly preserved. 

Adductorial pit relatively large, samewhat quadrangular in outline, sur
rounded ventrally and anteriorly by a distinct rounded ridge, which culminates 
anterodorsally in a low node and posteriorly in a poorly defined inflation. 
Dorsally of the adductorial pit the surface of the valve is faintly depressed. 
A broad, shallow depression is developed ventrally of the horseshoe-shaped 
ridge. Ventrally from this depression the ventral part of the lateral surface of 
the domicilium is faintly inflated forming a flattened ventral lobe. A rather 
distinct anterior arch of the dorsal plica is situated close to the anterior cardinal 
corner, and on same specimens from the Tvären area a corresponding plica is 
developed also posteriorly. The posterior arch of the dorsal plica is always 
lower and less distinct than the anterior arch. The peripheral part of the lateral 
surface of the domicilium is usually rather distinctly flattened ventrally of the 
ventral lobe in tecnomorphs . 

Tecnomorphs with a narrow, rounded, bend-like velar ridge. Right valve 
with an admarginal ridge fairly close to the velar ridge, the left valve with a 
marginal ridge close to the free edge. The ridges on the subvelar field of both 
valves have a row of spines ( cf. THORBLUND 1 940, Pl. 1 ,  Figs. 6 ,  7) which, 
however, are often broken off. The ridges then appear to hear a row of tuberdes 
( cf. Pl. V, Fig. 8). The actual closure of the carapace was not observed, bu t 
evidently the left valve overlaps the right one along the free edge. 

Dolon strongly convex, rather broad, anterior end reaching up to about the 
longitudinal line through the middle of the adductorial pit, posterior end to 
about the anterior third of the postadductorial area. Externally there is no 
distinct boundary between the dolon and the lateral surface of the domicilium. 

The ornamentation consists of dosely spaced tubercles, relatively large on 
the inflations and small in the depressions. The tuberdes continue also upon the 
inner part of the lateral surface of the dolon. In all examined specimens from 
the Tvären area and from Östergötland the tuberdes are lower and more in
distinct than in those from Västergötland. 

DIMENSIONS.-See Table 1 3 .  
DISCUSSION.-The specimens described are very similar to Uhakiella coelo

desma ÖPIK, and no definite differences can be pointed out. There may, 
however, exist differences in the ornamentation as this cannot be observed 
clearly enough on ÖPIK's ( 1 937 ,  Pl. I I I ,  Figs . 1-3 )  figures, and since no 
Estonian material has been at the author's disposal for comparison, it is safer 
at the time being not to attempt a definite identification. The Swedish material 
also occurs in a slightly higher stratigraphical harizon than the Estonian. The 
differences, if present, are, however, probably of merely subspecific value. On 
the other hand, the possibility must be taken into account that the differences 
in ornamentation between the specimens from Västergötland and those from 
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Table IJ. 

No. 
Mus. L. H. L. 

H-L Va1ve Loca1ity Remarks cat. no . va1ve va1ve domic . 

UM Vg. 87 2 - 5 5  I .69 2 .40 h-1 Kullatorp 86.47 m Figured on PI. V, 

Fig.  6 .  

2 UM Vg. 88 2 .37 ! . 5 9  ! . 5 3  h-r 

3 UM T 5 I .78 I .  I I I .  J I t-r Tvären, Ringsö THORSLUND 1 940 , 

PI. r ,  Fig. 6 .  

4 UM T 6  I .76 I .  I I ! . 3 3  t-1 THORSLUND 1 940, 

PI. r ,  Fig. 7· 

s UM T 95 r .  s r 0 .95  I .  I J  t-r Figured on PI. V, 

Figs . 7-8 . 

6 SGU ! . 22 0.79 t-r Smedsby Gård Figured on PI. V, 

96 .37 m Fig. 9 ·  

the other districts might indicate the presence of two different species or sub
species also in Sweden. 

The specimen of Bollia granulosa KRAUSE figured by KRAUSE ( I 889) on PI. I I ,  
Fig. I was referred by  ÖPIK ( I 937,  p .  43) to  U.  coelodesma. The figure by 
KRAUSE shows, however, a rather different ornamentation, and the reference is, 
therefore, highly uncertain. Also Primitia aff. Jonesi KRAUSE, figured by KRAUSE 
I 89 I ,  PI. XXXI, Fig. 6 was referred by ÖPIK (loc. cit . )  to this species . But, as 
pointed out by THORSLUND ( I940, p. I 7Z) this is not a like! y assumption. In 
the present writer's opinion this specimen figured by KRAUSE probably belongs 
to Piretia (cf. p. 285) .  

OccuRRENCE.- Uhakiella cf. coelodesma has been found in Sweden only in 
the lower part of the Ludibundus beds. In Estonia U. coelodesma occurs accord
ing to SARV ( I 95 6 a , p. 5 3 )  in the Lasnamäe Stage (C1b) and in the lower part 
of the Uhaku Stage (C1 c) .  Its occurrence in C1b needs, however, further 
confirmation. 

Södermanland, Tvären area, erratic boulders (3 tecnom.) .  Oland.-Böda 
Hamn bore (2 tecnom.) .  Ostergötland.-Smedsby Gård bore (z heterom. , 2 
tecnom.) . Västergötland, Kinnekulle .-Kullatorp bore (z heterom. , I tecnom. ) ;  
Norra Skagen bore (2 heterom. , 1 tecnom.) .  

Uhakiella aequigranosa n .  sp. 

PI . V, Figs . r o- r  r .  

HoLOTYPE.-Left heteromorphic valve, U M  no. D 427 , figured on PI. V, 
Fig. r o .  

TYPE LocALITY.-Fjäcka, locality no .  4 (cf. JAANussoN 1 947, p .  44, Fig. 2) .  
TYPE STRATUM.-Uppermost Crassicauda limestone. 
DERIVATION OF THE NAME.-The name refers to the ornamentation which 

consists of tuberdes of about uniform size. 
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DIAGNOSIS.-Length of the heteromorphs about 2 , 1 mm. Ornamental ridges 
very faint, scarcely discernible . No distinct externa! boundary between dolon 
and domicilium. In posterior direction the dolon reaches to about the mid
length of the postadductorial area. Surface ornamented with relatively large, 
dosely spaced tuberdes of about uniform size all over the lateral surface of 
the domicilium and the inner part of the lateral surface of the dolon. 

DESCRIPTION.-Outline almost amplete to slightly preplete . Lateral surface 
of the domicilium rather faintly convex, highest convexity somewhat behind 
the adductorial pit. Adductorial pit oblong, of moderate size, surrounded, 
except dorsally, by a poorly defined, scarcely discernible, horseshoe-shaped 
ridge, the anterodorsal end of which terminates in an indistinct, flattened pre
adductorial node. A very indistinct and faint trace of a dorsal plica can be 
observed near the anterior cardinal corner. 

In tecnomorphs the details of the peripheral part of the valve have not been 
accessible to dear observation, it proving very difficult to dean the specimens 
from a hard matrix. No velar structure seems, however, to exist or perhaps 
only a very faint velar ridge. 

In the heteromorphs the dolon is anteroventrally strongly convex, pouch
like. The anterodorsal end of the dolon reaches to about the longitudinal line 
through the middle of the preadductorial pit or slightly farther in dorsal 
direction. The posterior end reaches to about the mid-length of the post
adductorial area. Externally no distinct boundary is present between the lateral 
surface of the domicilium and the inner part of the dolon. 

The ornamentation consists of relatively large, dosely spaced tuberdes of 
about uniform size all over the lateral surface of the valve and the inner part 
of the dolon. The diameter of the tuberdes much exceeds the distance between 
the tuberdes. 

DIMENSIONS. 

Length of the valve 

Height of the valve 

Left heteromorphic 
valve. Holotype 

Right tecnomorphic 
valve. Figured on 

PI.  v, Fig. I I 

I . 27 

o.Sz 

DISCUSSION.-By its ornamentation and the indistinct ornamental ridges 
U. aequigranosa differs dearly from other species of Uhakiella from Balto
scandia. The arrangement of the ridges is on the whole identical with that in 
U. coelodesma, but the ridges are very faint. The ornamentation of U. aequi
granosa resembles to a certain extent that of U. strangulata. In the latter species, 
however, the tuberdes are not so dosely spaced as in U. aequigranosa, the 
distance between the tuberdes being usually twice the diameter of tuberdes 
or greater. 
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OccVRRENCE.- Uhakiella aequigranosa n. sp. has only been found in the 
Crassicauda limestone of Sweden. 

Siljan district, Dalarna.-Fjäcka ( r  heterom. ,  1 tecnom.) .  Öland.-Gam
malsby bore ( r  heterom. , 3 tecnom.) .  Östergötland.-Motala bore (z tecnom. ) .  

Uhakiella periacantha n .  sp. 

PI. V, Figs . 1 2- 1 7 ;  Text-figs. 6 ,  24, 2 5 .  

HoLOTYPE.-Left heteromorphic valve, UM no.  B 2 1 1 ,  figured on PI .  V,  
Figs. 1 3-14 .  

TYPE REGION.-South Bothnian area. The holotype was found in the erratic 
boulder Bergsbrunna no. 1 .  

TYPE STRATUM.-Uppermost beds of the Crassicauda limestone. 
DERIVATION OF THE NAME.-The name refers to the marginal spines along 

the entire free margin. 
DIAGNOSIS.-Length of the heteromorphs (excluding the marginal spines) 

I . I 5-1 .30 mm. Nodes and ridges very faintly developed. Tecnomorphs with-

Fig. 24. Reconstruction of a heteromorphic 
val ve of Uhakiella periacantha n.  s p. Number 
and size of the marginal spines are approx-

imative. x 40. 

- Free edge 

Fig. 2 5 .  Uhakiella periacantha n. s p .  Diagram
matic drawing of a transversal seetian of a 
heteromorph. After a thin section, cf. PI. XIV, 

Fig. 2 .  x so. 

out velar structure . Boundary between lateral surface of the dolon and that 
of the domicilium marked by a shallow furrow. The posterior end of the dolon 
reaches to about the mid-length of the postadductorial area. Marginal spines 
along whole length of the free edge. The ornamentation consists of minute, 
closely spaced tubercles. Their diameter is usually about equal to the distance 
between the tubercles. Dolon with faint radial striation. 

MATERIAL-r r heteromorphic, 20 tecnomorphic valves. 
DESCRIPTION.-Domicilial outline slightly postplete or nearly amplete ; 

highest convexity samewhat behind the adductorial pit. Dorsum low, slightly 
epicline. Adductorial pit of varying size, sometimes rather small (PI . V, Fig. 
1 3 ) ,  occasionally also moderately large (PI. V, Fig. 1 5 ) ,  oblong. The pit is sur-
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Table I4. 

No. 
UM Mus. L. H.  L .  H. 

H-L Valv e Remarks 
cat. no. val ve val ve domic. domic. 

B 223 1 . 28 0 .9 I I .  I 9  0.75 h-1 

2 B 2 I 6  1 . 24 0 .88 I .  I 6  0.76 h-l 

3 B 229 1 .24 o .82 I . I 6  o.68 o .68 h-1 

4 B 228 0.84 0.68 h-r 

5 B 2 I  I 1 . 24 o .86 I .  I 5 0.69 0.76 h-1 Holotype. PI. V, Figs . I 3-I4 .  

6 B 2 I 2  1 . 24 0 .87 I .  I 5 0 .7 I h-1 Figured on PI. V, Fig. I 5 .  

7 B 2 I 3  1 . 20 o .83  l .  I 3 0.69 0 .72 h-r " PI. V, Figs . I 6- I 7 .  

8 B 230 I .  I6  0 .79  I .  I I 0 .66 0.76 h-r 

9 B 220 1 .04 o .69 t-l 

I O  B 226 1 .03 0.70 0.70 t-1 Figured on PI. V, Fig. I 2 . 

I I B 2 I 9  1 .03 0.69 t-1 

I 2 B 2 I 8  1 .00 o.67 t-1 

I 3  B 227 0 .88 0 .57 o .6 I t-1 

I 4 B 222 o .88 o .57  o.64 t-1 

1 5  B 224 o.87 o . 56  o .6 1 t-r 

1 6  B 285 o .86 0. 5 5  t-r 

1 7  B 2 1 5  o .82 o .56 o .6o t-1 

I 8  B 2 1 7  0.77 0 .5 1 o . 58  t-1 

I 9  B 2 I 4  0.74 0 .50  t-1 

20 B 2 2 1  0.72 0.48 0 . 53  t-r 

2 1  B 225 0.70 0.47 t-r 

rounded, except dorsally, by a low and indistinct horseshoe-shaped ridge with 
the anterodorsal end culminating in a low poorly defined node. Anteroventrally 
of the horseshoe-shaped ridge the surface of the domicilium is faintly depressed. 
A faint trace of a dorsal plica near the anterior cardinal corner, no such trace 
posteriorly. 

In tecnomorphs no trace of a velar structure has been observed. Dolon 
strongly convex, peripheral part steeply sloping. The anterior end of the dolon 
reaches to about the longitudinal line through the middle of the preadductorial 
pit, the posterior end to about the mid-length of the postadductorial area. The 
boundary between the dolon and . the domicilium is marked externall y by a 
shallow, indistinct furrow, or, rather, a faint change in convexity. 

A row of marginal spines is developed along the whole free margin. The 
width of each spine is about equal to the distance between the spines, and the 
length of each spine seems usually to be about twice the width. The spines 
were, however, as a rule rather badly preserved, and the above data about their 
proportions are only approximative. 

The ornamentation of the lateral surface of the domicilium consists of 
minute, dosely spaced tuberdes ,  the diameter of the tuberdes being roughly 
equal to the distance between the tuberdes. The tuberdes continue also on 
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the proximal part of the dolon, hut are smaller there. The dolon carries, further
more, a faint radial striation. 

DIMENSIONS.-See Table 14. In measuring the length and the height of the 
valve the marginal spines have been excluded. 

DrscussroN.-By its small size and by its ornamentation U. periacantha 
differs distinctly from the other species of Uhakiella described so far. The 
most closely similar species seems to be U. pumila ÖPIK which according to 
ÖPIK's figure ( 1 937 ,  PI. I I I ,  Fig. 5) has also a similar row of marginal spines. 
In U. pumila, however, according to the figure of the holotype in ÖPIK ( 1 937) 
the adductorial pit has a slightly more dorsal position, and is rather indistinctly 
delimited dorsally, thus resembling a short sulcus. Moreover, the dolon is 
considerably shorter. 

OccURRENCE.- Uhakiella periacantha n. s p. has been found only in the South 
Bothnian erratic boulder Bergsbrunna no. 1 in which it is a rather common 
species. 

Subfam. TVAERENELLINAE nov. 

DIAGNOSIS.-Dolon faintly to moderately convex, its peripheral edges not 
in contact in closed carapaces, hut separated by a broad or moderately broad 
s pace. 

GENERA.-Dicranella ULRICH, 1 894 
? Ectoprimitia BoucEK, 1 936  
Hesperidella ÖPIK, 1 937 
Euprimites HESSLAND, 1 949 
Tvaerenella n. gen. 
Levisulculus n. gen. 

DrscussroN.-This subfamily consists of two rather distinct groups of genera , 
one of them including Hesperidella and Dicranella, and the other the remaining 
genera. There is scarcely any doubt that the genera within each group are 
closely related. The main difference between the groups lies in the shape of 
the preadductorial node which is developed as a knob or spine in the Hesperi
della group, hut as a flattened and often indistinct node in the Tvaerenella group. 
The possibility of expressing the difference between these groups also in 
the classification has been considered. No step in this direction has, however, 
been found advisable for the time being, mainly on account of difficulties in 
formulating sufficient! y sharp diagnoses. The shape of the dolon is very similar 
in both groups, hut may have originated independently along two different 
Iines. In order to answer this question more species of both groups will have 
to be studied. The Hesperidella group resembles the Piretellinae more than does 
the Tvaerenella group, and is apparently more closely related to it. Parabolbina 
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a d  d 

Fig. z6 .  Reconstructions of (A, B) Tvaerenella carinata (THORSL.)  and (C, D) Levisulculus 
lineatus n. s p. x 3 5 ·  add = the position of the scar of the adductor muscle. To the left hetero

morphs (A, C) ,  to the right tecnomorphs (B,  D).  

staufferi KAY, 1 940, (if erected on heteromorphs) and Parabolbina carinifera 
KAY, 1 940, (if erected on tecnomorphs) seem to belong to the Hesperidella 
group of Tvaerenellinae. As pointed out also by HENNINGSMOEN ( 1 953 a, p. 239) 
they have certainly nothing in common with Parabolbina. If the interpretation 
of their probable dimorphism as given above is correct , a new genus must be 
erected for their inclusion. Representatives of one or two further new genera 
of the Tvaerenella group have been examined by the present writer, but their 
description lies outside the scope of the present paper. 

The type species of Ectoprimitia BoucEK, 1 936 ,  may be a member of the 
Tvaerenellinae of the Tvaerenella group. As, however, the type species, Primitia 
corrugata KRAUSE, 1 892,  is poorly known (the specimen figured by KRAUSE 
1 892 being the only one found by him and, moreover, apparently lost) the genus 
can hardly be characterized at present. HESSLAND ( 1 949 , pp. 224-225) con
sidered Ectoprimitia to be similar to Primitiella from which it differs, in his 
opinion, by a deeper, narrower, and more dorsally extending sulcus. According 
to his interpretation the flange along the free margin in Primitia corrugata 
KRAUSE, 1 892, is a depressed marginal zone, and not a velar structure. It is, 
however, difficult to see why HESSLAND considered the "Saum" (KRAUSE 1 892, 
p.  386) in this species to be a marginal structure, the present writer is inclined 
to regard it as a narrow velar flange similar to that in tecnomorphs of Levi
sulculus. According to the latter interpretation Ectoprimitia tenuireticulata 
HESSLAND, 1 949 , is not an Ectoprimitia, but belongs sernewhere in the proximity 
of Primitiella . Ectoprimitia corrugata krausei BoucEK, 1 936 ,  occurs in much 
younger strata (Ludlow, e{J, cf. BoucEK 1 936 ,  p. 45) than the type species, and 
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as long as it is not known whether or not it possessed a velar dimorphism, th e 
generic reference is highly uncertain. 

OccuRRENCE.-The earliest Tvaerenellinae known so far appear in the 
"Raniceps" limestone of Baltoscandia (Euprimiies, Tvaerenella). 

Gen. Tvaerenella n. gen. 

TYPE SPECIES .-Primiiiella carinaia THORSLUND, 1 940 . 
DERIVATION OF THE NAME .-After the Tvären area in which the type species 

is occasionally rather common. 
DIAGNOSIS .-No sulcus or merely a faint sulcal depression. A moderately 

large large muscle scar is situated somewhat dorsally of the mid-height of the 
lateral surface of the domicilium. Tecnomorphs with a more or less distinct 
velar ridge; heteromorphs with a usually rather long, slightly convex, Hange
like dolon, broadest anteroventrally. 

SPECIES .-Primiiiella ? carinata THORSLUND, 1 940 
Primiiiella granosa ÖPIK, 1 937 

? Primiiiella pulex ÖPIK, 1 937  
Apatochilina ubjaensis ÖPIK, 1 937 

? Primitiella magna SARV, 1 956  
? Primitiella langa SARV, 1 956 .  

According to  SARV ( 1 956 a, p .  5 1 )  Primitiella indisiincta ÖPIK, 1 937,  is con
specific with P. granosa. A patachilina ubjaensis is b ase d most probah ly on hetero
morphs of a species of Tvaerenella ( cf. p .  299). Primitiella pulex ÖPIK has an 
outline rather different from the other species referred here to Tvaerenella 
reminding in this respect of Levisulculus, and as long as the heteromorphs and 
the location of the muscle scar are unknown, this species can only tentatively 
be referred to Tvaerenella (cf. also p. 3 22). The published figures of "Primiti
ella" magna and "P." langa are too poor for a safe generic reference of these 
species. 

GENERIC CHARACTERS.-The genus Tvaerenella can be best characterized as 
an Euprimiies without sulcus or with merely a faint sulcal depression. In other 
characters this genus is very similar to Euprimiies. "Euprimitia" plena ÖPIK 
seems to occupy a samewhat intermediate position between Tvaerenella and 
Euprimiies, but by its rather narrow, though shallow, sulcus stands apparently 
doser to the latter genus. 

Within the genus Tvaerenella as defined in the present paper, forms without 
any trace of a sulcus, like T. pulex, as well as species with a rather distinct, 
hut poorly defined sulcal depression are united. Both these types seem to be 
joined by a morphological series which in this respect is rather continuous. 
In front of the sulcal depression a small, low presulcate node can be developed, 
and posteraventrally of the node a rounded, smooth muscle scar can usually 



MIDDLE ORDOV1C1AN OSTRACODES 297 

be distinguished. The latter is situated dorsally of the mid-height of the 
domicilium (Fig. 26 A) and thus has a position doser to the dorsal margin 
than that of Levisulculus. The dorsum is rather low, almost orthocline to slightly 
epicline . 

Tecnomorphs with a velar ridge, resembling that of Euprimites. This ridge 
may, however, be weak and bend-like even in rather late instars. The dolon in 
heteromorphs is moderately broad, slightly convex, and flange-like, resembling 
that of Euprimites. The contact area between the dolon and the domicilium 
is placed rather considerably higher upon the side of the domicilium than that 
between the corresponding part of the velar structure and the domicilium in 
the tecnomorphs. At present the dimorphism is known only in the type species. 

Upon the subvelar field both valves carry a strong ridge . As in Euprimites 
the marginal ridge of the left valve is as a rule slightly stronger than that of 
the right valve (cf. PI. VI ,  Fig. 4; ÖPIK 1 937,  PI. XI I I ,  Fig. 9) .  The left valve 
seems to overlap the right valve to some extent along the free margin, but the 
details of the overlap have so far not been accessible to investigation. 

DISCUSSION.-Formerly the species included here in Tvaerenella have gener
ally been placed in Primitiella. The latter genus is, however, non-velate, and 
belongs to quite a different group of palaeocope ostracodes. 

OccuRRENCE.-The earliest species of Tvaerenella known to the present 
writer occurs in the "Raniceps" beds of Western Estonia. In a piece of Pakri 
calcareous sandstone from the Island of Väike Pakri (Lilla Rågö) collected by 
G. HoLM (RM no. Ar. 30002) the present writer has found a heteromorphic 
valve which evidently belongs to Tvaerenella. The other species known at 
present come from the Middle Ordavieian and the lowermost Upper Ordo
vrcran. Outside Baltoscandia the genus is unknown. 

Tvaerenella carinata (THORSLUND, 1 940) 

PI. VI ,  Figs . 4-9 ; Text-fig. z6 A-B. 

1 940 Primitiella ? carinata n . sp .-THORSLUND, p .  1 63 ,  PI. 4, Fig. 8 .  

HoLOTYPE.-Left heteromorphic valve figured by THORSLUND 1 940, P I .  4 ,  
Fig. 8 (SGU). 

TYPE LOCALITY.-Exposure 1 . 2  km W of the Tandsbyn railway station, 
Brunflo-Lockne area, Jämtland. 

TYPE STRATUM.-Lower Ludibundus limestone. 
DIAGNOSIS.-Length of heteromorphs r . r o-r . 2o mm. Outline nearly am

plete . Domicilium with an indistinct sulcal depression and with a small , 
flattened preadductorial node in front of it. Ornamentation consisting of a faint 
reticulation and scattered, rather small tubercles. 

MATERIAL.-5 heteromorphic and 1 5  tecnomorphic valves and carapaces. 
DESCRIPTION.-Outline nearly amplete or faintly postplete , domicilium 

rather strongly and more or less regularly convex. The highest convexity lies 
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slightly behind the sulcal depression, sernewhat ventrally of the middle of the 
valve. The length and convexity of the valves vary rather considerably as also 
observed by ÖPIK ( 1 937 ,  p. 1 4) in T. granosa. Dorsum moderately high, almost 
orthocline , its lateral margin formed usually by a sharp edge which in some 
specimens is slightly raised and ridge-like . The surface ventrally of the edge 
usually carries an irregular row of tubercles. 

In front of the mid-length of the domicilium the surface is slightly depressed, 
forming a faint, poorly defined sulcal depression. In front of the depression 
the surface is slightly elevated forming a low, flattened preadductorial node 
which is scarcely discernible in some specimens . The area posteraventrally 
of the preadductorial node carries a rounded, moderately large adductorial 
muscle scar, situated slightly dorsally of the mid-length of the domicilium (Fig. 
z6 A). l t is conspicuous on account of the lack of ornamentation on its surfa:ce. 

Tecnomorphs with a velar ridge ( cf. PI. VI, Fig. 8) which is usually distinct 
even in small specimens, occasionally, however, rounded, narrow, and bend
like in comparatively large specimens ( cf. PI. VI, Fig. 4). In posterior direction 
the velar ridge becomes obsolete already before reaching the mid-height of the 
valve. In anterior direction the velar structure can be followed up to the 
anterior cardinal corner. 

Heteromorphs with a moderately broad, slightly convex, flange-like dolon 
broadest anteroventrally. Posteriorly the dolon decreases gradually in width, 
and becomes obsolete usually at about the same point as the velar ridge in 
tecnomorphs. Anteriorly the dolon ends rather abruptly ventrally of the longi
tudinal line through the middle of the preadductorial node. The anterodersal 
extension of the dolon varies, the end of the dolon lying rather low ventrally 
in the holotype ( cf. THORSLUND 1 940, PI. 4, Fig. 8) ,  and rather high dorsally 
in the specimen figured on PI. VI ,  Fig. 6.  The width and convexity of the 
dolon likewise show some variation comparable to that in some species of 
Euprimites. The centact area between the dolon and the domicilium lies highest 
upon the side of the valve anteroventrally, curving from this point rather steeply 
in anterodersal and more gently in posterior direction down to the level of the 
tecnomorphic velar ridge. The lateral surface of the dolon is usually faintly 
undula te . 

Both valves possess a distinct marginal ridge. On viewing closed carapaces 
from the ventral direction the marginal ridge of the left valve appears slightly 
broader and more protruding than that of the right valve (PI. VI, Fig. 4) . 

In weil-preserved specimens the whole lateral surface of the valve, except 
for the muscle scar and the adductorial node, is ornamented with a faint 
reticulation and rather small, scattered tubercles, arranged in an irregular row 
close to the dorsal margin. In less weil preserved specimens the reticulation is 
scarcely visible , and the ornamentation then appears to consist of the tuberdes 
only. 

DIMENSIONS.-See Table 1 5 .  
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I 

2 

3 

4 

5 

6 

7 

8 

9 

I O  

I I  

Mus . 
cat. no. 

SGU 

UM T 8o 

UM T 88 

UM T 87 

UM T 8 I 

UM T 85 

UM T 82 

UM T 84 

UM T 79 

UM T 83 

UM T 86 
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v��e v:i�e 
H-L Va1ve 

I .  I 6  o.68 0 .9 I h-1 

I . I 6  o.69 t-1 

I .  I 5 0.74 t-r 

I . I 4 0.66 0 .88 h-c 

I . I 2  0 .62 0.86 t-c 

I .  I 2  o.67 o.8o t-1 

I .  I O  0.66 0.78 t-r 

I .  I O  o.66 t-1 

0.99 o.6o t-r 

0.9J o .57 0.74 t-1 

0 .9 I  0 . 53  t-1 

Table I5. 

Loca1ity Remarks 

1 . 2 km W of Ho1otype. THORSLUND I 940 , 

Tandsbyn PI. 4, Fig. 8 .  

rai1way station 

Ringsö, Tvären Figured on PI. VI, Fig. 9 ·  

, PI. V I ,  Figs. 7-8 . 

, PI. VI,  Fig. 6 .  

, P I .  VI,  Fig. 4 ·  

Figured on  P I .  VI,  Fig. 5 ·  

DrscussiON.-The holotype has a shorter and more convex dolon than the 
heteromorphs studied from the Tvären area, hut agrees with the material from 
Tvären in all details of ornamentation as weil as in size . 

T. granosa (ÖPIK) seems to be a very similar species, having the same out
line and possessing a preadductorial node, and although the sulcus is missing 
according to ÖPIK ( 1 937,  p. 1 4) ,  a slight sulcal depression can obviously be 
traced on PI. XIII ,  Fig. 6 of his paper. The only clear difference between 
T. carinata and T. granosa seems to lie in the ornamentation, that of the latter 
species being tuberculate without reticulation. It is, however, not excluded 
that further examinations may reveal a faint reticulation also in weil-preserved 
specimens of T. granosa, and in this case the two species might be conspecific. 
No material for comparison of T. granosa from Estonia has been at the present 
writer's disposal. The specimen figured by ÖPIK ( 1 937) on PI. XV, Fig. 7 as 
Apatochilina ubjaensis very Iikely is a heteromorphic valve of T. granosa, being 
very similar to the heteromorphs of T. carinata, except for the ornamentation. 
Primitiella indistincta ÖPIK may have been erected on young instars of T. 
granosa. Its holotype is only o.8 mm Iong, thus probably an early instar, and 
the lack of a distinct ornamentation, as stated by ÖPIK ( 1 937,  p .  1 3 ) ,  may be 
due to preservation. Without having studied the actual material the present 
author is, however, compelled to leave this question open. Both species have 
been regarded as conspecific by SARV ( r 956 a,  p. s r ) .  

OccuRRENCE.-T.  carinata has been found on! y in the Ludibundus limestone. 
Jämtland, Brunflo-Lockne area. Exposure r . 2  km W of the Tandsbyn rail

way station. Södermanland, Tvären area. Ringsö (boulders ) . 
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Gen. Euprimites HESSLAND, 1 94-9 

TYPE SPECIES .-Euprimites reticulogranulatus HESSLAND, 194-9. 
DIAGNOSIS.-Unisulcate, sulcus relatively short, more or less straight or 

slightly curved, transversally directed, ventral part as a rule slightly expanded 
and mostly surrounded by a low horseshoe-shaped elevation. Hinge-line 
relatively long, dorsum comparatively low, epicline. Tecnomorphs with a 
narrow velar ridge at least in the adult stage, heteromorphs anteroventrally 
with a moderately broad, more or less convex dolon. 

SPECIES.-Euprimites reticulogranulata HESSLAND, 1 94-9 
Primitia hursa KRAUSE, r 889 
Primitia ? eutropis ÖPIK, 1 937 
Euprimitia plena ÖPIK, 1 937 
Euprimitia ( ?) locknensis THORSLUND, 1 94-0 
Euprimitia minor THORSLUND, 1 94-0 
Ctenobolbina suecica THORSLUND, 1 94-0 

? Euprimitia tenuireticulata HESSLAND, 1 94-9 
Euprimites bursellus n. s p .  
Euprimites effusus n. s p .  
Euprimites anisus n. s p .  

Euprimitia tenuireticulata HESSLAND, 1 94-9 , has a shallower sulcus than the 
species referred here to Euprimites. It may belong to the same genus, hut this 
cannot be ascertained before the species is not better known ( only 3 tecno
morphic valves, partly fragmentary, known at present) . The generic reference 
of the other small species referred by HESSLAND ( 1 94-9) to Euprimitia cannot 
be decided at present, hut they certainly do not belong to Euprimitia, as sug
gested also by HENNINGSMOEN ( 1953  a ,  p. 1 98); part of the described specimens 
may be rather early instars . 

Euprimitia plena ÖPIK, 1 937 ,  also has a shallower sulcus than usual in 
Euprimites, and the heteromorphic type is unknown. The general shape of the 
tecnomorphic valves, agrees, however, rather closely with that of the other 
species of Euprimites, especially in respect to the development of the velar 
ridge. According to SARV ( 1 956 a ,  p. 4-9) Euprimitia bilabrata ÖPIK, 1 937 ,  and 
E. sp. aff. bilabrata ÖPIK, 1 937 ,  are synonyms of E. plena. 

Euprimitia buttsi ULRICH & BASSLER, 1 923 b ,  has been tentatively referred to 
Euprimites by HESSLAND ( 1 94-9 , p .  250) .  To judge from the figures in ULRICH 
& BASSLER ( 1 923 b ,  P l . XXXVII ,  Figs. r ,  2) there certainly is an external 
resemblance between this species and Euprimites, hut E. buttsi cannot be placed 
with certainty in any described genus as long as its dimorphism is unknown. 
Most probably this Lower Silurian species does not belong to Piretellidae at 
all and perhaps not even to Eurychilinacea. 
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E 
Fig. 27.  Reconstructions of heteromorphic valves of some species of Euprimites. A, Euprimites 
effusus n. sp . ;  B , Euprimites anisus n. s p . ;  C, Euprimites suecicus (THORSLUND) ; D, Euprimites 
locknensis (THORSLUND) ;  E, Euprimites bursellus n. sp . ;  F, Euprimites eutropis (ÖPIK) after the 

figure of the holotype (ÖPIK 1 937 ,  PI. X I I I ,  Fig. 2). Magnification ca. x 3 3 ·  

GENERIC CHARACTERS.-The domicilial outline in  the species of  Euprimites 
described here is as a rule slightly postplete, in same species, as for instance in 
E. suecicus, even rather strongly postplete (cf. e.g. PI. VIII ,  Figs. r ,  r o) . The 
velar structure is usually broadest anteroventrally, protrudes beyond the free 
edge, and thus often changes the lateral outline to nearly amplete or, in same 
species , even to slightly preplete . 

The sulcus is deepest in its ventral part. Dorsally it becomes gradually shal
lower, and before reaching the hinge-line merges inta the general lateral sur
face of the domicilium. The sulcus can thus also be described as a transversally 
oblong pit, deepest ventrally. It is usually more or less straight or, as in E. bur-

2 r - 563272  Bull. of Geol. Vol. XXX VII 
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sellus, with a faint anteroventral curve of the ventral end. The veritral part of 
the sulcus is mostly surrounded by a more or less distinct elevation, sometimes 
developed as a horseshoe-shaped ridge. In some species, as in E. suecicus and 
E. minor, only a hardly recognizable trace of the elevation is present. Antero
ventrally of the horseshoe-shaped elevation the lateral surface of the valve is 
often slightly depressed, as a rule more distinctly in the heteromorphs than in 
tecnomorphs. 

Hinge-line comparatively long, dorsum rather low, as a rule epicline. In  
som e species, a s  for instance in E.  effusus ( cf. P l .  VI ,  Fig. I 2 ) ,  the dorsum 
protrudes considerably beyond the hinge-line; in some other species , as for 
instance in E. suecicus ( cf. Pl. VII I ,  Fig. 3 ) ,  the dorsum is very low, and in 
strictly lateral view hardly conceales the hinge-line. 

Tecnomorphs with a narrow velar ridge which may be present already in 
comparatively young instars, as in E. effusus, or may appear first in late instars , 
as in E. suecicus. Undescribed material of a new species of Euprimites seems to 
indicate that the tecnomorphs may even lack velar structure. Heteromorphs 
with a distinct dolon, the velar structure being anteroventrally expanded into 
moderately broad, more or less convex ftange. The contact area between the 
dolon and the domicilium is placed as a rule considerably more dorsally than 
that between the corresponding part of the velar ridge and the domicilium in 
the tecnomorphs ( cf. Pl. VII I ,  Fig. z and Pl. VII I ,  Fig. 8). It lies highest 
anteroventrally, and slopes moderately towards the posterior and rather steeply 
towards the anterior end of the dolon. The anterior boundary of the dolon is 
usually marked also by a rather abrupt decrease in width of the velar structure , 
whereas posteriorly the decrease in the width of the dolon takes place more 
gradually. In some species , as in E. eutropis, the posterior boundary of the 
dolon is poorly defined, and in E. minor both the anterior and the posterior 
boundary of the dolon are rather indistinct. The dimorphism in the type species 
of Euprimites is unknown at present, hut as pointed out by HENNINGSMOEN 
( 1 953 a, p. 229; 1 95 3 b ,  p. 5 2) only 4 valves are known, and more abundant 
material will probably show the same type of dimorphism as in other species 
of Euprimites. 

The subvelar field is characterized at least in most species of Euprimites by 
the presence on each valve of a distinct and rather prominent ridge. In E. effu

sus n. sp . and E. anisus n. s p .  the left valve overlaps the right one along the free 
margin. On the right valve the ridge lies in the middle of the subvelar field, 
slightly doser to the free margin than to the velar structure, and it thus has 
an admarginal position. The free margin of the valve is slightly bent outwards 
so that in ventral view the ventral part of the subvelar field of the left valve 
gives the impression of possessing two ridges, a marginal and an admarginal 
( cf. Pl. VI, Fig. 1 6) .  Upon the left valve these species possess a rather prominent 
ridge adjacent to the free margin (cf. Pl. VI ,  Fig. 1 5 ) .  In closed carapaces the 
marginal ridge of the left valve overlaps the surface between the admarginal 
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ridge and the free edge of the right valve. In ventral view of a closed carapace 
these two ridges are rather close to each other, that of the left valve being a 
little broader than that of the right val ve ( cf. Pl. VI, Fig. 1 9) .  Also E. locknensis 
and E. minor passess the same arrangement of the marginal ridges. In  E. sue
cicus the subvelar ridges of both valves seem to lie at the free margin, or at 
least very close to the margin. In this species no distinct overlap seems to be 
present, hut in this respect the evidence is not quite clear it being very difficult 
to develop these thin margins undamaged. The closed carapaces of this species 
have, however, in ventral view on the whole the same appearance as in E. effu

sus and E. anisus ( cf. Pl. VII I ,  Fig. 4). 
DISCUSSION.-In defining the genus HESSLAND ( 1 949 , pp. 249-250) has paid 

considerable attention to "the horseshoe-shaped ridge endasing the ventral 
part of the sulcus" .  Present material has, however, shown that there exists a 
rather continuous morphological series from species with strongly developed 
horseshoe-shaped ridge to species in which there is hardly any elevation at all 
around the ventral part of the sulcus. 

Euprimites differs distinctly from Euprimitia, and both genera are hardly 
closely related. Euprimitia has evidently no distlnct marginal ridges, its carapace 
is equivalved, and subvelar field and dorsum are high (tr. ) .  The ridge-like 
dolon in the heteromorphs is very different ( cf. p. 277 ) .  The only clear point 
of similarity between these genera is found in their unisulcate condition and, 
to some extent, in the general shape of the sulcus. 

In the present paper 7 different species of Euprimites are described, hut the 
material studied contains evidence of at least 2 additional new species. As seen 
from the description of the generic characters the genus as defined in the 
present paper shows a rather high degree of variability with regard to certain 
characters, and it is possible that the genus may have to be split into several 
subgenera, once the marginal structures and the course of the contact area 
between the dolon and the domicilium will be better known. 

OccuRRENCE.-The type species is the earliest known species of Euprimites, 
occuring in the Lower Ordavieian "Raniceps" limestone. The latest represen
tatives of this genus have been recorded from 4 b 6 of the Oslo district, Norway. 
Outside Baltoscandia, except for the North German erratic boulders , no species 
definitely referable to Euprimites has so far been found. 

Euprimites effusus n .  sp. 

PI. VI,  Figs . 1 0- 1 6 ;  Text-figs. 5 B, 27 A, 28,  29 .  

HoLOTYPE.-Left heteromorphic valve, figured on Pl. VI,  Fig. 1 r (SGU).  
TYPE LOCALITY.-Östergötland, Motala bore. 
TYPE STRATUM.-Schroeteri limestene (at the level of r o8 .2o m of the bore) . 
DERIVATION OF THE NAME.-From Lat. effusus = widely distributed, refer-

ring to the wide harizontal and vertical distribution of the species. 
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Fig. z8 .  Euprimites effusus n. s p. Diagramrnatic drawings of a heteromorph with a short do lon 
(A) and with a Iong dolon (B). The contact Iine between the dolon and the domicilium is drawn 
as seen on immersion of the specimen inta a liquid. A, after the specimen figured on PI. VI ,  

Fig. 1 o ;  B ,  after the holotype. x 2 5 .  

DIAGNOSIS.-A rather large species (length of heteromorphs 1 . 6-1 .7 mm) . 
Sulcus relatively narrow, straight. Horseshoe-shaped ridge around the ventral 
part of the sulcus low, indistinct. The lateral surface of the tecnomorphs as 
a rule without any ornamentation; heteromorphs with a faintly reticulate 
anteroventral part of the domicilium. 

DESCRIPTION.-Domicilium in ventral view rather regularly convex, highest 
convexity at about the mid-length of the valve or somewhat in front of it. 
Sulcus almost straight, comparatively narrow. The surface surrounding the 
ventral part of the sulcus faintly elevated, forming a low, indistinctly defined 
horseshoe-shaped ridge, hardly observable in younger instars . The ridge is 
slightly more elevated in front of the sulcus than behind it, hut no distinct 
preadductorial node is developed. Dorsum moderately high, epicline (PI. VI, 
Fig. 1 2) . 

In tecnomorphs a distinct velar ridge is present even in the earliest instar 
studied. Anteriorly the velar ridge becomes gradually fainter, and merges into 
the general anterior surface of the valve at about the mid-height of the valve. 
In some specimens a row of tuberdes can be observed at the same level as the 
velar ridge almost up to the anterior cardinal corner. Posteriorly the velar 
structure can be followed up to the posterior cardinal corner. It becomes, how
ever, fainter in dorsal direction, and dorsally from the middle of the posterior 
end of the valve is developed merely as a bend. In ventral view the velar ridge 
is slightly curved in lateral direction, lying highest at about the transversal line 
through the sulcus. 

Heteromorphs with a rather broad (tr. ) , moderately convex, anteroventrally 
situated dolon. The length of the dolon varies rather considerably as is evident 
from the figured specimens (cf. PI. VI,  Figs. I o-u ; Text-fig. z8). Externa! 
surface of the dolon usually very faintly undulate . In heteromorphs the horse
shoe-shaped elevation around the ventral part of the sulcus is as a rule slightly 
more prominent than in tecnomorphs. Anteroventrally of this elevation the 
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Fig. 29. Euprimites effusus n. s p .  Diagramrnatic draw
ings of transversal seetians of a heteromorphic (A; 
cf. PI. XIV, Fig. r) and a tecnomorphic (B) valve . 
After thin sections. Magnification of the heteromorphic 
valve x 4 5 ·  Nate the considerable difference in the 
height of the tecnomorphic and heteromorphic subvelar 
fields . B 

lateral surface of the domicilium is usually faintly depressed; no conspicuous 
trace of such depression is observed upon tecnomorphic valves. For the sub
velar field, cf. p. 302. 

On the tecnomorphs no ornamentation has been observed except occasion
ally some small tuberdes close to the anterior end of the val ves. On the hetero
morphs the anteroventral part of the lateral surface of weil-preserved speci
mens as a rule faintly reticulate . 

DIMENSIONS.-See Table 1 6 . 
DISCUSSION .-By the smooth surface of the tecnomorphs and the only 

anteroventrally faintly reticulated surface of the heteromorphs, by the straight, 
relatively narrow sulcus, and by other characters E. effusus clearly differs from 
the other known specie s  o f  Euprimites. 

OccuRRENCE.-E. effusus is common in the Platyurus and Schroeteri beds in 
all bores and localities studied with reg.ard to the ostracodes, except in those 
of Västergötland . In this province (in Norra Skagen and Stora Åsbotorp bores) 
the species is missing in the Schroeteri beds, and in beds below the Schroeteri 
mudstone specimens occur which differ in several respects from E. effusus of 
other districts . These specimens have valves with a smooth lateral surface, and 
the general size and appearance of E. effusus, hut possess a more rounded out
line, narrower sulcus, more conspicuous horseshoe-shaped ridge around the 
sulcus, and evidently also a narrower tecnomorphic velar ridge. Also the 
extension of the dolon seems to differ slightly from that prevailing in E. effusus. 

These specimens probably belong to a new subspecies of E. effusus or even to 
a separate new species , hut for its definition better preserved material i s  needed.  
Until such material is available these specimens from Västergötland are re 
ferred to as E. aff. effusus. 

6stergötland.-Motala bore ( 1 4  heterom. , 8o tecnom.) .  Öland.-Böda 
Hamn bore (5 heterom. ,  39  tecnom.) ;  Skärlöv bore ( 1 7  tecnom.) ;  Gammalsby 
bore ( 1 o  heterom. , 70 tecnom.) ;  Binnerbäck (planifrons zone) ; quarry E of the 
northern part of lake Hornsjö  (gray Schroeteri limestone); Seby. Siijan distric t .  
-Sections at Vikarbyn, Kårgärde, and Fjäcka. 
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Table I6.  

No.  
Mus . L. H.  

H-L 
H.  

Val ve Locality Remarks 
cat . no. val ve valv e sulcus 

SGU r . 69 ! .07 r .o8 0.49 h-r Motala 1 08.96 m 

z ! .64 I .07 0.49 h-r 1 08 .83  m 

3 r .63 r .o8 I .  I I 0.46 h-r I 07 .94 m 

4 r .6o ! .03 I .  I 3 0.40 h-1 I 08 .zo m Holotype:  PI. VI , 

Fig. I I .  

5 r . s8 0.98 I .  I I 0.45 h-1 I 06.99 m 

6 r .69 ! .03 I . I 6  t-1 I I 0 .36 m 

7 r .66 0.99 ! .09 0.48 t-r I 07.03 m 
8 r .  s I 0 .96 0.48 t-r I I 4 .0I  m 

9 r .  s I 0.94 ! .04 0.45 t-r 1 08 .09 m 
I O  ! . 36  o .8s 0.90 0.4I t-r I I 7 .98 m 
I I  I . 3 Z  0.79 0.97 t-r I 07 . I 4  m 
I Z r .o8 o.6s o.7s O .Z9 t-r 1 06.99 m 
I 3  UM ÖI. I ZZ I .63 r .  os I . I 4 0 . 53  h-1 Böda Hamn I 5 .44 m 
I 4  UM Öl.  8zo ! .77 I .07 o. s 3 t-1 zo.87 m 
I S UM Öl. 8u I .44 0 .95 0 .4I  t-r I 8 . 3z  m 
I 6  U M  Öl.  I Z 3  ! . 3 8  o .8z 0 .97 0 .33 t-1 I 5 . 5 0  m 

I 7  U M  Öl .  I Z4 I .  I 8  0 .73 O.Z9 t-1 zo. 38  m 
I 8  SGU ! .49 0.96 I .  I Z  0.43 t-l Skärlöv 4 .38 m 
I 9  r .68 ! .04 I . I 4 o. s i h-1 Gammalsby 8 .97 m 
z o r .67 ! .07 I .  I S  o. s z h-1 I r .78 m 
Z I  r . 69 0.96 I .  I Z  o. s 3 t-r 6. I Z  m 
z z r .  s s  0.97 0.44 t-1 9. I 6  m 
Z3 r .  so 0 .97 I .  OI  0.49 t-1 6. I Z  m 
Z4 I .48 0.94 r .o8 t-1 9 .40 m 
z s ! . 36  o .8z 0 .97 0 .38  t-1 I 0.9Z m 
z6 I . Z3 o. n 0.37 t-1 I 0.9Z m 
Z7 I .ZO 0.76 0.37 t-r 8 . 98 m 
z8 I .  I I 0 .73 0 .3 I t-1 6 .90 m 
Z9 ! .03 0.70 0.30 t-1 I r . 63 m 
30 UM ÖI.  I ZO I .70 I .  I O  I .  I 3 0.45 h-r Öland, Seby Figured on PI. VI,  

Fig. I o. 
3 I  UM ÖI.  I Z I  L 5 7  0.97 I .OZ 0 .39  t-r Figured on PI. VI,  

Fig. I6 .  
3 Z  UM D 4ZS r .  s z 0.9Z ! .09 0 .4I  t-1 Dal . ,  Vikarbyn Figured on PI. VI ,  

Schroeteri a Figs . I 4-I S .  
3 3  U M  D 4z6 ! .49 0.89 I .  OI  0 .34 t-1 Dal . ,  Vikarbyn 

Schroeteri a 

Euprimites anisus n. sp. 

PI .  VI ,  Figs . I 7- I 9 :  Text-fig. z7 B .  

HOLOTYPE.-'-Right heteromorphic valve, UM no.  Öl. 1 1 8 ,  figured on PI .  VI,  
Fig. 1 7 .  

TYPE LOCALITY.-Öland, Böda Hamn bore. 
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TYPE STRATUM.-Platyurus limestone (at the level of 22 .40 m of the bore) . 
DERIVATION OF THE NAME.-From Greek &v�croc; = dissimilar. 
DrAGNOSIS.-A rather large species (length of heteromorphs L55-1 . 65 mm). 

Sulcus moderately broad, straight, with a rather conspicuous horseshoe
shaped ridge around its ventral part. Lateral surface of the domicilium orna
mented in tecnomorphs as well as in heteromorphs by a faint reticulation, and 
( occasionall y?) a small number of scattered, minute tu herdes. 

DrSTINGUISHING TEATURES BETWEEN E. anisus AND E. effusus.-E. anisus is on 
the whole similar to E. effusus and, in order to avoid repetitions in the de
scription, only the differences between these species are indicated. The outline 
of E. anisus is generally more rounded than in E. effusus, being almost amplete 
or only slightly postplete . The sulcus samewhat longer and broader than in 
E. effusus. Ventral end of the sulcus as a rule slightly expanded. Except dorsally 
the sulcus is surrounded by a low, rounded, horseshoe-shaped ridge, broadest 
ventrally, as a rule more conspicuous in the heteromorphs than in the tecno
morphs. Heteromorphs possess , like E. effusus, a faint depression on the lateral 
surface of the domicilium anteroventrally of the horseshoe-shaped ridge. 
Tecnomorphic velar structure on the whole similar to that of E. effusus, except 
that anteriorly the velar ridge seems to extend slightly more in dorsal direction. 
In the heteromorphs the anterior end of the dolon reaches farther in dorsal 
direction than is usually the case in E. effusus, ending slightly dorsally of the 
mid-height of the domicilium. Owing to the rather small number of hetero
morphs found the individual variability in the shape of the dolon in E. anisus 
is at present insufficiently known. 

Lateral surface of the valve, except for the sulcus and the ridge around its 
ventral part, covered in tecnomorphs as well as in heteromorphs by a faint hut 
distinct reticulation. Some low and rather small, scattered tuberdes are 
occasionally observed upon the lateral surface of well-preserved specimens. 
Owing to the rather small number of sufficiently well-preserved specimens 
examined it is not quite dear whether or not these tuberdes are a eonstant 
feature of the oroamentatian of this species. 

DrMENSIONs.-See Table 17 .  

No . 
Mus . L.  H.  

H-L 
ca t .  no .  val ve valv e 

UM Öl. 1 1 7 1 .64 1 .04 1 .06 

2 UM Ö l .  1 1 8 1 . 57  1 .0 1  1 .06 

3 UM Öl. 1 1 9 o .82 

Table I7. 

H. 
Valve 

sulcus 

0.48 h-r 

0-47 h-r 

0.40 t-r 

Locality 

Böda Hamn 22 .30 m 

Böda Hamn 22.40 m 

Böda Hamn 22.65 m 

Remarks 

Holotype PI. VI ,  

Fig. 17 .  

Figured on PI. VI,  

Fig. 1 8 .  
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DrscusSION.-Euprimites anisus occurs in the Platyurus limestone together 
with E. effusus with which it agrees in size and the general outline. In the 
Platyurus limestone corroded specimens of Euprimites of this general type are ,  
therefore, hardly determinable specifically. Weil-preserved specimens differ, 
however, rather distinctly. Euprimites bursellus shares with E. anisus the type 
of ornamentation, hut the heteromorphs of the former species are much 
smaller, their outline more oblong, and their sulcus of rather different shape. 
It occurs, moreover, at a higher stratigraphic horizon . 

OccuRRENCE.-E. anisus n. s p .  is a rare species, and has been found only in 
the Platyurus beds. 

Öland.-Böda Hamn bore (z heterom. , z tecnom. ) ;  Gammalsby bore (4 
tecnom.) .  Östergötland.-Motala bore (z heterom. ,  r tecnom.) .  Siijan district. 
-Fjäcka, 70-roo cm above the lower boundary of the Platyurus limestone 
(z heterom. ,  z tecnom.) .  

Euprimites locknensis (THORSLUND, I 940) 

PI. V I I ,  Figs . r-7; Text-fig. 27 D. 

1 940 Euprimitia ? locknensis n . sp .-THORSLUND, p. r 6 s ,  Pl. 4,  Fig. 7 ·  
I 9 48 Euprimitia cf. locknensis THORSL.-THORSLUND, pp .  349-3 5 0 .  
I 9 48 Euprimitia locknensis THORSL.-THORSLUND, p .  347· 
I 9 4 9  Euprimites locknensis (THORSLUND)-HESSLAND, p .  250 .  

HoLOTYPE.-Right heteromorphic valve, figured by THORSLUND 1 940, Pl. 4 ,  
Fig. 7 (SGU).  

TYPE LOCALITY.-Exposure r . z  km W of the railway station of Tandsbyn, 
Brunflo-Lockne area, Jämtland. 

TYPE STRATVM.-Ludibundus limestone. 
DIAGNOSIS.-A species of moderate size (length of the heteromorphs I . 3 5-

L55  mm). Sulcus rather broad and long, more or less straight, ventral part 
distinctly expanded and surrounded by a conspicuous, rounded ridge. Orna
mentation consisting of a distinct reticulation. 

DESCRIPTION.-Outline nearly amplete, posterior end more rounded. 
Highest convexity somewhat behind the sulcus. Dorsum low, epicline. Sulcus 
rather long and broad in comparison with the other described species of 
Euprimites, almost straight, slightly constricted at the middle, ventral part 
distinctly expanded and surrounded by a distinct rounded, horseshoe-like 
ridge. The latter is highest ventrally, very low or hardly developed behind the 
sulcus, better defined in front of it, reaching dorsally to the constriction of the 
sulcus, and ending there in a faint expansion which forms an indistinct pre
adductorial node . Anteroventrally of the ridge the lateral surface of the domi
cilium is distinctly depressed, the depression being conspicuous even in late 
iostars of the tecnomorphs, hut very faint or missing in younger instars ; it is 
as a rule deeper and distioeter in heteromorphs than in tecnomorphs . 
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Table I8. 

No. 
Mus.  L.  H .  

H-L 
H.  

Va1ve Loca1ity Remarks 
cat. no. va1ve va1ve sulcus 

SGU I .  52 0.86 I .  I 5 0.44 h-1 1 .2 km W of Tandsbyn 

rai1way station 

2 I .46 0 .83 1 .04 0.43 h-r Ho1otype, THORSLUND, 

1 940, PI. 4, Fig. 7 ·  

3 1 .40 0-75 � o.87 0.40 h-r 

4 I . 3 8  0.76 o.87 0 .41  h-r 

5 1 . 28 0 .73 0 .34 t-r Figured on PI. VII ,  

Figs. 4-5 . 

6 1 .40 o .8 r 0 .40 h-r Hallen, kong!. 

7 RM Ar. 1 .44 0 .88 0-99 0.41 h-r Böda Hamn Figured on PI. VI I ,  

20125  Fig. z .  

8 RM Ar. 1 . 26 0 .72 0-94 0 .3 1 t-1 Figured on PI. VII ,  

2 0 1 29 Figs . 6-7. 

9 UM ÖI. 1 . 36  0.76 0 .87 0 .37  h-r 1 .70 m Figured on PI. VI I ,  

I I 6 Fig. 3 ·  

r o  SGU 1 . 30 o.83 0.41 h-r Smedsby Gård 97. 1 5  m 

I I  1 .44 o.8 r  1 .03 0.46 t-1 " 99.23 m 

1 2  1 . 34 o .8 r 0 .47 h-r Norra Skagen 1 0.45 m 

1 3  1 .40 0.76 1 .02 0.42 t-1 1 0.47 m 

1 4  UM Vg. 1 . 3 5  o.8 r  1 .04 h-1 Kullatorp 88 .37  m 

702 

1 5  UM Vg. 1 . 1 6  0 .68 0 -39 t-r 87 .36  m 

703 

r 6  UM Vg. 1 . 1 4 0.70 0 . 35  t-1 88 .37  m 

704 

Tecnomorphs with a narrow velar ridge even in the youngest instars studied. 
In ventral view the velar ridge is conspicuously curved in lateral direction, 
lying highest at about the transversal Iine through the sulcus ( cf. PI. VI I ,  
Figs. 5 ,  7 ) .  In this respect E.  locknensis resembles E.  bursellus which also pos
sesses a strongly laterally curved tecnomorphic velar ridge. The velar ridge is 
distinct anteriorly almost up to the anterior cardinal corner, becoming rather 
faint at its dorsal end, and disappearing near the dorsal margin. In posterior 
direction it can be followed almost up to the posterior cardinal corner. In 
lateral view the ventral margin of the velar ridge tends usually to be more or 
less straight in the middle, more or less parallel to the dorsal margin of the 
val ve. 

Heteromorphs with a rather broad and Iong dolon, its ventral margin being 
more or less straight and nearly parallel to the dorsal margin of the valve . 
Inner part of the dolon more or less plane, peripheral part slightly convex. 
Posteriorly the dolon begins to decrease in width somewhat behind the mid
length of the postadductorial area, and changes into a velar ridge at about the 
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point where the velar structure reaches the posterior end of the valve. Ante
riorly the dolon can be followed up to the height of the middle of the sulcus. 
The contact area between the dolon and the domicilium is placed more later
ally than the velar ridge in the tecnomorphs, lying highest anteroventrally. 

The lateral surface of the domicilium, except that of the sulcus and the 
ridge around it, is ornamented with a distinct reticulation, and usually also 
with an irregular row of tuberdes near the dorsal margin of the valve. 

Subvelar field of both valves with a strong ridge. Upon the right valve the 
ridge has an admarginal position, lying at some distance from the free edge 
( cf. PI. VII ,  Fig. 5 ) .  The admarginal ridge is ,  however, placed doser to the 
free edge than in E. effusus and E. anisus. On the left valve the ridge seems to 
lie at the free edge ( cf. PI. VII ,  Fig. 7). Actual dosure of the carapace along 
the free margin not observed. 

DIMENSIONS.-See Table 1 8 .  
DISCUSSION.-Euprimites locknensis differs distinctly from other known species 

of Euprimites, particularly by the distinct reticulation of the lateral surface, the 
fairly long and broad sulcus with expanded ventral part, and the more or less 
straight ventral margin of the long dolon. From the somewhat similar E. minor 
E. locknensis differs by its much larger size, different shape of the dolon, shape 
of the sulcus, and other characters. 

OccURRENCE.-Euprimites locknensis is one of the most common ostracodes 
in the Ludibundus formation and evidently confined to these beds. It has been 
found throughout the whole vertical extension of these beds. 

Autochthonous of Jämtland.-Exposure r . 2 km W of the railway station of 
Tandsbyn; Öd; Hallen. Siljan district.-Fjäcka. Östergötland.-Smedsby Gård 
bore (9 heterom. , 30 tecnom.) .  Öland.-Böda Hamn bore (7 heterom. ,  30  
tecnom.) ;  exposure at  the beach of  Böda Hamn. Västergötland.-Norra Skagen 
bore ( 1 2  heterom. ,  26 tecnom.) ;  Kullatorp bore ( 1 2  heterom. , 24 tecnom.) ;  
Stora Asbotorp bore (7 heterom. , 20 tecnom.) .  

Euprimites bursellus n .  sp. 

PI. VII,  Figs . 1 6-zo;  Text-lig. 27 E. 

HoLOTYPE.-Left heteromorphic valve, UM no. Öl. I 1 3 ,  figured on PI. VII ,  
Fig. I 6 . 

TYPE LOCALITY.-Öland, Böda Hamn bore. 
TYPE STRATUM.-Lowermost Crassicauda limestone (at the level of 1 2 .02 m 

of the bo re) . 
DERIVATION OF THE NAME.-Diminutive from Lat. hursa, sack. 
DIAGNOSIS.-A rather small species (length of heteromorphs r .  1-r . 3  mm). 

Sulcus moderately broad, ventral part distinctly curved anteroventrally, 
scarcely expanded. Ridge around the ventral part of the sulcus low, poorly 
defined. Dolon considerably expanded anteroventrally, gradually decreasing 
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in width (tr. ) in posterior direction, and changing into a velar ridge without 
any distinct boundary. Surface with a faint reticulation. 

DESCRIPTION.-Outline of the tecnomorphic valves nearly amplete. Highest 
convexity behind the sulcus at about the middle of the valve. Dorsum low, 
rather plane, almost orthocline. Sulcus moderately broad, very slightly con
stricted in the middle, ventral part curved anteroventrally, hardly expanded, 
ha ving a bo ut the same width (long.) as the dorsal part. Surface of the valv e 
around the sulcus, except dorsally, slightly elevated, forming an indistinct 
ridge. In front of the sulcus the dorsal end of the ridge expands slightly, 
forming a low, anteriorly poorly defined preadductorial node, which eauses the 
slight constriction of the sulcus. 

Tecnomorphs with a distinct velar ridge even in the youngest instars studied. 
Anteriorly the velar structure can be traced almost up to the anterior cardinal 
corner. At the anterior end of the val ve i t has the shape of a rounded indistinct 
ridge, resembling a bend in its dorsal part. Posteriorly the velar structure seems 
to coalesce with the strong marginal ridge already before reaching the posterior 
end of the valve. The ridge then continues up to the posterior cardinal corner, 
being separated from the domicilium by a shallow, hut usually rather distinct 
furrow. In ventral view the velar ridge is slightly arehed upwards, lying highest 
somewhat in front of the transversal line through the ventral end of the sulcus 
( cf. PI. VII ,  Fig. 20 ). In the heteromorphs the dolon expands considera bly in 
anteroventral direction, and in specimens with undamaged velum the dolon 
projects as a rule in anterior direction considerably beyond the anterior end 
of the domicilium. The anterodorsal end of the dolon reaches up to the height 
of the middle of the sulcus or slightly more dorsally. In posterior direction 
the dolon decreases gradually in width, and merges smoothly into a velar ridge 
of the tecnomorphic type at about the mid-length of the postadductorial area. 
In heteromorphs the surface of the domicilium is as a rule slightly depressed 
anteroventrally of the horseshoe-shaped ridge. In tecnomorphs occasionally 
only a faint trace of this depression can be observed in the adult stage and in 
late instars. Subvelar field of both valves with a distinct ridge. It could, how
ever, not be clearly observed whether the ridge of the right valve has an ad
marginal position or not. 

The lateral surface of the valve, excepting the sulcus and the ridge around 
it, is ornamented by a faint reticulation and usually also by a row of minute 
tuberdes close to the dorsal margin of the valve. On the surface of even slightly 
corroded valves the reticulation is scarcely visible . 

DIMENSIONS.-See Table 1 9 .  
DISCUSSION.-It i s  possible that E.  bursellus may in  future prove be  identical 

with Primitia hursa KRAUSE. The latter species has been referred by BASSLER & 
KELLETT ( 1 934, p .  3 14) to Eurychilina, and by E. A. ScHMIDT ( 1 94 1 ,  pp. 27-
29) to Craspedobolbina, but is undoubtedly a species of Euprimites as pointed 
out already by HESSLAND ( 1 949 , p. 250) .  Euprimites hursa as illustrated by 
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Table I9. 

No. 
Mus . L .  H.  

H-L 
H.  Val ve  Locality Remarks 

cat . no.  valv e val ve sulcus 

I UM Öl. I I 3  I . I 4 0 .69 o.84 0 .37  h-l Böda Hamn I 2 .02 m Holotype. PI. VI I ,  

Fig. I 6 .  

2 UM Öl. I I 4 I . I 2  0 .67 o .85  0 .34 t-1 I 3 .05  m Figured on PI. VII ,  

Figs . I 9-2o. 

3 SGU I .  IO 0 .70 0.40 h-r Gammalsby 8 .65  m 
4 I .  I 5  o .67 0 . 39  t-r 8 .20 m 

5 " 1 .03 o.6o 0.76 0 . 32  t-r 5 ·75  m 

6 UM Öl.  I I 5 1 . 20 0 .73 o .82 0 .36 h-r Öland, Seby 

7 SGU 1 .27 0.69 0.88 0 . 36  h-r Motala I 00.99 m 

8 I .  I 5 0.70 o .65 0 .35 h-1 I 00.05 m Figured on PI. VII,  

Fig. I 8 .  

9 I . I 2 0 .67 0 . 3 5  h-r I O I .42 m 
I O  0 .99 0 .59 0 .3 I t-1 I O I .6o m 

I I I .  I 3 0 .72 0.87 0 . 3 8  h-r Stora Asbotorp Figured on PI. VII ,  

74· 37  m Fig. I 7 .  

I 2  I .  I 3 0 .68 0 .37 h-r Stora Asbytorp 

68 .95  m 

KRAUSE ( 1 889, PI. I ,  Figs. 7 and 8) has a moderately broad sulcus, slightly 
constricted at about its middle, and an anterolaterally curved ventral part of 
the sulcus. Moreover, the heteromorphic valve figured on PI. I, Fig. 8 by 
KRAUSE ( 1 889) is of about the same general size (length 1 mm according to 
KRAUSE 1 889, p. 9, but probably slightly longer as the foremost part of the 
dolon seems to be broken off) than that of E. bursellus and considerably smaller 
than the other more or less contemporaneous species of Euprimites. Y et E. hursa 
is stated by KRAUSE ( I 889,  p. 9) to be without ornamentation, and as E. bur
sellus has a reticulate ornamentation these species may be different. On this 
account, E. bursellus has been regarded in the present paper as a separate species. 

The shape of the sulcus and that of the dolon of E. bursellus are rather 
distinctive, and these characters together with the ornamentation and other 
features distinguish E. bursellus clearly from the other known species of 
Euprimites. 

OccuRRENCE.-Euprimites bursellus appears already in the Schroeteri beds, 
being more abundant in their upper part, and continues through the Crassicauda 
beds. 

Öland.-Böda Hamn bore (2 heterom. , 7 tecnom.) ;  Gammalsby bore (3 
heterom. ,  7 tecnom.) ;  quarry SW of Källa church; Seby. Siljan district.
Sections at Vikarbyn and Kårgärde. Östergötland.-Motala bore ( 1 2  heterom. ,  
1 5  tecnom.) ;  Smedsby Gård bore ( I  tecnom.) .  Västergötland.-Kullatorp bore 
( I  tecnom.) ;  Stora Åsbotorp bore (4 heterom. ,  3 tecnom.) .  
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Euprimites cf. eutropis (ÖPIK, 1 937) 

PI. V I I ,  Figs . 8-r r .  

A small number o f  tuberculate specimens o f  Euprimites from the Crassicauda 
limestone resemble on the whole E. eutropis (ÖPIK) , but differ in same minor 
details , especially in the shape of dolon. In at least same of the species of 
Euprimites, the length (Iong. ) of the dolon varies rather considera bly ( cf. 
E. effusus and E. suecicus) , and as the material of the species under description 
is rather small, it is difficult at present to ascertain the degree of individual 
variation of its characters. Also in the Estonian material of E. eutropis the 
individual variation is still unknown, and the present writer had at his disposal 
no topotype material of this species for comparison. 

DESCRIPTION.-Outline almost amplete . The domicilium is rather weakly 
and more or less uniformly convex. Highest convexity posteraventrally of the 
ventral end of the sulcus. Sulcus of moderate width and length (tr. ) , usual ly 
slightly constricted in the middle, and with faintly expanded ventral part. 
A low, rounded, as a rule feebly developed ridge surrounds the sulcus except 
dorsally and behind, being usually most distinct anteroventrally. A preadduc
torial node is scarcely distinguishable. Dorsum low, faintly convex, almost 
orthocline. A distinct, rather large, smooth node on the anterior earner field 
present in almost all specimens studied. 

Tecnomorphs from the erratic boulder Bergsbrunna no. I with a distinct, 
rather broad, in lateral view slightly concave velar ridge , expanding antero
ventrally. Posteriorly the velar structure can be followed up to the posterior 
cardinal corner, being shaped at the anterior end of the valve as a rounded 
ridge, and delimited from the lateral surface of the domicilium by a fairly 
distinct furrow. Anteriorly the velar structure seems to become confluent with 
the marginal ridge slightly before reaching the anterior end of the valve, but 
the actual fusion could not be observed on account of the difficulties in exposing 
the subvelar field. In ventral view the velar ridge runs in a laterally directed 
curve , the subvelar field being highest anteroventrally. The tecnomorphic velar 
structure of valves from other localities could not be examined in detail, the 
tecnomorphs found being either fragmentary or badly preserved. 

In the heteromorphs the dolon shows a rather high degree of variation. In 
the specimens from the boulder Bergsbrunna no. I the dolon is by an abrupt 
change in convexity and width distinctly delimited anteriorly and posteriorly. 
It is moderately convex and, except for the ends, of a more or less uniform 
width throughout its extension. The contact area between the dolon and the 
domicilium is placed relatively high laterally, curving rather abruptly down at 
both ends to the level of the tecnomorphic type of the velar structure . Posteri
orly the dolon changes rather abruptly inta a comparatively broad and distinctly 
concave velar ridge in front of the mid-length of the postadductorial area. 
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Anteriorly the dorsal end of the dolon lies slightly dorsally of the longitudinal 
line through the ventral end of the sulcus. 

In the heteromorphs from other localities the dolon is rather lang, and 
faintly convex. The contact line between the dolon and the domicilium is on 
the whole as in the specimens from Bergsbrunna no. 1 .  At its posterior end 
the dolon decreases rather abruptly in width, and changes inta a narrow velar 
ridge, which becomes obsolete before reaching the posterior end of the valve. 
In this respect these specimens seem to differ from the two from Bergsbrunna 
no. I and from E. eutropis. In heteromorphs from Bergsbrunna no. I the velar 
ridge behind the dolon is rather broad, and distinctly concave in both of the 
heteromorphic valves examined, and the velar structure reaches samewhat 
higher up dorsally. In E. eutropis the dolon decreases gradually in width in 
posterior direction, and the posterior boundary of the dolon seems to be rather 
poorly defined, if we may judge from the figures by ÖPIK ( I 937) .  

The lateral surface of the domicilium, except for the sulcus, the ridge sur
rounding the ventral end of the sulcus, and the node on the anterior earner 
field, ornamented with scattered, moderately large tubercles, arranged in 
irregular rows close to the dorsal margin. In the specimens from the erratic 
boulder no. IO of Erken a faint reticulation is visible between the tuberdes 
( cf. Pl. VII ,  Fig. 9). In the other specimens no such reticulation has been 
observed. 

DIMENSIONS.-See Table 20. 

Table 20. 

No. 
Mus . L .  H.  

H-L 
H. Val ve Locality Remarks 

cat. no . val ve val ve sulcus 

UM B 23 I ! . 3 3  0 .7J r .o6 0 .3 I h-c Bergsbrunna, Figured on PI . VI I ,  

boulder nr. I Fig. I O. 

2 UM B 232  ! . 3 3  0 .78 0.42 h-1 
3 UM B 233  r . 28 0.69 0 .99 0 .30 t-r Figured on PI. VI I ,  

Fig. I I .  

4 UM B 234 ! . 23 0.74 0.93 0.34 h-r Erken, boulder Figured on PI. VII ,  

no .  IO  Fig. 9 ·  

5 UM Öl.  I 25 ! . 3 I o .75 0 .95 0 .32 h-r Böda Hamn; I 0.6o m 

6 SGU ! . 20 0.72 0 .90 0 .30  h-r Smedsby Gård Figured on PI. VI I ,  

I I 9 .40 m Fig. 8 .  

DISCUSSION.-The specimens determined here as E. cf. eutropis seem to be 
rather close to E. eutropis ÖPIK, and it  is not excluded that more material may 
show them to be conspecific, or that the differences are of merely subspecific 
value. With regard to the r<J,ther considerable variability of the material de
scribed above, it is, on the other hand, not entirely excluded that a larger 
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material may prove the existence in the Crassicauda beds of Sweden of several 
different tuberculate species of Euprimites. 

The specimens from the Ludibundus limestone of the Brunfl.o-Lockne area, 
Jämtland, determined by THORSLUND ( I 940, pp. 25, I 86) as Euprimitia ? 

eutropis ÖPIK evidently belong to a new species of Euprimites. It differs from 
E. eutropis and from E. cf. eutropis particularly by a relatively very short dolon 
the anterior end of which is  placed high dorsolaterally. 

The specimens of E. eutropis figured by ÖPIK ( I 937) all belong to the hetero
morphic type.  HENNINGSMOEN ( I 953 b , p. 5 2) pointed out that Haploprimitia 
inconstans ÖPIK, I 937 •  is probably based on larval (tecnomorphic) iostars of 
E. eutropis. This seems to be a Iikely assumption. 

OccuRRENCE.-The species determined here as E. cf. eutropis has been found 
in the Crassicauda limestone . 

South Bothnian area .-Erratic boulders Erken no. 1 0  (3 heterom. ,  2 tecnom.) 
and Bergsbrunna no. 1 (2 heterom. , I tecnom.) .  Oland.-Böda Hamn bore (2 
heterom.) .  Ostergötland.-Smedsby Gård bore (I  heterom. , I tecnom.) .  Väster
götland.-Norra Skagen bore (2 tecnom.) ;  Stora Asbotorp bore (2 tecnom. ) .  

Euprimites minor (THORSLUND, I 94o) 

PI. VII ,  Figs . I Z- I S .  

1 940 Euprimitia minor n . sp .-THORSLUND, pp. I 64- 1 6 5 ,  Pl. I, Figs . I I- I Z .  
I 9 4 9  Euprimites minor (THORSLUND)-HESSLAND, p .  250 .  
I 9 5J b  Euprimites ? suecica (THORSLUND)-HENNINGSMOEN, p .  5 I .  

HoLOTYPE.-Right tecnomorphic valve, UM no. T9, figured by THORSLUND 
I 940, PI. I, Figs. I I- 1 2 .  

TYPE AREA.-Södermanland, Tvären area, Ringsö, erratic boulders. 
TYPE STRATUM.-Lowermost Ludibundus limestone. 
DIAGNOSIS.-A small species (length of heteromorphs 0.90-1 .05 mm). 

Sulcus moderately broad, comparatively short, nearly straight, slightly con
stricted in the middle, ventral part samewhat expanded, the width (Iong.)  of 
the expanded part not exceeding the width of the dorsal part. Dolon relative! y 
narrow (tr .)  and Iong, more or less plane. Surface ornamented with a distinct 
reticulation and a small number of minute tubercles. 

MATERIAL.-I 6 tecnomorphic valves, 3 tecnomorphic carapaces, and 4 
heteromorphic valves. 

DESCRIPTION.-Outline nearly amplete. The domicilium is moderately and 
rather regularly convex; greatest convexity sometimes in front of, and some
times behind the sulcus. Dorsum low, plane, nearly orthocline. Sulcus moder
ately broad, rather short (tr. ) ,  faintly hut distinctly constricted in the middle, 
with an inconspicuously expanded ventral part. The width (Iong.) of the 
expanded part does not exceed the width of the dorsal part of the sulcus, and 
seems usually to be even a little less. Ventral end of the sulcus rounded, sur-
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rounded by a low elevation, the dorsal end of which is slightly expanded and 
swollen in front of the sulcus, forming a flahened preadductorial node. 

Tecnomorphs with a distinct velar ridge also in the youngest instars exam
ined. Anteriorly the velar ridge becomes obsolete before reaching the longi
tudinal line through the middle of the sulcus, the continuation of the velar 
structure in dorsal direction being usually marked by a row of tubercles. 
Posteriorly the extension of the velar structure is about the same as anteriorly. 
In ventral view the velar ridge follows a gentle, laterally directed curve, the 
highest point of which lies usually at about the transversal line through the 
sulcus ( cf. PI. VII ,  Fig. 1 3 ) .  

In heteromorphs the velar structure is developed ventrally and antero
ventrally as a rather narrow flange, more or less plane ventrally, and concave 
near its anterodorsal end. The lateral surface of the dolon is as a rule faintly 
undulate . The contact area between the dolon and the domicilium seeros on 
the whole to agree with that between the corresponding part of the tecno
morphic velar ridge and the domicilium. In the heteromorphs the antero
ventrar part of the area is perhaps situated slightly higher upon the side. 
Anteroventrall y of the sulcus no apparent depression could be observed in the 
lateral surface of the domicilium. 

Subvelar field of both valves with a distinct, rather strong ridge . The ridge 
of the right valve occupies an admarginal, that of the left valve a marginal 
position. In closed carapaces the left valve evidently slightly overlaps the right 
valve along the free margin. 

The ornamentation of the lateral surface of the valve, except for the sulcus 
and the ridge around it, consists of a distinct reticulation with a small number 
of scattered minute tubercles .  The tuberdes are more numerous near the 
dorsal margin, forming there two irregular rows. The area dorsally of the 
longitudinal line through the dorsal end of the sulcus seeros to be almost 
devoid of pits. 

DIMENSIONs.-See Table 2 1 .  
DISCVSSION.-Euprimites minor reserobles on the whole the type species, 

E. reticulogranulatus, of which the largest specimen known (holotype) is only 
slightly larger than that of E. minor. Euprimites reticulogranulatus also has the 
same general type of ornamentation. In this species the sulcus, however, 
exhibits a different shape, being strongly expanded ventrally, and surrounded 
by a much higher and stronger ridge. 

Euprimites minor was believed by HENNINGSMOEN ( 1953  b, p. 57 ;  cf. also 
1 953  a ,  p. 230) to be founded upon young instars of E. suecica. This, however, 
is certainly not the case. The specimens of E. suecica of the same size as E. minor 
have no velar ridge, a different outline, and a narrow, straight sulcus. Further
more, the ornamentation is quite different. 

OccURRENCE.-Euprimites minor has been found only in the boulders of the 
lowermost Ludibundus limestone at Tvären, Södermanland. 
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Table 2 I .  

UM Mus. L. H .  
H-L 

H. 
Val ve Remarks 

cat. no . val ve valv e sulcus 

T 96 r .o5 o .62 0 .83  0 .27 h-1 Figured on PI. VI I ,  Fig. I 5 .  

T 97 I .  O I  0 - 59  o .83  0 .23  h-1 Figured on PI. VII ,  Fig. I4 .  

T I oo I .OO o .62 0 . 77 0.27 h-r 

T 99 0 .94 o . 56  0 .3 I h-r 

T 98 ! .02 o.6o o .82 0 .25 t-1 Figured on PI. VI I ,  Figs . 1 2-I 3 .  

T I O I  0 .93 o . 5 7  0.73 0.23  t-r 

T I o2 0.92 0 - 54 0 .72 �-23  t-1 

T I o3 0.9 I  0- 5 7  0.70 0 .25 t-r 

T I o4 o .87 0. 5 3  o .67 0.23 t-r 

T 9  o.85 0. 5 2  O. I 9  t-r Holotype.  THORSLUND I 940, PI. I ,  Figs . 

I I- I2 .  

T I o5 0.78 0-49 o .62 O. I 9  t-r 

T 1 06 0.77 0.47 o.64 O. I 7  t-c 

Euprimites suecicus (THORSLUND, 1 940) 

PI. VI I ,  Fig. 2 I ;  PI.  VI I I ,  Figs . I-I I ;  Text-figs . 7,  2 7 C ,  30, 3 1 .  

1 940 etenobolbina suecica n . sp.-THORSLUND, pp . 1 72-1 7 3 ,  PI. 2 ,  Figs . 1 3 ,  I4 ,  
PI .  3 ,  Fig. 14 .  

I 95 3  a Euprimites suecica (THORSLUND)-HENNINGSMOEN, pp .  229-230 .  
non 1 95 3 b Euprimites ? suecica (THORSLUND)-HENNINGSMOEN, PI. 1 ,  Fig. 16 ,  PI. 5 ,  

Fig. 2 ( = Euprimites n .  sp . ) .  

HoLOTYPE.-Left heteromorphic valve, figured on Pl. VII ,  Fig. z r ;  THoRs
LUND 1 940, Pl. 2, Fig. I4 (SGU). 

TYPE LocALITY.-Exposure 1 . 2 km W of the railway station of Tandsby, 
Brunfl.o-Lockne area, Jämtland. 

TYPE STRATUM.-Lower Ludibundus limestone. 
DrAGNOSrs.-A rather large species (length of heteromorphs r . r s-1 .75 mm). 

Sulcus narrow, straight, ventral part only inconspicuously expanded, almost 
without any surrounding elevation. Outline strongly preplete. No velar ridge 
in iostars shorter than 1 . 2 mm. Lateral surface of well-preserved valves with 
a very faint reticulation, rest of surface covered with scattered rather small 
tuberdes of somewhat varying size. 

MATERIAL-A rather large number of specimens . 
DESCRIPTION.-Outline distinctly postplete . Domicilium in ventral view 

rather regularly convex, highest convexity slightly behind the sulcus. Sulcus 
practically straight, transversally directed, narrow, ventral part very slightly 
expanded and surrounded by a low, often scarcely discernible elevation. In 
large specimens the dorsal end of the latter is slightly expanded in front of 
the sulcus so as to form a fl.attened preadductorial node. Dorsum low, epicline 
(Pl. VIII ,  Fig. 3 ) .  

2 2 - 563272 Bull. oj Geol. Vol . XXXVII 
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A B 

Fig. 3 0 .  Euprimites suecicus (THORSL. ) .  Diagramrnatic drawings of a heteromorph with a Iong 
dolon (A) and with a short dolon (B). The centact Iine between the dolon and the domicilium 
is drawn as seen on immersion of the specimen into a liquid. A, after the specimen figured on 

PI.  V I I I ,  Fig. 6 ;  B,  after that on PI. V I I I ,  Fig. 9 .  x 2 5 .  

Large tecnomorphs with a distinct velar ridge, no such structure being 
present in young instars . There is same overlap in size between the specimens 
with a distinct velar ridge, and those without a velar structure. The latter may 
be developed on specimens with a length of 1 . 25 mm and more, hut specimens 
without a velar structure have been observed up to a length of 1 . 3 5  mm (cf. 
Fig. 7) .  Ventrally and anteroventrally !arge specimens passess a prominent, 
rounded velar ridge. Farther dorsally the ridge gradually changes inta an 
indistinct bend, often carrying a row of tubercles. The change from a ridge 
into a bend occurs anteriorly at about the middle of the anterior end of the 
valve, whereas posteriorly the velar structure can usually be followed slightly 
higher up in dorsal direction. In ventral view the velar structure is slightly 
arehed in lateral direction, lying highest anteroventrall y ( cf. PI. VIII ,  Fig. 2). 
In young instars the velar structure is bend-like or missing ( cf. PI. VII I ,  
Fig. I I ) . Subvelar field comparatively very low ( cf. PI. VIII ,  Figs . 2 ,  4). 

In heteromorphs the anteroventral part of the velar structure is strongly 
expanded, formin g a rather broad ( tr. ) dolon, and the contact area between 
the dolon and the domicilium is placed considerably higher upon the side of 
the domicilium than the corresponding part of the velar structure in the tecno
morphs ( cf. PI. VII I ,  Fig. 8) .  The ends of the dolon are distinctly marked by 
a rather abrupt decrease in the width of the velar structure, and by an equally 
abrupt curve of the contact area. The length of the dolon varies rather con
siderably ( cf. Fig. 30 ) , and there is evident! y no earrelation between i t and the 
size of the val ve ( cf. Fig. 7). The variation in the extension of the dolon is 
indeed so great that the present writer originally supposed the material from 
Tvären to consist of several different species. A close study of numerous 
specimens has, however, displayed no evident differences in other characters 
between the valves with long and short dolon. The differences in the length 
of the dolon thus seem to be due to individual variation of about the same 
magnitude as in E. effusus. 

Large specimens of both valves have a distinct marginal ridge at the free 
margin, that of the left valve being obviously slightly more prominent (PI. 
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Fig. 3 r .  Euprimites suecicus (THORSL. ) .  Diagramrnatic drawing of a trans
versal section of a heteromorphic valve. x s o .  

VIII ,  Fig. 4) . As far as can be judged from the material studied no conspicuous 
overlap does seem to occur along the free margin. In young instars no marginal 
ridges are developed (PI. VII I ,  Fig. I I ) . These ridges seem to appear more or 
less simultaneously with the velar ridge. 

The ornamentation consists of small scattered tuberdes of somewhat varying 
size. They are usually more closely placed near the dorsal margin, forming 
one or two irregular rows. The surface of weil preserved specimens shows a 

faint reticulation. On some specimens it appears as if the reticulation might 
also be called a reticulo-granulation, since it is formed by minute granules 
arranged in rows so as to produce a reticulate appearance. 

DIMENSIONS.-See Table 22.  
In the table, the following terms have been used to denote differences in 

the development of the velar structure: "short" = comparatively short (Iong.)  
dolon; " Iong" = comparatively Iong dolon; "interm." = dolon of an interme
diate longitudinal length; "ridge" = velar structure developed as a ridge ; 
"bend" = velar structure faint, bend-like; "missing" = no distinct velar 
structure developed. The holotype (specimen no. I ) has been found in an 
exposure I .2 km W of the Tandsbyn railway station, the other measured 
specimens in erratic boulders of Tvären area, Södermanland. 

DISCUSSION.-By its distinctly postplete outline, straight, narrow, and 
relatively shallow sulcus, comparatively feebly developed velar ridge, its 
ornamentation, and other characters E. suecicus clearly differs from other 
known species of Euprimites. There occur, however, in the Crassicauda lime
stone one or two still undescribed new species of Euprimites which resemble 
E. suecicus, hut differ in the shape of the dolon. 

The specimens from 4 b b of the Oslo area described by HENNINGSMOEN 
( I 953 b) as E. ? suecica belong, in the light of the specimens studied by the 
present writer, to a new species of Euprimites close to E. locknensis. 

OccuRRENCE.-Euprimites suecicus has been found only in the Ludibundus 
limestone. 

Jämtland, Brunflo-Lockne area. Exposure 1 . 2  km W of the railway station 
of Tandsbyn. Södermanland, Tvären area. Ringsö (boulders) . 



320  VALDAR JAANUSSON 

Table 22.  

Mus. L.  H.  H.  
Velar 

No . 
cat .  no. val ve val ve 

H-L sulcus Val ve struc- Remarks 
ture 

SGU 1 .73 I .  lO I . 3 I  0.48 h-1 short Holotype. PI. VII ,  Fig. z r ;  

THORSLUND 1 940, PI. 2 ,  Fig. 1 4. 

2 UM T r o7 r .67 r .z8 0.46 h-1 in term. Figured on PI. V I I I ,  Figs. 7-8 . 

3 UM T r o8 L 5 7  I .OO 0.44 h-1 Iong " PI. VI I I ,  Fig. 6 .  

4 UM T 3 2 a r . s6 ! .02 0.42 h-r Iong THORSLUND, 1 940, PI. 3, Fig. 4· 

s UM T u o a  ! . 5 2  I .OO I .  I I  0.44 h-r lo p g Figured on PI. V I I I ,  Fig. s . 

6 UM T I I I  r .  s r 0-94 I . I 3  0 . 38  h-l short " PI. VI I I ,  Fig. 9 ·  

7 UM T r r z ! .45 0.92 I . l 2  0 .38  h-1 in term. 

8 UM T I I 3 ! . 3 9  0 .89 I .  I I  0 .36  h-1 Iong 

9 UM T 1 1 4 a  ! .24 0-77 0 .98 h-1 Iong 

l O  UM T u s a I . I 7 0 .72 0 .3 1 h-r short 

I l  UM T u 6  r .8s ! .09 I . 3 8  o. s o t-c rid ge Figured on PI. V I I I ,  Figs . 3-4. 

1 2  U M  T I I 7 L 5 7  o .87 r . r 6  0 . 37  t-r 

1 3  U M  T u 8  r .  s s  0 .93 r .o8 0 - 39  t-r Figured on PI. VI I I ,  Figs. r -2 .  

14  UM T 32b  L 53  0 .93  I .  I I  0 - 39  t-r 

r s UM T r zo ! .48 0 -94 I . I 3  0 . 38  t-r 

r 6  U M  T r z r  ! .48 o .8s I .07 0 . 38  t-1 

1 7  U M  T u o b I . 3 6  0.79 ! .03 0-43 t-r 

r 8  U M  T r zz ! . 3 5  o .82 r .  os 0 . 32  t-1 "bend" 

1 9  U M  T r z6 ! . 30  0 .75 0 .96 0 -34 t-1 miss in g Figured on PI. V I I I ,  Figs. r o-r  r .  

20 UM T 1 24 ! . 34 o .82 ! .04 0 . 33  t-1 

2 1  U M  T I I 4 b  ! . 30  0 -79 0 .99 t-r rid ge 

22 SGU ! .29 0.78 0 .96 0 .34 t-r 

23  UM T r zs r .z6 0 .75 0 -95 0. 3 1  t-1 missing 

24 UM T 94 b ! . 23 0.70 0 .94 o .zs t-1 

25  UM T 1 27 r . r 8  o .6s 0.90 0-29 t-r 

26 UM T zo I . I 7 0.70 o.84 t-c THORSLUND 1 940, PI. 2, Fig. 1 3 .  

27 UM T 1 29 I .  l O  0 .66 o .82 o .zs t-1 

28 UM T 1 23 ! . 3 5  o .82 ! .04 0 . 38  t-c "ben d" 

29 UM T 1 30 ! .02 o.6o o .zs t-1 mtssmg 

30 UM T 1 3 1  0 .96 o. s 9 0.70 0 .24 t-r 

3 1  UM T 1 3 2  0.90 o .s 6 o.68 0 .23 t-r 

3 2  UM T 1 3 3  0.70 0 . 38  o. s s  � o. r s t-r 

Gen. Levisulculus n. gen. 

TYPE SPECIES .-Levisulculus lineatus n. s p .  
DIAGNOSIS.-Almost non-sulcate, with an indistinct, as a rule slightly curved, 

narrow sulcal depression, mostly with a small preadductorial node in front of 
it. Outline usually rather strongly preplete . Tecnomorphs with a moderately 
broad to narrow velar flange, not reaching the posterior cardinal corner. 
Heteromorphs with a distinct, rather strongly convex dolon which is usually 



MIDDLE ORDOVICIAN OSTRACODES 3 2 1  

Fig. 3 2 .  Diagramrnatic drawings o f  tecnomorphic valves t o  show the position o f  the scar o f  the 
adductor muscle (Add). A, Levisulculus troedssoni (THORSL.) after the specimen figured on PI. 

V I I I ,  Fig. 1 6 .  B,  Levisulculus granulasus (THORSL.) after the holotype.  x JO. 

broadest anteriorly. A small, rounded muscle scar is situated at about the 
mid-height of the lateral surface of the valve or slightly ventrally of it. 

SPECIES.-Levisulculus lineatus n. s p .  
Primitia ? extraria ÖPIK, 1 937  
Primitia troedssoni THORSLUND, 1 940 
Primitia granulosa THORSLUND, 1 940. 

GENERIC CHARACTERS .-In all species referred here to Levisulculus the outline 
is rather strongly preplete . Hinge-line long, only slightly shorter than the 
length of the domicilium. Dorsum low to moderately high (tr. ) , almost ortho
cline to slightly epicline . Preadductorial node usually low, indistinctly defined 
anteriorly. Behind it the surface of the valve is slightly depressed, forming a 
narrow, indistinct sulcal depression, the ventral end of which is curved antero
ventrally in most species. The anterior boundary of the sulcal depression i s  
formed b y  the posterior margin o f  the preadductorial node and usually rather 
distinct. Posteriorly this depression merges gradually into the general surface 
of the postadductorial area. Thus the sulcal depression can, in most species 
at least, be characterized as a semisulcus behind the preadductorial node. In 
the species studied a small, rounded adductorial muscle scar is situated at 
about the mid-height of the lateral surface of the domicilium or slightly ven
trally of i t ( cf. Figs . z6 C, D, 32) .  I t is conspicuous by the absence of the 
ornamentation. 

Tecnomorphs with a moderately broad to narrow velar flange, not quite 
reaching the posterior cardinal corner. In heteromorphs the velar structure is 
expanded almost along its whole extension into a broad and usually rather 
convex dolon. The posterior end of the dolon is as a rule fairly indistinct, the 
convex part of the velum decreasing gradually in width in posterior direction 
and merging into a faintly concave velar flange of the tecnomorphic type with
out an y particular ly distinct boundary. The anterior end of the dolon is distinct, 
being marked by an abrupt decrease in width and in convexity of the velar 
structure, and by the steeply sloping area of contact between the dolon and 
the domicilium. The foremost part of the dolon is usually the broadest. The 
contact area between the dolon and the domicilium is placed considerably 
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higher up the side than that between the corresponding part of the tecno
morphic velar structure and the domicilium, and lies highest near the anterior 
end of the dolon, just in advance of the abrupt curve of the velar contact area 
towards the free margin. These characters of the dolon are exhibited by all 
heteromorphs studied of Levisulculus, and thus seem to be of generic value. 

All species of Levisulculus known so far are rather small, and owing to the 
difficulties in their preparation the closure of the carapace along the free 
margin and the subvelar field are incompletely known. 

DISCUSSION.-On account of its strongly preplete outline and the rather 
convex and anteriorly swollen dolon the genus described takes a samewhat 
isolated position within Tvaerenellinae. The main distinguishing features from 
the other tvaerenelline genera lie in the position of the muscle scar, the outline 
of the valve, and the shape of the dolon. All species of Levisulculus known so 
far possess a faint sulcal depression, hut the genus may include also entirely 
non-sulcate species. Primitiella pulex ÖPIK, 1 937 ,  is nonsulcate, hut has the 
distinctly preplete outline of the valves characterizing the species included 
here in Levisulculus. Of this species only tecnomorphs are known at present. 
If, however, the species should passess a muscle scar situated as in Levisul

culus, and if the heteromorphs should prove to have the Levisulculus type of 
dolon, the species may have to be referred to this genus. In this case Levisul
culus and Tvaerenella are clearly distinguished also by the outline of the val ves .  
At present Primitiella pulex is tentatively referred to Tvaerenella. 

OccuRRENCE.-All known species of Levisulculus occur in the Ludibundus 
limestone and contemporaneous beds. At present the genus is unknown out
side Baltoscandia. 

Levisulculus lineatus n .  sp. 

PI. V I I I ,  Figs . 1 2-1 5 ;  Text-fig. 26 C,  D. 

HOLOTYPE.-Left heteromorphic valve, UM no. T 89, figured on PI. VII I ,  
Fig. 1 2 . 

TYPE REGION.-Tvären area. Found in erratic boulders. 
TYPE STRATUM.-Lowermost Ludibundus limestone. 
DERIVATION OF THE NAME.-The name refers to the ornamentation con

sisting of narrow ridges. 
DIAGNOSIS.- Length of the heteromorphs 0 .75-0.90 mm. Sulcal depression 

faint, preadductorial node indistinct, situated near the ventral end of the sulcal 
depression. The ornamentation consists of anastornasing ridges, directed 
anteroventrally in front of the sulcus, and posteraventrally behind the sulcus. 

MATERIAL.-2 tecnomorphs, 5 heteromorphs. 
DESCRIPTION.-Outline rather strongly preplete, anterior end broadly 

rounded, posterior end almost straight. Angle of posterior cardinal corner 
about 90°. Valves rnoderately convex in ventral view, highest convexity slightly 
behind the sulcal depression (PI. VIII ,  Fig. 1 3 ) .  Sulcal depression faint, 
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slightly curved, reaching to about 1/2 of the height of the valve, rather broad 
and poorly defined dorsally, narrow and more distinct ventrally. A faint 
elevation in front of the ventral part of the sulcal depression earresponds to 
the preadductorial node. A similar faint elevation is situated behind the dorsal 
part of the sulcal depression. At the ventral end of the depression a small, 
rounded, smooth muscle scar, situated at about the mid-length of the lateral 
surface of the domicilium (cf. Fig. 26 C, D) .  

Tecnomorphs with a velar flange resembling that of L. troedssoni ( cf. Fig. 
26 D). Anteriorly the flange reaches to the anterior cardinal corner, posteriorly 
it seems to become obsolete on approaching the posterior end of the valve. 

In heteromorphs the anteroventral and ventral part of the velar structure 
is expanded and rather strongly convex, forming a distinct dolon. The greatest 
width of the dolon lies anteriorly; in posterior direction the dolon narrows 
gradually. Anterior end of the dolon marked by an abrupt change in convexity 
and in the width of the velar structure, imparting to the end of the dolon a 
swollen appearance. Dorsally of the anterior end of the dolon and up to the 
anterior cardinal corner the velar structure continues as a narrow flange ( cf. 
Fig. 26 C), identical with that of tecnomorphs. Contact area between the dolon 
and the domicilium strongly curved dorsolaterally, lying highest anteriorly. 
At the anterior end of the dolön the contact area slopes rather steeply towards 
the free margin. Posteriorly, near the posterior end of the valve, the narrowed 
dolon merges without any clear boundary into a narrow, faintly concave velar 
flange of tecnomorphic type. A distinct keel runs at about the middle of the 
dolon in its whole extension, hut is most conspicuous anteriorly, and present 
on all heteromorphic specimens studied. 

The ornamentation consists of anastornasing ridges, directed in front of the 
sulcal depression anteroventrally, and behind it posteroventrally, extending 
from the dorsal margin to the velum. The ridges cross the sulcal depression 
without any apparent change in direction or strength. Only the small , rounded 
muscle scar is uneovered by the ornamentation (Fig. 26 C,  D). The externa! 
surface of the dolon is faintly radially striated .  

DIMENSIONs.-See Table 23 .  
DrscussroN.-The ornamentation of  L. lineatus seems to  resemble that of 

Ectoprimitia corrugata (KRAUSE). In the latter species, however, according to 
the description by KRAUSE ( 1 892, p. 386), the ridges arrange themselves ven-

Table 2]. 

No. 
UM Mus. L. H. H-L Val ve Remarks cat. no. valv e valv e 

T 89 - o.89 0 .52 h-1 Holotype. PI. VIII ,  Fig. 1 2 .  

2 T 90 o. s l h-1 Figured on PI. VIII ,  Figs . 1 3- 1 4 .  

3 T 9 1  0.79 0.47 o.66 h-r Figured on PI. VI I I ,  Fig. 1 5 .  
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trally inta a reticulate pattern and, according to the KRAUSE's figure the direc
tion of the ridges is posteroventral in front of, and anteroventral behind the 
sulcal depression, i .e .  exactly contrary to that in L. lineatus. Also the outline 
of E. corrugata is rather different. 

OccvRRENCE.-Levisulculus lineatus n. s p. has been found only in the boulders 
on Ringsö , Tvären area, Södermanland. Lowermost Ludibundus limestone. 

Levisulculus troedssoni (THORSLUND, 1 940) 

PI. VI I I ,  Figs . I 6- I 8 ;  Text-fig. 3 2 A. 

1 940 Primitia troedssoni n . sp .-THORSLUND, pp. 1 63-I 64, PI. I ,  Figs . I 3- I 4 .  
cf. I 940 Primitia troedssoni n . sp .-THORSLUND, P I .  I ,  Fig. I S .  

HoLOTYPE.-Right tecnomorphic valve, U M  no. T I o, figured by THORs-
LUND I 940, Pl. I ,  Figs. I 3-I4 .  

TYPE REGION.-Tvären area, Södermanland. Found in erratic boulders. 
TYPE STRATUM.-Lowermost Ludibundus limestone. 
DIAGNOSIS.-Preadductorial node flattened but fairly conspicuous, sulcal 

depression shallow, narrow, and curved. The ornamentation consists of a faint, 
bu t distinct reticulation and, on same specimens at least, also of small scattered 
tubercles. 

MATERIAL.-I o  tecnomorphic valves. 
DESCRIPTION.-Outline distinctly preplete . Lateral surface rather flattened 

in ventral view (cf. THORSLUND I 940, Pl. I ,  Fig. I 4) ,  highest convexity slightly 
in front of the sulcal depression. Dorsum lo w, plane, epicline, its inner boundary 
formed by a sharp edge. Preadductorial node rather distinct, flattened, situated 
comparatively close to the dorsal margin ,  mcrging in anterior direction inta 
the general surface of the preadductorial area. Sulcal depression shallow, fairly 
distinct, narrow, curved; anterior boundary formed by the convexity of the 
preadductorial node, posteriorly merging without any distinct boundary inta 
the general surface of the postadductorial area, thus developed as a semisulcus. 
A small, rounded, smooth adductorial muscle scar is situated ventrally of the 
ventral end of the sulcus, at about the mid-height of the lateral surface of the 
domicilium ( cf. Fig. 32 A) . 

Tecnomorphs with a narrow velar flange ( cf. Pl. VIII ,  Fig. I7 ;  on the holo
type figured by THORSLUND, I 940 , Pl. I ,  Fig. I 3  the peripheral part of the 
flange is broken off) .  Posteriorly the velar flange does not seem to reach the 
posterior cardinal corner, but becomes apparently obsolete on approaching 
the posterior end of the valve. Anteriorly the flange can be followed almost 
up to the anterior cardinal corner. Close to the domicilium the lateral surface 
of the flange is as a rule faintly undulate . 

The heteromorphic valve from the Lockne area, Jämtland, figured by 
THORSLUND ( I 940, Pl. I ,  Fig. I 5 )  does not show any trace of a reticulation, 
and its identity with L. troedssoni is, therefore, uncertain. For the time being 
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this specimen will be referred to as L. cf. troedssoni. In this specimen the dolon 
has anteriorly on the whole the same swollen shape as in L. lineatus, the 
contact line between the dolon and the domicilium being abruptly bent down 
to the level of the narrow tecnomorphic type of the velar structure. Posteriorly 
the dolon merges more or less gradually into a slightly concave velar flange. 
In the boulders of the Tvären area no heteromorphs of L. troedssoni have so 
far been found. 

Right val ve with a distinct marginal ridge ( cf. THORSLUND 1 940, Pl. I, Fig. 
1 5 ) .  The subvelar field of the left valve has not been accessible to examination. 

The ornamentation consists of a faint reticulation ( cf. Pl. VIII ,  Fig. 1 8) .  
Ventrally o f  the sulcal depression the rows o f  pits are directed longitudinally, 
behind the sulcus posterodorsally, and in front of it anterodorsally. In addition 
to the reticulation also scattered tuberdes can be seen on som e specimens ( cf. 
Pl. VII I ,  Fig. 1 6) .  In other respects these specimens do not seem to differ 
from those which exhibit only a reticulation. 

DIMENSIONS.-See Table 24. The specimens measured have been found in 
erratic boulders of the Tvären area, Södermanland. 

Table 24. 

No. 
UM Mus . L.  H.  

H-L Val ve Remarks 
cat. no . va l  ve val ve 

T 274 0 .86 0 . 5 1 t-1 Figured on PI. VI I I ,  Fig. 1 6 .  

2 T 1 0  0.79 � 0.43 0 .7 1 t-r Holotype. THORSLUND 1 940, PI. I '  

3 T 94 0.79 0.41 t-r Figs . 1 3- 1 4. 

4 T 92 0.76 0.45 0.68 t-1 Figured on PI. VI I I ,  Figs . 1 7- 1 8 .  

s T 93 o.66 0 . 36  o.6o t-1 

DISCUSSION.-Levisulculus troedssoni resembles L. extraria (ÖPIK) with 
regard to the shape of the sulcus and the preadductorial node. I t is difficult to 
get a clear idea of the details of the ornamentation in the latter species as the 
ornamentation cannot be clearly seen in ÖPIK's figure ( 1 937 ,  Pl. X, Fig. 1 9) ;  
according to his description ( 1 937 ,  p .  1 8) it is lineate and minutely granulate, 
thus apparently of the same type as in L. troedssoni. A new figure showing the 
details of ornamentation is needed in order to give a better characterization 
of L. extraria. According to our present knowledge L. troedssoni differs from 
L. extraria essentially by the outline of the valve which in the latter species 
has a considerably more pronounced preplete shape. 

OccvRRENCE.-Levisulculus troedssoni has been found only in the Ludibundus 

limestone. Södermanland, Tvären area, boulders. Similar, possibly conspecific 
specimens occur in Jämtland, Brunflo-Lockne area (exposure 0.7 km SSW of 
the Tandsbyn railway station) . 
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Levisulculus granulosus (THORSLUND, 1 940) 

PI. VI I I ,  Fig. 1 9 ;  Text-fig. 3 2 B .  

1 940 Primitia granulosa n . sp.-THORSLUND, p .  1 64,  P I .  r ,  Fig. r 6 .  

HoLOTYPE.-Right tecnomorphic valve, UM no .  T u ,  figured on P l .  VII I ,  
Fig. 1 9 ;  THORSLUND 1 940, P l .  r ,  Fig. r 6 .  

TYPE REGION.-Tvären area, Södermanland. From an  erratic boulder. 
TYPE STRATUM.-Lowermost Ludibundus limestone. 
DIAGNOSIS.-Similar to L. extraria (ÖPIK), hut with rather coarse tuberdes 

and a more conspicuous sulcal depression. 
DESCRIPTION.-Only the holotype is known. Outline distinctly preplete, 

posterior margin of the valve broadly rounded. Lateral surface of the domi
cilium moderately convex, highest convexity in front of the preadductorial 
node . Dorsum moderately high (tr. ) ,  faintly epidine. Preadductorial node 
small, distinct, smooth, rounded, situated in front of the dorsal part of the 
sulcal depression, its dorsal and posterior boundaries well defined, anterior 
and ventral boundary formed by a faint change in convexity. On account of 
its smooth surface the preadductorial node is, however, rather sharply defined 
also along its anterior and ventral margins. Sulcal depression fairly distinct, 
shallow, slightly curved, more or less transversally directed, extending almost 
to the ventral margin of the lateral surface of the domicilium. It is broadest 
at about halfway between the preadductorial node and the ventral end of the 
depression, and is provided there with a smooth, rounded adductorial musde 
scar (Fig. 32 B) which is not quite dearly visible in the photograph (Pl. VII I ,  
Fig. 1 9) .  The scar is situated a t  about the mid-height of  the lateral surface of 
the domicilium. Velar structure developed as a narrow flange. Anteriorly the 
flange reaches almost up to the anterior cardinal corner, posteriorly it becomes 
rather suddenly obsolete before reaching the posterior end of the valve. 

The ornamentation consists of rather coarse tuberdes and a minute granu
lation between the tuberdes .  The intervals between the tuberdes are usually 
larger than their diameter .  The lateral surface of the frill is faintly undulate 
close to the domicilium, and covered with a fine, concentric striation. 

DIMENSIONS OF THE HOLOTYPE.-Length of the lateral surface of the domi
cilium o.86 mm; height of the lateral surface of the domicilium 0-45 mm; 
height of the valve 0 . 53  mm. 

DrscussiON.-The outline and the shape of the preadductorial node of 
L. granulosa resemble those of L. extraria ÖPIK. The sulcal depression seems, 
however, to be longer than in the latter species and the ornamentation to 
consist of much coarser tuberdes without any trace of a reticulation. 

OccuRRENCE.-See the type region and the type stratum. 
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Gen. Hesperidella ÖPIK , 1 937 

TYPE SPECIES.-Primitia esthonica BONNEMA, 1 909. 
DIAGNOSIS.-Unisulcate, with a large, rounded presulcal knob and a con

spicuous crest around the sulcus and the knob . Dorsal plica strongly developed. 
Velar structure moderately broad, flange-like, slightly concave in tecnomorphs, 
anteroventral part expanded into a plane to slightly convex dolon in hetero
morphs. 

SPECIES .-Primitia esthonica BONNEMA, 1 909 
Primitia (Ctenobolbina?) globifera KRAUSE, 1 892. 

According to SARV ( 1 955 )  a new species of Hesperidella occurs in the Rakvere 
Stage of Estonia. 

REMARKS.-The heteromorphic type of Hesperidella was previously un
known. From the other tvaerenelline genera Hesperidella differs clearly by its 
large and prominent presulcal knob, and the strong crest around the sulcus 
and the knob . 

OccVRRENCE.-Hesperidella is known from the Middle Ordovician Kukruse, 
Idavere, and Johvi Stages of Estonia, from corresponding beds in Sweden, 
and from the U p per Ordavieian Rakvere Stage of Estonia. 

Hesperidella esthonica (BONNEMA, 1 909) 

PI. VI ,  Figs . 1-3 ; Text-fig. 3 3 ·  

1 909 Primitia esthonica n . sp .-BONNEMA , p. 3 2 ,  PI. VI, Fig. 30 .  
? I 9 2 4 Primitia esthonica BoNN.-KUMMEROW, p .  440 . 

I934  Eurychilina esthonica (BONNEMA)-BASSLER & KELLETT, p. 3 1 4. 
1 937  Hesperidella estonica (BONNEMA)-ÖPIK, p .  49,  PI .  XI ,  Figs . 1 4- 1 5 .  
1 940 Hesperidella globijera (KRAUSE)-THORSLUND, p. 1 79 ,  PI. 3 ,  Fig. 1 2 ,  PI. 5 ,  Fig. 6 .  
I 9 5 5  Hesperidella estonica (BONNEMA)-SARV, p .  1 6 .  
I 9 56 a  Hesperidella estonica (BONNEMA)-SARV, p .  49·  

LECTOTYPE.-Right tecnomorphic valve, TM no. Os-22 1 8 , figured by 
BONNEMA 1 909 , Pl. VI, Fig. 30 .  

TYPE LOCALITY.-Kukruse ( = "Kuckers") ,  Estonia. 
TYPE STRATUM.-Kukruse Stage, probably its lower zone (Cu a). 
DESCRIPTION.-No real diagnosis can at present be given, the type species 

being as yet the only one which is sufficiently known. 
Domicilial outline almost amplete. In ventral or dorsal view the top of the 

presulcal knob lies highest, the highest convexity of the rest of the valve lying 
slightly behind the sulcus. Presulcal knob large, its transversal diameter in 
tecnomorphs about equal to the distance between the ventral end of the knob 
and the velar flange; in heteromorphs its diameter is as a rule larger than the 
distance mentioned. This is due to the more dorsal position of the contact 
area between the dolon and the domicilium. The knob is evenly rounded or 
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A B 

Fig. 3 3 ·  Hesperidella esthonica (BoNNEMA) . Reconstructions of a tecnomorphic (A) and a hetero
morphic (B) val ve. A, after the specimen figured on PI. VI, Fig. z. B,  after that on PI. VI, Fig. r .  

x 3 5 · 

slightly oblong, its transversal diameter being somewhat larger than the longi
tudinal. Sulcus deep, rather narrow. A distinct, prominent crest running in 
an even curve surrounds the sulcus ventrally, and the knob ventrally and 
anteroventrally. Anteroventrally of the knob the crest gradually becomes low 
and, in front of the knob , almost obsolete . Between the knob and the crest a 
narrow and shallow furrow is developed which seems to be of ornamental 
character, not forming any conspicuous intemal elevation. On the intemal 
mould the anterior boundary of the knob is as a rule formed by a semisulcus. 
A shallow furrow separates the knob also from the dorsal plica, and thus the 
whole knob is surrounded by a distinct depression. The dorsal plica is divided 
into a posterior and an anterior arch, and as the posterior arch becomes almost 
completely obsolete anteriorly, just before reaching the anterior arch, both 
arehes are not quite connected. The anterior arch forms a direct continuation 
of the crest behind the sulcus, surrounds the sulcus dorsally, and is anteriorly 
continuous with the velar structure. 

Tecnomorphic velar structure moderately broad, flange-like, broadest ven
trally, decreasing in width anteriorly and posteriorly. The anterior end of the 
flange is confluent with the dorsal plica, whereas posteriorly the flange ends 
rather abruptly, slightly ventrally of the mid-height of the lateral surface of 
the domicilium. On tecnomorphs no undulation of the lateral surface of the 
flange has been observed. Heteromorphs with a conspicuously expanded 
anteroventral part of the velar flange forming a faintly convex dolon sur
rounded by narrow, upturned, rim-like peripheral margin. In all heteromorphs 
examined the surface of the dolon is faintly, but distinctly undulate . 

The subvelar field is slightly concave, rather high (tr .)  ventrally. On the left 
valve a faint marginal ridge has been observed shaped as an unconspicuous 
thickening of the valve at the free edge . Subvelar field on the right valve not 
observed, closure of the carapace along the free edge unknown. 

The whole lateral surface of the valve, excepting the part surrounded by 
the crest, is covered with minute, closely placed granules which are separated 
by rather deep and distinct minute depressions. This ornamentation is  on the 
whole of a reticulogranulate type, the arrangement of the granules giving a 
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fine! y reticulate appearance. In addition there is a small number (3 5-60) of 
rather !arge scattered tubercles. On less weil preserved valves the minute 
granules cannot be seen, and the ornamentation then seems to consist of 
tuberdes only. The changing appearance due to weathering of the ornamenta
tian in this species was pointed out also by THORSLUND ( 1 940 , p. 1 79). Accord
ing to the observations of the present writer the reticulate appearance of the 
ornamentation is seen only in weil-preserved specimens, not in weathered 
ones as stated by THORSLUND. 

DIMENSIONS.-See Table 25 .  All specimens measured have been found in 
erratic boulders of Tvären area, Södermanland. 

Table 25. 

No. 
UM Mus . L .  H.  

H-L 
H.  Val ve Remarks 

cat. no . val ve val ve domic. 

T I 34 I .  I S 0 .79 o.67 h-r Figured on PI. VI ,  Fig. I .  

2 T I 3 S  I .  r 6  0.76 � o. 6 r  h-r 

3 T 1 3 6  I .  1 3  0 .74 0 .9s 0 .68 t-r Figured on PI. VI,  Figs. 2-3 . 

4 T I 37 � r .o8 0.72 o .6s t-1 

s T 1 3 8  � I .07 o .6s t-1 

6 T 1 3 9  ......... 1 .0 1  0 .63 t-r 

7 T 30 ""' I  .01  o .62  t-r THORSLUND 1 940, PI. 3 ,  Fig. 1 2 . 

8 T 1 40 a  � 0.94 � o. 6 r  o. s6 t-r 

DrscvssroN.-Hesperidella esthonica was considered by THORSLUND ( 1 940, 
p .  1 79) to be a junior subjective synonym to H. globifera (KRAUsE) ,  the differ
ences between the specimen figured by KRAUSE ( 1 892,  PI. XXII ,  Fig. 9) and 
the Estonian and Swedish material, according to him, being due to differences 
in the state of preservation. These species may be identical, but as the figure 
and description given by KRAUSE ( 1 892) are too summary to allow of a close 
comparison, and as his original specimen appears to be lost, there is no passi
bility to prove the point. At the time being it is, therefore, best to regard 
H. globifera as a nomen dubium. 

OccuRRENCE.-In Estonia H. esthonica occurs according to SARV ( 1 956 a) in 
the Kukruse (Cn) and Jöhvi (Dr) Stages, and in the upper zone of the Idavere 
Stage (Cmf3) . In Sweden this species has been recorded only from the Ludi
bundus beds. The present writer has found in the surrounding facies of the 
Kullsberg limestone of the Silj an district some tecnomorphs of Hesperidella 
close to, or possibly identical with, H. esthonica, but as their state of preserva
tion is poor a safe specific determination cannot be attempted at present. 

Estonia (cf. SARV 1 956 a) .  Södermanland, Tvären area, erratic boulders (3 
heterom. ,  9 tecnom.) .  Jämtland (cf. THORSLUND 1 940, pp. 49, 1 79 as H. globi
fera) . 
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Subfamily uncertain 

Gen. Bolbina HENNINGSMOEN, 1 953  

TYPE SPECIES .-Bollia ornata KRAUSE, 1 896 (not Entomis variolaris BONNEMA, 
1 909 , as stated by HENNINGSMOEN 1 953  b ,  p. 49) . 

DIAGNOSIS.-Unisulcate, S2 broad (Iong. ) ,  deep , usually extending over half 
the height of the lateral surface of the domicilium, more or less straight and 
transversal , ventral end in some species slightly curved anteroventrally. Ventral 
part of the postadductorial area swollen, forming a distinct posteroventral lobe, 
posteriorly and dorsally defined by a semisulcus; a similar hut less distinct 
anteroventraJ lobe present in most species. Both lobes merge into each other 
ventrally of the ventral end of S2. Lateral surface of the domicilium usually 
surrounded by a distinct furrow along the free margin. Tecnomorphs with a 
narrow, often rounded velar ridge; heteromorphs ventrally and anteroventrally 
with a moderately broad, in some species strongly convex velar flange which 
is usually more or less constricted in the middle. 

SPECIES.-Bollia major KRAUSE, 1 892 
Bollia minor KRAUSE, 1 892 
Bollia minor var. ornata KRAUSE, 1 896 
Bollia minor var. kuckersiana BoNNEMA, 1 909 
Bollia minor var. robusta BoNNEMA, 1 909 
Bollia ornata var. latimarginata BONNEMA, 1 909 
Ctenobolbina? minor mitis ÖPIK, 1 937 
Bolbina rakverensis SARV, 1 956 .  

Bolbina tuberculata HENNINGSMOEN, 1 954 b ,  certainly does not belong to 
this genus. It seems to be a sigmoopsid species (possibly a Lomatobolbina?) . 
According to SARV ( 1 956 a,  p .  46) Bollia minor var. kuckersiana BoNN. ,  B. 
minor var. robusta BONN. ,  and Ctenobolbina? minor mitis ÖPIK are conspecific 
with B. latimarginata. This opinion requires, however, further confirmation, 
and appears rather unlikely to the present writer. 

Bolbina minor var. ornata (KRAUSE, 1 896) is apparently not conspecific with 
the species described by BoNNEMA ( I 909) as Bolfia ornat a. Bolbina ornat a 
(KRAUsE) (lectotype : left valve figured by KRAUSE 1 896, PI. XXV, Fig. 5 ,  
designated herein) i s  according to KRAUSE's description and figures much larger 
( length 2 . 55  mm, height 1 . 5 3  mm, cf. KRAUSE 1 896, p. 936) than the species 
from the Kukruse Stage of Estonia described by BONNEMA as Bollia ornata 
(length 1 . 28 mm, height 0.73 mm, cf. BoNNEMA 1 909, p. 6 1 ) . In stating that 
his measurements of B. ornata were taken on comparatively small specimens 
BoNNEMA (op. cit . )  obviously compared his material with the specimen figured 
by KRAUSE. Much larger specimens than those figured by BONNEMA have 
evidently never been found in the Kukruse Stage of Estonia. BoNNEMA also 
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pointed to the possibi lity that the specimens described by him as B. ornata 
and B. ornat a latimarginata mig h t represen t dimorphs of one species. An 
examination of specimens of these two types has confirmed BoNNEMA's assump
tion, and the specimens of B. ornata latimarginata are considered here as 
heteromorphs. Also these heteromorphs do not exceed the length (excl . velum) 
of 1 .6 mm, and thus are much smaller than the (tecnomorphic) valve of 
B. ornata measured by KRAUSE. KRAUSE' s figure of the lectotype of B. ornata 
reveals also other differences between this species and the Estonian specimens 
determined as B. ornata by BONNEMA. On KRAUSE's figure the anteroventral 
lobe extends considerably more dorsally than in the Estonian specimens, the 
sulcus is shorter (tr. ) ,  and also the ornamentation seems to be slightly different. 
If B. ornata sensu BoNNEMA and B. ornata latimarginata are regarded as con
specific the Estonian species should be called Bolbina latimarginata (BoNNEMA) 
(cf. also SARV 1 956 a ,  p. 46) . 

DrscussiON.-Specimens of 6 different species of the genus Bolbina, in
cluding some new species, have been examined by the present writer. In some 
characters this genus exhibits a rather considerable intraspecific variation and 
it is possible that future studies may necessitate its subdivision into subgenera 
or even a splitting into several genera . On that account no proper discussion 
of the generic characters of Bolbina will be given in the present paper. 

The presence of a dimorphism in Bolbina was suggested already by BONNEMA 
( I 909, p. 63) ,  and this assumption has been confirmed by the examination of 
the material at the present writer's disposal. Bolbina evidently possesses a velar 
dimorphism of the general piretellid type. In tecnomorphs the velar structure 
is developed as a rather narrow, often rounded ridge, and in heteromorphs as 
a moderately broad (tr .)  and long flange forming a dolon. The dolon is usually 
widest posteroventrally, slightly constricted at the middle of its ventral margin, 
and expands again anteroventrally. The constriction of the dolon in the middle 
may be complete, as in Bolbina s p .  B described below (PI. V, Fig. zo ) , and in 
this case two separate "pouches" connected by a velar ridge of tecnomorphic 
type are formed. In some species, as for instance in B. latimarginata, the dolon 
is moderately convex and rather broad ( cf. BoNNEMA I 909 , PI. IV, Figs. g-I I ) , 
hut in some other species it is narrower and strongly curved, as in Bolbina sp . 
A (PI. V, Figs . I 8- I g) .  In the latter case it is possible that the free edges of 
the dolon are in contact in closed carapaces. The contact area between the 
dolon and the domicilium seems to occupy on the whole the same position on 
the domicilium as the corresponding part of the contact area between the 
velar ridge and the domicilium in tecnomorphs. The velar structure is solid 
without any trace of interna! partitions . 

HENNINGSMOEN ( I953  a, p .  228) asserted that the posteroventral lo be in 
Bolbina "may end in a s pur-like conical process , and appears to be dimorphic" . 
This statement is obviously due to some mistake. No spur-like process on the 
posteroventral lobe has been described in any species referred by HENNINGS-
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MOEN to Bolbina, and no such structure has been observed in the material 
examined by the present writer. Consequently, no dimorphism of this kind 
occurs in Bolbina. 

On account of the assumed carinal ( = histial) dimorphism of the spur-like 
process mentioned above and also of the general similarity to Sigmobolbina 
HENNINGSMOEN referred Bolbina to Sigmoopsidae. As, however, neither a histial 
dimorphism, nor any histial structure is known in Bolbina nothing warrants 
the inclusion of this genus in Sigmoopsidae. Moreover, the general similarity 
between Sigmobolbina and Bolbina seems to be only superficial. The presence 
of a dimorphism of a solid velar structure reserobles that of Piretellidae, and 
Bolbina is, therefore, included in the latter family. Until more material has 
been studied the taxonornie position of this genus within Piretellidae is not 
quite clear, and on this account Bolbina is referred in the present paper to as 
Incertae subfamiliae. 

OccuRRENCE.-The earlies t known species of Bolbina appears in the Middle 
Ordavieian Crassicauda limestone (upper Llandeilo) , and the latest species 
occurs in the lower part of the Upper Ordovician. Representatives of this genus 
have been found only in Estonia and Sweden, and in the erratic boulders of 
northern Germany and the Netherlands . 

Bolbina sp. A 
PI. V, Figs . r 8- r 9 .  

DESCRIPTION.-Only one heteromorphic valve known. Domicilium rather 
strongly convex. Sulcus moderately long, extending slightly over half of the 
valve, faintly constricted in the middle, with a broad dorsal and a rather 
narrow ventral part. The distance between the dorsal end of Sz and the dorsal 
margin of the val ve is about equal to the length of the dorsal part of the sulcus. 
Ventral part of the sulcus without any conspicuous surmunding elevation or 
ridge. Preadductorial node poorly defined, lying lower than the summit of the 
preadductorial area in front of the node. Preadductorial area rather strongly 
convex, slightly swollen in front of the sulcus, the top of this elevation forming 
the highest point of the area. Anteroventral part of the postadductorial area 
strongly inflated, forming a posteroventral lobe with its highest convexity near 
its centre. The boundaries of the lobe are defined, except anteriorly, by a semi
sulcus eaused by the sudden change in convexity between the steeply sloping 
sides of the lo be and the flattened surface of the postadductorial area adjacent 
to it. The semisulcus reaches the sulcus at about the longitudinal mid-line of 
the dorsal part of the sulcus. Anteroventrally the posteroventral lobe merges 
without any conspicuous change in convexity into the elevated portion of the 
preadductorial area. 

The domicilium is surrounded along the free edge by a moderately broad 
velar dolon, and anterodorsally and posteriorly by a velar ridge. Anteriorly the 
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dolon changes into a velar ridge at about the mid-height of the valve; from this 
point and in dorsal direction the velar structure is shaped as a low, incon
spicuous ridge w hi ch becomes obsolete slightly ventrally of the anterior cardinal 
corner. Posteriorly the corresponding change in the velar structure takes place 
at about the longitudinal line through the ventral end of the sulcus. Dorsally 
from that point the velar ridge is stronger than on the anterior part of the val ve, 
and extends apparently up to the posterior cardinal corner. The boundary 
between the velar structure and the lateral surface of the domicilium is formed 
by a distinct furrow which, more or less paraBel to the peripheral margin of 
the velar ridge, can be followed up to the dorsal margin of the valve. The dolon 
is slightly constricted in the middle, with a moderately convex lateral and a 
steeply sloping ventral surface. The boundary between the lateral and ventral 
surfaces of the dolon is formed by a faint keel .  The subvelar field has not been 
accessible for examination. 

The ornamentation consists of about 20 rather coarse pits at the bottom of 
the furrow between the velar structure and the lateral surface of the domicilium, 
and of a small number of similar pits on the ventral slope of the posteroventral 
lobe. The rest of the surface of the valve appears to be smooth. 

DIMENSIONS.-Length of the valve 1 .42 mm; length of the lateral surface 
of the domicilium 1 . 3 5  mm; length of the hinge-line 1 .03 mm; height of the 
valve 0 .79 mm; height of the lateral surface of the domicilium 0.68 mm. 

DISCUSSION.-Bolbina sp. A appears to belong to a new species. This species 
can, however, not be properly defined until more material has been found. 
It is on the whole rather similar to B. latimarginata (BONN.) ,  hut differs e .g .  
by the ornamentation and the considerably greater convexity of the dolon. 

OccURRENCE.-The specimen described has been found on Ringsö, Tvären 
area, in an erratic boulder from the lower Ludibundus limestone. 

Bolbina sp.  B 

PI. V, Fig. zo.  

DESCRIPTION.-Sulcus moderately long, extending ventrally to about half the 
height of the valve, broadest dorsally, decreasing in width (long.) ventrally, 
with a rather narrow ventral end. The sulcus is slightly constricted at about its 
dorsal third, with a small preadductorial node in front of the constriction. The 
node is poorly defined, flattened, lying lower than the surface of the preadduc
torial area in front of the node. Preadductorial area rather strongly convex, 
sloping most steeply ventrally, and more gently in dorsal and anterior direction. 
It is slightly swollen in front of the sulcus, the top of this elevation forming 
the summit of the area. Anteroventral portion of the postadductorial area 
strongly inflated, forming a posteroventral lobe. Posteriorly and dorsally the 
lobe is defined by a semisulcus which is most distinct posteriorly; anteriorly 
the lobe merges into the general surface of the preadductorial area without any 
distinct boundary. The dorsal end of the lobe is situated at about the longitu-

2 3 - 5 63280 Bull. of Geol. Vol. XXXVII 
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dinal line through the preadductorial node. In ventral view the summit of the 
lobe lies higher than that of the preadductorial area. Dorsally and behind the 
lobe the postadductorial area of the valve is moderately and evenly convex. 
Dorsum very low, almost missing. 

Velar structure developed as two moderately convex, globular ftanges of 
about equal size, connected by a narrow ridge. Anteriorly and posteriorly the 
velar structure continues as a narrow ridge extending up to the cardinal corner.  
The globular ftanges probably represent dolonal structures, and thus the 
specimens found are apparently heteromorphs. The subvelar field was not 
accessible for examination. 

The ornamentation consists of a distinct row or rather coarse pits at the 
boundary between the velar structure and the lateral surface of the domicilium, 
and of similar pits on the ventral ,  steeply sloping part of the lateral surface of 
the domicilium and on the posterior part of this surface behind the postero
ventral lobe. The rest of the surface of the valve appears to be smooth. 

D IMENSIONS .-Length of the valve 1 .08 mm; length of the hinge-line 0 .93 
mm; height of the val ve o .64 mm; height of the lateral surface of the domicilium 
0 . 55  mm. 

DISCUSSION.-The species described as Bolbina sp. B evidently belongs to 
a new species, hut as the tecnomorphic type is unknown this species cannot 
be properly defined at present. It is quite unique among Bolbina as we l l  as 
among other palaeocope ostracodes in having the probable dolon developed as 
two separate pouch-like extensions. The other characters of the species are 
of the general Bolbina type and, indeed, except for the peculiar dolon, the 
specimen described is rather similar to the valve described above as Bolbina 
sp. A. It differs by a slightly shorter sulcus, the details of the shape of the 
posteroventral lobe, which is posteriorly and dorsally more indistinctly delim
ited, and to some extent apparently also by details of the ornamentation. 

OccvRRENCE.-Bolbina sp. B has been found only in the Crassicauda lime
stone. South Bothnian area, erratic boulder Erken no. 10 ( 1 specim. ) . Väster
götland, Kinnekulle, Norra Skagen bore ( 1  specim.) .  

Fam. BAS SLERATI I DA E  E. A. ScHMIDT, 1 94 1 
[Nom. trans!. }AANUSSON, herein (ex Bassleratiinae E. A. ScHMIDT, 1 94 1 ) ) .  

DIAGNOSis.-Velar structure formed by a solid extension of the shell, 
developed as a ftange, a ridge, or a well-defined bend. Some early genera 
probably possess a velar dimorphism of a simple type. In the other genera 
dimorphism is not known. A carinal ridge may be present or missing. In prac
tically all genera L2 is strongly developed, forming a lobe or a rounded knob . 

SvBFAMILIEs.-Bassleratiinae E.  A. ScHMIDT, 1 94 1  
Quadrijugatorinae KESLING & HussEY, 1 9 5 3  

? Ctenonotellinae E.  A. SCHMIDT, 1 94 1 . 
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DrscussiON.-In this family two groups of genera are included as  separate 
subfamilies; the subfamilies are believed to represent more or less natural 
assemblages of genera, their interrelation is, however, samewhat uncertain at 
present. The present writer has, nevertheless, preferred at the present state 
of our knowledge to classify these groups in one family than to increase the 
number of the palaeocope families by one more. 

The features common to all these subfamilies are of a rather general nature .  
They al l  have a solid velar structure in various states of development. In 
QuadriJugatorinae some early genera probably passess a velar dimorphism, 
otherwise the members of Bassleratiidae are obviously non-dimorphic. Nearly 
all genera passess a strongly developed L2, mostly in form of a knob. 

Bassleratiinae passess a carinal ridge and usually also other ornamental ridge
like structures or knobs of lobal character. In their arrangement no distinct 
quadrilobal pattern can be recognized. 

Quadrijugatorinae probably are more primitive than Bassleratiinae. Its early 
genera are distinctly quadrilobate, passess a wide velum and probably also a 
simple type of velar dimorphism. The general trend of evolution within the 
subfamily goes towards the obsolescence of the lobes and the reduction of the 
velar structure. Some of these evolutionary changes are rather well documented 
(for instance in the morphological series Tallinnellina-Rigidella-Steusloffia) . 

Ctenonotella ÖPIK, 1 937,  the type genus of the subfamily Ctenonotellinae 

E. A. ScHMIDT, 1 941 , may be closely related to Tallinne !la , as also suggested 
by SARV ( 1 9 5 5 ,  p .  20, Table 3 ) .  The quadrilobation of Ctenonotella is easily 
recognizable, L2 and L3 developed as prominent, elongate lobes , and L 1  and 
L4 being almost obsolete . The velar structure is fairly broad and flange-like . 
Until the presence or absence of a dimorphism has been ascertained, and the 
shape of the subvelar field is known the taxonornie position of this genus 
remains uncertain.  It is possible that further studies may prove the subfamily 
Ctenonotellinae to be a senior synonym of Quadrijugatorinae. 

Bassleratiidae differ from Piretellidae mainly by the absence of an advanced 
type of velar dimorphism, and also by certain persistent patterns of lobation 
(cf. p. 276) . 

OccuRRENCE.-The earliest Bassleratiidae (Quadrijugatorinae) belong to the 
oldest eurychilinaceans known, appearing already in the Lower Arenig. The 
latest Bassleratiinae occur in the Middle Devonian. 

S u bfam. BAS SLERATIINAE E.  A. SCHMIDT, 1 94 1 

DIAGNOSIS.-In addition to a ridge- or flange-like velar structure a strong 
carinal ridge is present. Lateral surface of the domicilium with a more or less 
distinct, mostly rounded and knob-like L2 and usually also with other knob
like elevations and ornamental ridges arranged without any distinct quadri
lobate pattern. No velar dimorphism. 
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GENERA.-Polyzygia GURICH, I 896 
Bassleratia KAY, I 934 
Bellarnatia KAY, I 934 
Thornasatia KAY, I 934 

? Raymondatia KAY, I 934 
Ulrichia (Kozlowskiella) PR.IBYL, I9S3  

? Kayatia ÖPIK , I 9S 3  
Lennukella n. gen. 

DrscussroN.-The delimination of this subfamily in the present paper earre
sponds on the whole to that of E. A. SCHMIDT ( I 94 I ,  pp. so-s i ) .  The Devo
nian genus Polyzygia has been redescribed recently by PRIBYL ( I 9S3 ) ,  KRöM
MELBEIN ( I 9S3 ) ,  and ADAMCZAK ( I 9S6) .  The general characters of this genus 
seem to agree rather closely with those of the Ordavieian bassleratiines . 
Kozlowskiella certainly has no relationship to Ulrichia as PRIBYL thought ( I9S3 )  
as  i t possesses two distinct supramarginat ridges on both valves ( cf. PR.IBYL 
I 9S3 ,  PI. I, Figs . 4, I 6) .  The lower of these ridges is a velar structure, whereas 
the upper probably earresponds to the carinal ridge of the other bassleratiines . 
The lobation of Kozlowskiella reminds that of Thomasatia. 

Kayatia may represent a simple unisulcate member of Bassleratiinae. The 
ventral view of a right valve of the type species (ÖPIK I9S3 ,  PI. XI, Fig. I o7) 
has decidedly the appearance of a bassleratiine. The transverse seetian through 
the carapace of K. prima as given by ÖPIK on Text-fig. I Z  may not be quite 
correct as it would evidently differ considerably from a corresponding seetian 
through the valve figured by ÖPIK on PI. XI,  Fig. I 07, particularly by the 
absence of a subvelar field. If ÖPIK's figure of the transversal seetian is correct 
Kayatia would, by its strongly asymmetrical development of the ornamental 
ridges, be rather unique among eurychilinaceans. In Raymondatia the presence 
of a velar structure has not been proved so far, and for this reason this genus 
is only tentatively included in Bassleratiinae. 

OcCVRRENCE.-Lennukella europaea seems to be the earliest bassleratiine 
species known up till now, appearing already in the Upper Llandeilo of Balto
scandia. Other Ordavieian genera are N orth American ( cf. KAY I 934, I 940 ) . 
Polyzygia has been reported from the Middle Devonian of the central Devonian 
field of U .S .S .R. (PoLENOVA I 9S2) ,  Poland (cf. PRIBYL I9S3 ,  ADAMCZAK I 9S6),  
and the Eifel mountains, Germany (KRÖMMELBEIN I9S3 ) ·  Kozlowskiella occurs 
in the Middle Devonian of Poland (PRIBYL I 9S3 ) ·  A further Middle Devonian 
bassleratiine is "Drepanella" orvikui ÖPIK, I 93S ,  from the Old Red Sandstone 
of Estonia. 

Gen. Lennukella n.  gen . 

TYPE SPECIES .-Drepanella europaea ÖPIK, I 937 ·  
DERIVATION OF THE NAME.-From Lennuk, the name for a ship in Estonian 

mythology. 
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ve! .  

e a r. 
e a r. 

A 

Fig. 34· Lennukella europaea (ÖPrK). Reconstruction of the lateral view (A) after the specimen 
figured on PI. X, Fig. r ,  and ventraJ view (B) after ÖPIK 1 937,  PI. I I I ,  Fig. 12 b.  x 30. V el. , 

velar ridge ; ear. , carinal ridge. 

DIAGNOSIS.-Unisulcate, with a large preadductorial knob in front of, and 
a considerably smaller knob behind S 1 .  Dorsal ridge fairly strong, continuing 
anteriorly in an ornamental ridge situated in front of the preadductorial knob. 
Lateral surface of the valve surrounded ventrally and anteroventrally by a 
strong carinal ridge. Area between carinal and velar ridges rather broad and 
mo re or less plane. Velar structure developed as a narrow ridge concealing the 
subvelar field in lateral view. Subvelar field fairly high (tr. ) .  Equivalved, in 
the type species with a row of coarse marginal tubercles. 

DISCUSSION.-Only the type species is known so far. As pointed out by 
E. A. SCHMIDT ( I 94 I ,  p .  s r ) Drepanella europaea has a distinct velar structure , 
and on this account cannot be included in the genus Drepanella. He placed it 
in Bassleratia, but the arrangement of the knobs and ridges of this species 
differs rather considerably from that of Bassleratia typa KAY. HENNINGSMOEN 
( r gsp, p. 220) suggested that the general arrangement of the lo bes and ridges 
in L. europaea reminds of that of Steusloffia and included this species in the 
latter genus. However, Steusloffia has no carinal ridge in the sense of the present 
writer, and the similarities between L. europaea and Steusloffia in the orna
mental and lobal characters are of a fairly general nature, without suggesting 
any close affinity. On account of the presence of a distinct carinal ridge 
L. europaea is included here in the Bassleratiinae. The development of the 
ornamental and lobal characters in this species differs, however, distinctly 
from the other bassleratiine genera , and a new genus is, therefore, erected. 

Within Bassleratiinae Lennukella displays the greatest resemblance to Bass
leratia, but differs by the only ventrally and anteriorly developed carinal ridge, 
the absence of a distinct ridge ventrally of S r ,  and several other characters . 
It should, however, be noted that the ventral views of the carapace of Lennu-
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kella and Bassleratia are fairly similar ( compare ÖPIK 1 937,  PI. III ,  Fig. 1 2  b 
and KAY 1 934, PI. 46 ,  Fig. g) .  

OccURRENCE.-The type species of Lennukella has been found in the lower 
Middle Ordavieian (Llandeilo and the lowermost Caradoc) of Estonia and in 
the South Bothnian area of Sweden. 

Lennukella europaea (ÖPIK, 1 937) 

PI. X, Fig. r ;  Text-fig. 34·  

r 937 Drepanella europaea n . sp.-ÖPIK, p .  54,  PI .  I I I ,  Figs . 1 r a-r 2 d ,  PI. VI I I ,  Figs . 
r o a, r o b ,  PI. X I I ,  Figs . 2-3 . 

1 94 1  Bassleratia europaea (ÖPIK)-E. A. ScHMIDT, p .  s r ,  P I .  5 ,  Figs . 4 r  a ,  c ,  d (copied 
from ÖPIK 1 937) .  

1 95 3 a Steusloffia europaea (ÖPIK)-HENNINGSMOEN, pp .  2 r 9-220, Text-fig. Sb (after 
ÖPIK 1 937 ,  PI. I I I ,  Fig. I I  a) . 

I 9 5 5  Steusloffia europaea (ÖPIK)-SARV, p .  r 6 .  
I 9 5 6 a  Steusloffia europaea (ÖPIK)-SARV, p .  5 2 .  

HoLOTYPE.-A complete carapace, figured by  Öpik 1 937,  PI. I I I ,  Fig. 
r z a-d (TM). 

TY PE LOCALITY.-Estonia, Lasnamägi, exposure close to the "South Light
house" .  

TYPE STRATUM.-Uhaku Stage (C1c) . 
DISCUSSION.-Only the type species being known so far its diagnosis coin

cides largely with that of the genus Lennukella. This species has been weil 
illustrated by ÖPIK ( 1 937) ,  and the Swedish specimens do not contri bu te to 
the knowledge of its characters . 

OccuRRENCE.-In Estonia L. europaea has been found in the Uhaku Stage 
and in the Kukruse Stage (Cu a according to SARV rgs6 a,  p. 52) .  South Both
nian area .-Erratic boulder Bergsbrunna no. r ,  derived probably from the 
uppermost Crassicauda beds (z specim. ) .  

Subfam . Q UADRIJUGAT ORINAE KEELING & HusSEY, 1 953  

DIAGNOSIS.-The velar structure developed as a flange or a ridge, in some 
genera merely as a sharp edge. Same early genera probably possess a velar 
dimorphiEm of a simple type,  the centact area between the velar structure and 
the domicilium showing an identical position in both dimorphs. Other genera 
without velar dimorphism. Carinal ridge absent. All genera known so far are 
quadrilobate, or have evidently developed from quadrilobate ancestors by the 
obsolescence of some lobes. 

GENERA.-Ceratopsis ULRICH, r 897 
Steusloffia ULRICH & BASSLER, r go8 
Kiesowia ULRICH & BASSLER , 1 go8 
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c D 
Fig. 3 5 ·  Reconstructions of Tallinnella dimorpha ÖPIK (A) , Tallinnella sebyensis n. s p. (B) , 
Tallinneflina lanceolata (HESSL.) (C), and Rigidella mitis (ÖPIK) (D). A, after the specimen 
figured on PI. IX, Fig. r .  B and C after the holotypes. D, after the probably heteromorphic 

valve figured on PI. X, Fig. 5 ·  x 3 5 ·  

Tallinnella ÖPIK, 1 937 
Rigidella ÖPIK, 1 937 
Pseudostrepula ÖPIK, 1 937  
Quadrijugator KESLING & HussEY, 1953  
Quadrilobella V.  IvANOVA, 1955  

? Trilobella V. lVANOVA, 1955  (non WoODWARD, 1924) 
Protallinnella nov. 
Tallinnellina nov. 

There occur in addition several species which cannot be classified with the 
existing genera, hut which require further study before the new genera can 
be erected. 

DISCUSSION.-For Tallinnella dimorpha, Protallinnella, Rigidella, and Tallin
nellina the presence of a velar dimorphism has been suggested. The other 
genera referred to this subfamily evidently do not exhibit any dimorphic change 
of the velar structure . In Steusloffia which has originated almost certainly 
from Rigidella-like ancestors ( cf. p. 3 57) the a bility to produce a velar dirnorph
ism may have been lost in the course of evolution. 

The genera included here in Quadrijugatorinae were classified by HENNINGS
MGEN ( 1 953  a) partly as Tetradellidae and parti y as Bassleratiinae; one genus 
was included by him with same doubt in Sigmoopsidae (Kiesowia) . As pointed 
out by KESLING & HussEY ( 1 953 )  Tetradellidae should be restricted to genera 
with the locular type of dimorphism differing from loculate hollinids by certain 
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details of lobation. In this delimination the tetradellids have been transferred 
in the present paper to Hollinacea. For other quadrilobate genera, thought by 
KESLING & HussEY to be non-dimorphic, the family Quadrijugatidae [ = recte 
Quadrijugatoridae] was erected by them. In this f ami ly they included, in 
addition to the species which in the present paper are regarded as belonging 
to Tallinnellina [ T. lanceolata (HESSL.)] and Protallinnella [P. grewingki (BocK)] , 

also Ceratopsis and Quadrijugator, and, furthermore, the sigmoopsid genera 
Ogmoopsis and Glossopsis ( = Glossomorphites) . 

Steusloffia, Rigidella, and Pseudostrepula were placed by HENNINGSMOEN 
( 1953  a) into Bassleratiinae, apparently on account of certain similarities of 
lobal and ornamental characters between these genera and the other Bassle
ratiinae. A close study of the representatives of these genera has, however, 
shown that this similarity is of a fairly general nature, and does not afford any 
real evidence of relationship . There exists on the other hand a rather close 
phylogenetic Connection between them and Tallinnella-1ike genera as recognized 
also by HENNINGSMOEN. The specimens of Kiesowia studied by the present 
writer show that this genus has a flattened velar structure, resembling that of 
certain species of Tallinnella. In some species at least the outer part of this 
structure is developed as a ro w of spines. The subvelar field is lo w ( cf. ÖPIK 

1 937,  PI. XIV, Fig. z) ;  a quadrilobation similar to that of Tallinnella is clearly 
discernible. At the present state of our knowledge this genus seems in all proha
bility to be a specialized off-shoot from Tallinnella-1ike forms. I t is certainly 
no sigmoopsid. 

As pointed out in the diagnosis, all genera referred here to Quadrijugatorinae 
are quadrilobate or have evidently developed from quadrilobate ancestors. 
Steusloffia, e.g. , may be characterized as unisulcate and bilobate, hut is linked 
to the quadrilobate Tallinnellina through a rather continuous morphological 
series , and the original quadrilobation is in fact rather clearly traceable. In 
Pseudostrepula only the arrangement of the crests and the large knob-like Lz 
suggest a quadrilobate pattern. It is possible that further obsolescence of the 
lobation may have given rise to smooth unisulcate or even non-sulcate quadri
jugatorines. "Conchoprimitia" symmetrica (ULRICH) (cf. KAY 1 940, p. 249 , PI. 
30 ,  Figs . 28-32) is apparently such an almost non-sulcate member of Quadri
jugatorinae. 

OccuRRENCE.-The earliest members of Quadrijugatorinae occur already in 
the Arenig .  No Silurian or Devonian species referable with certainty to this 
subfamily is known at present. 

Gen. Tallinnella ÖPIK , 1 937 

TYPE SPECIES .-Tallinnella dimorpha ÖPIK , 1 937 ·  
DrAGNOSIS.-All species known are rather large. Quadrilobate, Lz shorter 

than the other lobes, united with the connecting lobe or developed as a knob . 
Ventral part of L r  mostly more or less swollen. Velar structure developed as 
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a thick ridge or a thick, narrow flange, broadest anteriorly, forming a raised 
or flattened border along the free margin around a part of the lateral surface 
of the valve . The velar ridge ends rather abruptly before reaching the posterior 
cardinal corner. In the type species a velar dimorphism has been described, 
the velar flange being broader anteriorly in heteromorphs. 

SPECIES .-Tallinnella dimorpha ÖPIK, 1 937 
Beyrichia marchica KRAUSE, 1 889 
Beyrichia marchica angustata KRAUSE, 1 89 1  
Beyrichia marchica lata KRAUSE, 1 89 1  
Tallinnella trident HENNINGSMOEN, 1953  
Tallinnella tumida HENNINGSMOEN, 1953  
Tallinnella pachydactyla n. s p .  
Tallinnella sebyensis n. s p .  

In addition also Beyrichia bohemica BARRANDE, 1 872, and Tallinnella ? hlou
betinensis n .  sp. are tentatively included in this genus. 

GENERIC CHARACTERS .-Outline slightly preplete to nearly amplete. Dorsum 
low, convex, almost orthocline. No dorsal plica. 

Quadrilobate. Lr with a mostly swollen ventral part and a variable shape 
of the dorsal part which may be parallel-sided, bulbous, or in some species 
even obsolete . L2 shorter than the other lobes, mostly constricted ventrally, 
in several species separated from the connecting lobe by a shallow furrow and 
forming a knob. L3 with a usually bulbous dorsal part. It is the most persistent 
of all lobes, occurring with an essentially similar shape in nearly all species 
known so far and never obsolete . L4 is mostly lower than the other lobes, its 
dorsal part may be parallel-sided, bulbous, or in some species obsolete . I t is as 
a rule the first of the lobes to disappear. Thus the shape of the lobes varies 
rather considerably within the genus. The extreme, prominent and flattened 
lobation seems, however, to be united by a rather continuous morphological 
series of intermediate types. Apparently also the trend towards obsolescence 
of the lobes has found expression along several different lines of development. 

The velar structure forms a thick ridge or flange which protrudes mostly in 
lateral as well as in peripheral direction forming a border around a part of the 
lateral surface of the valve. Anteriorly and anteroventrally the velar structure 
is as a rule broader than ventrally or posteriorly, forming a flange which 
protrudes considera bly beyond the free margin ( cf. for instance P l .  IX, Figs . 
4, 1 3 ;  ÖPIK 1 937 ,  Pl. I I ,  Figs . r h , z b) .  In some species with an advanced 
obsolescence of the lobes the lateral surface of the velar structure is flattened, 
and merges into that of L1 ( T. sebyensis, cf. Pl. IX, Fig. 1 2) .  Anteriorly the 
velar flange reaches the anterior cardinal corner close to the free ed ge ( cf. 
ÖPIK 1 937 ,  Pl. X, Fig. r ) .  Posteriorly the thick velar ridge ends as a rule rather 
abruptly before reaching the posterior cardinal corner. 
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Tallinnella dimorpha is equivalved with a row of marginal tuberdes on either 
valve. In other species the closure of the carapace is unknown so far. The 
subvelar field is rather low. 

Dimorphism is known at present only in the type species , and was described 
by ÖPIK ( 1 937 ,  PI. I I ,  Figs . r ,  z) . In supposed heteromorphs of this species 
the velar flange is broader (long.)  anteriorly, but the difference in width is not 
very conspicuous, especially in lateral view. The course of the contact area 
between the velar structure and the domicilium is identical in both dimorphs. 
The presence or absence of dimorphism in the other species can not be ascer
tained before more material has been examined. Unfortunately the material 
studied did not contribute to the knowledge about the probable dimorphism 
in the genus. 

REMARKs ON SoME BoHEMIAN TALLINNELLA-LIKE SPECIES.-The present 
writer has ha d the opportunity of examin g topotype specimens of T. ? bohemica 
BARRANDE, 1 872, and the original material of the species determined by E. A. 
SCHMIDT ( 1 94 1 )  as Tetradella bohemica. The latter species is narned below 
Tallinnella ? hloubetinensis n. sp. 

The material of T. ? bohemica in the possession of RM and studied by the 
present writer comes from the type locality (cf. E. A. SCHMIDT 1 94 1 ,  p. 43 ; 
HuGHEs 1 954, p .  4 1  ) ,  and there is no doubt whatsoever that the specimens at 
the present writer's disposal are conspecific with the specimens figured by 
BARRANDE ( r 872, PI. z6, Fig. 1 3 ,  PI. 34, Figs. 1 9-20 [ = lectotype, designated 
by E. A. ScHMIDT 1 94 1 ,  p .  43] , 2 1-22).  Their determination is in all prohability 
du e to J. BARRANDE himself. The lateral view of the specimens studied and of 
those figured by BARRANDE are closely similar, except for the shape of L4 which 
has apparently been drawn too long by BARRANDE. Amongst the numerous 
specimens studied the lobation is remarkably constant. The interpretation of 
the outer part of the valve of this species by BARRANDE is, however, obviously 
not correct. There is no doubt that the outer part of the valve illustrated by 
him as a frill or flange is in reality the rather plane extralobate area; the moder
ately high (tr.) subvelar field has apparently not been observed by BARRANDE 
in this species. Also in his transversal sections (BARRANDE r 872, PI. 34, Figs . 
zo and z r ) the subvelar field has been omitted. 

In T. bohemica ( cf. PI. X, Fig.  3 ;  Text-fig. 36) the velar ridge is narrow and 
thick, protruding about as much ventrally as laterally, and concealing in lateral 
view the subvelar field along the ventral margin. The velar ridge forms a narrow 
border around the anterior and ventral part of the lateral surface of the valve . 
Anteriorly the ridge extends up to the dorsal margin, reaching the latter close 
to the anterior cardinal corner; posteriorly it becomes obsolete slightly dorsally 
of the mid-height of the valve. The width of the velar ridge is almost uniform 
along its whole extension, and no anterior flange is developed. 

Tallinnella ? bohemica differ;s from all Baltoscandian species of Tallinnella by 
its narrow lobes , its narrow velar ridge, and especially by the absence of an 
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Fig. 36 .  Reconstruction of Tallinnella ? bohemica 
(BARR.) a fter the specimen figured on PI. X, 
Fig. 3· x 3 5 ·  
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expanded anteroventraJ flange of the velar structure. In these respects the 
specimens described as Tetradella bohemica by E. A. ScHMIDT ( 1 94 1 )  occupy 
a samewhat intermediate position between the Baltoscandian species of Tallin
nella and T. ? bohemica. 

As evident already from E. A. SCHMIDT's figures ( 1 94 1 ,  PI. 2 ,  Figs. 1 1- 1 3 )  
the specimens from the Bohdalec beds determined by  him as  Tetradella 
bohemica represent another species. This assumption could be confirmed by 
an examination of his material at the Senekenberg Museum, Frankfurt a .M.  
For  the species from the Bohdalec beds the name Tallinnella ? hloubetinensis 
n. s p .  is here proposed. H olotype : carapace no. X/E 83 I a ( Senekenberg Museum) , 
figured by E. A. ScHMIDT I 94 I , PI. 2 ,  Fig. I I .  Type locality : Hloubetin, 
Czechoslovakia. Type stratum : Bohdalec beds (d e: 2 ) . Diagnosis : Lo bes 
moderately broad, rounded, ventral part of LI slightly constricted, L4 long, 
extending to the dorsal margin, connecting lobe between L3 and L4 poorly 
defined; velar ridge separated from the lobate area by a faint furrow only, 
lateral surface of the velar structure almost plane, velar ridge narrow (tr. ) ,  
reaching posteriorly to about the transversal line tangential to the posterior 
end of L4 or slightly in front of it. 

The general lobation of T. ? hloubetinensis resembles that of certain species of 
Tallinnella . The ventraJ part of L I  is, however, not expanded, but this applies 
a !to to T. pachydactyla.  The velar structure of T. ? hloubetinensis is only slightly 
wider anteroventrall y than ventrally, and does not form a wide flange ( cf. E. A. 
ScHMIDT I 94I , PI. 2, Fig. I I  v) . In this respect this species exhibits greater 
similarity with T. ? bohemica than with the Baltoscandian species of Tallinnella. 

T. ? bohemica and T. ? hloubetinensis ma y be re garde d as late derivatives of 
Tallinnella with a partly reduced velar structure. On the other hand, future 
studies may prove the existence of a whole group of similar related species 
dating hack to Lower Ordovician. In this case these species ought to be in
cluded into a separate genus. 

DxscussiON.-The delimination of the genus Tallinnella in the present paper 
coincides essentially with that of ÖPIK ( I 937,  p .  24) and HESSLAND ( I 949 , p. 
338) .  E. A. SCHMIDT ( I 94 I ,  p. 38) considered Tallinnella to be synonymous 
with Tetradella, but pointed out that Tallinnella might be considered a sub-
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genus of the latter in which subgenus he was inclined also to place "Beyrichia' '  
grewingki BocK. HESSLAND ( 1 949 , p .  338) regarded the appearance of the velar 
structure and the shape of certain lobes as distinctive enough to consicler 
Tallinnella dimorpha and related species as belonging to a separate genus .  
HENNINGSMOEN ( 1953 a,  pp. 2 1 3-2 14) restricted the genus Tetradella to species 
with a locular dimorphism, and included in Tallinnella most of the quadrilobate 
and non-loculate species which had previously been placed in Tetradella . With 
such a delimination, however, the genus Tallinnella became a highly hetero
geneous assemblage of quadrilobate forms.  The heterogeneity of this genus as 
treated by HENNINGSMOEN is most apparent if the shape of the velar structure 
is considered. In his sense Tallinnella includes forms with a wide frill-like 
velum, those with a velar ridge of various shape, and also forms without any 
trace of velar structure at all (as e .g .  " Tallinnella" mjoesensis HENNINGSM. ) .  As 
the shape of the velar structure is otherwise fairly distinctive for the eurychili
nacean genera of other families, it was a priori evident that a further sub
division of the genus Tallinnella in the sense of HENNINGSMOEN ( 1953  a) would 
be unavoidable. A general revision of the quadrilobate Tallinnelia-like species 
lies, however, outside the scope of the present paper. In addition to the typical 
species of Tallinnella only certain Lower Ordovician quadrilobate species with 
a wide frill are considered here. For these the new genera Tallinnetlina and 
Protallinnella are established. Tallinnellina and Protallinnella possess a thin, 
broad, frill-like, entire velum, and differ from each other by the shape of the 
velum, the height of the subvelar field on the posterior part of the valve, etc. 
Tallinnella differs from these genera by a thick, ridge-like velar structure which 
posteriorly ends more or less abruptly before reaching the posterior cardinal 
corner, and which is mostly expanded anteriorly into a moderately broad, 
possibly dimorphic flange. Moreover, also some trends of lobation and of the 
shape of the subvelar field are distinctive to Tallinnella. 

OccuRRENCE.-At present the genus Tallinnella is known from the upper
most Lower Ordovician and the lower and middle parts of the Middle Ordo
vician of Baltoscandia and the North German erratic boulders. Additionally 
two Bohemian species are tentatively referred to this genus .  

Tallinnella dimorpha ÖPIK, 1 937 

PI. IX, Figs . r -9 ;  Text-figs. 35 A, 37 · 

1 937  Tallinnella dimorpha n . sp .-ÖPIK, pp.  24-25 ,  PI .  I I ,  Figs . r a-r b ,  PI .  X,  Figs . 
1 -2 .  

I 9 4 7  Tallinnella dimorpha ÖPIK-}AANUSSON, p .  46.  
I 9 48 Tallinnella dimorpha ÖPIK-THORSLUND, pp. 344, 3 50 ,  3 5 9-360. 
I 9 5 I c  Tallinnella dimorpha ÖPIK-KESLING, PI. XII,  Figs . r a ,  b ,  2 a-c (after ÖPIK 

1 937) .  
I 9 5 5  Tallinnella dimorpha ÖPrK-SARV, p .  14 .  
I 9 56 a  Tallinnella dimorpha ÖPIK-SARV, p .  52 .  
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HOLOTYPE.-Left, probably heteromorphic valve, TM no. Os-2070, figured 
by ÖPIK 1 937 ,  Pl. I I ,  Figs . z a-b . 

TYPE LOCALITY.-Uhaku, Estonia. 
TYPE STRATUM.-Uhaku Stage (C1c), bed no. 5, middle part (cf. section in 

ÖPIK 1 937 >  p .  3> Fig. I ) . 
DIAGNOSIS.-Dorsal part of L 1  rather broad, usually expanded; Lz com

paratively narrow and short, constricted ventrally, coalescent with L 1 ;  L3 high, 
constricted in the middle, dorsal part bulbous; connecting ridge between L3 
and L4 low and narrow; dorsal part of L4 strongly expanded, forming a broad 
(long.)  bulb. Velar ridge thick, forming a broad, prominent border around the 
lateral surface of the domicilium along the free edge; extralobal area fairly 
wide. L 1 ,  the connecting lobe between L 1  and Lz ,  and usually also L3 covered 
with large, closely spaced, deep pits . Lateral and ventral surface of the velar 
ridge finely granulate. 

DESCRIPTION.-Outline slightly preplete . All lobes prominent. Ventral part 
of L 1  broad (long.) ,  expanded, narrowing dorsally; dorsal part more or less 
bulbous, dorsal end slightly protruding beyond the dorsal margin. The anterior 
end may or may not be continuous with the velar ridge. Close to its posterior 
margin L1 bears a distinct keel. Lz short, its length (tr . )  slightly larger than 
the distance between the dorsal end of Lz and the dorsal margin of the valve, 
constricted ventrally, dorsal part forming an oblong bulb . The summit of Lz 
lies much lower in ventral or dorsal view than the summits of L1 and L3 . 
Ventrally Lz is continuous with the swollen ventral part of L r .  The connecting 
lobe between Lz and L3 is rather narrow (tr. ) ,  its summit much lower in 
ventral view than the adjacent ventral parts of L 1  and L3 . L3 high, oblong, 
with steeply sloping sides, slightly constricted and curved in the middle with 
a strong keel dorsally on anterior margin and ventrally on posterior margin. 
Dorsal part swollen, bulbous, dorsal end protruding beyond the dorsal margin 
of the valve . Connecting ridge between L3 and L4 low and narrow, ventral 
part of L4 only slightly wider and higher, dorsal part strongly swollen, forming 
a large bulb , the dorsal end of which protrudes beyond the dorsal margin of 
the valve. 

In anterior or ventral view the highest point of the valve lies slightly dorsally 
of the middle of L3,  at about the ventral end of the dorsal expanded part of 
L3 . The summits of the ventral parts of L3 and of L I  lie lower, hut well 
above the summit of the velar ridge . The velar ridge reaches higher laterally 
than the summit of L4 which is, therefore, hidden in strictly ventral view. 

The extralobal area is more or less uniformly broad with a slightly 'concave 
bottom which lies at about the same level as that of the sulci . The lateral 
surface of the valve is surrounded by a broad velar ridge forming a strongly 
raised horder. The width (tr . )  of the velar ridge is about equal to or slightly 
less than the width (tr . )  of the extralobal area. The anterodorsal end of the 
velar ridge reaches the anterior cardinal corner, and is usually, hut not always, 
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Fig. 37· Tallinnella dimorpha ÖPIK. Diagramrnatic drawing of a 
transverse section of the val ve to show the depth of the pits in the 
ventraJ part of L r. After a thin section of a specimen from the 
South Bothnian erratic boulder Bergsbrunna no. r .  x 40. 

coalescent with L r .  The posteradorsal end of the velar ridge becomes as a rule 
rather suddenly obsolete at about the height of the ventral end of the bulbous 
part of L4, and does not reach the posterior cardinal corner. A low, poorly 
defined, rounded ridge extending from the velar ridge up to the posterior 
cardinal corner is, however, occasionally developed. The outer surface of the 
velar rid ge is rather steeply sloping posterior ly, and protrudes only slightly 
beyond the free edge ( cf. Pl. IX, Fig. 3 ) .  Ventrally the inclination of the rid ge 
is more pronounced, and anteriorly the ridge is flattened into a flange protrud
ing considerably beyond the free edge. ÖPIK ( r 937,  Pl. I I ,  Figs . r ,  z ;  cf. also 
KESLING r95 r c, Pl. XII ,  Figs. r ,  z) suggested this flange to be broader in 
some adult specimens and narrower in others. According to him the differences 
in the width of the flange are due to sexual dimorphism, the specimens possess
ing a narrow flange representing males ( = tecnomorphs) and those with a 
broad flange females ( = heteromorphs) . Thus the broader type of flange would 
constitute a simple type of dolon differing from the corresponding part of the 
velar structure in tecnomorphs only by its width , hut not by the position of 
the contact area between the velar structure and the domicilium. The lateral 
margin of the velar ridge is distinctly keeled. In ventral view this keel has its 
highest position posteriorly, and gradually descends in anterior direction ( cf. 
Pl. IX, Fig. 3 ) .  

The material examined offers no conclusive evidence with regard to  the 
presence or absence of dimorphism. The differences in the width of the velar 
structure between both dimorphs are rather slight, and can be fully ascertained 
only w hen the interior view of the valve is accessible for observation. In lateral 
view the free edge of the valve is completely concealed, and as the shape of 
the anterior part of the velar ridge is subject to rather considerable variation, 
the exact width of the flange cannot always be ascertained. It is possible also 
that the comparatively small number of specimens studied include only tecno
morphs or tecnomorphs and some fragmentary heteromorphs. 
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Table 26.  

UM L.  H .  L .  H .  
N o .  Mus. cat. valve valve lob. lob. Valve Locality Remarks 

no . 

B 279 2 .66 L 57  r . 8 I  I . I 9  South Bothnian boulder 

Bergsbrunna I 

2 B 24 I 2 .66 1 . 5 5  2 . 0 I  I .  I 9  r PI.  IX, Figs . 2-3 . 

3 B 242 2 .63  r .64 2 . 0 I  I . 2 I  r PI. IX, Figs . 5-7. 

4 B 280 2 . 5 8  1 . 5 I I . 9 I  I . I 6  r 

5 B 278 2 . 3 I ! . 3 9  I .78  r .o5 

6 D 5 1 1  2 .95  r . 67 ! . 27 Silj an distr. , Furudal 

7 D 430 2 .85  L 5 7  2 . 24 1 .25  r PI. IX, Fig. 8 .  

8 D 5 I o  r .68 0.95 

9 D 43 I 2 .87  r .67 2 .23  ! . 34 Siljan distr. , Fjäcka, loc . 3 PI. IX, Fig. r .  

I O  D 429 2 . 54  ! .46 2 .07 r .  I 8  Siljan distr. , Fjäcka, loc. I PI. IX, Fig . 4·  

I I ÖL 309 2 .78 r .68 2 .04 ! . 27 r Öland, Böda Hamn bore, 

6 .24 m. 

Subvelar field narrow and of almost uniform width. Free margin with a row 
of coarse marginal tubercles. 

Small instars of T. dimorpha differ from the larger specimens by more 
bulbous lobes and a much lower and comparatively broader velar ridge. 

In all specimens examined L I ,  the connecting lobe between L I  and L3 , and 
L3 are covered with rather large, closely spaced, deep pits . The pits extend 
through the greatest part of the thickness of the valve (Fig. 37) ,  hut according 
to the thin sections studied do not communicate with the interior of the valve. 
The lateral and ventral surface of the velar ridge is finely granulate . 

DIMENSIONS.-See Table z6.  
DISCUSSION.-The material studied shows a rather considerable variability 

in the lengthfheight ratio of the valves, general outline, relative width of the 
lobes, and also in the extension of the anterodorsal end of the velar ridge. As 
this variability is observed also among specimens from the same locality and 
horizon it is obviously due to individual variation. 

The specimens from Sweden seem to differ from those from the Uhaku 
Stage (C1c) of Estonia described and figured by ÖPIK ( 1 937) in the details of 
ornamentation. According to ÖPIK ( 1 937,  p. 24) the pits are confined in 
Estonian material to the ventral part of L I , whereas the Swedish specimens 
always possess pits also on L3 . In other respects the Estonian and Swedish 
specimens are closely similar. Without an opportunity of examini ng material 
from the type locality it is difficult to form an opinion about the taxonornie 
value of this difference. If the difference in the ornamentation is eonstant a new 
subspecies must probably be erected for the Swedish specimens. 
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OccuRRENCE.-In Estonia T. dimorpha has been found in the Uhaku Stage 
(C1c) and, according to SARV ( I 956 a, p. 5 2) ,  also in the Lasnamäe Stage (C1b) .  
The latter statement needs, however, further confirmation. In Sweden this 
species is common in the Crassicauda limestone, hut occurs also in the lower
most part of the Ludibundus beds. 

Estonia.-Tallinn; Uhaku; Purtse . South Bothnian area .-Erratic boulder 
Bergsbrunna no. I ( IO specim. ) .  Siljan district.-Vikarbyn ( 2 specim. ) ;  Fjäcka 
( I I specim. ) ;  Furudal,  quarry at the rivulet Kalkbergsbäcken (9 specim. ) ;  
Kårgärde (4  specim.) .  Öland.-Böda Hamn bore (6 specim. ) .  Västergötland, 
Kinnekulle.-Kullatorp bore (4 specim.) ;  Norra Skagen bore ( I 7  specim. ,  for 
the greatest part poorly preserved). 

Tallinnella cf. angustata (KRAUSE, 1 89 1 ) 
PI.  IX, Fig. r o .  

cf. r 889 Beyrichia marchica n . sp .-KRAUSE, pp. 1 9-20 (partim) , PI. I I ,  Fig. 9 ·  
cf. r 89 1  Beyrichia marchica var. angustata n.  var.-KRAUSE, p .  499· 

The uppermost Schroeteri limestone of the Gammalsby bore yielded one left 
valve of a species of Tallinnella with general characters so similar to the speci
men figured by KRAUSE ( I 889, Pl. I I ,  Fig. 9) and later ( I 89 I )  narned by him 
Beyrichia marchica var. angustata that it may well represent this species. How
ever, on account of the rather bad preservation of the ornamentation of the 
specimen found, and of the too poor illustration by KRAUSE their identity can
not at present be proved. 

The specimen in question is on the whole rather similar to Tallinnella 
dimorpha, hut differs by the following characters: ( I )  the dorsal part of L I  has 
a uniform width (Iong. ), being parallel-sided and not bulbous as in T. dimorpha; 
(z) Lz is higher in dorsal view, and scarcely constricted ventrally; the summit 
of Lz lies at about the same leve! as that of L I ;  (3 )  L4 is generally higher, 
protruding in anterior view slightly more in lateral direction than the summit 
of the velar ridge; (4) the posteradorsal abrupt end of the velar ridge is situated 
at about the mid-height of the valve or only slightly dorsally from the latter. 
The ornamentation of the above specimen cannot be distinctly seen, hut the 
ventraJ part of L I  seems to possess the same type of pits as T. dimorpha. 

DIMENSIONS of the specimen described.-Length of the valve 2 .84 mm; 
height of the val ve I .68 mm; length of the lobate area 2 .07 mm; height of the 
lobate area I .26 mm. 

OccuRRENCE.-Uppermost Schroeteri limestone. Öland, Gammalsby bore, 
at the leve! of 6.30 m .  
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Tallinnella pachydactyla n .  sp.  

PI. IX, Figs . r 6-r7 .  

HoLOTYPE.-Right valve (SGU),  figured on Pl. IX, Figs. 1 6-17 .  
TYPE LOCALITY.-Öland, Skärlöv bore. 
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TYPE STRATUM.-Lowermost Schroeteri limestone, at the level of 3 · 3 5  m of 
the bore. 

DERIVATION OF THE NAME.-Greek 7tr:t.XUC, = thick + Mx·ru/..oc, = finger, re
ferring to the broad, finger-like lobes. 

DIAGNOSIS .-Lobes rather broad and swollen . LI of more or less uniform 
width, Lz oblong, rather Iong (tr. ) ,  developed as a knob, separated from L1  
by  a furrow. Dorsal part o f  L3  bulbous, L4. broad and low. Extralobal area 
considerably narrower (tr. ) than the v,elar ridge. Velar ridge low, rounded, in 
ventral view much lower than the lobes . Surface minutely granulate . 

DESCRIPTION.-ln all specimens found the posterior part of the valve is 
more or less fragmentary. L1 of more or less uniform width, rounded, sausage
shaped, highest point in anterior view almost at its dorsal end which tapers 
slightly, and protrudes beyond the dorsal margin of the valve in strictly lateral 
view. Lz developed as a knob, separated from the ventral part of LI and the 
connecting lobe by a shallow furrow. The lobe has an oblong shape with 
posterodorsally directed axis , is rather Iong, with the highest point close to its 
dorsal end, slightly higher than the summit of L I  and slightly lower than that 
of L3 . The connecting lobe between LI and L3 of about the same width as 
L 1 ,  is rather lo w anteroventrally, and increases successively in height towards 
L3 . L3 rather broad, slightly constricted in the middle, dorsal part expanded 
into an anteriorly directed bulb . Posterior margin of L3 almost straight in its 
dorsal part, dorsal end in strictly lateral view slightly protruding beyond the 
dorsal margin. Connecting lobe between L3 and L4 fairly low, expanding in 
posteradorsal direction into L4. The latter is low, broad, and possibly becomes 
obsolete before reaching the dorsal margin of the valve. It is broken off, or 
badly preserved, in all specimens examined. The details of its shape are there
fore unknown. Extralobal area considerably narrower than the velar ridge, well 
defined hut comparatively shallow. 

Velar ridge low and broad, rounded posteriorly and posteroventrally, with 
a proximal keel anteroventrally and anterior ly; peripheral edge sharp . Anteriorly 
the ridge extends up to the anterior cardinal corner; position and shape of the 
posterior end not observed. 

The ornamentation consists of a minute granulation on the lobes and a still 
more minute granulation on the lateral surface of the velar ridge. 

DIMENSIONS of the holotype.-Height of the valve 1 . 60 mm; height of the 
lobate area 1 . 30 mm. 

DISCUSSION.-Tallinnella pachydactyla n. s p .  exhibits a rather close similarity 
to T. trident HENNINGSMOEN. A new figure of the holotype of the latter species 
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is given on PI. IX, Fig. 1 8 . The main differences between these species are as 
follows: ( 1) L r is in T. pachydactyla higher and more strongly curved postero
laterall y; (z) Lz is larger and higher in this species; in T. trident the summit 
of Lz lies in anterior view considerably lower than that of other lobes; (3) L3 
is broader in T. pachydactyla, and its dorsal part more strongly expanded; 
(4) the velar ridge is broader in lateral view in this species; (5 )  in T. trident 
Lr and L3 seem to protrude more beyond the dorsal margin of the valve ; 
this is not visible on the photograph of the holotype (PI. IX, Fig. r 8) ,  the 
dorsal portion of the valve being incomplete in this specimen. The details of 
the ornamentation are unknown in T. trident. 

OccuRRENCE.-Tallinnella pachydactyla n. s p.  has been f o und only in the 
lowermost beds of the Schroeteri limestone. Öland, Skärlöv bore (3 specim.) .  

Tallinnella sebyensis n .  sp . 

PI. IX, Figs . rz- r 3 ;  Text-fig. 35 B.  

HoLOTYPE.-Left valve, UM no. Öl .  1 29 ,  figured on PI. IX, Figs. 1 2-1 3 .  
TYPE LOCALITY.-Öland, Seby. 
TYPE STRATUM.-Gray Schroeteri limestone. 
DrAGNosrs.-Lobes low and flattened. L r  broad, almost obsolete, merging 

anteriorly into the lateral surface of the velar flange; Lz rounded, separated 
from Lr by a shallow furrow, developed as a knob. In ventral view the summit 
of L3 lies at about the same leve! as that of Lz. L3 well-defined, rounded, 
dorsal part slightly bulbous. L4 dorsally obsolete, or almost obsolete . Boundary 
between the lateral surface of the velar ridge and that of the domicilium formed 
ventrally by a distinct keel. Lateral surface of the velar structure flattened. 
Ventral part of Lr in one specimen with faint, small pits, ornamentation other
wise restricted to a faint reticulation. 

DESCRIPTION.-Lr swollen, broad, flattened, curved posterodorsally, anterior 
and ventral boundaries poorly defined, dorsal boundary marked by a semi
sulcus. Lz developed as a fairly !arge, slightly oblong knob, separated from 
L r by a shallow, poorly defined furrow. L3 rather broad, highest convexity 
close to its ventral end, dorsal part somewhat expanded, dorsal end not pro
truding beyond the dorsal margin of the valve . Connecting lobe between L3 
and L4 narrow and low, slightly expanding in dorsal direction into a flattened, 
poorly defined L4. The latter becomes obsolete at about the mid-height of the 
valve. In dorsal or ventral view the summit of the ventral end of L3 lies at 
about the same leve! as that of Lz. 

velar structure developed anteriorly and ventrally as a moderate! y broad, 
thick flange which is broadest anteriorly. The inner margin of the flange 
against the lateral surface of the domicilium is marked by a keel which becomes 
almost obsolete anteriorly. Posteriorly the keel merges into a broad, rounded 
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elevation. The lateral surface of the velar structure is gently sloping from the 
keel outwards ; anteriorly where the keel is obsolete or almost so, this surface 
merges into L r  without any distinct boundary. Anteriorly the velar ftange 
extends up to the anterior cardinal corner; posteriorly the velar ftange ends 
rather abruptly slightly before reaching the posterior end of the valve . From 
this point the velar structure continues in dorsal direction as a low, broad 
elevation which runs more or less paraHel to the posterior free edge of the 
valve almost up to the dorsal margin of the valve. In ventral view the velar 
ftange is broadest and thinnest anteroventrall y ( cf. P l .  IX, Fig. 1 3 ) .  In posterior 
direction this ftange becomes Successively narrower (tr . )  and at the same time 
thicker. It is thickest at its posterior end where the thickness of the velar ftange 
as seen in ventral view is almost equal to its width (tr. ) in lateral view at the 
same point. The subvelar field is moderately broad (tr. ) ,  widest at about the 
middle of the ventral margin, and decreases considerably in width in anterior 
direction until it ends at the cardinal corner very close to, or almost conftuent 
with, the free edge . 

The ornamentation consists of a faint reticulation, best visible on Lr  and 
on the posterior third of the valve . The specimen from the Motala bore 
possesses also small, faint pits in the middle of the ventral part of L r .  Extra
lobal area and lateral surface of the velar structure with a very fine concentrical 
striation. Most of this ornamentation is, however, so faint that it is scarcely 
visible on specimens with corroded surface. 

DIMENSIONS 

Length of the valve 

Height of the valve 

Holotype 

Right valve 

Motala 1 08 .o9 m 

2 .74 mm 
1 .42 mm 

DrscussroN.-Tallinnella sebyensis reserobles T. tumida some specimens of 
which are here figured for comparison (cf. Pl. IX, Figs . 1 4-r s ) .  It differs from 
the latter species, apart from the evidently much larger size, by the following 
main characters: ( r )  L z is separated from L r by a shallow and poorly defined 
furrow; (z) there is no keel on Lz, whereas in T. tumida this is always present; 
(3)  the velar structure is developed posteriorly as a broad, rounded ridge; 
(4) the lateral surface of the velar structure is convex ventrally, whereas in 
T. tumida this surface is ventrally more or less plane. 

Tallinnella sebyensis differs from T. cf. lata mainly in the following respects : 
( 1 )  the dorsal part of L4 is obsolete; ( 2) L3 is lo we r and mo re rounded; (3 )  the 
lateral surface of the velar structure is ftattened; (4) the pits on the ventral part 
of Lr  are ,  when present, considerably smaller and fainter. 

OccuRRENCE.-Schroeteri limestone. Öland.-Seby ( r specim. ) . Östergöt
land.-Motala bore ( r  specim. ) .  
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Tallinnella cf. lata (KRAUsE, 1 89 1 )  

PI. IX, Fig. I I .  

cf. I 889 Beyrichia marchica n . sp.-KRAUSE, p .  I 9  (partim) . 
cf. I 89 1  Beyrichia marchica var. lata n .  v .-KRAUSE, p .  499 , PI. XXXI,  Figs . 1 4-1 5 .  

DESCRIPTION.-Only one valve known so far. L r  swollen, broad, dorsal part 
posterodorsally curved, anterior and ventral boundaries defined by a shallow 
furrow. Lz developed as a moderately !arge, slightly oblong knob, separated 
from L 1  by a shallow furrow. L3 rather broad, its highest convexity close to 
its dorsal end, dorsal part expanded and forming a bulb which does not pro
trude beyond the dorsal margin of the valve. L4 low, rounded, dorsal end 
slightly expanded, reaching the dorsal margin, hut not protruding beyond it. 
The dorsal end of L3 forms the highest point of the valve. 

The velar structure forms a raised, rather thick ridge, in ventral view highest 
ventrally and considerably lower and less convex anteriorly. Posteriorly the 
velar ridge ends abruptly somewhat ventrally of the mid-height of the valve. 
In ventral view the summit of the ridge lies just in front of its posterior end. 
From the posterior end of the velar ridge a keel is running up to the hinge-line 
which it reaches a short distance anterolaterally from the posterior cardinal 
corner. Anteriorly the velar ridge extends up to the anterior cardinal corner. 
The extralobal area is developed as a furrow, strongest posteroventral ly, and 
rather shallow and narrow anteriorly. 

Ventral part of L r  with rather coarse, closely spaced, distinct pits of the 
same appearance as in T. dimorpha. A faint reticulation can be observed on the 
dorsal part of L I and L4. 

DIMENSIONS.-Specimen RM no. Ar. 1 98 I I (PI. IX, Fig. I I ) :  length of the 
valve 2 . 53  mm; height of the valve 1 . 3 5  mm. 

DrscussiON.-The specimen described agrees in most of the important 
features with the figures of T. lata given by KRAUSE ( 1 89 1 ,  PI. XXXI,  Figs. 
I4, I 5 ) .  KRAUSE does , however, not mention the pits on L I ,  Lz is drawn as if 
it were coalescent with L1 ventrally, and the dorsal end of L3 does not seem 
to be bulbous in his drawings. It is difficult to decide whether these differences 
are real or due to the inaccuracy of KRAUSE's drawings. Full certainty in this 
question can be obtained only by a re-examination of KRAUSE's original speci
mens. 

For the distinguishing features between the specimen described and T. seby
ensis, cf. p. 35 r .  In some respects T. cf. lata reserobles also T. pachydactyla 
n. s p. and T. trident HENNINGSM. However, in T. pachydactyla the ventral part 
of L 1  is scarcely expanded at all, Lz is much larger, L3 is distinctly keeled 
along its posterior margin, the velar ridge is broader, and the extralobal area 
deeper and more distinct. Moreover, no pits have been observed on L r .  
Tallinnella cf. lata differs from T. trident by more rounded lobes, by the fact 



MIDDLE ORDOVICIAN OSTRACODES 353  

that L4 extends up to  the dorsal margin of the valve, and by a narrower extra
lobal area. In view of the above facts i t is possib le that the species determined 
here as T. cf. lata actually represents a new species, hut additional material 
must be studied before its specific characters can be properly defined. 

OccuRRENCE.-Gray Schroeteri limestone. Öland.-Folkeslunda sjöbodar 
(I specim. ) .  

Gen. Protallinnella nov. 

TYPE SPECIES.-Beyrichia grewingki BocK, I 867. 
DIAGNOSIS.-Quadrilobate , Lz usually shorter than the other lobes. Velar 

flange frill-like, rather broad, broadest anteriorly, extending from one cardinal 
earner to the other and reaching the posterior cardinal earner close to the free 
edge. The flange is concave posteriorly and posteroventrally, hut more or less 
convex anteriorly and anteroventrally. The subvelar field is high anteriorly 
and ventrally, hut low posteriorly. A velar dimorphism may be present, hut 
has not been ascertained so far. 

SPECIES.-Only the type species has been described. The present writer has 
had at his disposal material of two additional new species belonging to this 
genus, including one well-preserved, complete carapace (UM no. E I4) ·  

GENERIC CHARACTERS.-Outline and lobation in general as  in  Tallinnellina 
n. gen. No dorsal plica has, however, been observed. 

Velar structure developed as a rather broad fl ange extending from one 
cardinal earner to the other and reaching the posterior cardinal earner close to 
the free edge. The subvelar field is highest ventrally, and decreases gradually 
and conspicuously in height in posteradorsal direction becoming very narrow 
close to the posterior cardinal corner. Anteriorly the height of the subvelar 
field is only slightly less than ventrally; close to the anterior cardinal earner it 
diminishes rather rapidly the velar flange reaching the anterior cardinal earner 
close to the free edge. In all specimens examined by the present writer the 
velar flange is moderately concave posteriorly and posteroventrally, and more 
or less convex anteriorly and anteroventrall y ( cf. e .  g. ÖPIK I 93 5 ,  PI. 2, Fig. I a; 
HESSLAND 1 949 , PI. IX, Figs. 3 ,  6 a) .  

No dimorphism has so  far been ascertained in Protallinnella, hut is probably 
present (cf. also HENNINGSMOEN 1 954a ,  p. 49) as same specimens show a 
slightly broader and more convex velar flange anteriorly. The thin flange is, 
however, so easily broken off, especially anteriorly, that the material examined 
did not furnish conclusive evidence for the presence of a velar dimorphism. 

The carapace in Protallinnella seems to be equivalved, with a marginal ridge 
or a marginal row of tuberdes on either valve. 

DiscusSION.-By the features of the velar flange Protallinnella can be clearly 
distinguished from other genera with a similar lobation, like Tallinnellina and 
Tallinnella. Morphologically it occupies a samewhat intermediate position 
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between these genera, hut the exact relation cannot be stated until more mate
rial has been studied. 

The North American Tetradella subquadrans ULRICH ( 1 890, p. I I 5 ,  Fig. 2) 
is on the whole rather similar to Protallinnella, except that the velar flange, 
according to the description by ULRICH, is concave in its whole extension, and 
that the subvelar field has a different shape anterior ly ( cf. ULRICH 1 890, p. I I 5 ,  
Fig. 2 c) .  Without a first-hand knowledge o f  the American material the taxo
nornie position of this species cannot be settled at present. 

OccuRRENCE.-The genus Protallinnella n. gen. is known at present on ly 
from the Expansus and "Raniceps" limestones of Baltoscandia. 

Gen. Tallinnetlina nov. 

PI. X, Figs . 2 ,  4 ;  Text-fig. 3 5  C. 

TYPE SPECIES .-Tetradella teres HESSLAND, 1 949 . 
DIAGNOSIS.-Quadrilobate, L2 shorter than other lobes. Velar flange mod

erately broad, extending along the whole length of the free margin, concave in 
some specimens (tecnomorphs ?) ,  convex anteriorly and anteroventrally in 
others (heteromorphs ?) .  Subvelar field high also posteriorly, the contact area 
between the velar ridge and the domicilium being placed rather high upon the 
side also at the posterior end of the valve. A faint dorsal plica at !east in some 
species. 

SPECIEs.- ? Beyrichia erratica KRAUSE, 1 889 

Tetradella primaria ÖPIK, 1 93 5  
Tetradella lanceolata HESSLAND, 1 949 
Tetradella teres HESSLAND, 1 949 

? Tetradella palmata var. valdaiensis NECKAJA, 1 953  
Tallinneflina n. s p .  (figured as  Tetradella primaria ÖPIK by 

HENNINGSMOEN 1954a ,  PI. 1 ,  Fig. 4, refigured here on PI. X,  
Fig. 2) .  

GENERIC CHARACTERS.-Domicilial outline slightly preplete, sometimes al
most amplete. Dorsum of moderate height, more or less orthocline. Quadri
lobate, lobes connected ventrally by a connecting lobe. L2 usually shorter than 
the other lobes and not reaching the dorsal margin. The other lobes extend to 
the dorsal margin, and may project beyond it. A faint dorsal plica is developed 
at !east in some species. 

The velar structure extends along the whole length of the free margin, 
developed as a moderately broad, friil-like flange which may decrease in width 
towards the posterior cardinal corner. The contact area between the velar 
structure and the domicilium lies posteriorly rather high up on the side, and 
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runs more o r  less paraHel to the free edge . O n  the whole the subvelar field is , 
therefore, posteriorly as high as ventrally. If the velar flange is undamaged the 
position of the contact area in relation to the free margin can not often be 
clearly seen as the flange conceals the subvelar field. If, however, the flange is 
broken off, or posteriorly narrow, a ridge is formed which on the posterior 
part of the valve is situated as a rule doser to Lj. than to the free edge. This 
is well illustrated in the specimen on PI. X, Fig. 2. This course of the velar 
contact line has been observed by the present writer in T. teres, T. lanceolata, 
T. cf. primaria ÖPIK (from Bnf/, Tallinn, Estonia ,  UM) , T. n. sp . (PI. X, Fig. 
2 ) ,  and also in Rigidella. The position of the velar structure on the posterior 
part of the valve of Tallinnetlina differs clearly from that in Protallinnella 

grewingki (BocK). In the latter species the height of the subvelar field decreases 
considerably in posteradorsal direction, and the posteradorsal end of the velar 
flange is situated very close to the free edge and the posterior cardinal corner. 
This condition is the usual in Eurychilinacea. 

Tallinnetlina seems to possess a dimorphism very similar to that of Rigidella. 
The supposed dimorphic differences in the shape of the velar flange are at 
present best known in T. teres. In this species most of the valves possess a 
velar flange which along its whole extension is distinctly and rather strongly 
concave (cf. e .g.  HESSLAND 1 949 , PI. IX, Fig. r 8 a) .  In some !arge specimens 
the anterior and anteroventral part of the velar flange is, however, convex ( cf. 
e .g. HESSLAND 1 949 , PI. IX, Fig. 1 2 ;  UM no. ar. os. 684) . The course of the 
area of contact between the velar structure and the domicilium is evidently 
identical in specimens with an entirely concave as well as in those with a partly 
convex velar flange. These differences in the shape of the velar flange resemble 
those observed in Rigidella, and may be due to a velar dimorphism . Also the 
specimen of Tallinnetlina n. s p. figured on PI. X, Fig. 2, has a distinctly convex 
velar flange anteriorly and anteroventrally, and may represent a heteromorphic 
valve. More material should, however, be studied before the presence of a 
velar dimorphism in Tallinnellina can be said to be established with certainty. 

DrscussiON.-The species included here in the genus Tallinnellina n. gen. 
obviously form a natural group which differs rather clearly from other related 
groups of species by the details of lobation and the features of the velar struc
ture. Tallinnella is rather similar to Rigidella, and is certainly closely related to 
it. The main differences between them are found in the development of the 
posterior lobes. Protallinnella differs from Tallinnellina chiefly by the height 
of the subvelar field on the posterior part of the valve and by the shape of the 
velar flange in supposed tecnomorphs. 

OccuRRENCE.-Tagether with Rigidella Tallinnellina is one of the earliest 
eurychilinacean genera , appearing already in beds corresponding to the zone 
of Megistaspis estonica ( Tallinnellina n. s p .  from Heramb, Ringsaker, cf. PI. X, 
Fig. 2). No Middle Ordavieian species of this genus is known so far. Outside 
Baltoscandia the genus is unknown. 
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Gen. Rigidella ÖPIK, 1937 

P I .  X ,  Fig. s ;  Text-fig. 3 5  D .  

TYPE SPECIES.-Steuslojjia mitis ÖPIK, 1 93 5 ·  
DIAGNOSIS.-LI a s  a rule feebly developed, limited posteriorly by  a very 

faint sulcus or a semisulcus, L2 prominent, shorter (tr. ) than other lobes, 
constricted ventrally, L3 elongate, strongly convex, reaching almost to the 
dorsal margin, L4 flattened, delimited anteriorly by a semisulcus. The summits 
of all lobes are mostly provided with crests, united ventrally by a connecting 
crest. Velar flange moderately broad, entire , broadest anteroventrally, strongly 
decreasing in width posteriorly , concave in some specimens (tecnomorphs ? ) ,  
convex anteriorly and anteroventrally in others (heteromorphs ?) .  A faint dorsal 
plica at !east in some species. 

DISCUSSION.-Only the type species has been described so far. The present 
writer has examined ro topotype valves of Rigidella mitis. In addition some 
valves of a new species of Rigidella have been at his disposal . 

There has been some discussion about the real characters of the type species. 
ÖPIK ( 1 935 ,  p. I I ,  Fig. 4) gives a diagramrnatic drawing of the holotype, bu t 
the correctness of this drawing was strongly questioned by HENNINGSMOEN 
( 1 953 a, pp. 221-223 , Fig. 1 9) who gives a new diagramrnatic reconstruction 
of the holotype (HENNINGSMOEN 1 953 a ,  Fig. I O c) based on a study of the 
photograph published by ÖPIK ( 1935 ·  PI. I ' Fig. s ) .  The genus was character
ized by ÖPIK ( 1 937,  p. 5 3 )  as trilobate. HESSLAND ( 1 949 , p. 339) considered 
the type species of Rigidella to be quadrilobate . HENNINGSMOEN ( 1953  a ,  pp. 
222-223) states that Rigidella mitis has four lobes, hut that L3 and L4 are sep
arated by a semisulcus only and that Rigidella thus possesses only two real 
sulci . According to him the crests in this genus form a normal "tetradellide" 
pattern, and the hindmost ridge on ÖPIK's figure obviously belongs to the 
velar structure. 

The examination of Rigidella mitis by the present writer has confirmed 
HENNINGSMOEN's conclusions . This species seems, however, to possess only 
one sulcus, as the furrow between L2 and C r  does not seem to leave any clear 
trace interiorly, and is thus obviously an ornamental structure, exactly as in 
Steusloffia. On some specimens , however, a slight trace of a sulcus between 
Lr and L2 is visible on the intemal mould. Sr may thus be developed as a 
semisulcus or as a very faint sulcus. L3 is delimited posteriorly by a semi
sulcus. ÖPIK's drawing is not quite correct. The posterior ridge in his drawing 
belongs to the velar flange which is broken off, and represents in reality the 
contact Iine between the velar structure and the domicilium. There is no 
connection between this ridge and the crests . All lobes hear on their summit 
a distinct crest, that of L2 and L3 , however, being missing on young instars . 
A low dorsal plica is present at least in large specimens . The ornamentation is 
reticulate, resembling that of Tallinnellina lanceolata. The velar flange is 
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usually concave and broadest anteroventrally. In posterior direction the width 
of the flange decreases considerably, and near the dorsal margin of the valve 
the velar structure seems to change into a ridge. The contact area between the 
velar structure and the domicilium is placed rather high upon the side pos
teriorly, and there runs more or less paraHel to the free edge. The subvelar 
field is, therefore, rather high even posteriorly as in Tallinnellina. In some 
specimens the anteroventraJ part of the velar flange is slightly convex and a 
little broader than the corresponding part of the velar structure in valves with 
a concave flange ( cf. P l. X, F i g. 5 ) .  These specimens ma y represen t hetero
morphs, and thus Rigidella may possess a velar dimorphism of the same 
character as that of Tallinnellina. The ends of the probable dolon are rather 
indistinct, the convex part of the velar flange changing smoothly into the 
common concave type exhibited, inter alia, by all small valves of Rigidella 
mitis. 

Rigidella bears on the whole a considerable likeness to Steusloffia, possessing 
the same general lobation and a similar type of arrangement of the crests. 
I t differs from Steusloffia mainly by: ( I ) L3 being lon g and reaching the dorsal 
margin and, therefore, not being developed as a posteroventraJ lobe, and (2) 
the obvious presence of a velar dimorphism, not known in Steusloffia. Tallin
nellina is ,  however, even more similar being evidently dimorphic, and possess
ing amongst others an identical course of the posterior part of the contact area 
between the velar structure and the domicilium. From this genus Rigidella 
differs almost only by the obsolescence of S r  and S3 .  Obsolescence of S r  
occurs also within other genera (as i n  Tallinnella) and i s  probably not of generic 
value. Moreover, a faint trace of it may be recognized even in Rigidella. The 
obsolescence of S3 , however, seems to be of greater importance. There is no 
doubt that Rigidella and Tallinnellina are closely related and if intermediate 
forms are found these genera should probably be regarded as subgenera of a 

single genus. 
As pointed out by HESSLAND ( 1 949) and HENNINGSMOEN ( 1 953 a) Steusloffia 

evidently has developed from forms similar to Rigidella and Tallinnellina.  In 
this case the evolution may comprise also loss of  ability to  produce a velar 
dimorphism. In the present writer's opinion the morphological series illu
strated by HENNINGSMOEN ( 1 953 ,  p. 220, Fig. 9) gives a correct idea of the 
main course of the evolution in Rigidella and Steusloffia. 

ÖPIK ( 1 937 ,  p .  5 3 )  included a number of species in his genus Rigide/la. 
HESSLAND ( 1 949 , pp.  3 38-340) ,  on the other hand, considered most of them 
to belong to Steusloffia, and restricted the genus Rigidella to the type species. 
Beyrichia erratica KRAUSE, r 889, was considered by him to belong to Tetra
della ( = Tallinnellina) . The figure of the lectotype (designa te d by ÖPIK r 93 5 ,  
p .  I I ) of Beyrichia erratica (KRAUSE r 889, Pl. I I ,  Fig. 7 )  shows a distinctly 
quadrilobate valve which is very similar to Tallinnellina, and this species may 
weil belong to the latter genus. But this figure, like most figures by KRAUSE, 
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may be incorrect in its details. Later HENNINGSMOEN ( I 953 a ,  PI. I ,  Figs . 3 ,  4 
and I 954a ,  PI. I ,  Figs. 2 ,  3 )  figured a specimen from an erratic boulder at 
Kristdala, Småland, as Rigidella erratica. After an examination of this speci
men the present writer considers it, however, as belonging to Steusloffia. In 
this specimen the arrangement of the crests is similar to Rigidella (as is the 
case also with other early Steusloffia species), but L3 is restricted to the ventral 
part only, thus forming a posteroventral lobe, characteristic of Steusloffia. As 
long as only one specimen is known nothing can be said about the possible 
dimorphism. The specimen figured by HENNINGSMOEN may belong to Steus
loffia krauseana (E. A. SCHMIDT, I 94 I )  ( = Beyrichia erratica in KRAUSE I 889, 
PI. II,  Fig. 8) ,  but KRAUSE's figure is too poor for the establishment of the 
identity with any reasonable degree of certainty. 

The specimens from the Megalaspis limestene (3 c IX) of Slemmestad, R0yken, 
Oslo region, placed by HENNINGSMOEN ( I 954 a) into Rigidella erratica and 
exaroined by the present writer, undoubtedly belong to Rigidella. They very 
much resemble the type species, but their rather bad state of preservation 
prevents at present a safe specific determination. Until further notice they may 
be regarded as Rigidella cf. mitis (ÖPIK) . The other species referred by ÖPIK 
( I 937 ,  p .  5 3 )  to Rigidella belong, as pointed out already by HESSLAND ( I 949 , 
p .  3 54), to Steusloffia or are so far generically indeterminable. 

OccuRRENCE.-Rigidella is one of the earliest eurychilinacean genera known. 
A new species of this genus has been found in limestene boulders at Örebro, 
belonging probably to the zone of Megistaspis estonica of the Billingen Stage 
(Arenig) (TJERNVIK I 956 ,  p. I 63 ) .  The type species comes from the Lepidurus 
limestone , and similar specimens have been found in the approximately con
temporaneous Megalaspis limestene (3 C IX) of the Oslo region. At present the 
genus is unknown outside Baltoscandia. 

Gen. Steuslof.fia ULRICH & BASSLER, I9o8 

TYPE SPECIES.-Strepula Linnarssoni KRAUSE, I 889 (subsequent designation 
by ULRICH & BASSLER 1 923 a, p. 308). 

DIAGNOSIS.-Unisulcate, with a long and broad sulcus, a !arge presulcal 
knob (L2), and a distinct posteroventral lobe ( = ventral part of L3) .  Adult 
valves with four crests : C 1  in front of the presulcal knob, C2 upon the pre
sulcal knob, C3 upon the posteroventral lobe, and C4 behind the postero
ventrar lobe. Ventral ends of C 1 ,  C3 , and C4, and in some species also that 
of C2, united ventrally. A dorsal ridge is as a rule developed. Velar structure 
moderately broad, plane to concave, flange-like, becoming ridge-like or obsolete 
before reaching the posterior cardinal corner. No dimorphism known. 

SPECIES.-Beyrichia costata LINNARSSON, 1 869 
Strepula linnarssoni KRAUSE, 1 889 
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Beyrichia erratica var. acuta KRAUSE, 1 89 1  
Strepula simplex KRAUSE, 1 89 1  (probably erected on a young 

instar) 
Strepula lineata var. granulosa STEUSLOFF, I 894 
Strepula lineata var. separata STEUSLOFF, 1 894 
Steuslojjia multimarginata ÖPIK, 1937 
Steusloffia rigida ÖPIK, 1 937 
Steuslojjia humilis ÖPIK, 1 937 (probably erected on a young instar) 
Rigidella krauseana E. A. SCHMIDT, 1 941  
Steuslojjia polynodulijera HESSLAND, 1 949 

Strepula lineata var. granulosa and S. lineata var. separata were regarded 
as subjective synonyms by KuMMEROW ( 1 924, p. 408) who based himself upon 
an examination of the type material of STEUSLOFF ( 1 894) . HENNINGSMOEN 
( 1 954a ,  p. 5 3 )  considered these two forms and Steuslojjia polynodulijera to be 
subjective synonyms of S. acuta (KRAUSE). It seems to be very difficult at 
present to take up a definite attitude as to the synonymy of these forms. The 
descriptions of KRAUSE ( 1 889) and STEUSLOFF ( 1 894) are incomplete, and their 
figures may not be correct in minor hut taxonomically important details. It 
seems probable that HENNINGSMOEN is right in regarding all of them as syno
nyms. Forther studies on Baltoscandian Lower Ordovician species of Steus
lofjia are, however, oeecled in order to settie this question definitely. The 
arrangement of the crests on the specimen figured by KRAUSE as Strepula 
simplex strongly resembles that in young iostars of other species of Steuslofjia, 
and this species may therefore have been erected on a young instar. 

Even on the Middle Ordovician species of the genus Steuslofjia opinions 
have been widely divergent. ÖPIK ( 1 937),  attributing in defining the species 
a considerable diagnostic value to the arrangement of the crests, distinguished 
4 species. KUMMEROW ( 1 939 ,  pp. 9 1-96} rather severely criticized ÖPIK's 
conception of the species of Steuslofjia, and was joined therein also by E. A. 
ScHMIDT ( 1 94 1 ,  p .  5 1 ) .  According to KuMMEROW the interspecific variation 
of the arrangement of the crests is so considerable that only one highly variable 
species S. linnarssoni can be distinguished, all other species described by ÖPIK 
( 1 937) being subjective synonyms to i t. KUMMEROW also described for the first 
time changes of the crests during the ontogenetic development, and pointed out 
that S. humilis ÖPIK has been erected on a young instar. THORSLUND ( 1 940 , 
pp. 1 76-1 78) ,  without knowing KuMMERow's paper, arrived on the whole at 
the same conclusion as KuMMEROW ( 1 939) ,  and regarded S. costata, S. lin
narssoni, and with some doubt also S. multimarginata as belonging to one 
species called after the oldest name S. eoslata (LINNARSSON). He, thus, also 
changed the name of the type species of Steuslofjia. He likewise described 
changes of the crests during the ontogenetic development. Later, however, 
THORSLUND ( 1 948) became aware that in the Middle Ordovician of Sweden 
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at !east two different species of Steusloffia could be distinguished which he 
called S. costata and, provisionally, S. aff. costata. 

During the preparation of the present paper it soon became apparent that 
the arrangement of the crests in Steusloffia is much stabler than assumed by 
KuMMEROW and THORSLUND ( 1 940) .  The rather extensive material of Steus
loffia from the Schroeteri and Crassicauda beds of the bores of Gammalsby and 
Norra Skagen show one rather eonstant type of the arrangement of the crests , 
the finely preserved material from the boulders of Tvären a second, and the 
specimens from the upper part of the Ludibundus beds of the Kullatorp core 
a third type. These three types of arrangement of the crests of Steusloffia 
characterize on the whole different stratigraphic horizons , and all the material 
from each horizon is in this respect remarkably uniform. In addition to the 
characters of the crests there exist other equally eonstant differences especially 
in the shape of the posterior part of the velar flange . Further material from 
other bores and localities has fully confirmed the first observations. KuMME
Row's ( 1 939) material from the drift boulders evidently forms a mixture from 
different stratigraphic horizons , and his criticism of ÖPIK's ( 1 937) conception 
of the species of Steusloffia is quite unwarranted except for the point that 
S. humi/is ÖPIK is erected on a young instar. 

The material studied contains three distinctly different species of Steusloffia. 
The specimens from the Schroeteri and Crassicauda beds are obviously con
specific with Strepula linnarssoni KRAUSE, 1 889, and thus represent the type 
species. The specimens from the lower part of the Ludibundus beds including 
the material from the Tvären boulders are, as pointed out already by THoRs
LUND ( 1 940, p. 1 78) ,  very similar to S. multimarginata ÖPIK, and the present 
writer considers them as conspecific. The species from the middle and upper 
part of the Ludibundus beds represent the real S. eostala (LINNARSSON) . 

Strepula lineata KRAUSE, I 889, was included in Steusloffia by BAssLER & 
KELLETT ( 1 934, p. 475 ) ,  and with spme doubt also by HESSLAND ( 1 949 , p. 339) .  
Without having studied the original material it  is difficult to ascertain the 
taxonornie position of this species, hut as no posteroventral lobe seems to be 
developed, this species hardly belongs to Steusloffia. 

GENERIC CHARACTERS.-Steusloffia should obviously be regarded as an uni
sulcate genus, the sulcus being formed by Sz. Although a fairly shallow and 
narrow furrow, corresponding according to HESSLAND ( 1 949 , p. 3 52) to S I ,  is 
formed between CI and the presulcal knob, no distinct impression of it on 
intemal moulds has been observed by the present writer. Thus this furrow 
evidently is an ornamental feature. Sz is long and broad, expanding dorsally 
and narrowing in the ventral direction. On intemal moulds the ventral delim
ination of the sulcus is fairly indistinct, the furrow becoming increasingly 
shallower, and merging gradually into the general surface of the ventral part 
of the valve. The ventral end of the sulcus is as a rule slightly curved antero
ventrally. 
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Fig. 3 8 .  Explanation of some terms of the valve of Steusloffia. A, a valve of Steusloffia of the 
Middle Ordovician type; B, a valve of Steusloffia of the Lower Ordovician type. Further 

explanation in the text. 

In all species of Steusloffia the ventral part of the postadductorial area is 
characteristically inflated, forming a posteroventral lobe. This lobe corresponds 
to the ventral part of L3 as can be distinctly seen on comparing Steuslofjia 
with Rigidella. Upon the intemal moulds the lobe is usually weil defined 
anteriorly and dorsally, hut more or less indistinctly ventrally and posteriorly. 
A rounded or transversally oblong, rather large knob in front of the sulcus 
corresponds to L2 (cf. HESSLAND 1 949 , p.  3S3 ) ·  Upon intemal moulds the 
anterior limit of the knob is usually formed by a rather abrupt change in con
vexity which can be called a semiculcus. 

Steuslofjia can be said to be indistinctly quadrilobate. The areas of the 
lateral surface of the domicilium in front of L2 and behind L3 correspond to 
L1 and L4, respectively, L2 being developed as a knob , and L3 as a postero
ventral lobe. This interpretation is confirmed by comparison of Steusloffia 
with Rigidella ( cf. also HENNINGSMOEN I9S3  a, p. 220, Fig. g) .  A rather similar 
type of lobation occurs also in some species of Tallinnella as for instance in 
Tallinnella tumida (Pl. IX, Figs. 1 4- r s )  and Tallinnella sebyensis (cf. Pl. IX, 
Fig. r 2) except that in these species L3 reaches the dorsal margin. 

The lateral surface of the domicilium is characteristically ornamented with 
crests . In late iostars and adult valves four crests are almost invariably present, 
and wholly or partly connected ventrally. The terms proposed by HESSLAND 
( 1 949 , p. 1 29 ,  Fig. 3 c) for these crests are adopted here, hut following KESLING 
( r gs r c) and HENNINGSMOEN ( r 9s3 a) the numbers of the crests are given in 
Arabic instead of Roman figures. HESSLAND' s terminology of the crests is 
superior to that of ÖPIK ( 1 937,  pp. so-s r ,  Figs. 7 and 9) by conveying an idea 
of their comparative morphological relations, and also by being shorter. The 
crests are thus termed C r ,  Cz, C3 , and C4 (Fig. 38) ,  and a comparison with 
Rigidella distinctly shows that they have originally been linked to the lobes 
L r ,  Lz, L3 , and L4, respectively (cf. HESSLAND 1 949 , p.  3 S 3 ;  HENNINGSMOEN 
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I gS3  a, p. 220, Fig. g). With regard to the arrangement of the crests two dis
tinct groups of species can be distinguished in Steusloffia. In the Lower Ordo
vician species, as in S. acuta and allied species (cf. KRAUSE I 8g i ,  Pl. XXXI, 
Fig. I 8 ; STEUSLOFF I 8g4, Pl. LVIII ,  Figs. 22,  23 a ;  HESSLAND I g4g, Pl. X, 
Figs. 2 a, 3 ,  7 ;  HENNINGSMOEN I gs3 a ,  p .  220,  Fig. g e, Pl. I ,  Figs. 3 ,  4 ;  I gs4a ,  
P l .  I ' Figs. 2 ,  3 ) ,  c3 i s  uninterrupted, running continuously from the branch
ing point (see Fig. 38 B) up to the dorsal plica. In the Middle Ordavieian 
species , like those described in the present paper and S. rigida ÖPIK ( I g37 ,  
p .  s I ' Fig. 8 ,  P l .  IV,  Figs. I ' 2 ) ,  c3 is interrupted in the middle, the ventral 
branch usually reaching the top of the posteroventraJ lobe in order to ter
minate there in a little node, and the dorsal branch beginning below the lobe. 
These separate branches of C3 are termed here C3 v ( = ventral branch) , and 
c3 d ( = dorsal b ranch) ( cf. Fig. 38  A). C I ' C3, and c4 are as a rule united 
ventrally. Their point of junction is regarded here as the ventral end of the 
respective crests , and is called the branching point. If the species are arranged 
according to their stratigraphic occurrence the branching point tends to assume 
an increasingly anterior position as pointed out by HENNINGSMOEN ( IgS3  a ,  
p .  223) .  This trend is well illustrated by HENNINGSMOEN ( I gS3  a ,  p .  220,  Fig. g) ,  
and further confi.rmed by the material studied by the present writer. The 
stratigraphically oldest species studied here, S. linnarssoni, exhibits the most 
posterior position of the branching point; S. multimarginata is intermediate 
in the position of the branching point as well as stratigraphically, and in the 
stratigraphically youngest species, S. costata, the branching point lies far an
teriorly ( cf. Fig. 40 ). This morphological series ma y, however, not earrespond 
to the real evolutional lineage in Steusloffia since S. rigida, contemporaneous 
with S. linnarssoni, shows a position of the branching point intermediate be
tween S. multimarginata and S. costata. 

C hanges in the crests d urin g the ontogenetic development have been described 
by KuMMEROW ( I g3g ,  p. gs ,  Figs . I 8 , I g) and THORSLUND ( I g4o, p. I 77,  
Fig.  s8 ,  Pl. 3 ,  Figs. 2-4 = S. multimarginata) . They have been studied also by 
the present writer in S. multimarginata and S. costata. Generally, in the spe
cies studied so far in early instars, CI and c3 appear first, and C4 last. THORs
LUND ( I g4o , p .  I 77) expressed the opinion that the crest and the dorsal ridge 
seem to be due at least to same extent to a confluence of tubercles.  The mate
rial studied by the present writer is, however, not univocal in this respect, the 
tuberdes and the position of the crest exhibiting on most specimens no distinct 
correspondance ( cf. also Pl. X, Figs . I 3 ,  I 4) ·  

In al l  species of Steusloffia a dorsal plica is obviously present, hut is rather 
easily broken off as pointed out by KuMMEROW ( I g3g ,  p .  g4) . Thus in the 
specimen figured by KRAUSE ( I 88g, Pl. I I ,  Fig. 4 = S. cf. multimarginata), and 
refigured diagrammatically by ÖPIK ( I g37,  p. so, Fig. 7) and KuMMEROW 
( 1 g3g ,  p. g2 ,  Fig. 1 4) the dorsal pli ca is certainly broken off. Posterior ly the 
dorsal plica coalesces with the velar structure. Dorsally of the sulcus the plica 
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runs in a wide, ventrally directed curve, thus leaving a rather broad space 
between the dorsal pli ca and the dorsal margin ( cf. also KuMMEROW I 939 ,  
p .  94) . In  most species the dorsal plica is developed as a crest similar to other 
crests of the valve. It may also be broader, and protrude beyond the dorsal 
margin as especially in S. eostala ( cf. Fig. 40 A) . The dorsum is usually rather 
high anteriorly and posteriorly, and continuous with the outer side of the 
dorsal plica, but is mostly hypocline in the middle , between the ventrally 
directed curve of the plica and the dorsal margin. 

The velar structure is developed as a moderately broad, concave flange or 
frill which is non-undulate or very slightly undulate . The anterodorsal end of 
the velar structure is confluent with the dorsal plica. Posterodorsally the velar 
flange usually becomes obsolete before reaching the posterior cardinal corner, 
continuing in dorsal direction as a more or less distinct ridge which is con
fluent with the dorsal plica. The degree of posterior restriction of the velar 
flange forms in the species studied a morphological series which on the whole 
conforms to that of the position of the branching point of the crests , the 
posterior end of the velar flange assuming a more ventral position in strati
graphically younger species. In S. linnarssoni the posterior end of the velar 
flange reaches highest dorsally, S. multimargina/a is intermediate even in this 
respect, and in S. eostala the velar flange ends abruptly rather far ventrally 
( cf. Fig. 40 ). Also from this point of view S. rigida is rather advanced in spi te 
of being relatively old stratigraphically, the posterior termination of the velar 
flange being similar to that in S. eostata, if we may judge from the figure given 
by ÖPIK I 937 (Pl. IV, Fig. z) .  In the Lower Ordavieian S. polynodulifera the 
velar structure resembles that of S. linnarssoni ( cf. HESSLAND I 949 , Pl. X, 
Fig. 2 a ,  b) .  As the velar structure is confluent with the dorsal pli ca at either 
end of the valve, the former runs dorsally at some distance from the free 
margin and the cardinal corners , the contact area between the velar structure 
and the domicilium being in end views more or less paraHel to the free margin . 
In the specimens described by HENNINGSMOEN ( I 953 a ,  Pl. I ,  Figs. 3 ,  4) as 
Rigidella cf. mitis and, later ( I 954 a, Pl. I ,  Figs. 2 ,  3) ,  as Rigidella erratica 
( = Steusloffia cf. krauseana) the contact area between the velar structure and 
the domicilium is placed posteriorly rather high up the side of the valve, 
reminding much of that in Rigide/la. In most other species the subvelar field 
is posteriorly lower. 

As observed already by ÖPIK ( I 937 ,  Pl. XII ,  Fig. g; TRIEBEL I 94I , Pl. 6, 
Fig. 6 I )  the peripheral margin of the velar flange appears to be double in 
ventral view. The material studied by the present writer shows that both 
simple and double peripheral ventral margins of the velar flange occur in all 
species described here. The simple type of the ventral margin of the velar 
flange is figured on Pl. X,  Fig. r 6 . In other specimens the peripheral margin is 
ventrally double ( cf. Pl. XI,  Fig. r ) , a distinct furrow separating an ou ter and 
an inner edge ( cf. Fig. 39). The ou ter (lateral) edge evidently earresponds to 
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Fig. 39· Steusloffia multimarginata ÖPIK. Diagramrnatic 
drawing of a transversal section of a valve with double 
ventral margin of the velar frill . After a thin section of a 
specimen from the Tvären area. x 30.  

the peripheral edge of the specimens with the simple type of velar flange. 
The inner edge exists only ventrally, and merging into the general inner 
surface of the velum disappears rather abruptly in posteraventrat and antero
ventrat direction. In lateral view the outer edge protrudes more in ventral 
direction concealing the inner edge and for this reason it is rather difficult in 
specimens embedded in the rock to expose the inner edge without breaking 
the rather thin velum. No difference in appearance of the lateral side of the 
valve seems, for the time being, permit a distinction between the specimens 
with simple and with double ventral margin of the velum. Thus the examination 
of the inner side of the velum is the only reliable way of distinguishing between 
them. In some rare cases immersion of the specimen in aleobol or oil has 
revealed the inner edge as a dark line. From among the large number of speci
mens of Steusloffia studied, however, the development of the ventral margin 
could be ascertained only in a few pieces. The size distribution of these two 
types of velum is, therefore, as yet incompletely known. All specimens in which 
the simple ventral margin of the velum could be observed are you ng instars with 
incompletely developed crests . In the larger specimens on which the inner side 
of the velar flange was exhibited the velum had a double ventral margin . The 
size distribution of these specimens suggests that this character occurs not only 
in the adult specimens, hut also in late instars with completely developed 
crests . Thus the double ventral margin of the velum is probah ly not a dimorphic 
character, as the present writer was at first inclined to believe, hut a character 
acquired at some late stage of the ontogenetic development. At present the 
double ventral margin of the velum is known in Steusloffia only in the Middle 
Ordavieian species (S. rigida, S. linnarssoni, S. multimarginata, S. costata) , and 
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no information exists about the structure of the inner side of the velar flange 
in the species from the Lower Ordovician. 

The subvelar field in Steusloffia is as a rule slightly concave, and quite close 
to the free edge a marginal ridge is developed which usually bears a row of 
spines. These spines are visible in lateral view of undamaged valves dorsally 
from the posterior end of the velar flange where the free edge forms a part of 
the lateral outline of the valve. 

DISCUSSION.-As pointed out especially by HENNINGSMOEN ( 1 953 a) Steus
lojfia certainly is derived from Rigidelia-like ancestors. There has been much 
discussion about the boundary between these genera (ÖPIK 1 937,  p.  5 3 ;  E. A. 
SCHMIDT 1 94 1 ,  pp. 39-40; HESSLAND 1 949, pp. 339-340; HENNINGSMOEN 1953  a, 
pp. 221-224; 1 954a ,  p .  52 ;  cf. also in the present paper p .  3 57) .  After having 
studied new material of the type species of Rigidella the present writer con
siders as belonging to Steusloffia forms in which L3 is developed as a postero
ventrat lobe, and in which no velar dimorphism is present. For further dis
cussion about the relations between these genera , see p. 357 ·  

Pseudostrepula is a genus extemally resembling Steusloffia. It has the same 
kind of presulcal knob, generally smaller than in Steusloffia, and the same 
general characters of arrangement of the crests which are, however, bifurcated 
dorsally. Also the velar structure is developed similarly to Steusloffia, and in 
spi te of the examination of numerous specimens no velar dimorphism is known 
at present. As pointed out by HENNINGSMOEN ( 1 953 a ,  p. 2 1 5 ) the specimen 
of Pseudostrepula kuckersiana acuta figured by BoNNEMA ( 1 909) on PI. VI ,  
Fig. 26 shows a faint undulation on the anteroventral part of the valve, hut the 
real character of the undulation is unknown at present. N o specimens with 
such undulation have been observed in this species by the present writer. 
Pseudostrepula differs from Steusloffia, especially by having no posteroventral 
lobe, by the dorsal bifurcation of the crests, and by a relatively smaller pre
sulcal knob. These genera may be related, hut the proximity of their relation 
is unknown at present. 

KuMMEROW ( 1 924, p .  406) reported that his examination of the type speci
men of Entomis umbonata STEUSLOFF, 1 894, has proved this to be a specifically 
indeterminable intemal mould. As pointed out by HENNINGSMOEN ( 1 953  a, pp. 
224-225) it very much resembles the intemal moulds of Steusloffia, and the 
present writer is inclined to agree with him. But the exact taxonomical position 
of that species can probably never be ascertained. Entomis umbonata was made 
the type species of the genus Ctenentoma by E.  A. ScHMIDT ( 1 94 1 ) .  This genus 
is thus erected on a nomen dubium ( declared as s u ch already by KuMMEROW 
1 924) , and must itself be regarded a nomen dubium. It may be a junior sub
jective synonym to Steusloffia as suggested by HENNINGSMOEN ( 1 953  a, p .  225) ,  
hut this cannot be proved with any reasonable degree of certainty. For this 
reason also the subfamily Ctenentominae E. A. ScHMIDT, 1 94 1 ,  must be 
regarded a nomen dubium. 

2 5 - 563272 Bull. of Geol. Vol. XXXVII 
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OccuRRENCE.-The earliest known species of Steusloffia comes from the 
Expansus limestone (Upper Arenig) of Sweden, and specimens of the genus 
have been found up to the Macrourus beds of Sweden. Outside Baltoscandia 
no species referable with certainty to Steusloffia is known at present. 

Steusloffta linnarssoni (KRAUSE, r 889) 

PI. X, Figs . 6-ro :  Text-tig. 40 B.  

r 889 Strepula linnarssoni n . sp.-KRAUSE, p .  1 6, PI .  I I ,  Fig. 5 (non PI. II ,  Fig. 4 
= ? Steusloffia multimarginata ÖPrK, 1 937) .  

1 908 Beyriehia (Steusloffia) linnarssoni (KRAUSE)-ULRICH & BASSLER, p .  296,  
Fig. 34, PI. XXXVI I I ,  Fig . 1 (copies from KRAUSE r 889, PI. II ,  Fig. 5) 
(non p .  282,  Text-fig. 8 ,  copied from KRAUSE r 889, PI. II ,  Fig. 4 = ? Steus
loffia multimarginata ÖPIK, 1 93'7) .  

1 923 a Steusloffia linnarssoni (KRAUSE)-ULRICH & BASSLER, p .  3 0 6 ,  Fig. r 8 :  5 
(after KRAUSE r 889, PI. I I ,  Fig. s ) ,  p .  308.  

? I 9 2 4  Steusloffia Linnarssoni KRAUSE sp.-KUMMEROW, p.  44 1 .  
I 9 3 4  Steusloffia linnarssoni (KRAUSE)-BASSLER & KELLETT, p .  24, Fig. 9 :  5 

(copied from ULRICH & BASSLER 1 923 a, Fig. r 8 : 5 after KRAUSE r 889,  
PI. II ,  Fig.  5 ) ,  p .  475 · 

I 9 40 Steusloffia eosfata (LINNARSSON)-THORSLUND, p .  1 76 (partim) . 
I 9 48 Steusloffia aff. eostala (LrNNARSSON)-THORSLUND, pp. 344,  360,  369 

(partim) . 
I 9 5 3 b  Steusloffia eostala (LINNARSSON)-HENNINGSMOEN, p .  44· 

non 1 937  Steusloffia linnarssoni (KRAUSE)-ÖPIK, p .  50,  Text-fig. 7 (diagram after 
KRAUSE r 889, PI. I I ,  Fig . 4) , p .  5 1  = ? Steusloffia multimarginata ÖPIK, 
1 937 · 

non 1 939  Steusloffia linnarssoni (KRAUSE)-KuMMEROW, p .  92, Fig. 1 4  (copy of the 
diagram in Öpik 1 937 ,  Text-fig. 7 = ? Steusloffia multimarginata ÖPIK, 
1 937) .  

LECTOTYPE.-Right valve figured by KRAUSE r 889, Pl. II ,  Fig. 5 (designated 
herein) . ÖPIK ( 1 937 ,  p. so ,  explanation of the Text-fig. 7) has called the speci
men figured by KRAusE r 889, P l . I I ,  Fig. 4, "type specimen" ,  hut as far as the 
present writer can understand the term "type specimen" is used in the sense 
of "cotype" ,  and no actual designation of the lectotype has taken place. It would 
be unfortunate to regard that specimen as the lectotype as its specific characters 
can not be properly understood at present. It is probably not conspecific with 
the specimen on Pl. I I ,  Fig. 5 in KRAusE r 889 here designated as the lectotype 
which represents the type usually determined as S. linnarssoni. The lectotype 
is apparently lost, and a neotype must therefore be determined. 

No TYPE LocALITY, since the lectotype was found in a glacial drift boulder. 
Exact TYPE STRATUM unknown (probably from Schroeteri or Crassicauda 

limestone ) .  
DIAGNOSIS.-The branching point of the crests lies slightly behind or at the 

transversal line through the middle of the presulcal knob. c3 v and c4 diverge 
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Fig. 40. Reconstruction of (A) Steusloffia costata (LINNARS.) ,  (B) S. linnarssoni (KRAUSE), and 
(C) S. multimarginata ÖPIK. A, after the specimen figured on PI. X, Fig. I 8 ;  B,  after that on 
PI. X, Fig. 6 ;  and C, after that on PI. X, Fig. I I. The marginal spines and the ornamentation 

are omitted. x 35 · 

strongly behind the branching point. c3 divided into a dorsal and a ventral 
branch. The velar flange changes into a ridge posteriorly at about the longi
tudinal line through the middle of the presulcal knob . 

DESCRIPTION.-Posteroventral lobe transversally rather long, its top forming 
the highest part of the valve (Pl. X, Fig. g) .  

C3 v directed posterodorsally, more or less straight (Pl .  X,  Fig. 6), or slightly 
curved (Pl. X, Figs. 7-8 , 1 0) ,  terminating in a little node on the top of the 
posteroventral lobe. Branching point of the crests slightly behind or at the 
transversal line through the middle of the presulcal knob. Behind this point 
c3 v and c4 diverge rather strongly. c3 v always present, ventral end usually 
reaching the dorsal end of the posteroventral lobe, hut sometimes also slightly 
shorter. Cz confined to the presulcal knob . Dorsal plica scarcely broader or 
higher than the crests , anteriorly and posteriorly continuous with the velar 
structure. In strictly lateral view the dorsal plica protrudes anterodorsally and 
posterodorsally slightly beyond the hinge-line. 

In anterodorsal direction the velar flange decreases gradually in width up 
to the point of coalescence with the dorsal plica. Posterodorsally the velar 
flange decreases more or less evenly in width, and at about the longitudinal 
line through the middle of the presulcal knob changes into a distinct velar 
ridge which continues dorsally up to the coalescence with the dorsal plica . 
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Table 27 .  

No . 
Mus. H. L.  H.  

H-L Val ve Locality Remarks 
cat. no. valv e domic. domic. 

SGU ! . 5 1  2 . 1 0  1 .28 Gammalsby 8 .20 m Figured on PI. X, 

Fig. 6 .  

2 2.09 J .28 Gammalsby o.6o m Figured on PI. X, 

Fig. 10 .  

3 1 .42 0 .88 r Gammalsby 0 . 35  m 

4 UM B 302 1 .94 ! . 1 9  1 .40 Erken 1 0  Figured on PI. X, 

Figs . 8-9. 

5 SGU 1 . 30 1 .7 1  1 . 1 4 r Motala 1 08 .83  m 

6 ! .95  ! .25 r Smedsby Gård 

1 1 7 . 1 2  m 

7 1 .67 1 . 1 0 r Smedsby Gård 

1 1 5 . 93  m 

8 2 . 1 2  1 . 28 Norra Skagen 2 3 . 3 9 m  Figured on PI. X, 

Fig. 7· 

9 1 . 3 1  1 .79 1 . 1 3  Norra Skagen 22 .93 m 

l O  2 .23  1 . 3 6  Stora Åsbotorp 

63 . 54  m 

No such abrupt change in the width of the velar structure at the posterior end 
of the valve as in S. multimarginata or S. costata has been observed. 

Ornamentation on the whole as in S. multimarginata. 
DIMENSIONS.-See Table 27. In spite of a great number of specimens 

examined of this species few specimens were sufficiently well preserved for 
measuring. This is due mainly to the fact that most specimens occur in argilla
ceous or finely nodular limestones, where they are often badly preserved. 
When measuring the height of the valve or of the lateral surface of the domi
cilium the dorsal end of the dorsal plica was regarded as the dorsal boundary 
in this species as well as in other species of Steusloffia described. 

DISCUSSION.-Although fairly numerous specimens of this species have been 
obtained, only few had a more or less complete velum. In order to define the 
degree of variation of the velar characters in this species more and better 
preserved material is needed. The possibility of the specimens determined here 
as S. linnarssoni representing more than one species is still not quite excluded. 

In general S. linnarssoni is rather similar to S. multimarginata. It obviously 
reaches not such a large size as the latter species (the largest specimen examined 
has a length of the lateral surface of the domicilium of 2 .25 mm) . Instars 
equalling in size those of S. multimarginata with incompletely developed 
crests have in S. linnarssoni a development of the crests essentially similar to 
that of adult valves. The most conspicuous difference between S. linnarssoni 
and S. multimarginata lies in the direction of C3 v. In the former species this 
is always strongly posterodorsally directed, and behind the branching point 
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C3 v and C4 diverge rather strongly. In S. multimarginata C3 v is almost 
exactly posteriorly or slightly posterodorsally directed, and more or less par
aHel to C4. Moreover, in this species the posterior change from the velar 
flange to a velar ridge is rather abrupt, and takes place at about the longitudinal 
line through the branching point of the crests , or slightly more ventrally. In 
S. linnarssoni no such abrupt ending of the velar flange has been observed, 
and the point where the flange changes into a ridge lies more dorsally. 

To judge from the figure published by KRAUSE ( r 889, Pl. I I ,  Fig. s) the 
lectotype of S. linnarssoni is beyond doubt conspecific with the specimens 
from the Schroeteri and Crassicauda limestones of Sweden. It is, however, 
difficult without an examination of the original specimen to decide if the 
specimen figured by him on Pl. I I ,  Fig. 4 belongs to this species. The arrange
ment of the crests of this specimen rather suggests S. multimarginata. It is 
very difficult to decide if other only reported occurrences of S. linnarssoni 

belong to it. KuMMEROW ( 1 939) certainly has referred to S. linnarssoni a mix
ture of different species, including S. costata. 

OccuRRENCE.-Steusloffia linnarssoni has been found in the Schroeteri and 
the Crassicauda beds. In some districts it is a fairly common species. 

Dland.-Böda Hamn bore (3 specim. ) ;  Gammalsby bore (20 specim. ) .  
South Bothnian area .-Erken, boulder no .  ro .  Siijan district.-Furuda1, quarry 
at the rivulet Kalkbergsbäcken (3 specim.) ;  Kårgärde (6 specim.) ;  Vikarbyn 
(2 specim. ) ;  Fjäcka (4 specim. ) .  Dstergötland.-Motala bore (4-4 specim.) ;  
Smedsby Gård bore (23 specim.) .  Västergötland.-Norra Skagen bore ( 1 4  
specim. ) ;  Stora Asbotorp b o  re ( 3  specim. ) .  

Steuslof.fia multimargina/a ÖPIK, 1 937 
PI. X, Figs . r r-r4 ;  Text-figs . 3 9 ,  40 C.  

? r 889 Strepula linnarssoni n . sp.-KRAUSE, p. r 6 ,  PI. I I ,  Fig. 4 (non PI. I I ,  Fig. 5 = 

lectotype of S. linnarssoni KRAUsE, r 889) . 
? I 908 Beyrichia (Steusloffia) linnarssoni KRAUSE-ULRICH & BASSLER, p. z8z, Text

fig. 8 (copied from KRAUSE, I 889,  PI. I I ,  Fig. 4) . 
? I 937  Steusloffia linnarssoni (KRAUSE)-ÖPIK, p .  so ,  Text-fig. 7 (diagram after KRAUSE, 

I 889, PI. I I ,  Fig. 4) , p. 5 1 .  
I 937  Steusloffia multimarginata n . sp.-ÖPIK, p .  52 ,  P I .  IV ,  Fig. 4 ,  Pl . XIV, Fig. r .  

? I 939 Steusloffia linnarssoni (KRAUSE)-KuMMEROW, p .  92,  Fig. I 4  (copied after 
ÖPIK I 937 ,  Text-fig. 7 ) .  

I 9 3 9  Steusloffia linnarssoni (KRAUSE)-KuMMEROW, p .  95 , Fig. zo (diagram after 
ÖPIK I 937 ,  PI. IV, Fig. 4) -

I 940 Steusloffia costata (LINNARSSON)-THORSLUND, pp. I 76-I 7 8 ,  Text-fig. s 8 ,  PI. 2 ,  
Fig. ro ,  P I .  3 ,  Figs . I -7 [non P l .  2 ,  Fig. I Z  = S .  costata (LINNARSSON) and 
Pl. z, Fig. I r = S. cf. costata (LINNARSSON)] . 

I 9 48 Steusloffia aff. costata (LINRS.)-THORSLUND, pp.  344, 360, 369 (partim) . 
I 9 5 3 a  Steusloffia costata (LINNARSSON)-HENNINGSMOEN, p .  45 (partim) , ? Pl. I ,  

Fig. 8 .  
I955  Steusloffia multimarginata ÖPIK-SARV, p .  I 6 . 
I 9 5 6 a  Steusloffia multimarginata ÖPIK-SARV, p .  52 .  
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HoLOTYPE.-Right valve,TM no. Os-2243 , figured by ÖPIK 1 937, Pl. IV,Fig. 4· 
TYPE LoCALITY.-Estonia , Kohtla-Järve . 
TYPE STRATUM.-Kohtla zone of the Kukruse Stage (Cu cx). 
DIAGNOSIS.-The branching point lies at about the transversal Iine through 

the middle of the presulcal knob. c3 v is more or less posteriorly or slightly 
posterodorsally directed, its anterior part almost paraHel to C4. C3 divided into 
a dorsal and a ventraJ branch. The velar flange ends posteriorly rather abruptly 
at about the longitudinal Iine through the top of the posteroventraJ lobe. 

DESCRIPTION.-The branching point of the crests lies at about the trans
versal Iine throught the middle of the presulcal knob or very slightly in front 
of i t. c3 v runs in more or less longitudinal direction, its posterior part curving 
slightly posterodorsally and terminating in a little node on the top of the 
posteroventraJ lobe. C4 behind the branching point almost paraHel to C3 v, 
more or less longitudinally directed. Posteriorly C4 tums around the ventraJ 
lobe and runs up to the dorsal plica in almost transversal direction. c3 d always 
developed, dorsally coalescent with the dorsal plica, ventrally as a rule reaching 
the dorsal end of the posteroventraJ lobe. Cz confined to the presulcal knob. 

Dorsal plica , if well preserved, only a little higher than the crests , projecting 
slightly beyond the hinge-line. Close to the anterior cardinal corner field a 
small , smooth node present in most, hut apparently not in all specimens. 

The velar flange ends posteriorly rather abruptly at about the longitudinal 
Iine through the top of the posteroventraJ lobe, and continues dorsally from 
that point as a velar ridge. This becomes rather weak and bend-like near the 
cardinal corner and continues, without any apparent interruption, into the 
dorsal plica. 

In well preserved specimens the whole externa! surface of the valve is very 
minutely granulate. Between these granules rather !arge tuberdes are scattered 
except in the sulcus, and between the sulcus and the dorsal margin. Velar 
flange with a fine radial striation in the best preserved specimens , and faintly 
undulate in some valves. 

Larva! instars with only a partial development of the crests were described 
by THORSLUND ( 1 940 , p. I 77,  Fig. s8 ,  PI. 3, Figs. 2, 3, 4)· In specimens with 
a length (exd. velum) of r .63-r .68 mm C4 is not developed. In a specimen 
with a length of 1 .99 mm C4 is already present. No distinct correspondence 
could be observed by the present writer in the arrangement of the tuberdes 
and the course of C4 in specimens, where the latter is not developed. 

DIMENSIONs.-See Table z8. 
DISCUSSION.-The holotype of S. multimarginata is similar in all im portant 

respects to the Swedish specimens described. The arrangement of the tuberdes 
in a row ventraJ of C4, which by ÖPIK ( 1 937,  p.  52) was regarded to be a 
specific character, occurs also in some specimens from Tvären (PI. X, Fig. r z ;  
THORSLUND 1 940, PI. z ,  Fig. ro) .  O n  the whole, the details o f  the arrangement 
of the tuberdes seem to vary rather considerably among the specimens studied. 
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Table 28. 

No. 
Mus. L. H. L. H. Val ve Locality Remarks 

cat. no . val ve val ve domic . domic. 

SGU 2 .6 r  ! . 5 7  2 . 27 ! . 27 I . 2  km W of Tands- THORSLUND 1 940, 

byn station PI. J, Fig. 6. 

2 UM D42J 2 .4J r .  s r r Fjäcka, loc. 6 

J UM D424 � 1 .40 2 . 0J r .  r S  r Fjäcka, loc. 7 Figured on P I .  X, 

Fig. I I .  

4 UM T r 9 ! .49 2 . 2 1  r . 28 Tvären, Ringsö THORSLUND 1 940, 

PI .  2 ,  Fig. ro .  

5 UM T 24 ,..._, z .os  I .  J J  ! . 99 I. l 5 THORSLUND 1 940, 

PI. J, Fig. 4· 

6 UM T 22 r . 68 0 .94 r THORSLUND 1 940, 

PI. J, Fig. 2 .  

7 UM T 76 1 .77 r .oS r . 67 0 .95 r Figured on PI. X, 

Fig. 14. 

8 UM T 23 � I .76 ! .09 r . 6J 0.92 r PI. X, Fig. I J .  

THORSLUND 

1 940, PI. J , Fig. J .  

9 UM T r 75  I .44 r . JS 0.74 r 

The species described differs from S. rigida ÖPIK by the more posterior 
position of the branching point of the crests, the direction of the anterior part 
of C3 v, by C2 being confined to the presulcal knob, and by a more dorsal 
position of the posterior end of the velar flange. 

OcCURRENCE.-Steusloffia multimarginata seems to have a rather restricted 
vertical distribution, all finds made so far coming from the lowermost part of 
the Ludibundus beds or contemporaneous strata. In Estonia it occurs in the 
Kohtla zone of the Kukruse Stage (Cn iX, cf. SARV 1 95 6 a) and in the Oslo 
region in the Ampyx beds (4 aj1). 

Estonia (cf. ÖPIK 1 937;  SARV r956 a) .  Södermanland, Tvären area.-Erratic boul
ders ( I2 specim. ) .  Jämtland, Lockne area.-Exposure 1 . 2 km W of the Tands
byn railway station (cf. THORSLUND r 940, PI. 3, Fig. 6). Siijan district .-Fjäcka, 
locality no. 7 (5  specim. ) ;  Kårgärde ( r  specim.) .  Öland.-Böda Hamn bore 
(r specim.) .  Dstergötland.-Smedsby Gård bore (6 specim. ) .  Västergötland.
Kullatorp bore ( r specim.) ;  Norra Skagen bore (2 specim. ) ;  Stora Asbotorp 
bore (4 specim.) .  Oslo region .-Skogsfaret, Ullernåsen (OM no. 66754). 

Steuslof.fia eostala (LINNARSSON, r 869) 

PI. X, Figs . r s- r S ,  PI. XI, Fig. r ;  Text-fig. 40A. 

r 869 a Beyriehia eostala n .-LINNARSSON, p .  1 96 .  
r 869 b Beyriehia eostala n . sp .-LINNARSSON, p .  8 5 ,  P l .  I I ,  Figs . 67-68.  
r 869 Beyriehia bilobata n . sp .-KOLMODIN, p .  20, Fig. 1 3 .  
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I 9 0 I  Beyriehia eostala LINNARSSON-HOLM, p. 56 ,  Figs . 50a ,  b (copied from LIN-
NARSSON 1 869 b, Pl. I l ,  Figs . 67-68) .  

I934 Strepula ? eostala (LINNARSSON)-BASSLER & KELLETT, p .  477· 
1 939  Steusloffia linnarssoni (KRAUSE)-KuMMEROW, p .  93 ,  Fig. 1 7 .  
1 940 Steusloffia eostala (LINNARSSON)-THORSLUND, PI . 2 ,  Fig. 1 2  [non Pl. 2 ,  Fig. 

1 0 ,  Pl. 3, Figs . 1 -7 = Steusloffia multimargina/a ÖPIK, 1 937 ;  Pl. 2, Fig. 1 1  = 

S. cf. eostala (LINNARSSON)] . 
I 9 4 3  Steusloffia eostala (LINRS. )-)VESTERGÅRD, p .  76 ,  Figs . 5 9 a ,  b (copied from 

LINNARssoN 1 869 b, PI. I I ,  Figs . 67-68) ,  p .  78 .  
1 948 Steusloffia eostala (LINNARSSON)-THORSLUND, p. 268, PI. XX , Fig. r o .  
I 9 48 Steusloffia aff. eostala (LINRS.)-THORSLUND, p p .  350 ,  3 59 ,  360 (partim) . 

TYPE.-The original specimens of LINNARsSON could not be found in the 
Museum of SGU, and a neotype must apparently be chosen. No suitable 
material from the localities mentioned by LINNARSSON ( r 869 b, p. 8 5) has, 
however, been at the present writer's disposal, and the designation of a neotype 
must, therefore, be postponed. There is, however, no question about the 
iderttity of the species described by LINNARsSON ( r 869 a ,  r 869 b) as he gives 
a rather detailed account of the arrangement of the crests . 

TYPE REGION.-Västergötland. 
TYPE STRATUM.-Middle or upper part of the Ludibundus beds. 
DIAGNOSIS.-The branching point of the crests lies at about the longitudinal 

Iine through the ventral end of the presulcal knob or slightly more ventrally. C3 v 
and c4 more or less parallel to each other ventrally. c3 divided in to a dorsal and 
a ventral branch. The dorsal ends of C3 d and C4 united with each other and 
not reaching the dorsal plica. Dorsal plica projecting strongly beyond the 
hinge- line. Posteriorly the velar flange ends abruptly somewhat ventrally of 
the longitudinal Iine through the top of the posteroventral lobe. 

DESCRIPTION.-Posteroventral lobe relatively narrow, dorsal end of it reach
ing to about the longitudinal Iine through the middle of the presulcal knob. 
The top of the lobe is only slightly higher than that of the presulcal knob. 

The branching point of the crests lies in front of the presulcal knob, usually 
at about the Iongitudinal line through the ventral end of the knob or slightly 
more ventrally. C r and C3 v form a continuous curve which surrounds the 
presulcal knob and the ventral end of the sulcus, ending in a small node on 
the top of the posteroventral lobe. At the branching point C4 turns in anterior 
direction almost perpendicularly to the other crests , then curves backwards 
more or less parallel to C3 v, rounds the posteroventral lo be, and continues 
dorsally in more or less transversal direction. c4 and c3 d are united at their 
dorsal ends, neither of them reaching the dorsal plica. The distance between 
the united dorsal ends of c4 and c3 d and the dorsal plica is, however, rather 
small. C3 d is as a rule rather short, not quite reaching the dorsal end of the 
posteroventral lobe. Cz confined to the presulcal knob . 



MIDDLE ORDOVICIAN OSTRACODES 373 

Table 29.  

No. 
UM Mus . L. H. L. H. 

Val ve Locality Remarks 
ca t. no. val ve val ve domic. domic. 

D 422 2 .41  r . 6 r  2 . 26 1 . 3 6  r Fjäcka, loc. 7 Figured on PI. X, Fig. r s . 

2 Vg. 83  3 · 24 2 .08 � 2.92  � I .75 r Kullatorp 66.03 m 

3 Vg. S r  3 ·  1 3  I . 99 � 2 .80 � I .75 Kullatorp 70. 5 2  m 

4 Vg. 22 � 2.95  � r . Ss � 2 . 8 r  I . 72 r Kullatorp 7 1 .03 m THORSLUND 1 948, 

PI. XX, Fig. ro .  

5 Vg. 78 2 .73 I .73 1 .49 Kullatorp 7 1 .03 m Figured on PI.  X, Fig. 

r 8 ; PI. XI, Fig. r ;  

Text-F ig. 4 1 .  
6 Vg. 82  2 .63  r . 68 2 . 3 7  1 .4 1  r Kullatorp 66.03 m 

7 Vg. So 2 .26  r . s 6 2 .09 � 1 . 3 1  r Kullatorp 6s . 8 r  m 

8 Vg. 79 I . 95 1 . 3 I r Kullatorp 7 1 .03 m Figured on PI. X, Figs . 

r 6-r7 .  

The dorsal plica is flattened posteriorly and anteriorly, and protrudes beyond 
the hinge-line as a pair of thin, blade-like extensions which are rather easily 
fractured. In the middle the dorsal plica runs, as usual in Steuslaffia, in a ven
trally directed curve, and is there of about the same shape as the crests . Most 
specimens exaroined have a node on the posterior cardinal corner field. 

Velar flange anteriorly mu ch as in the other two species described, confluent 
with the dorsal plica. Its posterior end is truncated and situated somewhat 
ventrally of the longitudinal line through the top of the posteroventral lobe. 
Dorsal to this point the velar structure continues as a velar ridge becoming 
weaker dorsally and being formed like a bend before its confluence with the 
dorsal plica. For the ventral margin of the velar flange, cf. p .  363 . 

Ornamentation on the whole as in S. multimarginata, but the tuberdes 
generally slightly smaller, and the minute granules between them coarser. 

On the small specimen figured on PI. X, Figs. 1 6- 17  (length of the valve 
1 . 95 mm) c3 d and the posterior part of c4 are not developed, otherwise, 
excepting the simple ventral margin of the velum, it is similar to the large 
specimens. 

DIMENSIONS.-See Table 29. 
DISCUSSION.-The discovery of the type specimens of Beyrichia bilahata 

KoLMODIN, 1 869, by Dr. A. MARTINSSON in UM has shown this species to be 
conspecific with S. castata. KOLMODIN figured and described only intemal 
moulds of his species, and if only these were known B. bilahata would have 
been quite indeterminable. The slab of rock with the intemal moulds described 
by him contains, however, also several externa} imprints of valves showing 
clearly the arrangement of the crests of S. castata. LINNARSSON's ( 1 869 a) and 
KoLMODIN's ( 1 869) papers were issued in the same year. For LINNARSSON's 
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paper no more precise date of publication than the first half of 1 869 could be 
obtained. KOLMODIN's paper was printed some weeks before May 24th, 1 869, 
at which date his disputation for the degree of Doctor of Philosophy took place. 
On account of the impossibility of establishing a more exact date of publication 
of LINNARSSON's paper the specific name bilahata KoLMODIN thus seems to 
have priority over costata LINNARSSON. As, however, the latter name is well
known and has been widely used in literature, and as the description by 
LINNARSSON ( I 869 b) is quite sufficient for the determination of the species, 
which cannot be said of that by KOLMODIN, it seems advisable to preserve the 
specific name costata for this species. In order to do this an application for 
suppression of the specific name bilahata KoLMODIN, 1 869, as published in the 
combination of Beyrichia bilobata, must be submitted to the International 
Commission on ·Zoological Nomenclature. 

Steusloffia costata differs rather clearly from the other species of Steusloffia 
described here, especially by the anterior position of the branching point of 
the crests , the broad (tr. ) ,  blade-like dorsal plica, and by the ventral position 
of the truncated posterior termination of the velar flange. Futhermore, the 
dorsal ends of c4 and c3 d are confluent, and do not reach the dorsal pli ca. 
S. rigida ÖPIK seems to be the most closely similar species. It differs by the 
more ventrally placed branching point, by independent coalescence of C4 and 
C3 d with the dorsal plica, and by Cz being developed also dorsally of the 
presulcal knob . The posterior end of the velar flange seems, however, to have 
a similar position as in S. costata to judge from the specimen on PI. VI, Fig. 
2, in ÖPIK ( 1 937) .  

The specimen from the Upper Chasmops ( = Macrourus) beds figured by 
THORSLUND ( 1 940, PI. 2, Fig. I I ) differs in certain details from the specimens 
from the Ludibundus limestone, particularly by the more anterior position of 
the branching point in the crests . Until more material from the Macrourus 
formation has been studied it would be better to regard this specimen as S. 
cf. costata. 

OccuRRENCE.-Steusloffia costata occurs through the whole extension of the 
Ludibundus beds, except, perhaps, in their lowermost layers. A very similar 
or possibly identical species has been f o und in the Macrourus beds ( cf. above ) .  

Västergötland.-Kullatorp bare (36 specim.) ;  Norra Skagen bore (2 specim.) ;  
Mossen, Kinnekulle (numerous specim.) ;  Allebergsände (numerous specim. ) .  
Siljan district.-Fjäcka, localities 7-8 (7 specim. ) ;  Amtjärn (2 specim. ) .  Jämt
land, Lockne area.-Exposure 1 . 2  km W of Tandsbyn rai lway station. Skåne, 
Fågelsång district.-Erratic boulders NNO of Sularp Gård, locality no. E 56  
( I specim. ) .  
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Superfam. HOLLINACEA SwARTZ, 1 93 6  

[Nom. trans!. }AANUSSON , herein (ex Hollinidae SwARTZ, 1 936)] 

DIAGNOSIS.-Histial structure present at least in heteromorphs. Early genera 
with histial as weil as velar structures. Most genera exhibit a weil defined 
histial dimorphism. 

FAMILIES.-Hollinidae SWARTZ, I 936  
Tetradellidae SwARTZ, I 936  
Sigmoopsidae HENNINGSMOEN, I 953  
Oepikiumidae nov. 

? Acronotellidae SwARTZ, I 936 .  

DISCUSSION.-The reasons for including these families in a separate super
family are discussed on pp. 2 1 7-2 18 .  

In an  attempt to  visualize the possible ancestors o f  the hoilinaceans the 
foilowing four cases seem to deserve attention: ( I )  Eurychilinacean-like vela te, 
non-dimorphic forms from which the hollinaceans may have been derived by 
the development of a new, dimorphic adventral structure. (2) Eurychilinacean
like forms as those in ( I ) , bu t with a velar dimorphism; the development to
wards the hollinaceans implied formation of a new, dimorphic adventral 
structure and simultaneous loss of the ability to produce a velar dimorphism. 
(3 ) Non-dimorphic forms with both a velar and a histial structure from which 
the hoilinaceans and the eurychilinaceans may have been derived, by acquisi
tion of the ability of producing a histial, and a velar dimorphism, respectively; 
this involves secondary reduction of the histial structure in the eurychilina
ceans . (4) Non-dimorphic, non-velate, and non-histiate forms like early leper
ditellaceans from which the hoilinaceans may have been developed independ
ently of the eurychilinaceans by the formation of a dimorphic histial structure 
and also of a further adventral structure between the histial structure and the 
free edge ; in this case the sigmoopsid and tetradellid velar structure would 
not be strictly homologous with that of the eurychilinaceans. 

At our present state of knowledge tl:e first of these possibilities seems to 
be the most probable. The velar structure, especially in tecnomorphs of certain 
sigmoopsids and tetradellids, is in all respects so similar to that of the eury
chilinaceans that its velar origin does not seem subject to any doubt. No eury
chilinacean with a real histial structure is known so far, and there is thus no 
evidence that this structure has once existed, hut has undergone complete 
reduction. Also the seeond possibility must, however, be taken into serious 
account, since several sigmoopsids are known (e.g. Carinobolbina) in which 
the tecnomorphs possess no adventral or only a histial structure, whereas the 
heteromorphs have both velar and histial ftanges; whether this implies di-
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morphism of both these structures cannot, however, be ascertained at present 
(cf. p .  396). 

The interrelation of the hollinacean families is still not quite clear. Sigmo
opsidae appear in several respects to be the most primitive group, and may 
have given rise to the other families. The main difference between the Tetra
dellidae and the Sigmoopsidae lies in the presence of the heteromorphic loculi 
in the former family, and thus is on the whole identical with that between 
Ctenoloculininae (cf. }AANUSSON & MARTINSSON 1 956) and Hollininae of the 
family Hollinidae. It is therefore possible that sigmoopsids ought to be regarded 
merely as a subfamily of Tetradellidae. The close relation of tetradellids and 
sigmoopsids becomes especially conspicuous on comparison of simple, uni
sulcate members of these groups, as for instance Dilobella and Sigmobolbina, 

which differ from each other mainly by the presence or absence of the loculi 
in the heteromorphs. Nevertheless, until the phylogenetic relations between 
tetradellids and sigmoopsids are better understood, the present writer, follow
ing HENNINGSMOEN ( 1953  a) , regards these groups as separate families . 

The Upper Ordavieian genus Foramenella STUMBUR, 1 956 ,  is probably a 
specialized off-shoot of the tetradellids. This unisulcate genus has neither a 
velar nor a histial structure in either dimorph, and the dimorphism is mani
fested only by the development of five distinct loculi in heteromorphs (STUM
BUR 1 956 ,  PI. I, Figs. 4, 6 ,  7). The sulcus is Iong and sigmaidal as in Dilobella 
and in the unisulcate sigmoopsids, and the general appearance of the carapace 
is decidedly of sigmoopsid type. By its distinct loculi in the heteromorphs 
Foramenella reminds of the unisulcate ctenoloculine genera Bisacculus and 
Tetrasacculus which have poorly developed histial structure, and thereby differ 
from the other hollinids. It does not seem excluded that Foramenella may be 
related to these Devonian genera which by later studies may be proved to 
belong to a separate branch of the hollinaceans derived from the tetradellids 
by reduction of the adventral structures. The loculi in Foramenella are, on the 
other hand, considerably smaller than those of Bisacculus and Tetrasacculus 
and are situated at the same level as the loculi of the tetradellids, i .e .  laterally 
of the level of the velar structure. This condition suggests that the reduction 
of the adventral structures in Foramenella may have taken place independently 
from the Devonian genera mentioned above, the similarities between them 
being due to a homoeomorphic development. In the present paper Foramenella 
is provisionally included in Tetradellidae. 

The hollinids very Iikely developed from sigmoopsids or sigmoopsid-like 
ancestors by the acquisition of certain special hollinid characters such as the 
abrupt posterior end of the histial dolon, the common presence of spurs, and 
the bulbous dorsal part of L3 . The velar structure is always lacking, and the 
subhistial field is samewhat lower (tr. ) than in most sigmoopsids. Certain 
simple hollinids resemble unisulcate sigmoopsids or tetradellids to such an 
extent that it is difficult to draw a sharp limit. In the present paper the abrupt 
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posterior ending of the histial dolon andfor the presence of one or two pairs 
of histial spurs in tecnomorphs have been regarded as diagnostic for the family 
Hollinidae. For this reason the Ordovician and Silurian genus Grammolomatella 
is included here in the hollinids. Also these characters are, however, not 
restricted to Hollinidae. An abrupt posterior margin of the histial dolon occurs 
also in Sigmobolbina monoceratina n. nom. and in Oepikium. The ctenoloculine 
genera Bisacculus and Tetrasacculus, on the other hand, lack an abrupt posterior 
margin of the dolonal flange. As long as the Upper Ordovician and Silurian 
hollinaceans are poorly known the delimination of the hollinacean families 
remains somewhat uncertain. 

The genus Oepikium agrees with Hollinidae in the extension of the frill . 
Differences from all other hollinaceans are,  however, found in the construction 
of the frill , its width in tecnomorphs, and in the wide, strongly convex dolon . 
The dimorphism of this genus reminds more of that of certain eurychilinids, 
as Cystomatochilina, than of any other hollinacean. In view of these differences 
Oepikium is placed here into a separate hollinacean family. It probably repre
sents an early, specialized off-shoot from the sigmoopsids, close to the point 
of divergence between sigmoopsids and hollinids. 

Apart from the families included above in Hollinacea there exist also certain 
other groups of palaeocope ostracodes which are at present incompletely 
known and therefore difficult to classify, hut which may belong to Hollinacea. 
The subfamily Graviinae PoLENOVA, 1 952  ( originally referred to Acronotellidae) , 
may represent simple hollinids, hut as long as the presence and type of its 
probable dimorphism has not been established the taxonornie position of this 
subfamily remains uncertain. The various Upper Devonian genera included 
by ZASPELOVA ( 1 952) in Drepanellidae form a puzzling assemblage of different, 
in part probably unrelated forms none of which appears to be a real drepanellid. 
Certain characters of Neodrepanella and allied genera (subfam. Neodrepanellinae 

ZASPELOVA, 1952) , particularly the shape and position of the spurs, and the 
development of the dorsal part of L3 , are so similar to those of hollinines that 
the presence in these genera of a hollinid type of dimorphism is strongly 
suspected. These species require a further study before they can be properly 
classified. 

OccuRRENCE.-The earliest known member of Hollinacea is a new species 
of Glossomorphites from the lower Arenigian of Sweden (cf. TJERNVIK 1 956 ,  
p. 1 63 ) . The latest hollinids are recorded from Permian strata. 

Fam. S I GM O O P S I DAE HENNINGSMOEN, 1 95 3  

DIAGNOSis.-Nonsulcate to  quadrilobate, mostly with pronounced preplete 
outline and very low to non-existent dorsum. Early genera with velar and 
histial structure in both dimorphs, or with only velar structure in tecnomorphs, 
later genera without velar structure . Histial dimorphism of the non-locular 
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type. The lateral surface and the posterior end of the histial dolon tend to 
merge smoothly into the lateral surface of the domicilium. Dorsal part of L3 , 
if developed, not broadly bulbous, ventral part of s3 usually more persistent 
than the dorsal part. 

GENERA.-Polyceratella ÖPIK, 1 937 
Winchellatia KAY, 1 940 
Aulacapsis HESSLAND, 1 949 
Sigmoopsis HENNINGSMOEN, 1953  
Sigmobolbina HENNINGSMOEN, 1953  
Carinabolbina HENNINGSMOEN, 1953  
Glossomorphites HESSLAND, 1953  
Lomatobolbina n. gen . 
Oecematobolbina n. gen. 

HENNINGSMOEN ( 1 95] a) tentatively included also Ctenobolbina ULRICH , 1 890, 
in Sigmoopsidae. As long as the dimorphism of the type species of this genus 
has not been described the taxonornie position of etenobolbina remains un
certain. Also Ogmoopsis HESSLAND, 1 949, may belong to this family, as suggested 
by HENNINGSMOEN ( 1953  a), hut its dimorphism, if present, is hitherto unknown. 
Two further genera, Bolbina and Kiesowia, included by HENNINGSMOEN ( 1953  a) 
in Sigmoopsidae, belong in the light of the material studied to Piretellidae and 
QuadriJugatorinae, respectively. Certain characters of Ullerella HENNINGSMOEN, 
1 950, as for instance the high subhistial ( ? )  field, the outline of the val ve, and 
the very low dorsum, suggest sigmoopsid affinities. This genus is incompletely 
known at present ( only intemal moulds and external impressions have been 
found), and more material should be studied in order to ascertain its taxonornie 
position. 

DISCUSSION.-HENNINGSMOEN ( 1 953 a) subdivided Sigmoopsidae into two 
subfamilies: Sigmoopsinae and Glossopsinae ( = Glossomorphitinae HESSLAND, 
1 953) .  The characters used by him in distinguishing between them were the 
shape of Sz and L3 , and the presence or absence of a prominent velar structure. 
There is no doubt that Glossomorphites and Aulacapsis are more closely related 
to each other than to the other sigmoopsid genera, hut in the light of the new 
material the differences between Glossomorphitinae and the genera included 
by HENNINGSMOEN in Sigmoopsinae do not appear distinct enough to justify 
a subdivision into separate subfamilies. The small differences in the shape of 
Sz and L3 do not seem to be of quite as great importance as thought by him, 
and the new genera described in the present paper seem in some respects to 
take an intermediate position between these subfamilies . Until more material 
has been described of this rather homogeneous family it seems more appro
priate to regard the latter as comprising a single subfamily. 

As pointed out on p. 2 1 8  the ventral view of the type species of Aeronotella 

exhibits a considerable similarity to that of certain sigmoopsids, and the 
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possibility should be taken into account that Sigmoopsidae may represent a 
junior synonym to Acronotellidae SWARTZ , 1 936 .  

OccuRRENCE.-The earliest known sigmoopsid occurs in  the lower Arenigian 
of Sweden (Glossomorphites n. sp . ,  cf. TJERNVIK 1 956 ,  p.  r 63 ) .  From post
Ordovician strata no species referable with certainty to this family is known 
at present. 

Gen. Sigmoopsis HENNINGSMOEN, 1953  

TYPE SPECIES.-Ceratopsis platyceras ÖPIK , 1 937 .  
DIAGNOSIS.-Quadrilobate; ventral part of L r ,  when developed, as  a rule 

narrow, dorsal part bulbous or produced into a speral spine. Dorsal part of 
S r ,  w hen developed, narrow, constricted between the bulbous dorsal part of 
Lr and the ventral end of L2. S2 long, extending ventrally to the histium. 
S3 of varying width, occasionally obsolete dorsally. A distinct velar ridge al
ways present. Tecnomorphs with a histial ridge, heteromorphs with a Range
like histial dolon. 

SPECIES .-Beyrichia obliquejugata FR. ScHMIDT, 1 858  
Beyrichia (Ctenobolbina) rostrata KRAUSE, 1 892 
C tenobolbina rostrata var. cornuta KRAUSE, I 896 
Ceratopsis perpunctata ÖPIK, 1 937 
Ceratopsis perpunctata prominens ÖPIK, 1 937 
Ceratopsis platyceras ÖPIK, 1 937 
Ceratopsis granulata SARV, 1 956  
Sigmoopsis bergsbrunnae n. s p .  

ÖPIK ( r 937,  p .  25) pointed out that Ceratopsis schmidti BoNNEMA, 1 909, is 
a junior synonym of Beyrichia obliquejugata FR. ScHMIDT, r 858 .  The present 
writer has exaroined a number of well-preserved specimens of this species from 
the Kukruse Stage of Estonia, and he entirely agrees with ÖPIK that the characters 
stated by ÖPIK as common to ScHMIDT's type specimen and the specimens 
figured by BoNNEMA are so characteristic for the species in question as to leave 
practically no doubt as to the identity of S. schmidti and S. obliquejugata. 

As pointed out by J .  G. ANDERsSON ( 1 893 ,  p .  1 27) and confirmed by an 
examination of his material by the present writer Beyrichia carinata KRAUSE, 
1 89i,  is conspecific with Beyrichia rostrata KRAUSE, 1 892.  The former species 
is erected on tecnomorphs, and the latter on heteromorphs of the same species.  

The present writer fails to understand the statement by HENNINGSMOEN 
( 1 953  a, p. 205) to the effect that also S. platyceras may be a synonym of S. 
obliquejugata provided the latter species is identical with S. schmidti. The exami
nation of a number of well-preserved specimens of S. platyceras has shown 
that it is a well-defined species and clearly different from S. obliquejugata. 

GENERIC CHARACTERS.-In Sigmoopsis the details of the sulcation and loba
tion exhibit on the whole a more eonstant development than in Glossomorphites. 
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The dorsal end of S r  is usually constricted between the speral process and 
the dorsal part of L z .  The ventral part of Sr is as a rule expanded except for 
S. platyceras in w hi ch i t is obsolete ( cf. ÖPIK r 937, P l .  I I ,  Figs. 6,  7 ) .  Sz has 
an almost uniform shape in all species, being long (tr. ) ,  samewhat sigmoidal, 
and of almost equal width along its whole extension or slightly tapering 
ventrally. S3 may have a width equal to that of Sz or be narrower and shal
lower than Sz, as in S. platyceras and S. sp. B. The ventral part of L r is usually 
expanded forming a speral process, produced into a spine in some species. 
The shape and convexity of the speral process appear to be eonstant within a 
species, and supply some of the best specific characters. Ventral part of L r  
a s  a rule narrow, usually ridge-like, ventrally continuous with the histial ridge. 
The ridge of the ventral part of L r  may continue along the margin of the 
lateral surface of the speral process, and within a species the degree of its 
dorsal extension seeros to be fairly constant. Lz is as a rule broad ventrally 
and narrow dorsally, becoming obsolete at about the longitudinal mid-line of 
the speral process or slightly ventrally of this point. L3 usually well defined 
and of almost uniform width along its whole extension. L4 as a rule flattened, 
expanding in posteradorsal direction. On the whole the shape of sulci and 
lobes is eonstant within a species, and supply good specific characters. 

A ridge-like, prominent velar structure is invariably present. In both di
morphs the histial structure has a development very similar to that of Glosso
morphites. The dorsal boundary of the histial ridge in tecnomorphs is, how
ever, usually better defined than that of the latter genus, especially the boundary 
between the histial structure and L3 which is often formed by a furrow. In 
Glossomorphites the histial structure is on the whole slightly thicker and more 
solid than that of Sigmoopsis. 

DISCUSSION.--The general shape of the lo bes of Sigmoopsis reserobles that 
of Glossomorphites. The former genus differs by the following main characters : 
( r ) L z is always considera bly s horter than the other lo bes; ( 2) the dorsal part 
of L r  is usually expanded and the ventral part narrow; (3 )  the dorsal part of 
S r ,  if developed, is considerably constricted between the dorsal parts of L r  
and Lz; (4) a prominent velar structure i s  invariably present. 

OccuRRENCE.--The earliest known species of Sigmoopsis appear in the 
Middle Ordavieian Uhaku (C1 c) Stage (Upper Llandeilian) of Estonia and in 
the contemporaneous Crassicauda limestone of Sweden. The latest species 
occurs in the Upper Ordavieian Rakvere Stage (E) of Estonia (S. granulatum). 
Outside of Baltoscandia the genus is unknown so far. 

Sigmoopsis platyceras (ÖPIK, 1 937) 

PI. XI, Figs . 7-8; Text-fig. 5 A. 

1 937 Ceratopsis platyceras n. sp.-ÖPIK, p .  z6 ,  PI .  II ,  Figs . 6-7, PI.  X,  Figs . 1 2- 1 4 ,  
PI .  XIV, Fig. 5 ·  

1 95 1  c Ceratopsis platyceras ÖPIK-KESLING, P I .  VI ,  Figs . z-3 (after ÖPIK 1 937) .  
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1 953 a Sigmoopsis platyceras (ÖPIK)-HENNINGSMOEN, pp. 204-205 , Fig. 5 (from 
KESLING 1 95 1  c) . 

I955 Ceratopsis platyceras ÖPIK-SARV, p. 1 5 .  
I956 a Ceratopsis platyceras ÖPIK-SARV, p .  47· 

HoLOTYPE.-Right heteromorphic valve (TM) , figured by ÖPIK 1 937,  Pl. I I ,  
Fig. 6 .  

TYPE LOCALITY.-Estonia , Kohtla-Järve. 
TYPE STRATUM.-Kukruse Stage, probably its lower zone (Cn ()() . 
DIAGNOSIS.-Length of the heteromorphs r .6-r .7 mm. Speral process 

flattened, highest at its posterior end, merging in anterior and ventral direction 
imperceptibly into the surface of the valve. L3 broad, moderately convex, of 
almost uniform width. S3 narrow, fairly shallow. L4 flattened, almost obsolete. 
Lobes smooth, without any distinct ornamentation. 

DrscussiON.-This species has previously not been recorded from Sweden. 
The tecnomorphs figured are the only Swedish specimens known. Sigmoopsis 
platyceras has been well illustrated by ÖPIK ( 1 937) ,  and the Swedish material 
does not contribute to the knowledge of its characters. 

OccuRRENCE.-According to SARV ( r 95 6 a) S. platyceras occurs in Estonia 
in the lower part of the Uhaku Stage (C1c ()() and in the Kukruse Stage (Cn)· 
Its occurrence in C1 c needs, however, further confirmation. The Swedish 
specimens have been found in the middle part of the Ludibundus limestone. 

Estonia (cf. SARV 1 9 56a) .  Sweden, Siljan district, Fjäcka, locality no. 8 .  

Sigmoopsis bergsbrunnae n .  sp. 

PI. XI ,  Figs . 2-6; Text-fig. 4 1 .  

I948 Ceratopsis aff. perpunctata prominens ÖPIK-THORSLUND, p. 360. 

HoLOTYPE.-Right heteromorphic valve, UM no. B 282, figured on Pl. XI ,  
Fig. 5 ·  

TYPE REGION.-South Bothnian area. The holotype was found in the erratic 
boulder Bergsbrunna no. r .  

TYPE STRATUM.-Uppermost Crassicauda limestone. 
DERIVATION OF THE NAME.-After Bergsbrunna, the locality in Uppland 

where the type boulder was found. 
DIAGNOSIS.-Length of the heteromorphs r .oz-r . r 8  mm. Speral process 

knob-like, oblong, highest dorsally, its dorsal margin slightly convex, not 
protruding beyond the dorsal margin of the valve, its lateral side more or less 
flattened and sloping in ventromedian. direction. The top of the speral process 
forms the highest point of the valve. S3 about as broad as Sz. Lobes orna
mented with rather coarse pits. 

DESCRIPTION.-Dorsal part of Lr expanded into a knob-like speral process, 
ventral part narrow, ridge-like, continuing in a ridge along the anterior margin 

2 6 - 5 6 3272 Bull. of Geol. Vol. XXXVII 
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of the lateral surface of the speral knob. The knob is slightly oblong in antero
ventral direction, its dorsal end reaching in most specimens the dorsal margin 
of the valve, hut never protruding beyond it. Dorsal side of the knob convex, 
steeply sloping; lateral side fl.attened, gently sloping in ventromedian direction. 
The top of the speral knob forms the highest point of the valve. Ventral part 
of Lz expanded, dorsal part narrow, curved, its dorsal end extending roughly 
up to the longitudinal l ine through the middle of the speral knob or slightly 
mo re dorsally. L z on the whole comparatively flat, its summit mu ch lower 
than that of L3 . L3 relatively narrow, slightly constricted close to its ventraJ 
part and the dorsal end somewhat expanded; highest convexity slightly ventral 
of the middle of the lobe. L4 ventrally about as broad as the broadest part 
of L3 , expanding in posteradorsal direction, rather high ventrally, fl.attened 
dorsally. The highest point of L4 is situated at about the posterior end of the 
histial ridge, being only slightly lower than that of L3. 8 1  narrow and rather 
shallow. Sz and 83 of about equal width, depth, and length (tr.) ,  the ventral 
ends of both sulci reaching the histium. 

Tecnomorphs with a narrow histial ridge which is continuous anteriorly 
with the dorsal part of L 1 ,  and becomes obsolete posterior ly at about the 
mid-height of the valve or slightly dorsally of it. Heteromorphs with a moder
ately broad, thick, fl.ange-like histial dolon strongly protruding ventrally. Both 
dimorphs with a distinct velar ridge extending anteriorly almost up to the 
anterior cardinal corner and posteriorly to about the posterior end of the 
histial structure. 

Lateral surface of the lobes covered with rather coarse pits. 
DIMENSIONS.-See Table 30.  

Table JO. 

No. 
UM Mus.  L. H.  H-L Val ve Locality Remarks 

cat. no. val ve valv e 

B 298 0.7 1 h-l Erken no. 1 0  

2 B 297 I .  1 3  o .68 0 .97 h-1 Figured on PI. XI, Fig. 3 .  

3 B 282 1 .03 o .6s h-r Bergsbrunna no. 1 Holotype. PI. XI, Fig . 5 ·  

4 B 2 8 1  1 .03 o.63 h-r Figured on PI. XI, Fig. 4 ·  

s B 284 � 1 .07 o.6 1 t-1 

6 B 283 1 .06 o. s 8 t-r Figured on PI. XI, Fig. 2. 

DISCUSSION.-At first sight S. bergsbrunnae n. s p.  appears to be almost iden
tical with S. perpunctata (ÖPIK). A doser comparison reveals, however, distinct 
and eonstant differences between these species . The main differences lie in the 
much higher speral knob and in the absence of distinct smooth borders around 
the lobes in S. bergsbrunnae. 

OccuRRENCE.-Sigmoopsis bergsbrunnae n. sp. has been found only in the 
Crassicauda limestone. 
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Fig. 4 1 .  Sigmoopsis bergsbrunnae n. sp. Diagramrnatic drawing of a Vel a r  
transversal sect ion of  a heteromorph. After a thin section. x so .  r � d ge 

- H 1S t 1 a l  
do l o n  

South Bothnian area .-Erratic boulders Bergsbrunna no. r (6 heterom. ,  5 
tecnom.) and Erken no. r o  (z heterom.) .  Västergötland, Kinnekulle.-Norra 
Skagen bo re ( r  hete rom.) .  Siijan district.-Furudal, quarry at the rivulet Kalk
bergsbäcken ( r  hetero m. ) .  

Sigmoopsis s p .  A 
PI. XI,  Fig. 9 ·  

1 940 Ceratopsis obliquejugata (FR. SCHMIDT)-THORSLUND, pp. I 70-I 7 I ,  PI. J, Fig. I J .  

DESCRIPTION.-Only one tecnomorphic valve known. Ventral part o f  L r  
narrow, prominent ridge which lies much lower than the ventral part o f  Lz, 
and becomes obsolete at the ventral end of the speral knob. Dorsal part of L r  
developed a s  a speral knob with poorly defined anterior and dorsal margins, 
merging in these directions smoothly into the surface of the valve. The top of 
the speral knob is situated at its dorsal end, and lies at about the same level 
as the top of L3 . The dorsal end of the knob reaches the dorsal margin of the 
valve. Ventrally the ventral part of Lr is continuous with the histial ridge. 
Ventral part of Lz broad, decreasing in width dorsally, dorsal part of Lz 
narrow, tapering dorsally and becoming obsolete at about the mid-height of 
the speral knob. L3 moderately broad, slightly constricted close to its ventral 
end, otherwise of about uniform width, highest point at about the middle of 
the lobe. L4 ventrally much narrower than L3 , expanding posterodorsally, 
rather flattened. S r  narrow, moderately deep behind the speral knob, shallow 
hut distinct ventrally of the knob and behind the ventral ridge-like part of L r .  
S z  and S3 of about equal width, S z  perhaps samewhat wider and deeper than 
s3 ,  slightly expanding in its middle part. 

Histial ridge moderately broad (tr. ) ,  with a concave lateral surface, merging 
dorsally with only a faint change in convexity into the ventral end of Lz, and 
separated from that of L3 by a poorly defined furrow. In posterior direction 
the histial ridge merges into the general surface of the valve a bit ventrally of 
the mid-height of the valve, and at about the transversal line through the 
middle of L4. A distinct velar ridge is present, hut the details of its extension 
could not be observed. 
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The whole surface of the domicilium except for the bottom of 82 ornamented 
by a minute reticulation. The histial flange covered with distinct minute con
centric striae. 

DIMENSIONS.-Length of the valve 1 . 37 mm; height of the valve 0.79 mm. 
DISCUSSION.-HESSLAND ( 1 949 , p .  297, footnote) pointed out that the speci

men figured by THORSLUND ( 1 940, PI. 3, Fig. 1 3 )  as Ceratopsis obliquejugata 
and refigured herein is not conspecific with Ceratopsis schmidti BoNN. ( = S. 
obliquejugata) . The present writer agrees with HESSLAND in this respect. The 
specimen described above as Sigmoopsis sp. A evidently belongs to a new 
species, hut for a proper definition of the species more material is needed. I t is 
more similar to S. platyceras than to any other species of Sigmoopsis described 
so far. In  the former species, however, the speral knob is delimited posteriorly 
and ventrally by 8 1 ,  and the top of the knob lies at a lower level. Neither do 
the specimens of S. platyceras exaroined show any distinct trace of orna
mentation. 

OccuRRENCE.-Södermanland, Tvären area, Ringsö. A boulder of the lower
most Ludibundus limestone. 

Sigmoopsis sp. B 

PI. XI,  Fig. 1 0 .  

DESCRIPTION.-Speral knob rounded, comparatively small, not quite reach
ing the dorsal margin of the valve, with transversally ovate cross-section, 
defined ventrally by a faint change in convexity. Lateral surface convex, poorly 
defined. Ventral part of L 1  developed as a narrow, faint ridge which ends at 
the ventral margin of the speral knob. The top of the speral knob lies bu t 
slightly higher than that of L3 . Ventral part of L2 expanded, decreasing in 
width dorsally, dorsal part narrow, curved, becoming obsolete samewhat 
dorsally of the mid-height of the knob . L3 moderately broad, constricted at 
its mid-height, ventral part expanded, highest convexity at about the ventral 
3/5 of the length (tr. ) of the lobe.  L4 rather flattened, except close to the anterior 
margin of its ventral part which is conspicuously elevated. 8 1  narrow and 
shallow behind the speral knob, obsolete ventrally of the knob. 82 expanding 
at about its rnid-height, rnoderately deep and wide. 83 narrow and fairly 
shallow. 

Only heterornorphs known. Dolonal flange as in S. bergsbrunnae, develop
rnent of the velar structure not accessible for observation. 

Lateral surface of the lobes ornamented with coarse pits which are some
what smaller than those of S. bergsbrunnae. 

DIMENSIONS.-The specimen figured on PI. XI,  Fig. 10 has the following 
dimensions: length of the valve 1 .23 mm; height of the valve o .8o mm. 

DISCVSSION.-Sigmoopsis s p. B reserobles S. bergsbrunnae as weil as S. per
punctata. It differs from both species by a samewhat larger size of the hetero-
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morphs, feebly developed ventral part of L 1 ,  obsolescence of S r  ventrally of 
the speral knob, and by the narrow S3 . From S. perpunctata it di:ffers further
more by the absence of smooth borders around the lateral surface of the lobes, 
and from S. bergsbrunnae by a lower and rounded speral knob . The specimens 
described evidently belong to a new species, hut more material is needed in 
order to give this species a proper characterization. 

OccuRRENCE.-Crassicauda beds. Västergötland, Stora Åsbotorp bore (2 
heterom. ) .  

Gen. Polyceratella ÖPIK, 1 937 

TYPE SPECIES.- Ulrichia kuckersiana BoNNEMA, 1 909. 
DIAGNOSIS.-Quadrilobate, L1 and L4 directed more or less paraHel to the 

anterior and posterior margin of the valve, respectively, connected ventrally 
by a connecting lobe. L3 constricted ventrally and expanded dorsally, ventral 
end conftuent with the connecting lobe or separated from it by a furrow. L2 
knob-like, separated from the connecting lobe by a furrow or almost obsolete . 
S2 long, narrow ventrally and expanding dorsally. Tecnomorphs with a histial 
ridge, heteromorphs with a ftange-like histial dolon, broadest anteroventrally 
and protruding considerably in ventral direction. The lateral surface of the 
histial structure merges into that of the lobes without any externa! boundary. 
A ridge- or ftange-like velar structure invariably present. 

SPECIES.- Ulrichia kuckersiana BONNEMA, 1 909 
Polyceratella tetraceras ÖPIK, 1 937 
Polyceratella bonnemai THORSLUND, 1 940 
Ceratopsis bicornis NECKAJA, 1 9 5 3 .  

GENERIC CHARACTERS.-Outline strongly preplete . L 1  and L4  comparatively 
narrow, their outer margin more or less parallel to the anterior and posterior 
margin of the val ve, respectively; ventrally they are connected with each other 
by a narrow connecting lobe. L2 usually knob-like, separated from adjacent 
lobes by a shallow furrow. In P. tetraceras it is almost obsolete. L3 narrow 
ventrally, strongly expanding posterodorsally, ftattened, roughly fan-shaped, 
its ventral end continuous with the connecting lobe, or separated from the 
latter by a shallow furrow. Dorsal ends of L 1  and L4 bulbous in some species. 
Sr and S3 run more or less parallel to the margin of the valve, have mostly 
more or less uniform width along their whole extension or taper slightly in 
ventral direction. S2 expanding in dorsal direction, broader than the other 
sulci. 

Only in P. kuckersiana both dimorphs are known so far; from other species 
only tecnomorphs have been found. Tecnomorphs with a wedge-like histial 
ridge which continues as a sharp edge along the externa! margin of the lateral 
surface of L4 and, except of P. bonnemai, also as a similar edge on L r .  Hetero-
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A B 

Fig. 42.  Reconstructions of (A) a tecnomorph of Polyceratella bonnemai (THORSL.) after the 
holotype and (B) of a heteromorph of P. kuckersiana (BONN.)  after the specimen figured on 

PI. XI, Figs . 1 3-14 .  Note the broad velar ftange (v) in P. bonnemai. h ,  histial ridge. x 3 5 ·  

morphs with a moderately broad, fl.ange-like histial dolon, broadest antero
ventrally and protruding considerably beyond the free margin (PI. XI,  Figs. 
1 3-14) .  The lateral surface of the histial structure merges smoothly into that 
of the lobes, and in lateral view the real boundary between the lobes and the 
histium is visible usually first on immersion of the specimen into some liquid. 

A velar structure is invariably present. It may be developed as a velar ridge 
as in P. kuckersiana (BONNEMA 1 909, PI. VI, Fig. 1 4) or as a moderately broad 
velar fl.ange as in P. bonnemai (Text-fig. 42 A, PI. XI, Fig. 1 I ) . Regarding the 
dos u re of the carapace cf. BoNNEMA ( 1 909, p .  5 2) .  

DrscusSION.-The presence of a typical histial dimorphism shows Conelu
sively that Polyceratella is a sigmoopsid genus. Also the general appearance of 
the lobation resembles that of other quadrilobate sigmoopsids. Polyceratella 
clearly differs from all other genera of this family by its characteristic pattern 
of lobation and the posterior extension of the histial structure. Its relationship 
within Sigmoopsidae is not quite clear so far, hut it may be close to certain 
vela te genera as Sigmoopsis. 

OccuRRENCE.-Polyceratella has been recorded from the Uhaku and Kukruse 
Stages of Estonia and from the Ludibundus limestone of Sweden. 

Polyceratella kuckersiana (BONNEMA, 1 909) 

PI. XI,  Figs . 1 3- 1 5 ;  Text-fig. 42 B.  

1 909 Ulrichia Kuckersiana n . sp.-BONNEMA, pp. 5 1-5 3 ,  PI. VI, Figs . 1 0-1 5 .  
1 934 Ulrichia kuckersiana BONNEMA-BASSLER & KELLETT, p .  490. 
1 93 7  Polyceratella kuckersiana (BONNEMA)-ÖPIK, p .  3 7 ·  
I955 Polyceratella kuckersiana (BoNNEMA)-SARV, p .  1 5 .  

I956 a Polyceratella kuckersiana (BONNEMA)-SARV, p .  so .  

LECTOTYPE (designated herein).-Tecnomorphic carapace, TM no. Os-2 1 93 ,  
figured b y  BoNNEMA 1 909, PI. V I ,  Figs. I 0-14 .  

TYPE LOCALITY.-Kukruse, Estonia. 
TYPE STRATUM.-Kukruse Stage, probably its lower zone (C11 1X). 
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DIAGNOSIS.-Length of the heteromorphs 1 . 25-1 .30 mm. Dorsal part of L I  
and o f  L4 expanded, bulb-shaped, their dorsal end pointed and slightly pro
truding beyond the hinge-line. L2 broad, expanding dorsally. L2 and L3 
ornamented by a small number of low, poorly defined tubercles. 

MATERIAL.-! tecnomorph and 2 heteromorphs from Öland, 9 tecnomorphic 
valves from Cn of Estonia. 

DESCRIPTION of the material from Öland.-Dorsal part of LI bulbous, with 
a strongly convex posterior margin, highest at its dorsal end, pointed, pro
truding in lateradorsal direction, dorsal end reaching slightly beyond the 
hinge-line. Anterodorsal margin of LI more or less straight, hearing a sharp 
edge, protruding anteriorly almost beyond the free edge. The edge extends 
dorsally up to the dorsal end of L 1 ,  and continues ventrally into the histial 
ridge. L2 forms a large, low knob, highest dorsally at a point which apparently 
corresponds to the preadductorial node, sloping rather steeply in dorsal and 
posterior, and more gently in ventral direction. L3 fiattened, expanding in 
posteradorsal direction, the ventral part separated from the histium by a slight 
change in convexity; dorsally L3 becomes almost obsolete before reaching the 
dorsal margin of the valve. Dorsal part of L4 somewhat expanded, forming 
a broad, posterodorsally directed spine; posterior margin of L4 slightly pro
truding beyond the free edge, hearing a sharp edge which is ventrally con
tinuous with the histial ridge. 8 1  rather shallow, dorsal part posterodorsally 
directed, ventral part curved posteraventrally and continuous with the faint 
depression which separates L2 from the connecting lo be. 82 broadest anteriorly, 
fairly shallow, decreasing in width anteroventrally. 83 deepest posteroventrally, 
becoming obsolete dorsally at about the height of the ventral end of the bulbous 
part of L4. The dorsal ends of LI and L4 lie highest, that of LI slightly higher 
than that of L4. The top of L2 lies at a considerably higher level than that of L3 . 

The lateral surface of the valve is surrounded along the free margin by a 
histial structure which can be said to run uninterruptedly from the dorsal end 
of LI to that of L4. Anteriorly and posteriorly the histial structure forms in 
both dimorphs a faint ridge, or, rather, a sharp edge. In tecnomorphs the 
histial ridge is ventrally narrow and of an almost uniform width, being only 
slightly broader than anteriorly and posteriorly. In the heteromorphs the 
histium forms a moderately broad dolonal fiange, along the ventral and antero
ventral margin of the valve, protruding considerably beyond the free edge. 
It is broadest anteroventrally. The tecnomorphic histial ridge runs more or 
less paraHel to the free edge, whereas in the heteromorphs the histial fiange is 
slightly curved anteroventrally towards the free margin. The inner limit of 
the histium is not discernible on the lateral surface of the valve, the surface of 
the histium merging continuously into that of the lobes (Pl. XI, Fig. 1 3 ) .  This 
limit becomes, however, sharp on immersion of the specimen in some liquid 
(Pl. XI, Fig. 1 4) .  A faint velar ridge is present, similar to that figured in this 
species by BONNEMA ( 1 909). 
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The ornamentation consists of a small number of rather !arge but low and 
poorly defined tuberdes on L2 and L3 . 

DIMENSIONS.-Specimen figured on PI. XI,  Figs. I 3-I4:  length of the valve 
1 . 27 mm, height of the valve o.66 mm. Left heterom. valve RM no. Ar. 20 I 2 I :  
length 1 .29 mm, height o.66 mm. 

DrscuSSION.-The specimens from Böda Hamn, Öland, agree with the 
specimens from Estonia in all essential features. 

OccuRRENCE.-According to SARV ( I 95 6 a, p .  so) Polyceratella kuckersiana 
occurs in Estonia in the Uhaku (C1 c) and Kukruse (Cn) Stages. In Sweden it 
has been found only in the Ludibundus limestone in the exposure close to the 
beach of Böda Hamn (2 heterom.) and in the core of the Böda Hamn boring 
( I  tecnom.) ,  Öland. 

Polyceratella bonnemai THORSLUND, I 940 

PI. XI,  Figs . 1 1- 1 2 ;  Text-fig. 42A.  

1 940 Polyceratella bonnemai n . sp .-THORSLUND, p. 1 7 1 ,  PI. 4, Fig. r r .  

HOLOTYPE.-Right tecnomorphic valve, UM no. T 36 ,  figured on PI. XI, 
Figs. I I-12 ,  THORSLUND I 940, PI. 4, Fig. I 1 .  

TYPE REGION.-Södermanland, Tvären area, Ringsö, boulders. 
TYPE STRATUM.-Lowermost Ludibundus limestone. 
DIAGNOSIS.- [Only tecnomorphic valves known.] LI and L4 of more or less 

uniform width along their whole extension, their dorsal ends not bulbous and 
not protroding beyond the hinge-line. A distinct histial structure developed 
only on the posterior half of the val ve. The velar structure forms a broad fl.ange, 
protruding considerably beyond the free margin. Ornamentation on the whole 
as in P. kuckersiana. 

MATERIAL.-The holotype is the largest specimen found, bu t i t is not certain 
whether or not it represents an adult valve. In addition 6 small valves have 
been encountered. 

DESCRIPTION OF THE HOLOTYPE.-LI of more or less uniform width (long.) ,  
rounded, ventrally continuous with the connecting lobe, highest at about the 
height of the dorsal end of L2, becoming continuously lower from this point 
in dorsal direction, and almost obsolete before reaching the dorsal margin of 
the valve. L2 rather !arge, oblong, moderately convex, separated from the 
connecting lobe by a distinct furrow and thus shaped as a knob. L3 fl.attened, 
narrow anteroventrally, expanding posterodorsally, rather poorly defined. L4 
comparatively low, with a sharp peripheral edge. The highest point of the 
valve lies at the dorsal end of L2. SI rather shallow dorsally, deeper ventrally, 
continuous with the rather deep furrow which separates L2 from the con
necting lobe; S2 comparatively shallow, narrow anteroventrally, expanding 
posterodorsally; s3 shallow. 
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The sharp edge at the posterior margin of the lateral surface of L4 continues 
in ventral direction in a narrow histial ridge which disappears ventrally of Lz. 
The outer side of Lr is more or less rounded. In ventral view the lateral sur
face of the lobe connecting L r and L3 is rather low, whereas that of the con
necting lobe between L3 and L4 is situated at a higher leve! (PI. XI, Fig. 1 2) .  
The velar structure is  developed as a comparatively broad flange, broadest 
posteraventrally ( cf. Fig. 42 A). 

The ornamentation consists of rather coarse, hut low and poorly defined 
tuberdes on the lateral surface of Lz and L3 , and on the inner parts of L r  
and L4. In  general the tuberdes are similar to those of P. kuckersiana which 
species , however, does not seem to passess any distinct tuberculation on L r  
and L4. 

The small valves examined are rather similar to the holotype, hut Lr and 
L4 are as a rule lower, and the velar structure seems to be narrower. 

DrMENSIONS.-See Table 3 1 .  In measuring the length and height the ventral 
margin of the velar flange and that of the histial ridge have been regarded as 
the ventral margin of the valve and of the lateral surface of the domicilium, 
respectively. 

Table JI. 

No. 
UM Mus . L .  H .  L .  H.  

Val ve Remarks 
cat. no. val ve val ve domic. domic. 

T 3 6  ! . 27 o .63 1 . 1 9 o . s7 t-r Holotype. 

2 T 268 ! .03 0 . 5 3  t-r 

3 T 270 0 . 99 0 . 5 1  t-1 

4 T 272 o .8s 0.44 t-l 

s T 269 0.84 0 .44 t-1 

6 T 27 1 o .68 0 .38 t-1 

DrscvssroN.-Polyceratella bonnemai differs from the other species of Poly
ceratella mainly by the restricted development of the tecnomorphic histial 
ridge, dorsally narrow L r  and L4, which do not protrude beyond the hinge
line, and by the characteristically arehed outer margin of the lateral surface 
of the valve in ventral view, conspicuous even in the smallest specimens 
examine d.  

OccuRRENCE.-Södermanland, Tvären area, boulders . Lowermost Ludi
bundus limestone . 

Gen. Sigmobolbina HENNINGSMOEN, 1953  
TYPE SPECIEs (HENNINGSMOEN 1 953  a, p .  zo6).-Entomis oblonga var. 

Kuckersiana BoNNEMA, 1 909.  
DIAGNOSIS.-Unisulcate, 82 long (tr. ) , broadest dorsally, tapering ventrally, 

sigmoidal. Ventral part of the postadductorial area of the domicilium inflated 
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into a posteroventral lobe. Both dimorphs with a strong velar ridge or flange. 
Tecnomorphs without a histial structure, heteromorphs with a flange-like 
histial dolon which is anteriorly confluent with the velar structure. No marginal 
flange. 

SPECIEs .-Entomis sigma KRAUSE, 1 889 
Entomis oblonga var. Kuckersiana BONNEMA, 1 909 
Entomis variolaris BONNEMA, 1 909 
Dilobella longocarinata NECKAJA, 1 953  
Sigmobolbina monoceratina n. nom. 
Sigmobolbina sigmoidea n. s p. 
Sigmobolbina pentagona n. sp. 

It is difficult to give a safe generic reference for Sigmobolbina-like species in 
which one of the dimorphs is unknown since the lateral views of Sigmobolbina 
and Lomatobolbina are closely similar. For this reason the Sigmobolbina-like 
species described by KRAUSE ( 1 89 1 ,  1 892) and STEUSLOFF ( 1 894) from North 
German erratic boulders cannot at present be assigned with certainty to a 
genus. Such species are Entomis sigma ornata KRAUSE, 1 89 1 ,  Entomis obliqua 
KRAUsE, 1 892, and Entomis oblonga STEUSLOFF, 1 894. In case the type material 
of these species is lost, they must apparently be regarded as nomina dubia. 

Sigmobolbina monoceratina n. nom. is the new name for Entomis obliqua var. 
kuckersiana BONNEMA, 1 909 (homonymous with Entomis oblonga var. kucker
siana BoNNEMA, 1 909). Holotype: left heteromorphic valve figured by BoNNEMA 
1 909, Pl. V, Figs. 1 5-16 ;  type locality: Kukruse, Estonia; type stratum: Ku
kruse Stage (probably the lower zone, Cn IX) . For description, see BoNNEMA 
1 909, pp. 66-69. 

GENERIC CHARACTERS.-Outline of the valve as a rule distinctly preplete 
with a well defined posterior swing. Anteroventral part of the postadductorial 
area usually swollen, forming a posteroventral lobe. In S. monoceratina the 
top of the lobe is produced into a spine. Dorsum very low. 

In all known species of Sigmobolbina the shape of the sulcus is fairly con
stant. It is widest dorsally, and decreases in width in ventral direction. The 
ventral part of the sulcus is more anteroventrally curved than the dorsal part. 
Its ventral end is directed transversally just before reaching the histium. Thus 
the sulcus describes a sigmaidal curve. A small, poorly defined preadductorial 
node is usually present in front of the middle of the sulcus. 

Velar structure developed as a rid ge or a narrow flange in both dimorphs, 
more or less paraHel to the free edge in tecnomorphs. The latter passess no 
trace of a histial structure. The statement by HENNINGSMOEN ( 1 953  a, p .  207) 
that the male type of this genus has a carinal ( = histial) ridge is obviously 
due to a mistake. Heteromorphs with a moderately broad (tr. ) ,  ventral and 
anteroventral, flange-like histial dolon which protrudes considerably beyond 
the free margin. The lateral surface of the histial dolon merges smoothly into 
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A B 

Fig. 43 · Diagramrnatic drawings of heteromorphs of (A) Sigmobolbina pentagona n. s p. and 
(B) S. sigmoidea n.  s p. The contact Iine (c) between the dolon and the histium is drawn as 
seen on immersion of the specimen into a liquid. Note the differences between these species in 

the position of the Iine of coaiescence (f) of the histium and the velar structure. x 40. 

the lateral surface of the domicilium. On immersion of the specimens into a 
liquid this boundary is marked by a dark Iine along the contact area between 
the histium and the domicilium ( cf. Text-fig. 43 ; PI. XI, Fig. 1 7) .  In all species 
the dolon is anteriorly fused with the velar ridge (PI. XII ,  Fig. 5 ) ,  the Iine of 
coalescence being visible as a dark Iine on immersion of the specimens into 
a liquid ( cf. Text-fig. 43 ) .  Anteriorly from the Iine of coalescence the ad ventraJ 
structure continues for a short distance as a moderately broad, slightly convex 
flange, being formed evidently by the velar structure. The anterior end of the 
flange curves towards the free margin, and changes into a velar ridge resembling 
in position and appearance that of the tecnomorphs. In posterior direction the 
dolon merges smoothly into the general surface of the valve. 

DISCUSSION.-The externa! appearance of Sigmobolbina resembles that of 
Lomatobolbina to such an extent that the generic reference of a Sigmobolbina
Iike species is difficult without the knowledge of the development of the ad
ventral and marginal structures .  Sigmobolbina differs from Lomatobolbina 
mainly by the two following characters: ( 1 )  the tecnomorphs lack a hi stia! 
structure, but possess a distinct velar structure; (z) no marginal flange is 
developed. These two genera and Oecematobolbina are evidently closely related. 
At present there is no evidence to suggest that these unisulcate genera have 
originated from some quadrilobate ancestor by obsolescence of the lobes and 
Sr and S3 .  

OccuRRENCE.-The vertical distribution of  Sigmobolbina is incompletely 
known. The earliest Sigmobolbina-Iike forms occur in Sweden in the Platyurus 
limestone, but their generic reference is still uncertain. SARV ( 1 95 5 ,  p. 1 6) 
recorded a species of Sigmobolbina from the Lepidurus limestone (Bny) of 
Estonia, but this species may belong to Aulacapsis or to some other genus not 
distinguished by him. According to him a member of this genus is common 
in the Upper Ordavieian (F1 a-F1 c) of Estonia, but also in this case the generic 
reference needs further confirmation. In Seandinavia no species with certainty 
referable to Sigmobolbina is known from the Upper Ordovician. Outside Balto
seandia this genus has not been recorded. 
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Sigmobolbina sigmoidea n .  sp .  

PI .  XI ,  Figs . 1 6-zo; Text-fig. 43 B.  

HoLOTYPE.-Left heteromorphic valve (SGU), figured on PI. XI ,  Figs. 
1 6- 18 .  

TYPE LocALITY.-Öland, Gammalsby bore. 
TYPE STRATVM.-Crassicauda limestone, at the level of 1 .40 m of the core. 
DERIVATION OF THE NAME.-sigma-like, referring to the shape of the sulcus. 
DrAGNOSIS.-Length of the heteromorphs 0 .98-1 . 1 5  mm. Tecnomorphic 

valves comparatively lang, with a narrow velar ridge. Ventral part of the sulcus 
narrow and deep . The line of coalescence between the histium and the velum 
situated at about the longitudinal line through the middle of the ventral part 
of the sulcus. Surface of the domicilium smooth or almost smooth. 

DESCRIPTION.-Tecnomorphs comparatively Iong and narrow (tr . ) .  Pre
adductorial area moderately convex, ventral part of the postadductorial area 
inflated, forming a conspicuous, broad, rounded posteroventral lobe which 
protrudes slightly in ventral direction. The surface of the lo be merges smoothly 
in to the · dorsal part of the postadductorial area. Highest convexity of the val ve 
samewhat in front of the mid-length of the postadductorial area and slightly 
ventrally of the mid-height of the valve. Sulcus distinctly sigmoidal, with a 
moderately broad dorsal, and a narrow and deep ventral part which in hetero
morphs is distinct up to the histium. 

Tecnomorphs with a narrow, edge-like velar ridge (PI. XI, Fig. 20), situated 
fairly close to the free edge . Heteromorphs ventrally and anteroventrally with 
a moderately broad, faintly convex, flange-like histial dolon. The lateral sur
face of the dolonal flange merges into that of the domicilium without any dis
tinct boundary or is separated from it by only a faint change in convexity. 
Anteriorly the dolonal flange coalesces with the velar ridge at about the Iongi
tudinal line through the middle of the ventral part of the sulcus ( cf. Fig. 43 B) .  
The posterior end of the dolon merges into the general surface of the valve 
samewhat ventrally of the mid-height of the postadductorial area. In front of 
the line of coalescence the velar structure continues as a narrow, faintly convex 
velar flange the anterior end of which arehes towards the free margin, and 
continues in the velar ridge of the tecnomorphic type. The change from the 
velar flange to the velar ridge takes place at about the mid-height of the pre
adductorial area. 

On most specimens examined no ornamentation of any kind could be ob
served on the lateral surface of the domicilium. Some specimens, however, 
exhibited a very faint granulation, visible only under high magnification and 
with strong, slanting illumination. 

DrMENSIONS.-See Table 32 .  
DrscvssiON.-Sigmobolbina sigmoidea differs from other species of  the genus 

mainly by the rather long and narrow (tr. ) tecnomorphic valves, the narrow 
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Table ]2 . 

No. 
Mus. L. H.  H-L Val ve Locality Remarks 

cat. no. valv e val ve 

SGU 1 .09 o.63 0.90 h-1 Gammalsby 1 .40 m Holotype. PI. XI, Figs. 

r 6- r 8 .  

2 1 .09 o.6o h-r 3 ·40 m 

3 1 .03 o . s s  0 .9 1  t-1 3 . 1 0  m Figured on PI. XI, Fig .  

20. 

4 UM Öl .828 1 . 1 0 o .6s h-1 Böda Hamn 5 . 6 1  m 

5 UM Öl. so4 1 . 1 3  o .66 0.96 h-1 Källa, quarry SW of 

the church 

6 UM Öl. 827 1 .08 0 . 59  h-r 

7 UM B 296 1 .0 1  o.6o h-r Erken, boulder no. r o  

8 UM B 295 0.99 o.6o h-1 

and deep ventral part of the sulcus, and the smooth or nearly smooth lateral 
surface of the domicilium. Entomis sigma KRAUSE ( I 889, P l . I, Figs. I 1- 12) 
exhibits on the whole a rather close similarity to S. sigmoidea . KRAUSE's figures, 
however, show much wider (tr . )  valves with a rather evenly rounded outline, 
and a narrow dorsal part of the sulcus. It is doubtful whether this species is  
recognizable without a re-examination of the type material. 

OccuRRENCE.-Sigmobolbina sigmoidea occurs in the Crassicauda limestone, 
and possibly also in the uppermost beds of the Schroeteri limestone as well 
as in the lowermost beds of the Ludibundus limestone. 

Oland.-Gammalsby bore (6 heterom. ,  z tecnom.) ;  Böda Hamn bore (4 
heterom.) ;  quarry SW of the Källa church (3 heterom.) .  Ostergötland.
Smedsby Gård bore (z heterom.) ;  Motala bore (z heterom. , I tecnom.) .  South 
Bothnian area .-Erken, boulder No. r o  (z heterom. ,  3 tecnom.) .  

Sigmobolbina pentagona n .  sp. 

PI. XII, Figs . r -s ; Text-fig. 43 A. 

HoLOTYPE.-Right heteromorphic valve, UM no. T 145 ,  figured on Pl. XII ,  
Fig. 3 ·  

TYPE LocALITY.-Tvären area, Ringsö, boulders. 
TYPE STRATUM.-Lowermost Ludibundus limestone. 
DERIVATION OF THE NAME.-Referring to the roughly pentaganal outline of 

the valves. 
DIAGNOSIS.-Length of the heteromorphic valves 0 .97-1 .05 mm. Posterior 

margin of the valve rather broadly rounded, middle part of the ventral margin 
almost straight, ventral part of the sulcus broad and shallow, posteroventral 
lobe moderately high. Line of coalescence of the histial dolon and the velar 
structure situated slightly in front of the mid-length of the preadductorial area. 
Lateral surface of the domicilium very finely reticulate. 
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MATERIAL.- 5 heteromorphic and 1 8  tecnomorphic valves .  
DESCRIPTION.-Lateral outline of the valves roughly pentagonal, middle 

part of the ventral margin more or less straight, posterior end of the valve 
broadly rounded. Preadductorial area rather feebly convex, ventral part of the 
postadductorial area forms a moderately high posteroventral lobe which does 
not protrude in ventral direction in strictly lateral view. The lobe merges 
smoothly into the dorsal part of the postadductorial area. Highest convexity 
of the valve slightly posteraventrally from the central part of the sulcus, at 
about the anterior third of the length of the postadductorial area. Ventral part 
of the sulcus relatively broad and shallow. 

Tecnomorphs with a conspicuous velar ridge (PI. XII ,  Fig. 2). Heteromorphs 
anteroventrally and ventrally with a slightly convex, flange-like histial dolon, 
separated from the lateral surface of the valve by a faint change in convexity 
which in some specimens is developed as a semisulcus. Anteriorly the histial 
flange coalesces with the velar ridge at about or slightly in front of the mid
length of the preadductorial area. Development of the velar structure anteriorly 
of the line of coalescence as in S. sigmoidea. The change from the velar 
flange to the velar ridge takes place slightly ventrally of the mid-height of the 
preadductorial area. Posteriorly the histial structure is bend-like upon the 
dorsal half of the valve and can be followed almost up to the dorsal margin. 
Both valves appear to be provided with a narrow marginal ridge. Actual closure 
of the carapace not accessible for observation. 

Lateral surface of the valve very finely reticulate . The reticulation is so faint 
that it does not appear on the photographs at a magnification of x 30;  it is, 
nevertheless, present on all specimens examined. No trace of a granulation has 
been observed. 

DIMENSIONs.- See Table 3 3 ·  
DISCUSSION .-Sigmobolbina pentagona n. s p .  differs clearly from other species 

of the genus, particularly by its broad ventral part of the sulcus and the orna-

No. 

2 

3 

4 

5 

6 

7 

8 

9 

r o  

UM Mus. 
cat. no. 

T 1 45 

T r 62 

T r 6o 

T r 6 r  

T 1 5 7  

T r 5 6  

T I 6 3  

T I 46 

T r 5 8 

T I 5 9  

L.  
val ve 

1 .04 

0.99 

I .  OI 

0 .99 

0 .98 

0.97 

0 . 9 1  

0 .87 

0 .5 9 

0 .46 

Table 33· 

H. 
H-L Val ve 

val ve 
Remarks 

0 . 5 3 o .86  h-r Holotype. PI. XII ,  Fig . 3 ·  

0 . 5 3 o .85  h-1 

0 . 5 5  0 .86 t-1 

o .56  o .86  t-r 

0 -54  o .8 r  t-l 

0 . 53  0.79 t-r 

0 .52  o .75  t-c 

0 . 50  t-r Figured on PI. XII ,  Figs . r-2.  

0 .36 0.49 t-l 

0.29 t-r 
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mentation. It is more similar to S. kuckersiana than to other species of the 
genus, especially in the outline of the valve. The heteromorphs of S. kucker
siana have a smaller size, a different ornamentation, a narrower sulcus, and 
evidently a more anterior position of the line of coalescence between the hetero
morphic velar and histial structures .  Sigmobolbina variolaris (BONN.) ,  in SARV' s 
( I 95 6 a, p .  52)  opinion synonymous with Entomis oblonga var. kuckersiana 
BoNNEMA, 1 909, has according to BoNNEMA ( 1 909) still coarser tuberdes than 
the former species. 

OccuRRENCE.-Södermanland, Tvären area, Ringsö. Boulders of the lower
most Ludibundus limestone. In these boulders S. pentagona is a rather common 
species , whereas S. variolaris (BoNNEMA, 1 909) ( cf. PI. XI, Fig. 2 1  ), described 
by THORSLUND ( 1 940, p .  1 73 ,  PI. 3, Figs. 1 5-1 6), seems to be rare. In addition 
to the specimens figured by THORSLUND only a few valves have been found. 

Gen. Lomatobolbina n. gen. 

TYPE SPECIES.-Ctenobolbina mammillata THORSLUND, 1 940. 
DERIVATION OF THE NAME.-From Greek AWfLIX = border + bo/bina, allud

ing to the wide marginal flange. 
DIAGNOSIS.-Unisulcate, 82 long (tr. ) ,  sigmoidal, its ventral end in hetero

morphs reaching the histium. Ventral part of the postadductorial area inflated, 
forming a posteroventral lobe, often with a node or spine on its top . Tecno
morphs with a histial ridge, and with a faint velar ridge or without a velar 
structure. Heteromorphs with a moderately broad (tr. ) ,  flange-like histial dolon. 
In species with a velar structure the histial structure is posteriorly confluent 
with the former. Both dimorphs with a marginal flange, often radially striated, 
broadest posteroventrally. 

8PECIES.-Ctenobolbina mammillata THORSLUND, 1 940 
Lomatobolbina eraspedata n. s p .  

? Entomis oblonga STEUSLOFF, 1 894 
? Winchellatia gunnari THORSLUND, 1 948 ( only heteromorphs 

known). 

GENERIC CHARACTERS.-In the outline and the general convexity of the 
valves as weil as in the shape of the sulcus Lomatobolbina is on the whole 
closely similar to Sigmobolbina. The outline of the valve tends, however, to be 
more rounded, and the posteroventral lobe to be higher and better defined. 
In the known species the top of the ventral lobe is provided with a node or 
spine. Preadductorial node low, poorly defined, situated in front of the genic
ulum. Dorsum very low, hardly present at all. 

Tecnomorphs with a distinct wedge-like histial ridge. In ventral view the 
histial ridge describes a low arch the top of which is anteroventrally situated 
( cf. PI. XII ,  Figs. 7 ,  1 1 , 1 2  ) .  In anterior direction the rid ge curves rather 
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steeply towards the free margin, and merges into the general surface of the 
valve before reaching the velar structure in· those species in which the latter 
is present. In posterior direction the ridge curves gently towards the free 
margin, and its posterior end coalesces with the velar structure, if present. In 
tecnomorphs of L. eraspedata no velar structure has been observed, in those 
of L. mammillata a faint velar ridge is present upon the subhistial field. In 
heteromorphs the subhistial field was accessible for observation only in L. 
mammillata and in a new, undescribed species of Lomatobolbina from the 
erratic boulders of the South Bothnian area. In these two species the velar 
structure is considerably broader in heteromorphs than in tecnomorphs, being 
almost as broad as the histial dolon, and the velar flange coalesces posteriorly 
with the dolonal flange. The differences in the width of the velar structure in 
tecnomorphs and heteromorphs suggest that also the velar structure may be 
subject to a dimorphic change comparable to that of the histial structure. A 
similar phenomenon has been described (BONNEMA 1 909) in Carinabolbina 
estona (ÖPIK) (Ctenobolbina carinata in BONNEMA loc. cit . )  which species, 
according to BoNNEMA, does not possess any distinct tecnomorphic adventral 
structures, whereas the heteromorphs are provided with histial as weil as with 
velar structure . The possible velar dimorphism in these species can, however, 
not be proved before the absence or weak development of the velar structure 
has been ascertained in tecnomorphs which unquestionably belong to the adult 
stage; the possibility that the tecnomorphs exaroined are preadult, and that 
the adult tecnomorphs in reality show a stronger development of the velar 
structure, can still not be excluded. 

The species of Lomatobolbina are characterized by the presence of a moder
rately broad, plane, and in some species radially striated marginal flange or 
frill close to the free edge of the valve. The flange is as a rule broadest (tr. ) 
posteroventrally, narrows anteriorly and posteriorly, and changes into a ridge 
before reaching the anterior cardinal earner or the posterior end of the valve. 
In tecnomorphs the subhistial field is fairly high and as a rule more or less 
concave. The closure of the carapace could not be exaroined as only separate 
valves have been found. 

DISCUSSION .-The distinguishing features between Lomatobolbina and 
Sigmobolbina are discussed on p .  39 1 .  Another genus resembling Lomatobolbina 

is Winchellatia KAY, 1 940. HENNINGSMOEN ( 1 953 a, p. 207) suggested that the 
spine on the posteroventral la be in Winchellatia is probably a carinal ( = histial) 
structure. As the adventral flange of this genus is situated ventrally of the 
spine, the flange in question was regarded by him as a velar structure. HEN
NINGSMOEN evidently arrived at the conclusion of the histial origin of the spine 
of Winchellatia by camparing the latter genus with Sigmobolbina monoceratina 

n. nom. In this species the spine on the posteroventral lobe forms the posterior 
end of the histial dolon (cf. BONNEMA 1 909, PI. V, Fig. 1 6) ,  and seems, there
fore, to be a part of the histial structure, whereas the velar flange is situated 
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ventrally of the spine and of the histial flange. HENNINGSMOEN assumed that 
in Winchellatia the histial flange, if it were present, would take the same 
position in respect to the spine as in S. monoceratina. Since the adventral flange 
in Winchellatia occupies a position resembling that of the velar structure in 
S. monoceratina this flange was regarded by him as a velar structure. In the 
described species of Lomatobolbina also the histial structure is situated ven
trally of the spine on the posteroventral lobe (cf. PI. XII ,  Figs. 7 ,  I I , I 2) ,  and 
in this case the spine can evidently not be regarded as a part of the histial 
structure. There is thus no real evidence suggesting that the spine in Win
chellatia is of histial, and its dimorphic adventral flange of velar origin. Accord
ing to KAY's illustrations of Winchellatia longispina (KAY I940, PI. 32, Figs. I-5 )  
the adventral dimorphic flange of  this species i s  closely similar to  the histial 
structure in Lomatobolbina, and seems likewise to be of histial origin. In this 
species the lateral surface of the dolon merges smoothly into that of the domi
cilium (cf. KAY I 940, PI. 32 ,  Figs. I ,  3) as is the case in almost all sigmoopsids. 
Also other features of the valve of Winchellatia, such as the strongly preplete 
outline, the presence of a posteroventral lobe, and the general shape of the 
sulcus suggest sigmoopsid affinities. In the present paper Winchellatia is re
garded as a sigmoopsid genus without a velar structure and with a histial 
dimorphism. 

Winchellatia differs from Lomatobolbina by the following characters : ( I )  The 
sulcus is much shorter and not sigmoidal; (2) no velar structure is present even 
in heteromorphs; (3) a marginal flange is missing. 

OccuRRENCE.-The earliest known species of Lomatobolbina occur in the 
Crassicauda limestone. Also some Upper Ordavieian species (as for instance 
Sigmobolbina? sp. HENNINGSMOEN I 954b ,  p. 77) may belong to this genus, hut, 
being incompletely known, their generic reference cannot be proved so far. 

Lomatobolbina mammillata (THORSLUND, I 94o) 

PI. XII, Figs . 6-8 . 

1 940 etenobolbina mammillata n . sp.-THORSLUND, p. 1 74, PI. z ,  Figs . 8-9 · 
1 95 3  a Sigmobolbina? mammillata (THORSLUND)-HENNINGSMOEN, pp. 207-zoS.  

HoLOTYPE.-Left tecnomorphic valve (SGU), figured by THORSLUND I 940, 
PI. 2, Figs. 8-9 . 

TYPE LocALITY.-Exposure I . 2  km W of Tandsbyn railway station, Brunflo
Lockne area, Jämtland. 

TYPE STRATUM.-Lowermost Ludibundus limestone. 
DIAGNOSIS.-Length of the heteromorphs about 1 .40 mm. Posteroventral 

lobe high, weil defined, hearing on its top a more or less laterally di:rected node 
or spine. Tecnomorphs with a well-defined, narrow histial ridge. Both dimorphs 

2 7 - 5 63272 Bull. oj Geol. Vol. XXXVII 
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with a velar structure. Marginal flange narrow. Domicilium ornamented with 
minute granules, arranged in rows giving the ornamentation a minutely lineate 
or reticulate appearance. 

MATERIAL.--! heteromorphic, 5 tecnomorphic valves. 
DESCRIPTION.--Outline preplete, ventral margin of the tecnomorphs eYenly 

rounded, posterior swing poorly developed. Dorsal part of the preadductorial 
area flattened, ventral part moderately convex, highest convexity at about the 
longitudinal Iine through the spine. Ventral part of the postadductorial area 
inflated, forming a high, conical posteroventral lobe the top of which bears a 
node or short spine, pointing in lateral direction. The top of the node or spine 
is broken off in all specimens examined. The lobe slopes rather steeply in 
anterior, dorsal , and ventral hut more gently in posteradorsal direction. The 
dorsal and posterior limit of the lob e is formed by a faint semisulcus-like change 
in convexity. Sulcus distinctly sigmoidal, comparatively narrow, its dorsal part 
rather shallow. A small, low, smooth, and fairly well-defined preadductorial 
node is situated in front of the geniculum. 

Tecnomorphs with a narrow, distinct histial ridge. In ventral view (PI. XII ,  
Fig. 7)  the ridge is most prominent slightly in front of the ventral end of the 
sulcus. Posteriorly from this point the ridge slopes gently towards the velar 
structure, and reaches the velar ridge slightly behind the transversal Iine 
through the posterior end of the posteroventral lobe. In anterior direction the 
histial ridge slopes rather steeply towards the velar ridge, and merges into the 
general surface of the valve somewhat ventrally of the anterior cardinal corner. 
Velar ridge narrow, thin, situated close to the free margin and running parallel 
to the latter (PI. XII ,  Fig. 7). In posterior direction the velar ridge coalesces 
with the histial ridge slightly behind the transversal Iine through the posterior 
end of the posteroventral lobe, and as a rounded bend-like structure con
tinues in dorsal direction from this point almost up to the posterior cardinal 
corner. 

Heteromorphs with a prominent, moderately broad, anteroventrally flange
like histial dolon, strongly protruding in ventral direction. Its lateral surface 
merges with only a faint change in convexity into that of the domicilium. The 
anterior end of the dolon is truncated and arehed towards the velar ridge, 
merging into the general surface of the domicilium at about the mid-height 
of the lateral surface of the domicilium. The posterior end of the dolon coalesces 
with the velar structure, the point of coalescence having the same position as 
in the tecnomorphs. 

The examined heteromorphic valve has a moderately wide, thin velar flange 
of about the same width as the histial dolon. The flange is thus considerably 
broader (tr. ) than the ridge-like velar structure of the tecnomorphs. Marginal 
flange narrow, situated close to the free edge. The shape and extension of this 
flange could not be observed in the specimens studied. The closure of the 
carapace was not accessible for observation. 
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Lateral surface of the domicilium and the subhistial field ornamented with 
a minute granulation. The granules are arranged in rows, and give the orna
mentation a minutely lineate or reticulate appearance. 

DrMENSIONS.-a heteromorph, figured on PI. XII ,  Fig. 8; b tecnom. , figured 
on PI. XII ,  Figs. 6-7. 

a b 

Length of the valve 

Height of the valve 

Length of the hinge-line 

1 .40 

. � o.83  

1 .26 

0.70 

1 .00 

DrscussroN.-Lomatobolbina mammillata (THORSL. )  clearly differs from all 
other species of this genus by the shape of the posteroventraJ lo be, the presence 
of a velar ridge in tecnomorphs, and by its ornamentation. 

OccURRENCE.-Found only in the type stratum at the type locality. 

Lomatobolbina eraspedata n. sp.  

PI. XII ,  Figs . 9-1 2 .  

1 940 etenobolbina obliqua (KRAUSE)-THORSLUND, pp. I 7J-I74, PI. I ,  Figs . 2 1 -Z J .  

HoLOTYPE.-Left heteromorphic valve UM no .  T 1 48,  figured on PI .  XII ,  
Fig. 9 ·  

TYPE LocALITY.-Tvären area, Ringsö, boulders. 
TYPE STRATUM.-Lowermost Ludibundus limestone. 
DERIVATION OF THE NAME.-From Greek xp&cr-Tie:oov, horder, referring to 

the wide marginal flange . 
DIAGNOSIS.-Length of the heteromorphs about I . I O-I . I S  mm. Postero

ventraJ lobe prominent, hearing on its posterior part a short, posteriorly 
directed spine. Surface of the valve ornamented with a faint hut distinct 
reticulation. 

MATERIAL.-3 heteromorphic and 6 tecnomorphic valves. 
DESCRIPTION.-Outline of the valve roughly quadrangular, distinctly pre

plete . Posterior end of the valve almost straight, posterior cardinal angle about 
90° . Preadductorial area moderately convex, ventral part of the postadductorial 
area inflated, forming an oblong posteroventral lobe which slopes rather steeply 
in posterior and ventraJ direction. The dorsal boundary of the lo be is marked 
by a faint change in convexity. Posterior part of the lo be with a short, posterior ly 
directed spine. The highest convexity of the valve, the spine excluded, lies 
somewhat in front of the spine at about the anterior third of the length of the 
postadductorial area. Sulcus distinctly sigmoidal, wide dorsally, narrow and 
rather shallow ventrally. Preadductorial node moderately !arge. 

Tecnomorphs with a wedge-like, narrow histial ridge which protrudes 
ventrally, and conceales the subhistial field in lateral view. In ventraJ view the 



400 VALDAR JAANUSSON 

ridge describes an arch with its summit at the anteroventraJ margin of the 
valve (cf. PI. XII ,  Figs . I I ,  I 2) ; posteriorly the ridge is curved towards the 
free margin merging into the general surface of the valve before reaching its 
posterior end. In anterior direction the ridge seems to end rather abruptly at 
about the mid-height of the preadductorial area. No trace of a velar structure 
has been observed on any of the tecnomorphic valves examined. 

Heteromorphs with a moderately broad, flange-like histial dolon. The dolon 
has evidently the same position upon the domicilium as the tecnomorphic 
histial ridge, except close to its anterior end where the dolon seems to be 
situated slightly higher up the side. At about the mid-length of the pre
adductorial area the anterior end of the dolon is curved rather steeply towards 
the free margin, ending abruptly before reaching the marginal flange. Lateral 
surface of the dolon with faint hut distinct radial striae . The subhistial field in 
heteromorphs was not accessible for observation, and it could not be ascertained 
whether or not it possesses a velar structure. 

Both valves with a moderately broad marginal flange. It is broadest (tr. ) 
posteraventrally and decreases in width in anterior direction, changing into a 
marginal ridge at about the mid-length of the preadductorial area or slightly 
behind it. In posteradorsal direction the flange extends roughly up to the 
mid-height of the preadductorial area or slightly more dorsally, and continues 
from this point as a marginal ridge. In well-preserved specimens the marginal 
flange is ornamented with faint radial striae. In tecnomorphs the anteroventraJ 
part of the field between the histial ridge and the marginal flange is rather 
strongly concave. 

The lateral surface of the domicilium and the subhistial field of all examined 
specimens ornamented with a faint hut distinct reticulation. The ornamentation 
is so faint that it does not appear on the photographs at a magnification of x 37 ·  

DIMENSIONS.-See Table 34· When measuring the length or the height of 
the valve the externa! margin of the histial structure has been regarded as  the 
margin of the valve. 

Table 34· 

No. 
UM Mus . L.  H.  

H-L Val ve Remarks 
cat. no. val ve val ve 

T I 48 � I . I 3  o .6s h-l PI . XII ,  Fig. 9 

2 T I SO I .  I I o. s6 t-l 

3 T I 47 0.98 o. s 3 o .88 t-l PI. XI I ,  Figs. I O-I I 

DISCUSSION.-The lateral view of L. eraspedata resembles that of Sigmobol
bina monoceratina n. nom. w hi ch also has a posteriorly directed spine on the 
posterior part of the posteroventraJ lobe. Sigmobolbina monoceratina possesses, 
however, a distinct velar ridge, the histial dolon reaches posteriorly up to the 
posteroventraJ spine, and a marginal flange is missing. 
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I t  i s  impossible a t  present to  decide whether Entomis obliqua KRAUSE ( 1 892, 
PI. XXII ,  Fig. 1 0) belongs to Sigmobolbina or to Lomatobolbina. In fact, this 
species is hardly recognizable on the basis of KRAUSE's description and illu
strations alone. KRAUSE's original specimen was found in a boulder at Mugels
heim. Most of the ostracodes described from this boulder occur also in the 
erratic boulders of the Macrourus calcareous siltstone of Öland (ANDERSSON 
1 893) .  Thus this species has originally been described from a higher strati
graphic horizon than L. craspedota. 

OccuRRENCE.-Södermanland, Tvären area, Ringsö. Boulders of the lower
most Ludibundus limestone. 

Gen. Oecematobolbina n. gen. 

TYPE SPECIES .-Oecematobolbina nitens n. s p.  
DERIVATION OF THE NAME.-From Greek o'�KY)[LO(, chamber + bolbina. 
DrAGNosrs.-Unisulcate, sulcus broad dorsally, narrowing ventrally, its 

ventral end not reaching the histium. Tecnomorphs with a histial ridge, hearing 
in most species two ridge-like thickenings and, in some species, two rows of 
oblong pits or depressions . Heteromorphs differ from tecnomorphs by a 
broader, flange-like histial structure which is partitioned internally by radial 
septa into numerous wide, originally empty chambers. No velar structure. 
Both dimorphs as a rule with a broad, radially striated marginal frill. 

SPECIES.-Ctenobolbina ctenolopha ÖPIK, 1 937 
Ctenobofbina pofytropis ÖPIK, 1 937 
Oecematobolbina nitens n. sp .  

A further species is described below as Oecematobolbina sp. A. 
DrscussiON.-In its general appearance Oecematobolbina resembles Lomato

bolbina. Common to these two genera are the presence of a tecnomorphic 
histial structure, of a marginal frill, and the absence or weak development of 
the velar structure. Oecematobolbina is distinguished by its comparatively short 
(tr.) sulcus and the development of an internally partitioned histium. The type 
species of Oecematobolbina exhibits certain resemblance also to Aulacopsis, 
particularly in the general shape of the tecnomorphic as weil as heteromorphic 
histial structure and in the shape of the subhistial field. Also in Aulacapsis the 
velar structure is missing or weakly developed. The latter genus, however, 
possesses a longer sulcus, different construction of the histium, and lacks a 
marginal frill. 

Only in the type species of Oecematobolbina both supposed dimorphs have 
so far been found; of the other species Iisted above heteromorphs are unknown. 
The material examined contains two further new species, each represented by 
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some heteromorphic valves; more and better preserved specimens should, 
however, be studied before these species can be properly defined. A hetero
morph of one of them is figured in the present p a per (PI. XII ,  Fig. 22 ). 

The tecnomorphs of the type species possess a thick, apparently solid, wedge
like histial ridge with a sharp peripheral margin and with two ridge-like 
thickenings on its lateral surface. In O. ctenolopha (ÖPIK 1 937,  PI. X, Figs. 
1 7- 1 8), O. polytropis (ÖPIK 1 937,  p .  33 ,  Fig. 4, PI. VII I ,  Fig. 7) ,  and O. sp. A 
(PI. XII ,  Figs . 20-2 1 )  the histial structure shows a weaker development, and 
its lateral surface is provided with two rows of pit-like depressions. These 
depressions remind of loculi, but have a different origin being formed upon 
the lateral surface of the histium and not between the histial flange and the 
free edge like the real loculi. 

In the supposed heteromorphs of the type species the histial structure is 
broader than in tecnomorphs and partitioned internally by radial septa into 
I 1- 12  broad chambers; its shape is otherwise similar to that of tecno
morphs. The intemal structure of the heteromorphic histial flange is visible 
only on immersion of the specimen into some liquid; in dry condition usually 
no trace of the intemal partitions can be observed. The heteromorphs of other 
species of Oecematobolbina exaroined show an identical structure of the histium 
( cf. Text-fig. 4-4- and PI. XII ,  Fig. 22 ). The details of the construction of the 
heteromorphic histium are not quite clear. The intemal chambers were 
evidently empty during the Iife of the animal, and were subsequently filled 
by calcium carbonate from solution or by some other substance. The proximal 
ends of the cavities are not in communication with the domicilial cavity. Some 
specimens give the impression that the distal ends of the chambers within the 
histium open outwards, and that these chambers can be described as deep 
loculi-like tubes extending through most of the width (tr. ) of the histium. 
I t also seems to be possible that each histium contains two rows of such tu bes, 
separated by a thin layer of shell. In this case the rows of depressions upon 
the histium in tecnomorphs of some species may correspond to the proximal 
ends of the tubes in the dolon. No complete certainty in these details of the 
construction of the dolon of Oecematobolbina can be obtained before more 
numerous heteromorphic specimens are available. The present information 
seems to suggest that the intemal partitions themselves are not a dimorphic 
feature, but can be regarded as ventral prolongations of the depressions which 
in some species are present on the externa! surface of the tecnomorphic histial 
structure. In this case the function of the chambers within the dolon may have 
been identical with that of the intemal partitions of eurychilinids and Oepikium, 

i.e. to diminish the weight of the thick histial flange and to make it stiffer 
mechanically. 

OccuRRENCE.-The earliest known species of Oecematobolbina occur in the 
Uhaku Stage of Estonia (Upper Llandeilian) . The latest known member of 
this genus is a new species which occurs in the Red Tretaspis mudstones 
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Fig. 44· Diagramrnatic drawing of a heteromorph of Oecematobolbina sp. to illustrate the 
construction of the histial dolon. The dolon is drawn as seen on immersion of the specimen 
into a liquid. l, loculi-like interna! cavities within the lateral part of the dolon; i, radial septa 
of the shell between these cavities; o,  ou ter part of the histium. The development of the cavities 
in the outer part of the histium could not be clearly observed. After the specimen figured on 

PI. XII ,  Fig. 22 . 

(z. of Dicellogr. complanatus) of Västergötland, Sweden. Outside Baltoscandia 
a species of Oecematobolbina has, according to information received from Dr. 
G. HENNINGSMOEN, been found in Ireland. 

Oecematobolbina nitens n .  sp .  

PI .  XII ,  Figs . 1 3- 1 9 .  

HoLOTYPE.-Left heteromorphic valve, UM no.  T 267,  figured on Pl .  XII ,  
Fig. 1 4. 

TYPE LoCALITY.-Södermanland, Tvären area, Ringsö, boulders .  
TYPE STRATUM.-Lowermost Ludibundus limestone. 
DERIVATION OF THE NAME.-From Lat. nitens, shining, referring to the 

smooth, shiny surface of the lateral surface of the domicilium. 
DIAGNOSIS.-Posteroventral lobe very low, poorly defined, ventral part of 

the sulcus shallow. Tecnomorphs with a prominent, wedge-like histial ridge 
hearing upon its lateral surface two ridge-like thickenings. In supposed hetero
morphs the histium is broader, reaches anteriorly up to the longitudinal line 
through the preadductorial node, and is partitioned internally into 1 1- 1 2  
chambers. Lateral surface o f  the domicilium smooth to  minutely pitted. 

MATERIAL.-3 heteromorphic and 9 tecnomorphic valves. 
DESCRIPTION.-Outline distinctly preplete with a rather well-developed 

posterior swing. Lateral surface of the domicilium flattened. Posterior part of 
the preadductorial area slightly elevated, preadductorial node fairly large and 
prominent, its top forming the highest point of the preadductorial area. Ventral 
part of the postadductorial area faintly elevated, forming a low and poorly 
defined, scarcely distinguishable posteroventral lobe, its top lying at about the 
same level as that of the preadductorial node, or only slightly higher. Sulcus 
rather shallow, slightly constricted in the middle, ventral part formed by a 
shallow and ventrally ill defined depression. 
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Tecnomorphs with a rather thick, wedge-like, anteroventral histial structure 
with a sharp peripheral edge. The lateral surface of the histial ridge is more 
or less plane and provided with two distinct concentric ridge-like thickenings . 
In ventral view the histial ridge describes a low arch with its highest point at 
about the ventral end of the sulcus or slightly behind it. The ridge reaches 
anteriorly up to about the mid-height of the lateral surface of the domicilium. 
No trace of a velar structure. Subhistial field strongly concave along its entire 
extension. 

In the supposed heteromorphs the histial structure is broader than in tecno
morphs, and reaches anteriorly up to the longitudinal Iine through the pre
adductorial node, but has otherwise the same general shape as in tecnomorphs. 
On immersion of the specimen into some liquid r I-! 2 broad intemal cavities 
separated by narrow radial septa are visible within the histium. The general 
appearance of the intemal cavities is identical with that illustrated in Text
tig. 44· The details of the construction of the histium could not be observed, 
the differences in the colour between the shell and the calcite filling the cham
bers being too slight. It is not quite excluded that also large tecnomorphs 
exhibit a similar structure of the histium; such specimens were rare, and the 
intemal structure of their histial ridge could not be clearly observed. 

Both dimorphs with a marginal flange which is broadest posteroventrally. 
Posteriorly the flange changes into a ridge at the mid-height of the post
adductorial area or slightly farther in dorsal direction; anteriorly the corre
sponding change seems to take place slightly in front of the mid-length of the 
preadductorial area. The marginal flange has a rather coarse radial striation, 
formed evidently by a row of spines webbed tagether by a thin layer of shell. 
The distance between the individual spines is about equal to or only slightly 
larger than the width of the spines. 

In weil-preserved specimens the surface of the valve is at first sight quite 
smooth and shiny. A doser examination under high magnification reveals, 
however, very minute, closely spaced pits spread all over the lateral surface 
of the domicilium except for the bottom of the sulcus. 

DIMENSIONs.--See Table 3 5 ·  When measuring the length and height of the 
valve the peripheral margin of the histial structure has been regarded as the 
margin of the valve . 

Table 35· 

No. 
UM Mus . L. H.  

H-L Va l ve Remarks 
cat. no. val ve val ve 

T 267 I .03 o .57  h-1 Holotype .  PI. XII ,  Fig. 14 -

2 T 1 5 5  0 .99 0 .93 h- l PI. XII ,  Fig. 1 3 .  

3 T 266 0 .86 0 .44 0.70 t-r PI. XII ,  Fig. 1 5 .  

4 T 1 5 3  o.69 0 . 36  t-r PI. XII ,  Figs . r 8-r 9.  

5 T 1 54 0.68 0.37 t-r 
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DrscussiON.-The species described is fairly similar to O. polytropis (ÖPIK), 
but differs by a more prominent tecnomorphic histial ridge, shallower sulcus, 
more prominent preadductorial node, and other characters. 

OccuRRENCE.-Södermanland, Tvären area, Ringsö, boulders of the lower
most Ludibundus limestone. 

Oecematobolbina sp.  A 

PI. XII ,  Figs . zo--z r .  

DESCRIPTION.-Only one tecnomorphic valve has been found. Outline pre
plete, roughly quadrangular, anterior margin straight, posterior faintly curved, 
ventral margin more or less evenly convex. Preadductorial area flattened, 
anteroventral part of the postadductorial area swollen forming a poorly defined 
posteroventral lobe. The top of the lobe lies at about the mid-length of the 
valve, and forms its highest point. In posteradorsal direction the surface of 
the lobe merges smoothly into that of the dorsal part of the postadductorial 
area, ventrally the lobe slopes rather steeply towards the histium. Sulcus broad 
and moderately deep dorsally, narrow and comparatively deep ventrally, 
sigmoidal . Preadductorial node rather large, low. 

Histial structure low, extending anteriorly almost to the mid-height of the 
preadductorial area, and posteriorly to about the posterior third of the length 
of the postadductorial area. Anteroventrally the histium projects slightly beyond 
the subhistial field, ventrally it is low, and in lateral view does not conceal the 
subhistial field. The lateral surface of the histium is delimited by two low 
ridges. The surface between the ridges carries two rows of narrow, oblong 
depressions, 8-ro  in each row. No velar structure. Subhistial field com
paratively high, slightly concave. Marginal area of the val ve depressed, forming 
a narrow marginal flange, broadest posteroventrally, and developed as a ridge 
anteriorly and posterodorsally. 

The lateral surface of the domicilium, the subhistial field, and the marginal 
flange ornamented with a distinct, rather coarse reticulation, arranged in rows 
which are directed transversally on the posterior part, anterodorsally on the 
anteradarsal part, and anteroventrally on the anteroventral part of the post
adductorial area. In front of the sulcus these rows run on the whole in trans
versal direction. 

DrMENSIONS of the specimen described.-Length of the valve 1 .07 mm; 
height of the valve 0 . 52  mm; length of the hinge-line 0.93 mm. 

DrscussiON.-This species belongs to the group of species of Oecemato
bolbina characterized by the development of rows of depressions on the lateral 
surface of the histium. From all other species of this group O. sp . A. differs 
by its coarsely reticulate ornamentation, comparatively narrow marginal flange, 
and a more prominent posteroventral la be. It certainly represents a new species, 
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hut more spectmens must be available before this species can be properly 
defined. 

OccuRRENCE.-Södermanland, Tvären area, Ringsö. Boulders of the lower
most Ludibundus limestone. 

Fam. OEPIKIUMI DAE nov. 

DIAGNOSIS.-Histial frill of both dimorphs wide (tr. ) ,  partitioned internally 
into numerous, radially directed, narrow, evidently empty chambers. Posterior 
margin of the frill long, straight or slightly concave. Heteromorphs with a 
convex histial dolon along the whole extension of the frill. No velar structure. 

DISCUSSION.-The genus Oepikium AGNEW, 1 942, is the only known mern
ber of this family. The taxonornie position of this genus has been much dis
cussed. E.  A. ScHMIDT ( 1 94 1 ,  pp. 3 3-34) stated that he was unable to settie 
its family membership on account of the remarkable combination of its charac
ters. He included it provisionally in Hollinidae basing himself mainly upon the 
shape and position of the posterior margin of the frill. According to HENNINGS
MOEN ( r 95 3 a, p. 2 1 9) Oepikium is probably related to Ctenonotella. He in
cluded the former genus first ( 1 95 3 a) in Piretellinae and later ( r 954c) in Cteno
notellinae. KESLING ( 1 95 5  a) stated that even though Oepikium differs greatly 
from the Hollinidae in , lobation he believed i t to be a hollinid. SARV ( 1955 ,  
p .  20, Table 3 )  considered Oepikium to  be  closely related with Ditobella and 
Sigmobolbina. 

The major point in the decision of the taxonornie position of Oepikium is 
w hether its frill is velar or histial. As pointed out on p. 23 r the position of the 
contact area between the frill and the domicilium of Oepikium differs distinctly 
from that of eurychilinids. The area between the frill and the free edge is 
high ventrally, and decreases considerably in width in anterior as weil as in 
posterior direction ( cf. BONNEMA 1 909, PI . V, Figs. 4> s ;  ÖPIK 1 937,  PI. v, 
Fig. 4). The ventral end of the long and somewhat sigmoidal sulcus reaches 
the inner margin of the frill. In all these respects Oepikium agrees closely with 
the heteromorphs of unisulcate sigmoopsids. The high position of the frill and 
the close similarity in the course of the contact area between the frill and the 
domicilium with that of certain sigmoopsids suggests that the frill of Oepikium 
is of histial origin. This suggestion is further supported by the conspicuous 
resemblance between Oepikium and the heteromorphs of the hollinid genus 
Grammolomatella. The heteromorphs of the latter genus agree with Oepikium 
not only in the shape of the sulcus and of the subhistial field, hut also in the 
shape and extension of the histial structure. It should be noted that the type 
species of Grammolomatella was originally described as a species of Bijlabellum 
( = Oepikium), and that this species would probably still have been included 
in Oepikium or in a genus close to i t if the tecnomorphs had been unknown. The 
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histial dolon of Grammolomate/la has, however, no intemal partitions, and the 
tecnomorphs differ considerably from those of Oepikium by the lack of a frill 
and the possession of two pairs of histial spurs. 

The construction of the frill of Oepikium has been thoroughly discussed by 
KESLING ( 1955  a). I t closely resembles that of eurychilinids ( cf. p. 230), being 
partitioned by radial septa into numerous, narrow tubules which evidently 
were empty during the life of the animal. In some species the frill is omamented 
by a concentric striation, the striae being thickenings of shell. The specimens 
examined suggest that the intemal cavity of the tubules is samewhat con
stricted at each concentric stria, giving the frill a honeycomb-like appearance 
in transmitted light (Pl. XIV, Fig. 4). 

Oepikium differs from other hollinids by its very wide tecnomorphic frill, 
the width (tr. ) of which may exceed the height (tr . )  of the lateral surface of 
the domicilium, by the construction of the frill, and by the wide (tr. ) ,  strongly 
convex dolon . 

OccuRRENCE.-See the genus Oepikium, p. 408 .  

Gen. Oepikium AGNEW, 1 942 

( = Bifiabellum ÖPIK, 1 93 5 ,  non DöDERLEIN, 1 9 1 3) .  

TYPE SPECIES.-Bijlabellum tenerum ÖPIK, 1 93 5 . 
DIAGNOSIS.-Unisulcate, sulcus long, sigmoidal, its ventral end reaching 

the histium. The posterior margin of the frill is situated considerably ventrally 
of the posterior cardinal comer. 

SPECIES.-Entomis (Primitia) fiabellijera KRAUSE, 1 892 
Bifiabellum lenerum ÖPIK , 1 93 5  
Bifiabellum reticulalum ÖPIK , 1 937 
Bifiabellum crista ÖPIK, 1 937 
Öpikium porkuniensis HENNINGSMOEN, 1 954· 

In addition ÖPIK ( 1 937) included also Bifiabellum acutum ÖPIK, 1 937,  in 
this genus, hut as the extension of the frill of this species differs considerably 
from that of the other species of Oepikium it probably belongs to a new genus. 

The identity of O. fiabe/liferum has been subject to some uncertainty. ÖPIK 
( 1 937) identified with this species some specimens from the uppermost Upper 
Ordavieian Porkuni Stage (F2) of Estonia . HENNINGSMOEN ( 1 954b,  p .  8z) 
pointed out that the real O. fiabe/liferum has been found in an assemblage of 
Middle Ordavieian species, and that O. lenerum may be a junior synonym. 
For the species from F2 figured by ÖPIK ( 1 937,  Pl. V, Fig. 8) the name O. por
kuniensis was proposed by him (this was apparently overlaoked by KESLING, 
1 95 5 a, who stated on p .  268 that the Upper Ordavieian species of Oepikium is 
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still unnamed) . KRAUSE ( r 892) found O. jlabelliferum in an erratic boulder 
to gether with several other ostracode species. ANDERSSON (r 893) recorded the 
same assemblage of ostracodes in the erratic boulders of the Macrourus cal
careous siltstone of Öland. The specimens found by him include also one 
heteromorphic valve of O. jlabelliferum (RM no. Ar. r 98 r9) .  An examination 
of this specimen has shown that it represents in all prohability the real O. jla

belliferum, and that it differs from O. lenerum by its considerably larger size, 
much wider (tr . )  dolon, and other features. 

OccuRRENCE.-An undescribed species of Oepikium occurs, according to 
SARV ( I 9SS ) ,  in the Raniceps beds (B m�) of Estonia. The latest known species 
is O. porkuniensis from the uppermost Upper Ordovician. The genus is so far 
unknown outside Baltoscandia. 

Oepikium sp. A 
PI. XIV, Figs . 4-5 . 

DrscussiON.-A single tecnomorphic valve of Oepikium has been found in 
the South Bothnian erratic boulder Erken No. ro. It closely reserobles O. le
nerum (ÖPIK) (cf. BONNEMA 1 909, p .  70, PI. V, Figs . r-s ;  ÖPIK 193s ,  p. 86, 
Fig. 40; 1 937,  p .  40, PI. V, Figs . r-4, PI. XIV, Fig. r z ; KESLING I9SS a, pp. 
268-269, PI. I ,  Figs . 7 a- rob) ,  but evidently attains a much larger size . The 
lateral surface of the domicilium is apparently smooth and the ornamentation 
of the frill identical with that of O. tenerum. Oepikium sp. A seems to differ 
from the latter species, apart from the size, by longer and stouter marginal 
spines and by the presence of a small node close to the anterior cardinal corner. 
Without examining more material, and particularly also the heteromorphic 
type, this South Bothnian specimen can hardly be determined specifically at 
present. 

It is interesting to note that the inner part of the frill of the specimen figured 
is distinctly convex, and forms a sausage-shaped elevation ( cf. PI. XIV, Fig. s ) .  
A similar structure i s  present apparently also in  the tecnomorphic specimen 
of O. lenerum figured by Öpik ( 1 937) on PI. V, Fig. 2 ,  and is distinctly devel
oped on a tecnomorphic valve of this species examined by the present writer. 
Also the tecnomorph depicted by BoNNEMA ( 1 909, PI. V, Fig. r )  probably 
possesses an identical elevation. On the other tecnomorphs of O. lenerum 
figured (ÖPIK 1 937,  PI. V, Fig. r ;  KESLING r9ss a, PI. I ,  Fig. 9) the inner part 
of the frill seems to be plane . The significance of these differences in the shape 
of the tecnomorphic frill is not clear. 

DIMENSIONS.-Length of the lateral surface of the domicilium 1 .79 mm; 
height of the lateral surface of the domicilium 0 .9 1 mm. 

OccuRRENCE.-Crassicauda limestone. South Bothnian erratic boulder 
Erken No. ro .  
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Fam. HOLLINIDAR SWARTZ, 1 93 6  

DIAGNOSIS.-Non-sulcate to quadrilobate. Dorsal part o f  L 3  often bulbous, 
that of S3 usually more persistent than S r .  No velar structure. Dimorphism 
common, if not universal. Tecnomorphs with an adventrat flange-like extension 
or with one or two spurs, both structures probably of histial origin. Hetero
morphs with a flange- or seldom a pouch-like, probably histial dolon. Dimorphic 
flange solid, without intemal partitions, its posterior end more or less truncated 
or produced into a spine . Heteromorphs of some genera loculiferous. 

SuBFAMILIES.-Hollininae SwARTZ, 1936  
Ctenoloculininae }AANUSSON & MARTINSSON, 1956  

? Graviinae PoLENOVA, 1 952  
? Neodrepanellinae ZASPELOVA, 1 952 .  

DISCUSSION.-The general affinities of  the hollinids are discussed on p .  376 .  
The dimorphism of Graviinae and Neodrepanellinae is unknown so far, and for 
this reason the inclusion of these subfamilies in Hollinidae is only tentative 
(cf. p. 377). 

OccuRRENCE.-Grammolomatella is the earliest known genus with a hollinid 
type of adventrat structures, its earliest species occurring in the uppermost 
Middle Ordovician. The latest representatives of Hollinidae are recorded from 
Permian strata. 

Subfam . H OLLININAR SwARTZ, 1 93 6  

DIAGNOSIS.-Unisulcate to quadrilobate hollinids lacking the loculi in 
heteromorphs. Dorsal part of L1 and L3 often bulbous, hut not produced 
into a spine. 

GENERA.-Janischewskya BATALINA, 1 924 
Hollina ULRICH & BASSLER, 1 908 
Hollinella CoRYELL, 1 928 
Hanaites PoKORNY, 1 950 
Falsipollex KESLING & McMILLAN, 195 1 
Proplectrum KESLING & McMILLAN, 1 95 1 
Grammolomatella nov. 

The present writer agrees with HENNINGSMOEN ( 1 953 a, p .  239) on the point 
that the Devonian species included in Ctenobolbina by KESLING & T ABOR 
( 1 952,  1953 )  seem to constitute simple hollinids, and that a new genus should 
apparently be erected for their reception. In these species, as for instance in 
" Ctenobolbina" megafia KESLING & TABOR ( 1 952 ,  Pl. I I I ,  Figs. 1 5 ,  17 ,  1 8 ;  
1 953 ,  Pl. I I I ,  Figs . 1 8 , 20, 22 ,  24) the dorsal part o f  L3  i s  fairly well discernible, 
bulbous, and rather similar to that of other hollinids. In the present writer's 
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opinion also the Devonian species referred to Winchellatia (KESLING & T ABOR 
1 952 ,  1 953 )  are not congeneric with the Ordavieian representatives of this 
genus as they show a trace of the dorsal part of L3 similar to that in the species 
of " Ctenobolbina" mentioned above ( cf. " Winchellatia" teleutacea KESLING & 
TABOR, 1 952 ,  PI. I I I ,  Figs. 20, 22;  1 9 5 3 ,  PI. I I ,  Fig. 32) .  They are evidently 
more closely related to the other Devonian non-loculate hollinids than to the 
Ordavieian sigmoopsids. 

OccuRRENCE.-See fam. Hollinidae.  

Gen. Grammolomate/la n. gen . 

PI. XII ,  Figs . 23-2 5 ;  Text-fig. 45 · 

TYPE SPECIES.-Bijlabellum vestrogothicum HENNINGSMOEN, 1 948 . 

DERIVATION OF THE NAME.-From Greek ypot[L[L� ,  Iine + Aw[Lot, horder, 
alluding to the striated dolon in the type species. 

DIAGNOSIS.-Unisulcate, 82 Iong (tr. ) ,  geniculate , sigmoidal, dorsal end 
reaching the histium in heteromorphs. No trace of L3 . Tecnomorphs with a 
pair of histial spurs on either valve; heteromorphs with a moderately broad, 
anteroventral and ventral ,  flange-like histial dolon usually covered with a radial 
stnatwn. Posterior margin of the dolon Iong, straight or slightly concave, 
posterior end pointed; surface of the dolon often conspicuously depressed 
ventrally of the ventral end of the sulcus. 

8PECIES .-Bijlabellum vestrogothicum HENNINGSMOEN, 1 948 
Ctenobolbina diensti KUMMEROW, 1 924 
Ctenentoma? dubitabilis ÖPIK, 1 953  (including Ctenentoma? 

unguiculata ÖPIK, 1 953 ) .  

GENERIC CHARACTERS.-Outline preplete, posterior swing rather weil defined. 
The valves are rather regularly convex without a posteroventral lobe. Sulcus 
geniculate, sigmoidal, Iong (tr . ) ,  broad dorsally, narrowing ventrally, the 
ventral end extending to the histium. Preadductorial node low, poorly defined. 
Tecnomorphs with two prominent spurs which in some species are connected 
by a narrow flange. The tecnomorphic valve of the type species is figured here 
for the first time (PI. XII ,  Figs . 24-25) .  Ventrally it has two stout and prom
inent extensions; in all specimens studied the terminatians of these exten
sions were, however, broken off, and thus their exact shape and length could 
not be determined. In Ctenentoma? unguiculata ÖPIK ( = tecnomorph of Cte
nentoma? dubitabilis ÖPIK) the histial structure is developed as a narrow flange , 
both ends of which are produced in to Iong spines ( cf. ÖPIK 1 9 53 ,  PI. XII ,  
Fig. 1 24) . 

Heteromorphs with a moderately broad, flange- or friil-like histial dolon. 
In anterodorsal direction the dolon decreases continuously in width until it 
merges rather abruptly into the general surface of the domicilium, usually 
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A B 

Fig. 45 · Grammolomate/la vestrogothica (HENNINGSM. ) .  A, a tecnomorph after the specimen 
figured on PI. XII ,  Figs . 24-25 .  The shape of the distal ends of the s purs uncertain. B,  a hetero

morph after the holotype.  x 30.  

samewhat dorsally from the longitudinal line through the geniculum of the 
sulcus. In posterior direction the dolon is of uniform size or increases slightly 
in width up to its posterior end. Its posterior margin is long, mostly slightly 
concave, and with a pointed posteroventral termination. Ventrally of the ventral 
end of the sulcus the surface of the dolonal flange is usually concave, forming 
a conspicuous, fairly !arge depression which is best developed in the Ordo
vician species of the genus. The lateral surface of the dolon is radially striated 
at !east in the type species and in G. diensti. No velar structure, nor marginal 
flange. Actual closure of the carapace not observed. Subhistial field convex, 
at !east in the type species. 

DrscussiON.-The shape of the sulcus as well as the general shape of the 
valve of Grammolomatella resembles that of the unisulcate sigmoopsids. There 
is no doubt that the dimorphic adventral structure in this genus is of histial 
origin as the dolonal flange is placed high up laterally, and resembles also 
otherwise the dolon of sigmoopsids (as for instance Sigmobolbina and Lomato
bolbina, cf. especially Lomatobolbina eraspedata n. s p . ,  PI. XII,  Fig. 9) in every 
important respect. 

The valves described by ÖPIK ( 1 953 )  as Ctenentoma? dubitabilis and Ctenen
toma? unguiculata belong in all prohability to a single species, the former 
representing heteromorphs and the latter tecnomorphs. The differences in the 
shape of the histial structure between these species agree with those between 
the dimorphs of Grammolomatella vestrogothica. According to ÖPIK both species 
occur also in the same layers. Of Ctenobolbina diensti KUMMEROW only hetero
morphs have been described. This species was placed by HENNINGSMOEN 
( 1 954 c) in to Parabolbina, bu t differs from this genus particularly by a mu ch 
longer and geniculate sulcus and the different shape of the dolon in hetero
morphic valves. 

The presence of tecnomorphic spurs and the abrupt posterior end of the 
solid dolonal flange are regarded in the present paper as hollinid characteristics , 
and for this reason Grammolomatella is included in Hollinidae. 

OccURRENCE.-Uppermost Middle Ordavieian and Upper Ordavieian of 
Seandinavia and Silurian of Norway, England, and Australia . The earliest 
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known species of Grammolomatella was found by the present writer in rock 
samples from the uppermost Middle Ordavieian beds (4 b o) of the Oslo region 
(Terneholmen, Oslo-Asker) . This apparently represents a new species. G. 

diensti was reported by HENNINGSMOEN ( 1 954 C, p .  58) from the Ludlowian 
(9 d) of the Oslo region. 

Superfam. LEPERDITELLACEA ULRICH & BASSLER, 1 906 

[Nom. trans!. }AANUSSON, herein (ex Leperditellidae ULRICH & BASSLER, 1 906)] . 

DIAGNOSIS .-Non-sulcate to quadrilobate, small to moderately large palaeo
copes with preponderantly postplete, more seldom amplete to slightly pre
plete outline . Adventral area of the valve occasionally inflated and forming an 
adventral lobe, or thickened and forming a non-dimorphic carinal bend or 
ridge, developed mostly as a raised border along the free " margin. No velar 
structure and no dimorphism of the adventral structures. 

FAMILIES.-Leperditellidae ULRICH & BASSLER, 1 906 
Drepanellidae ULRICH & BASSLER, 1 923 
Aechminidae BoucEK, 1 936 .  

DISCUSSION.-E. A. SCHMIDT ( I 94I , p .  4I )  pointed out that the adventral 
ridge or swelling (Randwulst in E. A. ScHMIDT, loc. cit . )  in Drepanella, Bollia, 
Ulrichia, and allied genera is not a true velum, but a structure of different 
character. HENNINGSMOEN ( 1 953 a, pp. 23 1-232) suggested that this structure 
"appears to be a carinal structure, or at the best, a fused carinal and velate 
structure" .  In spi te of the ab o ve considerations the structure was termed a 
"velate ridge" by KESLING & HussEY ( 1 95 3 ,  p. 8 I ,  Fig. I )  since they did not 
believe that a carinal structure could be distinguished if the velar structure 
is missing ( cf. also KESLING I95  I c, p. I I 8) . 

The adventral ( carinal) non-dimorphic ridge in drepanellids usually has on 
the whole the same position upon the domicilium as LI + connecting lobe + L4 
in quadrilobate bassleratiids and sigmoopsids. I t is developed mostly as a ridge
or bend-like thickening of the shell, forming a raised border around at least 
part of the lateral surface of the domicilium along the free margin. In some 
genera of Bolliinae and Ulrichiinae the inside of the adventral ridge-like 
elevation seems to be concave,  the elevation forming a swelling of the domi
cilium. It thus represents a lobal structure. Such a lobe running from one 
cardinal corner to the other and not continuous with L2 and L3, if developed, 
is in the present paper called the adventral lo be ( cf. · p . I 90 ) .  There is no 
evidence suggesting that a real velar structure has been present in early leper
ditellaceans, but has become obsolete or fused with the carinal structure. 

The position of the drepanellid adventral structure recalls more that of the 
histial than that of the velar structure. Y et the histial structure is developed 
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in quadrilobate sigmoopsids as an ornamental extension from L1  and the 
connecting lobe, and is commonly dimorphic, wedge- or flange-like, never 
forming a raised horder. 

The leperditellids are connected with the drepanellids by a fairly continuous 
morphological series. The simplest leperditellids, as Leperditella and Concho
primitia, do not possess any adventrat thickening of the shell, in Concho
primitia? conchoidea, however, a faint, raised, bend-like carinal elevation is 
present. The latter species reminds of Pyxion and Parenthatia in which the 
horder-like, rounded ridge is fairly prominent. In  Kinnekullea the anterodorsal 
end of the carinal ridge is bulbous or produced into a spine, foreshadowing the 
conditions in Drepanella. The former genus may, in fact, be included in Dre
panellidae, as also suggested by HENNINGSMOEN ( 1 948, pp . 4 1 2-41 3) .  In the 
writer's opinion Drepanella can be characterized as a bilobate and carinate 
leperditellid with the anterodersal end of the carinal ridge produced into a 
spine. The writer is even not quite certain of the differences between Leper
ditella and Drepanella being really important enough for placing these genera 
in separate families as these differences seem to be on the whole equal to those 
between non-sulcate and lobate genera within the families of most other 
s u perfamilies. 

The relationship between Drepanellinae, Bolliinae, Ulrichiinae, and Aech
mininae was pointed out by E. A. SCHMIDT ( 1 94 1 )  and HENNINGSMOEN ( 1953  a). 
Aechminidae are considered, following SwARTZ ( 1 936) ,  as a separate family, 
the other subfamilies are here tentatively included in Drepanellidae. This 
classification is probably not quite satisfactory, and further studies are needed 
in order to ascertain the degree of relationship between the different subfamilies 
here included in Drepanellidae. 

Dimorphism of leperditellacean genera has been described on several occa
sions, bu t special studies are needed in order to ascertain whether the reported 
differences are due to dimorphism or merely to individual variation. For 
further information regarding the suggested occurrence of dimorphism in 
Leperditellacea, cf. pp. 1 99 and 220. 

Leperditellidae are one of the earliest palaeocope families known, appearing 
already in the Lower Arenigian, and the other leperditellacean families and 
subfamilies have apparently been derived from the early non-sulcate repre
sentatives of this family, as for instance Conchoprimitia, by successive develop
ment of a carinal structure and lobation, or of a dorsal spine. Leperditellacea 
represent the simplest type of the palaeocope ostracodes, and in this case the 
simplicity is apparently original ( cf. p. 223) .  

OccuRRENCE.-The earliest leperditellaceans ( Conchoprimitia, Primitiella-1ike 
forms) appear in the Lower Arenigian. It is possible that also the Upper 
Tremadocian genus Nanopsis belongs to this superfamily. The latest leper
ditellaceans have been recorded from Carboniferous (Pennsylvanian) strata. 

2 8 - 563272 Bull. of Geol .  Vol .  XXXVII 
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Fam. LEPERD ITELLI DAE ULRICH & BASSLER, 1 906 

Syn . Primitiidae ULRICH & BASSLER, 1 923 

DIAGNOSIS.-Non- to unisulcate . The lobation, if developed, is restricted to 
an elevation in front of andfor behind the sulcus or the adductor scar. Adventral 
area of the valve thickened in some genera, forming a carinal bend or a low, 
rounded carinal ridge. 

GENERA.-Primitia JoNEs & HoLL, I 865 
Schmidtella ULRICH, I 892 
Leperditella ULRICH, I 897 
Primiiiella ULRICH, I 897 
Haploprimitia ULRICH & BASSLER, I 923 
Eridoconcha ULRICH & BASSLER, I 923 
Punctaparchites KA Y, I 934 
Conchoprimitia ÖPIK, I935  
Milleratia SWARTZ, I 936  
Paraschmidtella SwARTZ, I 936  
Parenthatia KAY, I 940 

? Pseudulrichia E. A. ScHMIDT, I 94I  
Pyxion THORSLUND, I 948 
Pinnatulites HESSLAND, I 949 
Cryptophyllus LEVINSON, I 95 I 
Coeloenellina PoLENOVA, I952  
Zaborovia PoLENOVA, I 952  
Sinoprimitia Hov, I953  

? Nanopsis HENNINGSMOEN, I 954 
Parapyxion n. gen. 
Craspedopyxion n. gen. 

Provisionally also Ceratocypris PouLSEN, I 934, and Balticella THORSLUND,  
I 940, are included in this family. The classification of certain Upper Palaeozoic 
genera, like Paraparchiles ULRICH & BASSLER, I 906, Pseudoaparchiles KELLETT, 
I 93 3 ,  Microaparchites CRONEIS & GALE, I 939,  etc . ,  is still uncertain. HENNINGS
MOEN ( I953  a ,  p. 243 ) included them in Kloedeninae, bu t they may represent 
late leperditellids. 

DISCUSSION.-Leperditellidae were divided by HENNINGSMOEN ( I 953  a) in to 
three subfamilies: Leperditellinae, Conchoprimitiinae, and Eridoconchinae. 
Leperditella and Conchoprimitia are evidently closely related, and the differences 
between them are certainly not of subfamiliar value ( cf. p. 4 I 8) .  Eridoconcha 
differs from these genera mainly by the presence of an adventral ( carinal) 
ridge-like thickening of the shell, and a fairly deep sulcus. Other genera in
cluded by HENNINGSMOEN in Eridoconchinae, as Schmidtella and Cryptophyllus ,  
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possess neither carina nor sulcus. The two latter structures show a consider
able degree of variation even within a leperditellid ge.nus. Conchoprimitia ? 
conchoidea is slightly carinate, and Parapyxion includes species with a deep 
sulcus (P. subovata) and with hardly any sulcal or lo bal structures at all (P. obesa; 
cf. THORSLUND 1 948 , PI. XX, Figs. 6, 7) .  The material studied suggests 
that the carinate genera like Pyxion or Kinnekullea and sulcate genera with a 
node on either side of the sulcus like Parapyxion have, developed from early 
non-sulcate Conchoprimitia-like species, possibly along several independent 
phylogenetic lines. If a subdivision of Leperditellidae were attempted along 
the lines indicated by HENNINGSMOEN, several new subfamilies ought to be 
erected, each of them including only a few closely similar genera. This 
seems to be unadvisable at present. On account of the general smoothness of 
the valves and lack of clear diagnostic characters in most genera a much doser 
study is needed as regards the details of the closure ,  hingement, and muscle 
scars before a reasonably sound and natural classification of these genera can 
be effected. Pending such studies the family Leperditellidae is considered in 
the present paper to consist of only one subfamily. 

Primitiella and Haploprimitia differ from the other leperditellids by their 
long and narrow (tr. ) carapace with trapezoidal, postplete outline, and if the 
dimorphism described by KAY ( I  940) in the type species of Primitiella should 
prove to be real , these genera ought probably to be removed into a separate 
subfamily or family (cf. also p. 22 1 ) .  Primitia, as defined by its proposed (cf. 
p. 2 1 7) type species, P. mundula (JONEs) (cf. SWARTZ 1 936,  PI. 79> Figs. s a , 
5 b), agrees in all essential respects with . the other genera of Leperditellidae. 
For this reason the family Primitiidae is considered in the present paper as a 
junior synonym of Leperditellidae. 

OcCURRENCE.-See Leperditellacea, p. 4 1 3 .  The classification of the Carbo
niferous leperditellid-like genera is still uncertain, and the latest occurrence 
of this family can, therefore, not be determined at present. 

Gen. Conchoprimitia ÖPIK, 1 935  

Syn.  Conehoides HESSLAND , 1 949 
Conchoprimites HESSLAND, 1 949 

TYPE SPECIES .-Conchoprimitia gamma ÖPIK, 1 935 .  
DrAGNOSIS.-Non-sulcate, with a short (tr. ) sulcal depression or with a 

similar narrow sulcus; preadductorial node distinct to obsolete, no other lobal 
structures .  Outline more or less distinctly postplete, carapace evenly convex, 
without a conspicuous adventral bend or thickening. Dorsum low, epicline, 
highest at its middle at about the mid-length of the valve; cardinal corner fields 
conspicuously flattened. Left valve overlapping the right one along the free 
margin, its intemal side with a more or less distinct groove for the reception 
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of the free margin of the right valve. Surface smooth, punctate or reticulate, 
never granulase or tuberculate. Most species attain a rather !arge size, up to 
2-4 mm in length. 

SPECIES.-Leperditia (Jsochi/ina) socia/is BRÖGGER, I 882 
Primitia sulcata KRAusE, I 889 
Isochilina?  erratica KRAUSE, I 89 I  
Primitia Tolli BoNNEMA, I 909 

? Primitia conehoides HADDING, I 9 I 3 
Primitiella glauconitica KUMMEROW, I 924 
Conchoprimitia gammae ÖPIK, I 93 5  
Conchoprimitia leperditioides THORSLUND, I 940 
Conchoprimites reticulifera HESSLAND, I 949 
Conehoides meganotifera HESSLAND, I 949 
Conehoides levis HESSLAND, I 949 
Conehoides circumstriata HESSLAND, I 949 
Conehoides rugosa HESSLAND, I 949 
Conehoides ventropunctata HESSLAND, I 949 
Conehoides dorsodepressula HESSLAND, I 949 
Conchoprimitia eos HENNINGSMOEN, I 954 
Conchoprimitia socialis vulgaris HENNINGSMOEN, I 954· 

HENNINGSMOEN ( I 954 a, p .  253) suggested that C. gammae may be con
specific with C. glauconitica as described by ÖPIK ( I 935)  from B ny of Estonia. 
This seems to be a likely assumption. The identity of the Estonian specimens 
with KuMMERow's Primitiella glauconitica from the German erratic boulders 
does, on the other hand, not seem to be proved beyond doubt. Conchoprimitia 
tolli integra ÖPIK, I 937 •  C. deminuta ÖPIK, I 937• and C. tallinnensis ÖPIK, 
I 937,  were considered by HENNINGSMOEN ( I 953 a, p .  254) and SARV ( I 956a ,  
p .  47) as  synonyms of C.  tolli BoNNEMA, I 909. Conchoprimitia? inusitata ÖPIK, 
I 937, probably belongs to a new genus (cf. also HENNINGSMOEN I953 a, p.  254). 
Conchoprimitia bröggeri ÖPIK, I 939 ,  was regarded by HENNINGSMOEN ( I 954a ,  
p .  6o) as  synonym of C. socialis socialis, and C. hallensis THORSLUND, I 940, of  
C. leperditioides ( I 95 3  a, p .  255 ) .  In the present paper also C. elongata THORs
L UND, I 940, is treated as conspecific with the latter species . HENNINGSMOEN 
( I 954 a, pp. 6o-6 I )  suggested that Conehoides micropunctata HESSLAND, I 949• 
is a junior subjective synonym of Conchoprimitia socialis socialis. The so-called 
"non-leperditioid group of Conchoides" (HESSLAND, I 949) ought probably to 
be excluded from Conchoprimitia; further studies are, however, needed to 
answer this question. Primitia conehoides is in the present paper only tentat
ively referred to Conchoprimitia ( cf. p. 422 ) .  

DISCUSSION.-HESSLAND ( I 949) split the genus Conchoprimitia i n  the sense 
of ÖPIK ( I 937) into three genera: Conchoprimitia (with two concentric groaves 
and no sulcus), Conehoides (with one concentric groove and no sulcus) , and 
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Conchoprimites (with sulcus and with or without concentric grooves) . HEN
NINGSMOEN ( I 95 3  a, pp. 252-253)  pointed out that the grooves upon the valve 
of these forms correspond to the boundary between coherent valves of two 
moults , or are due to an impression left by the free edge of the valve of an 
earlier moult. According to him these features are of a more or less accidental 
nature, and cannot be used either as generic or specific characters. For this 
reason Conehoides was regarded as a synonym of Conchoprimitia. 

HENNINGSMOEN's observations and conclusions regarding the moult reten
tion in Conchoprimitia have been fully confirmed by the present writer's studies. 
Carapaces of a Lower Ordovician species of Conchoprimitia examined have 
shown an older instar retained on one valve, hut not on the other, as in a 
specimen of C. deminuta ( = C. tolli) figured by ÖPIK ( I 937,  Pl. XV, Figs. 4-5 ) 
and refigured by HENNINGSMOEN ( I 953 a, Pl. 2, Figs. 8-9). Three coherent 
valves occur occasionally in C. ? conchoidea (cf. e .g. RADDING I 9 I 3 ,  Pl. VI, 
Fig. I 6) .  

The single real difference known between Conchoprimitia and Concho
primites lies in the distinctness of the sulcal structure. HESSLAND ( I  949) in
cluded in the former genus species without a sulcal structure or with a faint 
sulcal depression (as C. circumstriata) , and in the latter genus those with a 
distinct sulcus (as C. tolli) or with a faint sulcal depression (as C. reticulifera 
or C. elongata) . The examination of most species of these groups has shown 
that no distinct boundary between these genera based only on the distinctness 
of the sulcal structure can be drawn. The latter feature may vary even within 
a species from a distinct depression to an almost obsolete condition ( cf. C. le
perditioidea below) . For this reason Conchoprimites is regarded here as a syn
onym of Conchoprimitia. It is possible that future studies may prove necessary 
the splitting of this genus into two or more genera, hut this should be based 
mainly upon other characters than the relative distinctness of the sulcal 
structure. 

HESSLAND ( I  949, p p .  I 20-I 2 I) described and depicted in Conchoprimitia, 
in addition to the scar of the adductor muscle, also the scars probably belonging 
to the mandibular, antennular, and dorsal groups of muscles. In well-preserved 
specimens scars of the supposed mandibular and antennular muscle groups 
are occasionally distinguishable also in the species described in the present 
paper. In the latter species the traces of the scars of these musdes are, however, 
weak, and do not appear on the photographs published. In a species of Concho
primitia from the uppermost Vaginatum limestone impressions which evidently 
correspond to the scars of the mandibular and antennular muscle groups are 
especially distinct, particularly upon the intemal moulds. Their arrangement 
agrees essentially with that figured by HESSLAND ( I 949, Pl. I I ,  Fig. 1 0) .  This i s  
a further proof that the accepted orientation of  the carapace of  Conchoprimitia 
is correct. The species mentioned and its muscle scars will be treated in a 
future paper. 
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The general features of Conchoprimitia closely resemble those of Leperditella. 
The type species of the latter genus (CORYELL & SCHENCK 1 94 1 ,  Fig. 1 )  differs 
from Conchoprimitia as weil as from several other species currently referred to 
Leperditella by the shape of the dorsum which is epicline, and protrodes beyond 
the hinge-line posteriorly, hut is low and hypocline anteriorly. The intemal 
groove on the left valve along the free margin is present also in Conchoprimitia. 

OccuRRENCE.-Conchoprimitia is one of the earliest undoubtedly palaeocope 
genera known in Europe. It appears in Sweden, according to the material col
lected by Dr. T. TJERNVIK, already in the Lower Arenigian Hunneberg Stage 
(zone of Megistaspis planilimbata) . The latest species occur in the Ludibundus 
limestone and contemporaneous beds (Lower Caradocian) of Baltoscandia. 
The genus is so far unknown outside Baltoscandia, bu t som e N orth American 
species currently classified as Leperditella may in reality belong to Concho

primitia. 

Conchoprimitia leperditioidea THORSLUND, 1 940 

PI. XV, Figs . r-6. 

1 940 Conchoprimitia leperditioides n . sp.-THORSLUND, pp . r 6 r-162 ,  PI . 4, Figs . 14 ,  
1 5 ;  PI .  5 ,  Fig. r .  

1 940 Conchoprimitia hallensis n. sp . -THORSLUND, p. 1 62 ,  PI. 5, Figs . 2-4. 
1 940 Conchoprimitia elongata n . sp .-THORSLUND , p. 1 62 ,  PI. 4, Figs . 1 2 ,  1 3 .  
I949 Conchoprimites elongata (THORSLUND)-HESSLAND, p .  236 .  
I949 Conchoprimites leperditioides (THORSLUND)-HESSLAND, p .  236 .  
I949 Conchoprimites hallensis (THORSLUND)-HESSLAND, p .  236 .  
I953 a Conchoprimites leperditioides (THORSLUND)-HENN1NGSMOEN, p .  2 5 5 ·  
I953 a Conchoprimites elongata (THORSLUND)-HENNINGSMOEN, p .  2 5 5 ·  

HoLOTYPE.-Carapace figured by  THORSLUND 1 940, PI. 4 ,  Fig. 1 4  (SGU). 
TYPE LoCALITY.-Jämtland, Hallen. 
TYPE STRATUM.-Conglomerate of the Ludibundus limestone. 
DIAGNOSIS .-Sulcal depression faint to almost obsolete, presulcal node 

flattened, scarcely distinguishable, or obsolete . Weil-preserved specimens with 
a faint, ovate mark of the adductor scar upon the ventral end of the sulcal 
depression, and with a very faint ornamentation consisting of small, shallow, 
closely placed pits, occasionally arranged in rows and giving the ornamentation 
a reticulate appearance. Some specimens with faint, rather coarse, scattered 
pits upon the preadductorial area. 

DESCRIPTION.-Valves moderately and rather uniformly convex; highest 
convexity at about the mid-length of the valve. In some large specimens with 
almost obsolete sulcal depression the central area of the valve is slightly in
flated, forming a shield-like, poorly defined elevation. Dorsum low, strongly 
epicline, highest at the middle of the hinge-line. Posterior cardinal corner field 
flattened, usually delimited by a faint furrow or by a distinct change in the 
convexity of the val ve. Anterior cardinal corner field smaller than the posterior 



No. 
Mus. L.  

cat. no.  val ve 

SGU 2 -97 

2 2 .90 

3 

4 2 .96 

s 2 .42 

6 J .  I 7  

7 UM Öl .833  2 .87 

8 UM ÖI .832  2 .J6  

9 UM Öl .8J I 2 . 50  

IO  UM Öl .8JO J .O I  

I I UM D 544 2 -46 
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Table 36. 

H.  
H-L 

Ratio . 
Valve Locality valv e L . /H.  

2 .07 ! .43 (c) l Hallen, Jämt!. 

2 .00 ! . 95 ! .45 (c) l 

(c) l 

! . 99 r . 68 ! .49 (c) l 
! . 5 9  1 . 5 5  ! . 52  (c) l 
! . 99 ! . 95 r . s 8 (c) l 

! . 94 ! .48 Böda Hamn 4.76 m 

! . 54 L 53 0 .98 m 

r . s 8 I . S J  r .  5 8  (c) l " 0.98 m 

2 .02 ! .93 ! .49 Böda Hamn 

r .62 ! . 52  r Dal . ,  Fjäcka 

4 1 9  

Remarks 

THORSLUND I 940, 

Fig. I 5  

Holotype o f  C .  le
perditioidea. 
THORSLUND I 940, 

PI. 4, Fig. I4 .  

Holotype of  C.  hal
lensis. THoRs

LUND I 940, PI. 5 ,  

Figs . 2-4.  

Holotype of C. elon-
gata. THORSLUND 

I 940, PI. 4, Figs . 

I 2-I J .  

Figured o n  PI.  XV, 

Figs . 4-6. 

Figured on PI. XV, 

Figs . I-J .  

one, less distinct. Surface o f  the valve in most specimens with a concentric 
groove of varying distinctness anteriorly and posteriorly, in some specimens 
also ventrally; other specimens without any distinct trace of a groove. The 
sulcal structure varies from a distinct, though shallow, sulcal depression to a 
scarcely distinguishable, faint depression. Preadductorial node flattened, 
scarcely distinguishable, forming a faint, 'rounded elevation in front of the 
depression. In small specimens the sulcal depression and the node are always 
much more distinct than in large specimens. Well-preserved specimens with 
a faint, ovate mark of the adductor scar upon the ventral end of the sulcal 
depression, or, when the latter is short and faint, ventrally of it. Some well
preserved specimens, particularly those with preserved ornamentation, show 
in front of the adductor scar a faint trace of a scar belonging probably to the 
mandibular muscle group, and dorsally of the latter a small depression, which 
may represent a scar of the antennular muscle group. 

The left valve overlaps the right one along the free margin, the overlap 
being most pronounced along the ventral margin and fairly faint along the 
anterior and posterior margin of the valve. The actual closure of the carapace 
was not accessible for observation. 
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In weil-preserved specimens with a distinct sulcal depression the surface of 
the valve except the bottom of the depression is covered with faint, minute, 
shallow, scarcely visible, closely placed pits which do not appear on the photo
graphs at a magnification of x 20. The pits are in some species arranged into 
rows giving the ornamentation a finely reticulate appearance. Some specimens 
also with faint, coarse, shallow, scattered pits upon the preadductorial area. 
In most specimens, especially in those with an almost obsolete sulcal depression 
no ornamentation has been observed. This is probably due to the slightly 
corroded surface of the valve. 

DIMENSIONs.-See Table 36 .  Ratio L./H. , the ratio between the length and 
the height of the valve. 

DxscusSION.-THORSLUND ( 1 940) distinguished in the Ludibundus limestone 
of Jämtland between a narrow form, C. elongata, and a broad form, C. leper
ditioidea. A further broad form was described by him as C. hallensis. HEN
NINGSMOEN ( 1 95p, p. 255 )  considered C. leperditioidea and C. hallensis as 
synonyms, and pointed out that the differences between C. leperditioidea and 
C. elongata may be due to dimorphism, or tectonic influences. An examination 
of the type material of C. leperditioidea and C. hallensis has shown that these 
species are undoubtedly synonyms, both showing also identical ornamentation. 
The holotype of C. elongata differs by its longer and narrower carapace, almost 
obsolete sulcal depression, and by the absence of any trace of ornamentation. 
The latter feature may, however, be due to conditions of preservation, since 
also most of the examined valves resembling the holotype of C. leperditioidea 
do not show any trace of pits on their surface. Among specimens with the 
outline of the holotype of C. leperditioidea the development of the sulcal de
pression varies within rather wide limits, the sulcus being almost completely 
obsolete in some specimens (e.g. in the specimen UM no. Öl. 83 3 ,  No. 7 in 
the Table 36) .  The lengthfheight-ratio of the valve varies rather considerably 
( cf. Table 36) ,  the holotype of C. elongata and the carapace of C. leperditioidea 
figured by THORSLUND ( 1 940) on PI. 4, Fig. 1 5  showing extreme values among 
the specimens measured. I t should, however, be noted that none of the exam
ined specimens with an almost obsolete sulcal depression shows any trace 
of an ornamentation; whether or not this depends exclusively on the state of 
preservation cannot be decided at present. 

It  is not quite excluded that C. leperditioidea and C. elongata represent 
different species, hut this can not be decided on the base of the available 
material . Both types occur in the same beds, and frequently also on the same 
slab of the rock. This and the obvious presence of more or less intermediate 
forms make it probable that the differences fall within the limits of the indi
vidual variation of a single species. The possibility of these types representing 
different dimorphs has been considered, hut the number of available undam
aged carapaces and valves has been too small for confirming this assumption. 
At an y rate, the separation of these types has proved to be impossible in practice, 
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though this may depend i n  part o n  the poor state o f  preservation o f  certain 
features, particularly of the ornamentation, in most of the available specimens. 
In the present paper C. leperditioidea and C. elongata are provisionally con
sidered as synonyms. 

Conchoprimitia leperditioidea differs from the other Middle Ordavieian species 
of the genus by the shallow sulcal depression, the flattened and poorly defined 
preadductorial node, and the ornamentation. 

OccuRRENCE.-This species has been found only in the lower part of the 
Ludibundus limestone. 

Jämtland (cf. THORSLUND 1 940) . Siljan district.-Fjäcka (7 specim.) .  South 
Bothnian area .-Erratic boulder Ekeby No. 89. Oland.-Böda Hamn boring 
( 1 5  specim. ) ,  exposure at the beach of Böda Hamn (2 specim.) .  

Conchoprimitia ? conchoidea (HADDING, 1 9 1 3) 

PI. XV, Figs . 7-1 r .  

1 9 1 3  Primitia conehoides n . sp .-HADDING, pp. 68-69, PI. VI,  Figs . 1 3 - 1 7 .  
1 9 1 3  Primitia Tolli BoNNEMA-HADDING, pp . 67-68,  PI. V I ,  Figs . r o ,  r r .  
I937 Conchoprimitia conehoides (HADDING)-ÖP1K, p. r o .  
I95I Conchoprimitia conehoides (HADDING)-HEDE, pp. 69-70, 7 5 ·  
I95I "Primitia" tol/i HADDING (non BONNEMA)-HEDE, pp. 69, 7 5 ·  
I953 "Primitia" tolli HADDING-L1NDSTRÖM, pp. 1 27 ,  1 29 ,  1 3 1 .  
I953 a Conchoprimites conehoides (HADDING)-HENNINGSMOEN, p .  2 5 5 .  

LECTOTYPE.-A young left valve with an adherent valve of  the preceding 
instar, LM no. LO 25 1 3  t, figured by RADDING 1 9 1 3 ,  Pl. VI , Fig. r s ,  in the 
present paper Pl. XV, Fig. 7 ·  

TYPE STRATUM.-Lower part of  the zone of  Nemagraptus gracilis. 
TYPE LOCALITY.-Scania, Röstånga, locality No. I I I :  6 .  
DIAGNOSIS.-Non-sulcate, well-preserved specimens with a distinct, rounded, 

usually slightly elevated lateral surface of the adductor scar. Dorsum low, 
ortho- to slightly epicline, central area of the valve fairly flattened, peripheral 
area sloping rather steeply in all directions, adventrat area samewhat thickened 
forming a more or less distinct carinal bend. Moult retention common. Surface 
of the valve apparently without ornamentation. 

DESCRIPTION of the specimens from Scania.-Small specimens, like the 
retained valve of the preceding instar of the lectotype, with an indistinct , 
shallow sulcal depression, larger specimens without conspicuous sulcal struc
tures. Well-preserved valves with a distinct, rounded, samewhat elevated mark 
of the adductor scar upon the lateral surface dorsally of the mid-height and in 
front of the mid-length of the valve. The interior of the valve shows at the 
corresponding place a prominent, elongated boss which leaves on the intemal 
mould a narrow, deep furrow giving the mould a unisulcate appearance. In 
front of the adductor scar of weil-preserved specimens a shallow, indistinct, 
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rounded depression probably indicates the position of the muscle scar of the 
mandibular group; between this depression and the adductor scar the lateral 
surface of the valve is often slightly elevated; also the area in front of the sup
posed mandibular depression is usually somewhat inflated. 

Dorsum narrow (tr. ) ,  orthocline to faintly epicline, merging in ventral 
direction more or less smoothly into the surface of the valve. Central area of 
the valve in most specimens comparatively weakly convex, surrounded along 
the free margin by a more or less distinct bend which is formed by a thickening 
of the shell , and therefore not visible upon the intemal moulds. The develop
ment of the bend shows rather conspicuous individual variation, probably due 
to differences in the pressure of the free edge of the preceding instar. In many 
specimens one (cf. PI. XV, Fig. 7; HAnDING 1 9 1 3 ,  PI. VI, Figs . 1 4, 1 5 )  or two 
( cf. HADDING 1 9 1 3 ,  PI. VI, Fig. 1 6) valves of earlier instars are retained, on 
other specimens the free edge of the preceding moult has left a more or less 
distinct furrow-like impression upon a part of the valve. The bend may be 
limited internally by the furrow, and the valve is then conspicuously thickened 
along the bend. In other cases the furrow is only indicated, and the inner 
boundary of the bend is then fair ly indistinct ( cf. PI. XV, Fig. g;  HADDING 
1 9 1 3 ,  PI. VI, Fig. 1 0) .  The surface of the valve outside the bend slopes rather 
steeply, more in specimens with a distinct bend, less in those with only an 
indication of i t. The dorsal area of the valve slopes steeply towards the dorsum. 

Posterior cardinal corner field flattened, usually limited by an indistinct 
furrow or a distinct change in convexity. Anterior cardinal corner field convex, 
poorly delimited from the remainder of the valve. The groove inside the left 
valve along the free margin is apparently not developed. Closure of the eara
pace not accessible for observation. 

Surface of the valve apparently smooth, without any trace of ornamentation. 
DIMENSIONS.-See Table 37· All measured specimens have been found in 

the exposure No. I I I :  6 of Röstånga, Scania . Nemagraptus gracilis zone. 
DISCUSSION.-There does not seem to exist any doubt that the specimens 

with one or two adherent valves ( = Primitia conehoides in HADDING 1 9 1 3 )  and 
those without an y retained valve of the preceding moult stages ( = P. tolli in 
HADDING o p .  cit . )  belong to a single species. All these different types occur 
occasionally on the same slab of the shale . In some specimens examined a part 
of the still adhering valve of the preceding instar is broken off showing beneath 
it the continuation of the surface of the valve of the subsequent moult stage. 
It is also obvious that the rather considerable variability in the development 
of the concentric furrows and of the bend is due to the differences in the pres
sure of the free edge of the preceding instar. 

Conchoprimitia ? conehoides differs rather considerably from the other species 
of the genus, and later studies may prove the neccessity of removing it into 
a separate genus. The main differences from the other species of Concho
primitia are the distinctness of the adductor scar upon the lateral surface, the 
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Table 37·  

No. 
Mus. L .  H. H -L Val ve Remarks 

cat. no. val ve val ve 

LM 2509 t ! .47 0 .95 r PI. XV, Fig. 8; HADDING I 9 I 3 ,  PI. 

VI,  Fig. I I . 

2a LM 25 I 3  t 1 . 25 � o.88 Lectotype. PI .  XV, Fig. 7; HADDING 
I 9 I 3 ,  PI. VI, Fig. I S .  

2b I .  O !  o.62 Retained valve of preceding instar 

upon the specimen No. 2 a. 

3 LM 2508 t I .  I S  o.69 0 .76 HADDING I 9 I 3 ,  PI. VI ,  Fig. I O .  
4 LM I .  I 3  o.68 r Figured on PI. XV, Figs . 9- I I .  

s LM ! .09 0 .7 I  r 

6a LM 25 I 2  t 0 .9J � o.62 r HADDING I 9 I 3 ,  PI. VI,  Fig. I 4 · 

6b 0.7 I 0 .46 r Retained valve of preceding instar 

upon the specimen No. 6a. 

7 LM 25 I I  t 0 .90 o. s 8 r HADDING I 9 I 3 ,  PI. VI ,  Fig. I 3 .  

presence o f  an  adventrat bend, and the steeply sloping peripheral area of 
the valve. 

OccuRRENCE.-The vertical distribution of C. ? conchoidea in the Dicello

graptus shale of the Fågelsång district, Scania, is illustrated by HEDE ( 1 95 1 ,  
Table 4; "Primitia" tolli + Conchoprimitia conchoides) . The species has been 
recorded (as "Primitia" tolli HADDING) also from the superimposed Sularp 
shale of the district ( LINDSTRÖM 1953 ) . Specimens belonging probah ly to C. ? 

conchoidea occur in the lower and middle parts of the Ludibundus mudstone in 
Västergötland (Norra Skagen and Kullatorp borings, Kinnekulle) . Some small 
specimens from the latter district agree closely with the Seanian material, the 
lateral surface of the valve of large specimens is, however, always samewhat 
corroded, and does not show the characteristic elevated and rounded mark of 
the adductor scar. The specimens from Kinnekulle also attain a considerably 
larger size than those from Scania. U ntil better preserved material is available 
the specific identity of the former specimens remains samewhat uncertain. 

Gen. Parapyxion n. gen. 

TYPE SPECIES . -Primitia subovala THORSLUND, 1 948. 
DERIVATION OF THE NAME.-From Greek 7tl)(p& = near + Pyxion, alluding to 

the similarity to the genus Pyxion. 
DIAGNOSis.-Non-sulcate to unisulcate, sulcal structure, if developed, faint 

to fairly deep. Dorsal area of the valve steeply sloping, hut not protruding 
beyond the hinge-line ; peripheral area of the valve along the free margin gently 
sloping, without marginal depression, and in some species with only a faint, 
bend-like adventrat thickening of the shell. Mark of the adductor scar upon 
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A 

c 
Fig. 46. Reconstruction of some leperditellids . A, Parapyxion subovatum (THORSL. ) ;  B, Pyxion 

carinatum (HADDING); C, Craspedopyxion undulosum (ÖPIK) . x 3 5 ·  

the lateral surface well-defined, rounded, moderately large, situated in  the 
centre of a faint depression close to the dorsal bend of the valve and weil in 
front of the mid-length of the valve. Surface of the valve antero- and postero
dorsally of the scar faintly to moderately inflated. Outline rounded, distinctly 
postplete. Closure of the carapace unknown. 

SPECIES.-Primitia prunella BARRANDE, 1 872 
Primitia subovata THORSLUND, 1 948 
Primitia obesa THORSLUND, 1 948. 

GENERIC CHARACTERS.-Outline in all species distinctly postplete with a 
comparatively high (tr .) postadductorial area. The part of the surface of the 
valve which earresponds to the dorsum in e.g. Conchoprimitia, narrow, ortho
cline to slightly epicline, more or less plane merging in ventral direction smooth
ly into the surface of the dorsal area of the val ve. It is difficult to dra w a distinct 
boundary between the real dorsum and the adjacent part of the surface of the 
valve, and for this reason the term dorsum is extended in this case as weil as 
in related genera (Pyxion, Craspedopyxion) to comprise the whole steeply 
sloping dorsal area of the valve. With this delimination the dorsum of Para
pyxion is high, steeply sloping, almost orthocline to somewhat hypocline, hut 
never distinctly epicline. Its ventral boundary is formed by a broadly rounded 
b end. 

Mark of the adductor scar upon the lateral surface generally distinct, moder
ately large, circular, situated close to the dorsal bend of the valve and weil in 
front of the mid-length of the valve. It usually lies in the centre of a circular 
depression which is well-defined in P. subovatum, hut faint and poorly delimited 
in P. obesum and P. prunellum. In the type species this depression is dorsally 
continuous with a fairly deep, narrow sulcus which extends in dorsal direction 
up to the ventral part of the dorsum. In the two other species the sulcal structure 
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is missing or forms only a faint, scarcely distinguishable depression. In P. sub
ovala the surface of the valve is conspicuously swollen in front of as weil as 
behind the ventraJ part of the sulcus, in the other species these inflations are 
flattened and scarcely distinguishable. In the former species both inflations are 
connected by a low, rounded elevation which surrounds the depression with 
the scar. 

The peripheral area of the valve along the free margin is fairly uniformly 
convex, sloping more or less gently towards the free margin. In some speci
mens of P. subovala the adventrat area of the valve is slightly thickened, form
ing an indication of a carinal bend. 

DrscusSION.-The development of the sulcal and lobal structures varies 
rather considerably between the species included here in Parapyxion. The 
general features of the valve, as the high, ortho- to hypocline dorsum, the 
position of the always distinct, circular adductor scar, the general pattern of 
the sulcation and lobation, and the general shape and convexity of the valve, 
are common to all these species. Thus in this case as weil as in Conchoprimitia 
and several other leperditellid genera the distinctness and prominence of the 
sulcal and lobal structures alone do not seem to be of generic importance. 

The general appearance of P. subovalum recalls that of the type species of 
Pseudulrichia, P. bivertex ULRICH, 1 897. The latter species is still poorly known. 
The latest published figure of P. biverlex (BASSLER 1 9 1 9, Pl. s s ,  Fig. 32) shows 
a slightly preplete outline and two prominent, rounded nodes close to the 
dorsal margin of the valve. The reason of including this species in Dicranella 
(BASSLER & KELLETT 1 934, p. 286) is not clear. If the published figures of the 
type species of Pseudulrichia are correct, this genus differs distinctly from 
Parapyxion. Milleratia shows a depressed marginal area and a strongly epicline 
dorsum (SWARTZ 1 936 ,  Pl. 86, Fig. 7). Pyxion differs by a larger adductor scar, 
well-defined carinal ridge, longer and narrower valves, and other features, and 
Eridoconcha by the strongly epicline dorsum, absence of a distinct adductor 
scar upon the lateral surface, and by the conspicuous adventral thickening of 
the shell . 

OccURRENCE.-Middle and Upper Ordavieian of Sweden and Bohemia. 
The type species appears in the middle part of the Ludibundus beds and is the 
earliest known species of the genus. 

Parapyxion subovatum (THORSLUND, 1 948) 

PI. XV, Figs . r 6-r9 ;  Text-fig. 46 A. 

1 948 Primitia subovala n . sp .-THORSLUND, p .  365 ,  PI. XX, Fig. 5 ·  

HoLOTYPE.-Left valve, U M  no. Vg. 1 7 ,  figured on Pl. XV, Figs. 1 8-19 ,  
THORSLUND 1 948, Pl .  XX, Fig. S ·  

TYPE LocALITY.-Västergötland, Kinnekulle, Kullatorp boring. 
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TYPE STRATUM.-Ludibundus mudstone, at the level of 77.42 m of the core. 
DIAGNOSIS.-Sulcus fairly deep , extending up to the ventral part of the 

dorsum. Elevations in front of and behind the ventral part of the sulcus prom
inent, continuing ventrally in low, rounded elevations on either side of the 
adductorial depression. Ornamentation consisting of densely spaced, low, 
poorly defined granules. 

MATERIAL.-Numerous valves .  
DESCRIPTION.-Outline distinctly postplete, ovate. Dorsum high, dorsal 

part plane, more or less orthocline, ventral part convex, hypocline, higher than 
the dorsal part. Highest convexity slightly in front of the mid-length of the 
valve, close to the dorsal margin of the lateral surface of the domicilium. 
Adductor scar distinct, circular, · smooth, lying in the centre of a faint, circular 
depression which continues in dorsal direction into a comparatively narrow 
(tr. ) ,  short, and deep sulcus. Surface of the valve in front of and behind the 
ventral part of the sulcus inflated, forming two knob-like, low prominences 
which continue ventrally into a rounded, poorly defined elevation on either 
side of the adductorial depression. The specimens examined show a rather 
considerable variability in the shape and distinctness of the lobal structures. 
In large specimens the elevations are as a rule lower and less distinct than in 
small valves; the elevations in front of and behind the adductorial depression 
are usually united ventrally of the latter so that the adductorial depression 
and the ventral part of the sulcus are surrounded by a continuous horseshoe
shaped rounded ridge with expanded and protruding dorsal ends. In smaller 
specimens the elevations on either side of the adductorial depression are as 
a rule more prominent and not confluent ventrally. The top of the elevation 
behind the ventral part of the sulcus lies invariably higher than that in front 
of the sulcus, and forms the highest point of the valve . 

The surface of the valve slopes fairly gently towards the free margin except 
anterodorsally, where it slopes almost vertically. In some specimens a faint 
concentric furrow can be observed close to the free edge (impression of the 
free edge of the valve of the preceding instar?) .  In some moderately large 
specimens the elevation in front of the sulcus continues ventrally in a con
spicuous bend-like adventral thickening resembling the carinal ridge in Pyxion . 

Owing to the rather considerable variation of the lo bal and adventral features 
the material of P. subovala seemed at first sight to contain several closely 
related species. A doser study of the abundant material revealed, however, a 
complete transition from one extreme type to the others, and the differences 
seem, therefore, to be due to individual variation. 

The ornamentation consists of closely spaced, low and poorly defined 
granules which are scarcer or almost absent close to the free margin. The 
surface of the valve is, however, poorly preserved in all specimens examined, 
and the details of the ornamentation could not be clearly observed. 

DIMENSIONS.-See Table 38 .  



No. 
Mus. cat. L. 

no. val ve 

I UM Vg. I 7 1 . 3 3  

2 UM Vg. 7 1 3  I .  1 9  

3 SGU 1 . 27 

4 1 . 20 

s I .  1 9 

6 I .07 
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Table ]8. 

H. 
H-L Valve Locality 

val ve 

0.93 0 .83 Kullatorp 77-42 m 

0.83 0 .69 76 .84 m 

o . 86 o. n Norra Skagen 5 . 92 m 

o.n 0.72 3 .80 m 

o.82 0.70 5 - 23 m 

0.72 4.02 m 

Remarks 

Holotype.  PI. XV, Figs . 

1 8- 1 9 ;  THORSLUND 

1 948 , PI. XX, Fig. 5 · 

Figured on PI. XV, 

Figs . 1 6- 1 7 .  

DrscussiON.-Numerous well-preserved topotype specimens of P. prunella 

(BARR.) (RM) have been examined. The figures published by BARRANDE ( 1 872,  
PI .  26, Figs . s-6) hardly give a correct impression of the real characters of the 
species, and a future re-description is necessary. Parapyxion prunella resembles 
P. subovata, but differs by its attaining a much larger size , almost obsolete 
sulcal and lo bal structures, and by the ornamentation w hi ch consists of coarse, 
closely set pits. 

OccuRRENCE.-Middle and upper parts of the Ludibundus beds. Väster
götland: Norra Skagen and Kullatorp bores. 

Gen. Pyxion THORSLUND, 1 948 

TYPE SPECIES .-Primitia carinata HADDING, 1 9 1 3 .  
D1AGNOSis.-Nonsulcate to unisulcate, with o r  without a faint, broad sulcal 

depression dorsally and anteroventrally of the adductor scar. Mark of the 
adductor scar, if distinguishable on the lateral surface, fairly large, circular, 
situated close to the dorsal bend and well in front of the mid-length of the 
valve. In front of the adductor scar a rather large, oblong knob, and behind 
the scar occasionally a large, low inflation. Valves elongate, postplete , hinge
line fairly long, dorsum high, convex, ortho- to hypocline . Lateral surface of 
the valve along the free margin surrounded by a rounded carinal ridge which 
reaches the dorsal margin of the valve at the cardinal corners. Peripheral area 
of the valv e steeply sloping in all directions. N o marginal depression. Closure 
of the carapace unknown. 

SPECIES.-Primitia carinata HADDING, 1 9 1 3  

Pyxion kinnekullensis THORSLUND, 1 948. 
DrscuSSION.-Pyxion resembles Parenthatia and certain species of Eridoconcha 

as e .g.  E. elegantula KEENAN ( 1 95 1 ,  PI. 79, Figs. 1 7-1 8). Parenthatia has a 

mu ch higher carinal ridge, a depressed marginal area ( cf. KAY 1 940, PI. 32,  



VALDAR JAANUSSON 

Fig. 44) , and does not show the Pyxion-type of lobation. Eridoconcha differs 
by the strongly epicline dorsum, a deeper and better defined sulcus, and the 
presence of a node behind the sulcus. 

OccuRRENCE.-See the type species, p .  429 . Pyxion kinnekullensis has been 
f o und in the Kullatorp core in the same beds as P. carinatum ( cf. THORSLUND 
1 948, p. 348). 

Pyxion carinatum (HADDING, 1 9 1 3) 

PI. XV, Figs . 1 2- r s ;  Text-fig. 46 B.  

1 9 1 3  Primitia carinata n . sp .-HADDING, p .  68 ,  PI. V I ,  Fig. 1 2 .  
1 948 Pyxion carinatus (HADDING)-THORSLUND, p .  367, PI. XX, Figs . r -z .  

LECTOTYPE (designated by THORSLUND 1 948, p.  373) .-Right valve, LM 
no. 25 1 0  T, HAnDING 1 9 1 3 ,  PI. VI ,  Fig. 1 2 , THORSLUND 1 948, PI .  XX, Fig. 2 ,  
in the present paper PI .  XV, Figs. 1 2- 1 5  (see also Text-fig. 46 B) .  

TYPE LOCALITY.-Scania, Röstånga, locality No. III :  1 3 .  
TYPE STRATVM.-Nemagraptus gracilis shale . 
DIAGNOSIS.-No distinct sulcal depression dorsally of the adductor scar; 

carinal ridge low, rounded, bend-like. Lateral surface of the valve flattened, 
low, in ventral view hardly protruding beyond the carinal ridge. No apparent 
ornamentation. 

DESCRIPTION.-Outline slightly postplete . Dorsum, as defined above, p .  424, 
high, dorsal part narrow, plane, more or less orthocline, ventral part high, 
convex, hypocline, merging posteriorly smoothly into the posterior, gently 
sloping area of the val ve. Lateral surface of the valve flattened, slightly convex. 
Mark of the adductor scar circular, fairly large, distinct in the lectotype, poorly 
defined or not recognizable in the other specimens examined. It is situated 
close to the dorsal bend, and weil in front of the mid-length of the valve. 
Surface of the valve in front of the scar conspicuously inflated, forming an 
anterodorsally oblong knob, its top forming the highest point of the valve. 
Behind the scar a broad, low inflation extending posteriorly almost to the 
carinal ridge. Dorsally of the scar the surface is somewhat depressed, the 
depression being, however, too faint and too poorly defined to be called a 
sulcal structure. Lateral surface of the valve surrounded along the free margin 
by a low carinal ridge which is rounded ventrally. THORSLUND's figures of this 
species do not give a quite correct impression of the carinal structure, the ridge 
seeming to possess too sharp an edge. The summit of the ridge lies only slightly 
lower than the top of the posteradorsal inflation. In anterodorsal and postero
dorsal direction the carinal ridge curves towards the free margin reaching the 
dorsal margin of the val ve at the cardinal corners ( cf. PI. XV, Fig. 1 2  ). The 
proximal areas of the valve are high, and slope steeply in all directions. No 
ornamentation has been observed. 

DIMENSIONs.-See Table 39· 
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Table 39· 

No. 
Mus. cat. L. H. 

H-L Val ve Locality Remarks no. val ve val ve 

I LM 25 I o  T I . 3 2  0 .86 o .8s r Röstånga I I I :  I 3  Lectotype.  

2 UM Vg. I 4  I .42 o .87 Kullatorp 76.8o m THORSLUND 1 948, PI .  

XX, Fig. I .  

3 UM Vg. 7 I 4  I . 3 9  o .8 I r Kullatorp 78 . I 9 m 

D rscvssroN.-Pyxion kinnekullensis THORSL. differs from P. carinatum by a 
conspicuous sulcal depression dorsally of the adductor scar, a more prominent, 
rounded carinal ridge, and a more convex lateral surface of the valve which 
protrudes considerably beyond the carinal ridge in ventral view. 

OccuRRENCE.-Scania, Röstånga (Nemagraptus gracilis shale) (cf. HADDING 
I 9 I 3) ·  Västergötland, Kinnekulle, Kullatorp boring (middle part of the Ludi
bundus beds) (4 valves). 

Gen. Craspedopyxion n. gen. 

PI. XIV, Figs . 9-1 I; Text-fig. 46 C. 

TYPE SPECIES.-Primitia undulosa ÖPIK, I 937 ·  
DERIVATION OF THE NAME.-From Greek xp&cr-m:aov, border + Pyxion, 

referring to the distinct marginal border-like depression and the probable 
relationship to the genus Pyxion. 

DIAGNOSIS.-Unisulcate, no distinct mark of the adductor scar upon the 
lateral surface; sulcus short (tr. ) ,  deep, extending up to the ventral part of the 
dorsum, situated almost at the mid-length of the valve. Surface of the post
adductorial area inflated behind the sulcus, forming a prominent node; no 
other lobal structures . Outline postplete, roughly semicircular; valves small, 
strongly convex, with a distinct flattened marginal border which is broader 
anteriorly and posteriorly than ventrally. Dorsum comparatively high, hypo
cline. Closure of the carapace unknown. 

DISCUSSION.-Only the type species is known (cf. ÖPIK 1 937,  Pl. I, Fig. 
I a-b, PI. VI ,  Fig. r a-b ; in the present paper PI. XIV, Figs. 9-I I ,  Text-fig. 
46 C). Three topotype specimens (UM) were examin ed. Craspedopyxion undu
losum differs from the other leperditellacean genera by its strongly convex 
valves, nearly semicircular outline, the position of the sulcus, presence and 
shape of the flattened margin along the free edge, and by the strongly hypo
cline dorsum. Milleratia has, in some species at !east, a similar depressed 
margin, hut differs from Craspedopyxion by the prominent, epicline dorsum, 
the anterior position of the sulcus, and the outline of the valve. Parapyxion 
reserobles in the shape of the dorsum and of the sulcus, hut differs by the 

29 - 563272 Bull. of Geol. Vol. XXXVII 
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absence of a depressed margin, anterior position of the sulcus, the outline of 
the valve, and by the presence of a distinct mark of the adductor scar upon 
the lateral surface. 

OccURRENCE.-Estonia: Kohtla zone of the Kukruse Stage (CuiX; cf. SARV 
1 95 6 a, p. 5 1 ) .  

Stratigraphical Distribution o f  the Ostracode Species 

STRATIGRAPHICAL REMARKS.-The sequence of the Ludibundus limestone 
treated below extends up to the bentonite beds. The latter beds and the beds 
between them and the Macrourus limestone (or the Dicranograptus clingani 

shale) are not included. Within the Ludibundus limestone a lower part, com
prising the lowermost 2-3 m in Västergötland and 5-6 m in the other districts, 
is provisionall y distinguished (L in the Table 40 ) .  The beds between the lower 
part and the bentonite beds are referred to as the middle part of the Ludibundus 
limestone (M in the Table) .  Erratic boulders of the Tvären area are considered 
as belonging exclusively to the lower part of the Ludibundus beds. 

The South Bothnian erratic boulder Bergsbrunna No. 1 which was previ
ously (JAANUSSON 1953 ,  pp. 4 1 6-417) regarded as contemporaneous with CuiX 
in Estonia is here provisionally considered as representing the topmost Crassi
cauda limestone. The recent information about the vertical distribution of the 
species in the boundary region between C1 c and C u seems to indicate a late 
Uhakuan (C1 c) age for this boulder. 

DISCUSSION.-The vertical distribution of the described species will be 
treated in a future series of papers on the Platyurus Stage and the Middle 
Ordavieian of southern and central Sweden (excl . Scania) . Here only some 
general trends of the distribution are exposed. 

The boundary between the Gigas and Platyurus Iimestones is weil expressed 
by the astracode fauna. The former division is characterized by the common 
occurrence of Conchoprimitia cf. circumstriata (HESSLAND) and by the presence 
of the genera Aulacopsis, Glossomorphites, and Pinnatulites. The last three 
genera are unknown in strata younger than the Gigas limestone. 

The commonest species in the Platyurus limestone are Euprimites effusus and 
Laccochilina (Laccochilina) bulbata. In this division the genera Chilobolbina, 
Piretia, and Piretella make their appearance. Also Sigmobolbina- and Levisul
culus-like forms have been encountered, hut the available material is too poorly 
preserved for description or a safe generic reference. Piretia geniculata is a 
wide-spread species and characteristic for this division. 

Euprimites effusus is the commonest species also in the Schroeteri limestone 
of all districts except Västergötland, where this species has not been found. 
In the latter district Actinochilina sp. A is of common occurrence. Steusloffia 
linnarssoni and several species of Tallinnella make their appearance. 
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Common species in the Crassicauda limestone are : Laccochilina (Laccochilina) 
paucigranosa, Euprimites bursellus, Tallinnella dimorpha, Steusloffia linnarssoni, 

and Sigmobolbina sigmoidea. Sigmoopsis and Platybolbina are hitherto unknown 
. from beds older than the Crassicauda limestone. 

The lower part of the Ludibundus limestone has yielded a particularly great 
number of described species of Palaeocopa. This is due mainly to the abund
ance and good state of preservation of the ostracodes in the boulders of the 
Tvären area. Of the 34 species hitherto recognized from these beds in central 
and southern Sweden 1 9  have been found exclusively in the boulders of the 
Tvären area, and 5 additional species (Platybolbina kapteyni, Tvaerenella 
carinata, Euprimites suecicus, Hesperidella esthonica, and Balticella oblonga) 
only in these boulders and in the Lockne area of Jämtland, northern Sweden. 
In the latter area certain beds of the lower Ludibundus limestone abaund with 
weil-preserved ostracodes though the state of preservation is not quite equal to 
that of the Tvären area. In the Lockne area two further species have been 
described (THORSLUND 1 940) which have not been found outside this area 
(Lomatobolbina mammillata and Carinobolbina? jemtlandica) , and the collections 
include several other, undescribed species not known from other districts. 

The commonest species in the Ludibundus limestone are Euprimites locknensis 
and Steusloffia costata. These two species range through the whole extension 
of this division, and occur abundantly also in the mudstones of Västergötland. 
Curiously enough, non e of these species has been found in the boulders of the 
Tvären area. 

The lower part of the Ludibundus beds is characterized by the occasionally 
common occurrence of Steusloffia multimarginata, Conchoprimitia leperditioidea, 
Tallinnella dimorpha, and Uhakiella cf. coelodesma. The two last species occur 
abundantly in the Uhaku (Crassicauda) beds, and their presence in the lower 
Ludibundus limestone gives the fauna of these beds an appearance of a mixed 
fauna consisting of species which have survived from the Crassicauda limestone 
as well as of new immigrants . 

The astracode fauna of the Ludibundus mudstone of Västergötland as well 
as of the corresponding beds of Scania differs considerably from that of the 
other districts . This fauna is characterized by Conchoprimitia? conchoidea, 

Actinochilina suecica, Parapyxion subovatum, Pyxion, and Primitiella? spiniger, 
all of them hitherto unknown outside Västergötland and Scania . The above 
difference in the astracode fauna is apparently of ecological nature . A com
parable difference exists also between the Schroeteri mudstone of Västergötland 
and the contemporaneous limestone of the other districts. 

The above Table does not give a perfectly correct idea of the real distribution 
of the palaeocope genera. In order to safely determine small species of palaeo
copes weil-preserved material is needed, and for description of a new species 
as well as for safe generic reference both dimorphs ought to be known in the 
case of dimorphic genera. If certain parts of the sequence studied had con-



432 VALDAR JAANUSSON 

Table 40. Vertical distribution of the astracode species tn central and southern 
Sweden. 

ABBREVIA TIONS : 

B, found exclusively in the South Bothnian erratic boulder Bergsbrunna No. I .  

L ,  lower part of the Ludibundus beds . 
M, middle part of the Ludibundus beds. 
T,  found exclusively in the erratic boulders of the Tvären area, Södermanland. 
V, found only in Västergötland and/or Scania. 
l ,  found in the lower part of the stage. 
u, found in the upper part of the stage. 

Platy- Schroe- Crassi-
u rus teri cauda 

Chilobo/bina aff. dentifera (BoNNEMA) . + 
sudermannica n. sp. 

lativelata n.  s p.  + + 
Laccochilina (Laccochilina) paucigranosa n. sp.  + 

sp. A + 
sp.  B B 
sp. C 

bulbata n. s p .  + 
Laccochilina (Prochilina) decumana (BoNNEMA) . 

ostrogothica n. sp. u + 
Actinochilina suecica (THORSLUND) 

sp. A v 
Platybolbina kapteyni (BoNNEMA) 

ampla n. sp . .  

infiata n. s p .  

Oepikella tvaerensis THORSLUND 

bonnemai (ÖPIK) . 

Firetell a fridactyla n. sp. + 
Firetia geniculata n. sp . .  + 

clypeolaria n. sp . .  + 
Uhakiella cf. coelodesma ÖPIK 

aequigranosa n.  sp . .  + 
periacantha n .  sp. B 

Tvaerenella carinata (THORSLUND) 

Euprimites effusus n. s p . .  + + 
anisus n. s p . .  + 
[ocknensis (THORSLUND) . 

bursellus n. sp . .  + + 
cf. eutropis (ÖPIK) . + 
minor (THORSLUND) 

suecicus (THORSLUND) 

Levisulculus lineatus n. sp . .  

troedssoni (THORSLUND) . 

granulasus (THORSLUND) 

? reticulatus (THORSLUND) 

Hesperidella esthonica (BoNNEMA) 

Bolbina sp. A . 

Ludibundus 

L M 

T 

T 

+ 

v 

+ 
T 

T 

T 

T 

+ 

+ 

+ + 

T 
+ 
T 

T 

T 

T 
+ 
T 
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Table 40 (continued) 

Bolbina? sp. B . . . . . 
Lennukella europaea (ÖPIK) 

Tallinnella dimorpha ÖPIK 

cf. angustata (KRAUsE) 

pachydactyla n. sp . .  

sebyensis n. s p . . . . . 

cf. lata (KRAUSE) . . 

Steusloffia linnarssoni (KRAUSE) 

multimarginata ÖPIK . . 
eostala (LINNARSSON) 

Sigmoopsis platyceras (ÖPIK) 

bergsbrunnae n.  s p . .  

sp. A . . . . . . .  . 

sp. B . . . . . . .  . 

Polyceratella kuckersiana (BoNNEMA) 

bonnemai THORSLUND 

Sigmobolbina sigmoidea n. s p .  

pentagona n. sp .  . . . . 
variolaris (BoNNEMA) . . 

Lomatobolbina eraspedata n. s p .  

Oecematobolbina nitens n. s p . .  

sp.  A . . . . . . . .  . 

Oepikium sp.  A . . . . . . . 
Conchoprimitia leperditioidea THORSLUND 

? conchoidea (HADDING) . . . . 

Parapyxion subovatum (THORSLUND) 

Pyxion carinatum (HADDING) . 

kinnekullensis THORSLUND . . • 

Balticel/a oblonga THORSLUND . . • 

"Macronotella" kuckersiana (BoNNEMA) . 

Primitiella? spiniger M. LINDSTRÖM . 

" Ulrichia" reticulata THORSLUND 

Platy- Schroe-
u rus teri 

u 

+ 
u 
+ 

Crassi-
eau da 

+ 
B 

+ 

+ 

+ 

v 

+ 

+ 
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Ludibundus 

L M 

+ 

+ 
+ 

T 

+ 
T 

T 

T 

T 

T 

T 

+ 
v 

+ 
+ 

+ 
+ 

v 
v 
v 
v 

v 
v 

tained ostracodes in a state of preservation similar to that of the boulders of 
the Tvären area the number of described species and genera would have been 
considerably larger in these divisions. This applies particularly to finely nodular 
Iimestones and rnaris of the Platyurus and Schroeteri beds of Östergötland 
which abaund with poorly preserved and in part undeterminable ostracodes. 
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Postscript 

When this paper had gone to press two important papers on palaeocope 
ostracodes printed in Jour. Paleont . ,  vol. 30, no .  5, reached Uppsala . In 
this publication SwARTZ & WHITMORE ( 1 956)1 described dimorphism in the 
new primitiopsid genus Limbinaria. Of special interrest is their statement 
of SwARTZ having discovered the frill in the beyrichiid genera Velibeyrichia, 
Dibolbina, and Apatobolbina and in the eurychilinid genus Eurychilina "to 
be a double walled structure, having intemal partitians at the locations of 
the radial striae of the externa! surface" .  In SWARTZ' opinion, "the nature 
of this frill provides an important link between Eurychilina and Velibey
richia that tends to support the arrangement of the eurychilinids and veli
beyrichids in a single family, in the fashion that was proposed by SWARTZ 
in 1936" .  However, as pointed out above (p. 223) ,  the development of the 
beyrichiids from eurychilinids invalved the loss of the externa!, velar di
morphism and the formation of an interna!, cruminal dimorphism, and until 
the course of these important changes is properly understood the degree 

1 SwARTZ, F. M. & WHITMORE, F .  C . ,  ]R. , 1 9 5 6 :  Ostracoda of the Silurian Decker and 

Manlius Iimestones in New Yersey and Eastern New York. Jour. Paleont. ,  vol .  30, no. 5 ,  

pp. I 029-I09 I .  
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of relationship of Beyrichiidae and Eurychilinidae must be considered as un
known. An identical construction of the frill occurs also in the hollinacean 
genus Oepikium, and the possibility of the internally partitioned type of the 
frill having developed indepentently in eurychilinids and beyrichiids cannot 
be excluded. 

In another paper in the above publication STovER ( 1 956)1 described di
morphism in the hollinine genus Hanaites PoKORNY , 1 950, and established 
a new genus Adelphobolbina for the Devonian species referred by KESLING & 
TABOR ( 1 952,  1953 )  to Ctenobolbina. The prohability of these species be
longing to a new genus was pointed out above ( cf. pp. 409-410  ) .  

1 STOVER, L.  E . ,  1 956 :  Ostracoda from the Windom shale (Hamilton) of  western New 

York. Jour. Paleont . ,  vol. 30, no. 5, pp.  I 09Z-I I42.  Menasha, Wis. 



P lates 

Unless otherwise stated, the specimens were whitened with ammonium 
chloride . Photographs by Mr. N. HJORTH, some of the figures slightly 
retouched by Mr. E. STÅHL.  

Printed with contribution from 
"Längmanska Kulturfonden " .  



P late I 

All figures magnified x 2 5 .  

Chilobo/bina sudermannica n .  s p .  

A l l  specimens figured have been found i n  erratic boulders o f  the Tvären area, Södermanland. 
Lowermost Ludibundus limestone. 

I-2 .  Right tecnomorphic valve in lateral and dorsal view. UM no. T I 6 5 .  
3 ·  Holotype.  Left heteromorphic valve i n  lateral view. UM no. T I 4 I .  Coli . P .  THORs

LUND I 928.  
4 ·  Right tecnomorphic valve in ventraJ view. The frill is broken off. Observe the striation 

of the contact area between the frill and the domicilium. UM no. T 1 42 .  
5 ·  Right heteromorphic valve in ventraJ view. The frill and the dolon are  broken off. 

Observe the pronounced curve of the contact area between the dolon and the domi
cilium. UM no. T I 7 I .  

Chilobolbina dent�fera (BONNEMA, 1 909) 

Kukruse, Estonia. Kukruse Stage (probably Cncx) . 

6 .  Right heteromorphic valve in lateral view. The frill is broken off. UM no. E I 1 .  

7 .  Right tecnomorphic valve in lateral view. The frill is broken off. UM no. E I 2 .  

Chilobolbina lativelata n .  sp. 

8 .  Right tecnomorphic valve showing the outline of the fri!! .  Motala boring, at the leve! 
of I I 6 .2o m.  Platyurus limestone. SGU. 

9 ·  Right heteromorphic valve in lateral view. The frill is broken off. Öland, exposure 
between the village Lerkaka and the beach . Gray Schroeteri limestone. RM no. Ar. 
I 9683 .  Coli . ]. G.  ANDERssoN I 892.  

I D-I  1 .  Holotype.  Right heteromorphic valve in ventraJ and lateral view. The anterior part 
of the frill is broken off. Motala boring, I I  1 . 63 m.  Lowermost Schroeteri limestone. 
SGU. 

Laccochilina ( Laccochilina) paucigranosa n .  sp. 

All specimens figured have been found in the Crassicauda limestone. 

I 2 . Left heteromorphic valve in lateral view. South Bothnian erratic boulder Erken No. I O .  
UM n o .  B 286.  

I 3-I4 .  Left heteromorphic valve in lateral and ventraJ view. Biljan district, Furudal, quarry 
at the rivulet Kalkbergsbäcken. UM no. D 540. 

I 5 .  Right heteromorphic valve in lateral view. Smedsby Gård boring, I I 7 - 3 3  m.  SGU. 
I 6- I 7 .  Holotype.  Right heteromorphic valve in lateral and ventraJ view. South Bothnian 

erratic boulder Erken No. I O. UM no. B 287. 
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P late II 

Magnification of Figs . I - I 4 ,  x 2 5 ,  that of Figs . I 5- I 6, x 20. 

Laccochilina ( LaccochilinaJ s p. A 
1 .  Left heteromorphic valve in lateral view. Stora Åsbotorp boring, at the leve! of 5 0 . 0 I  m. 

Crassicauda limestone. SGU. 

Laccochilina (LaccochilinaJ sp.  B 

2-3 . Right heteromorphic valve in lateral and ventraJ view. South Bothnian erratic boulder 
Bergsbrunna No. 1 .  Uppermost Crassicauda limestone. UM no. B 300. 

4·  Left tecnomorphic valve in lateral view. Locality and horizon as in Figs . 2-3 . UM 
no. B 3 0 1 .  

Laccochilina ( Laccochilina J s p .  C 
Erratic boulders of the Tvären area, Södermanland. Lowermost Ludibundus limestone. 

5· Right tecnomorphic valve in lateral view. The frill is partly broken off. UM no. T 26 1 .  
6 . Right heteromorphic val ve in lateral view. Figured by THORSLUND I 940, PI. 3 ,  Fig. I I .  

U M  no. T 29.  Coli. P .  THORSLUND I 93 I .  

7-8 . Left heteromorphic valve in ventraJ and lateral view. UM no. T 260 .  

Laccochilina ( Laccochilina J bulbata n .  s p .  
9 ·  A small right tecnomorphic valve with ornamentation differing from other specimens. 

Motala boring, at the leve! of I I 9 . I 7  m. Lowermost Platyurus limestone. SGU. 
I O .  Left heteromorphic valve in ventraJ view. The top of the postadductorial area is broken 

off. Gammalsby boring, I 1 . 20 m. Platyurus limestone. SGU. 
I 1 .  Right heteromorphic val ve in lateral view. The dorsal plica and the top of the pre

adductorial area are broken off. Motala boring, I I 2 .o6 m. Lowermost Schroeteri lime
stone. SGU. 

I 2. Left tecnomorphic val ve in lateral view. Motala boring, I I 6 . 24 m. Platyurus limestone. 
SGU. 

I J .  Right tecnomorphic valve in lateral view. The frill is partly broken off. Motala boring, 
I I 2 .05 m. Lowermost Schroeteri limestone. SGU. . 

J 4 .  Holotype. Left heteromorphic valve in lateral view . The dorsal plica is partly broken 
off. Motala boring, J J 4 .  JO m. Platyurus limestone. SGU. 

Laccochilina ( Prochilina J de cumana (BONNEMA, r 909) 

J 5- J 6 . Left heteromorphic valve in lateral and ventraJ view, the posterior spines partly broken 
off. Erratic boulder of the Tvären area. Lowermost Ludibundus limestone. UM no. 
T 250.  
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Laccochilina (Prochilina) decumana (BONNEMA, 1 909) 

Erratic boulders of the Tvären area, Södermanland. Lowermost Ludibundus limestone. Magni
fication x 20. 

1 .  Right tecnomorphic valve in lateral view. Posterior spines broken off. UM no. T 238 .  
Coli. P.  THORSLUND r 928 .  

2 .  Left tecnomorphic valve in lateral view. UM no.  T 24 1 .  
3 ·  Right tecnomorphic valve in lateral view. Posterior spines partly broken off. UM no. 

T 243 · 
4· Left tecnomorphic valve in ventraJ view. The frill is removed in order to expose the 

subvelar field. UM no. T 273 . 

Laccochilina ( Prochilina J ostrogothica n. s p . 

All figures magnified x 2 S .  

s . Left tecnomorphic valve in lateral view. Posterior spines broken off. Motala boring, 
at the leve! of r o 1 .76 m. Crassicauda limestone. SGU. 

6 .  Right heteromorphic valve in lateral view. Posterior spines partly broken off. South 
Bothnian erratic boulder Erken No. r o. Crassicauda limestone. UM no. B 299. 

7-8 . Holotype. Right heteromorphic valve in ventraJ and lateral view. Posterior spines 
broken off. Motala boring, r os . s 7 m. Crassicauda limestone. SGU. 

Actinochilina suecica (THORSLUND, 1 948) 

9 ·  Holotype .  Right tecnomorphic valve in lateral view. Figured by THORSLUND 1 948,  
PI. XX, Fig. 8 .  Kinnekulle, Kullatorp boring, 7LSO m. Ludibundus beds.  UM no. 
V g 20. x 2s . 

Actinochilina cf. sueaca (THORSLUND, 1 948) 

r o. Left tecnomorphic valve, partly preserved as interna! mould, showing the posterior 
outline of the frill .  Anteriorly the frill is broken off. Photographed without ammonium 
sulfide coating. Scania, Fågelsång district, boulders NNE of the Sularps Gård, on 
the south side of the new highway (loc. No. E s 6) .  Coli. M. LINDSTRÖM and C. F. 
GLIMBERG. LM. x 2s . See also PI. XIV, Fig. 8 .  

Actinochilina sp . A 
r 1 .  Interna! mould of a right tecnomorphic valve. Norra Skagen boring, 27-9S m.  

Schroeteri mudstone. SGU. x 2S . 
r 2 .  Right tecnomorphic valve. Norra Skagen boring, 28. s s  m. Schroeteri mudstone. SGU. 

x 2 S .  

Platybolbina ampla n .  sp . 

Erratic boulders of the Tvären area, Södermanland. Lowermost Ludibundus limestone. 

1 3-14 - Holotype. Right heteromorphic valve in lateral and ventraJ view. UM no. T 227. x 2S .  
r s . Small left tecnomorphic valve in lateral view. UM no .  T 229 .  Coli. P.  THORSLUND 

r 928 .  x s o.  
r6 .  Right heteromorphic valve in lateral view. UM no. T 228. x 2 S .  
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Plate IV 

Platybolbina kapteyni (BoNNEMA, 1 909) 

Erratic boulders of the Tvären area, Södermanland. Lowermost Ludibundus limestone. Magni
fication x 37· 5 ·  

I .  Right heteromorphic valve i n  lateral view. U M  no. T I 76 .  
2 .  Left heteromorphic valve in lateral view. UM no .  T I 77 ·  
3 ·  Right tecnomorphic valve in lateral view. UM no .  T I 89 .  

Platybolbina injlata n .  sp . 

Erratic boulders of the Tvären area, Södermanland. Lowermost Ludibundus limestone. 

4-5 . Holotype .  Right heteromorphic valve in ventraJ and lateral view. UM no. T 22 1 .  x 25 .  
6 .  Right tecnomorphic valve in lateral view. UM no .  T 223 .  x 37 · 5 ·  

Oepikella bonnemai (ÖPIK, 1 937) 

7-8 . Left tecnomorphic valve in lateral and ventraJ view. Estonia, Kukruse. Cnot· UM no. 
E 1 3 .  x I 5 .  

Oepikella tvaerensis (THORSLUND, 1 940) 

Erratic boulders of the Tvären area, Södermanland. Lowermost Ludibundus limestone. Magni
fication x I 5 .  

9-I 2 . A small heteromorphic valve i n  lateral , posterior, dorsal, and ventraJ view. U M  no. 
T I 9 3 ·  Coli. P. THORSLUND I 928.  

1 3 .  A small heteromorphic valve in posterior view. Figured by THORSLUND 1 940, PI. I ,  
Fig. 4 ·  U M  no. T 3 ·  Coli. P .  THORSLUND 1 93 1 .  

I 4- 1 5 .  A small left tecnomorphic valve in ventraJ and lateral view. UM no. T 206. 
I 6 .  Tecnomorphic carapace in ventraJ view showing the closure of the carapace. The speci

men is illuminated from behind in order to give a distinct picture of the marginal 
structures. UM no. T 2 I O . 

I 7 .  Right tecnomorphic valve in ventraJ view. UM no. T 20 1 .  
1 8-19 .  Right tecnomorphic valve in ventraJ and lateral view. UM no. T 220. 

Piretia clypeolaria n .  sp. 

20. Holotype.  Right heteromorphic valve in lateral view. Öland, Skärlöv boring, at the 
leve! of 5 · 3 5  m. Platyurus limestone. SGU. x 25 . 

Piretia geniculata n. sp . 

2 1 .  Right tecnomorphic valve in lateral view. Öland, Böda Hamn boring, 20.73 m. 
Platyurus limestone. UM no. Öl .  1 27 .  x 37 · 5 · 

22.  Holotype .  Left heteromorphic valve in lateral view. Östergötland, Motala boring, 
I 1 3 .96 m. Platyurus limestone. SGU. x 37 · 5 ·  

Bromidella reticulata HARRIS, 1 93 1 

23 .  Left heteromorphic valve in lateral view. Fitz oil pool, Oklahoma. Bromide formation. 
UM. x 25 . 



Plate V 

Piretella tridactyla n. sp. 
The specimens figured have been found in the Platyurus limestone. Magnification x 25.  

r .  Left tecnomorphic valve in lateral view. Östergötland, Motala boring, at the level of 
r r 6.o4 m. SGU. 

2-4. Holotype. Left tecnomorphic valve in lateral, dorsal, and ventraJ view. Östergötland, 
Motala boring, r r 6 .28  m. SGU. 

5.  Intemal mould of a left heteromorphic val ve showing the extension of the dolon. 
Östergötland, Motala boring, I I 6 . 3 5  m.  SGU. 

Uhakiella cf. coelodesma ÖPIK, 1 937 

All figures magnified x 25 . 

6. Left heteromorphic valve. Västergötland, Kinnekulle, Kullatorp boring, 86.47 m. 
Lowermost Ludibundus beds. UM no. Vg. 87.  Coli. P.  THORSLUND. 

7-8 . Right valve of a tecnomorphic carapace in lateral view and the whole carapace in 
ventraJ view. Tvären area, Ringsö, erratic boulder. Lowermost Ludibundus beds. UM 
no. T 9 5 ·  

9 ·  Right tecnomorphic valve in lateral view. Östergötland, Smedsby Gård boring, 96 . 3 7 m. 
Ludibundus limestone. SGU. 

Uhakiella aequigranosa n .  sp. 
r o. Holotype.  Left heteromorphic valve. Siljan district, Fjäcka, locality No. 4·  Uppermost 

Crassicauda limestone. UM no . D 427. x 25 .  
I I .  Right tecnomorphic valve. Öland, Gammalsby boring, 5 . 60 m. Crassicauda limestone. 

SGU. x 2 5 .  

Uhakiella periacantha n .  sp. 
South Bothnian erratic boulder Bergsbrunna No. r .  Uppermost Crassicauda limestone. Magni
fication x 25 . 

1 2 .  Left tecnomorphic valve in lateral view. Part of the marginal spines broken off. UM 
no. B 226. 

1 3-14 - Holotype. Left heteromorphic valve in lateral and ventraJ view. Marginal spines broken 
off. UM no . B 2 1  r .  

1 5 .  Left heteromorphic valve in lateral view. Marginal spines broken off. U M  no. B 2 1 2 .  
r 6- r 7 .  Right heteromorphic valve i n  ventraJ and lateral view. Marginal spines broken off. 

UM no. B 2 1 3 .  

Bolbina sp. A 
r 8-r9 .  Left heteromorphic valve in lateral and ventraJ view. Tvären area, Ringsö, erratic 

boulder. Lowermost Ludibundus limestone. UM no. T 1 09 .  x 25 . 

Bolbina ? s p. B 

20. Left valve of a probably heteromorphic carapace in lateral view. South Bothnian erratic 
boulder Erken No. r o . Crassicauda limestone. UM no. B 235 ·  x 3 7 · 5 ·  
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Plate VI 

Hesperidella esthonica (BONNEMA, 1 909) 

Erratic boulders of the Tvären area, Södermanland. Lowermost Ludibundus limestone. Magni
fication x 37· 5 ·  

1 .  Right heteromorphic valve i n  lateral view. U M  no. T 1 34.  
2-3 . Right tecnomorphic valve in lateral and dorsal view. UM no. T 1 3 6 .  

Tvaerenella earinat a (THORSLUND, I 940) 

Erratic boulders of the Tvären area, Södermanland. Lowermost Ludibundus limestone. 

4·  Tecnomorphic carapace in ventraJ view. Velar structure poorly developed. UM no. 
T 8 1 .  x 3 7 · 5 ·  

5 ·  Right tecnomorphic valve i n  lateral view. UM no. T 79 · Coli. P.  THORSLUND I 928.  
x 25 . 

6 .  Right valve of a heteromorphic carapace in lateral view. UM no. T 87.  x 2 5 .  
7-8 . Right tecnomorphic valve i n  lateral and ventraJ view. Velar structure developed a s  a 

conspicuous ridge. UM no. T 88 .  x 25 . 
9· Left tecnomorphic valve in lateral view. UM no. T 8o. x 25 .  

Euprimites effusus n .  sp .  

All figures magnified x 25 . 

1 0. Right heteromorphic valve with a comparatively short dolon in lateral vrew. Öland, 
Seby. Gray Schroeteri limestone. UM no. Öl .  1 20. 

1 I .  Holotype.  Left heteromorphic val ve in lateral view. Östergötland, Motala boring, at 
the leve! of 1 08 .20 m. Schroeteri limestone. SGU. 

I z-I  J.  Tecnomorphic ca ra pace in dorsal view and its left val ve in lateral view. Öland, Gam
malsby bore, 9 .92 m. Schroeteri limestone. SGU. 

I 4- I 5 .  Left tecnomorphic valve in lateral and ventraJ view. Silj an district, Vikarbyn. Schroeteri 
limestone, div. a. UM no. D 425 . m = marginal ridge. 

I 6 . Right tecnomorphic valve in ventraJ view showing the distinct admarginal ridge (a) . 
Öland, Seby. Gray Schroeteri limestone. UM no. Öl .  I 2 J .  

Euprimites anisus n .  sp.  

The specimens figured have been found in the Platyurus limestone. Magnification x 25 .  

I7 .  Holotype.  Right heteromorphic valve in lateral view. Posterior cardinal corner broken 
off. Öland, Böda Hamn boring, 22.40 m. UM no. Öl .  I I 8 .  

18 .  Right heteromorphic valve in lateral view. Reticulation on the lateral surface of  the 
domicilium poorly visible. Öland, Böda Hamn boring, 22.65 m. UM no. Öl .  I I 9 .  

1 9 . A fragmentary tecnomorphic carapace i n  ventraJ view showing the marginal structures. 
Left valve with a marginal ridge (m) , right valve with an admarginal ridge (a) . The 
posterior part of the left valve is broken off, and the slightly protruding free edge 
of the right val ve (f) exposed. Öland, Gammals by boring, I 1 .  I9 m. SGU. 



Plate VII 

Euprimites locknensis (THORSLUND, 1 940) 

The specimens figured have been found in the Ludibundus limestone. Magnification x 2_5-. 

r .  Right heteromorphic valve in lateral view. Jämtland, exposure 1 . 2 km W of Tandsbyn 
railway station. SGU. Coli. P.  THORSLUND 1 93 5 .  

2 .  Right heteromorphic val v e  i n  lateral view, Öland, exposure at the beach o f  Böda Hamn. 
RM no. Ar. 20 1 2 5 .  Coli. J. G. ANDERSSON r 893 .  

J .  Right heteromorphic valve in  lateral view. The dolon is broken off. Öland, Böda Hamn 
boring, at the leve! of r .70 m. UM no. Öl .  r r 6 .  

+-s . Right tecnomorphic valve i n  lateral and ventrat view. The admarginal ridge i s  distinct, 
the area between the latter and the free edge not quite clearly visible. 
Locality as in Fig. r .  SGU. Coli. P.  THORSLUND I 93 5 ·  

6-7 . Left tecnomorphic valve i n  lateral and ventrat view. Note the distinct marginal ridge . 
Locality as in Fig. 2. RM no. Ar .  20 1 29 .  Coli. J .  G. ANDERsSON 1 893 .  

Euprimites cf. eutropis (ÖPIK, 1937) 
Magnification x 25 .  

8 .  Right heteromorphic val ve in lateral view. Östergötland , Smeds by Gård boring, r 1 9 .40 
m. Uppermost Crassicauda limestone. SGU. 

9 ·  Right heteromorphic valve. South Bothnian erratic boulder Erken No. ro .  Crassicauda 
l imestone. UM no. B 234·  

r o . Right valve of a heteromorphic carapace. South Bothnian erratic boulder Bergsbrunna 
No. r .  Uppermost Crassicauda limestone .  UM no. B 23 1 .  

I I .  Right tecnomorphic valve. Locality and horizon as in Fig. r o . UM no. B 2 3 3 ·  

Euprimites minor (THORSLUND, 1940) 

Erratic boulders of the Tvären area, Södermanland. Lowermost Ludibundus limestone. Magni
fication x 37 · 5 ·  

1 2- r  J .  Left tecnomorphic val v e  i n  lateral and ventraJ view. U M  no . T 98.  Coli. P .  THoRs
LUND 1 928 .  

14 ·  Left heteromorphic valve in lateral view. The peripheral part of the dolon is broken 
off. UM no. T 97· Coli . P. THORSLUND 1 93 1 .  

r s . Left heteromorphic valve in lateral view. The reticulation is very faint. U M  no. T 96.  

I 6 .  

I 7 .  

1 8 . 

Euprimites bursellus n. sp. 

Holotype .  Left heteromorphic valve in lateral view. Öland, Böda Hamn boring, I 2 .02 
m .  Lowermost Crassicauda limestone. UM no. Öl .  r I J .  x 2 5 .  
Right heteromorphic valve . Västergötland, Stora Asbotorp boring, 74 · 37  m.  Schroeteri 
beds. SGU. x 2 5 .  
Left heteromorphic valve i n  lateral view. The ornamentation i s  poorly preserved. 
Östergötland , Motala boring, r oo.os m.  Crassicauda limestone. SGU. x 2 5 .  
Left tecnomorphic valve i n  lateral and ventrat view. Öland, Böda Hamn boring, 
I J .05 m. Lowermost Crassicauda limestone. UM no. Öl .  1 1 4. x 2 5 .  

Euprimites suecicus (THORSLUND, 1 940) 

2 1 .  Holotype .  Left heteromorphic valve in lateral view. Jämtland, exposure 1 . 2 km W of 
Tandsbyn railway station. Ludibundus limestone. SGU. Coli. P.  THORSLUND 1 934. 
Figured by THORSLUND 1 940, PI.  2,  Fig.  14 .  x 2 5 .  
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Plate VIII 

All specimens figured have been found in erratic boulders of the Tvären area, Södermanland. 
Lowermost Ludibundus limestone. 

Euprimites suecicus (THORSLUND, 1940) 

All figures magnified x z s .  

I-Z. Right tecnomorphic valve i n  lateral and ventraJ v1ew. Note the distinct velar ridge. 
UM no. T I I 8 .  Coli. P. THORSLUND I 9Z8.  

3-4.  A !arge tecnomorphic carapace in dorsal and ventraJ view. UM no.  T I I 6 .  
S ·  Right tecnomorphic valve with a Iong dolon i n  lateral view. U M  no. T u o a .  
6 .  Left heteromorphic valve with a Iong dolon i n  lateral view. UM no. T I o8 .  Coli. P .  

THORSLUND I 9Z8.  
7-8 . Left heteromorphic valve with a dolon of intermediate length in lateral and ventraJ 

view. The dolonal flange has been removed in order to expose the subdolonal field. 
Note the pronounced upward curve of the contact area between the dolon and the 
domicilium. UM no. T I 07 .  

9 ·  Left heteromorphic val ve  with a short dolon in lateral view. UM no .  T I I r .  Coli. P .  
THORSLUND I 9Z8.  

I O- I I .  A small left tecnomorphic val  ve in lateral and ventraJ view. No velar structure is  
developed. UM no.  T I Z6 .  

Levisulculus lineatus n .  sp. 

IZ .  Holotype .  Left heteromorphic valve in lateral view. UM no. T 89.  x 37 · 5 ·  
I 3-I4 .  Left heteromorphic valve i n  lateral and ventraJ view. U M  no. T 90. x 3 7 · 5 ·  

I S .  Right heteromorphic valve in lateral view. UM n o .  T 9 1 .  x 3 7 · 5 ·  

Levisulculus troedssoni (THORSLUND, 1 940) 

I 6 .  Lateral view of a rather !arge left tecnomorphic valve with well-developed tubercles. 
UM no. T Z74· x so. 

I 7- I 8 .  Left tecnomorphic valve in lateral view. Fig. I7 shows the outline, and Fig. I 8  
(illuminated from behind) the reticulate ornamentation. U M  no. T 92.  x 40. 

Levisulculus granulasus (THORSLUND, 1 940) 

I 9 . Holotype. Right tecnomorphic val ve in lateral view. UM no. T I r.  x 40. Coli. P .  
THORSLUND I 93 I .  Figured by THORSLUND I 940, Pi .  I ,  Fig. I 6 .  



Plate IX 
All figures magnified x I 5 .  

Tallinnella dimorpha ÖPIK, 1 937 

1 .  Left valve in lateral view. Siljan district, Fjäcka, locality No. 3 ·  Crassicauda l imestone. 
UM no. D 43 I .  

2-3 . Right valve i n  lateral and ventraJ view. South Bothnian boulder Bergsbrunna No. 1 .  
Uppermost Crassicauda limestone. U M  no. B 24 1 .  

4 ·  Left valve i n  lateral view, beneath i t  the contact margin and the velar flange of the 
right valve is visible. Siljan district, Fjäcka, locality No. 1 .  Crassicauda limestone. UM 
no. D 429. 

5-7. Right valve in lateral, dorsal, and ventraJ view. The ventraJ view is not taken in strictly 
ventral, hut in somewhat ventrolateral direction. Locality and horizon as in Figs . 2-3 . 
UM no. B 242. 

8 .  Right valve in lateral view. Siljan district, Furudal, quarry at the Kalkbergsbäcken. 
Crassicauda limestone. Coli. V. JAANUSSON, J .  MARTNA, and H.  NEUHAUS I 945 · UM 
no. D 430.  

9·  Anterior part of a right valve in lateral view. Siljan district, Fjäcka, locality No. 7·  
Lowermost Ludibundus limestone, ca .  I 7 -S-I8 .o m below the lower boundary of the 
bentonite beds . UM no. D 428. 

Tallinnella cf. angustata (KRAUSE, 1 89 1 )  

IO .  Left valve i n  lateral view. Öland, Gammalsby bore, at the leve! of 6 . 30  m .  Schroeteri 
limestone. SGU. 

Tallinnella cf. lata (KRAUSE, 1 89 1 )  

I 1 .  Right valve i n  lateral view. Öland, Folkeslunda sjöbodar. Gray Schroeteri limestone. 
RM no. Ar. I 98 1 1 .  Coli . J. G. ANDERSSON, I 892. 

Tallinnella sebyensis n .  sp. 

I 2-I 3 .  Holotype. Left valve in lateral and ventraJ view. Öland, Seby. Uppermost Schroeteri 
limestone. UM no. Öl .  I 29 .  

Tallinnella tumida HENNINGSMOEN, 1 953 

Both specimens figured have been found by N. SPJELDNJES in the section Bjerkås-Djuptrekk
odden, Reyken, Oslo Region. 4 a CJ(3 •  

I4 .  Left valve in lateral view. OM. 
IS .  Holotype. Left valve in lateral view. The peripheral margin of the posteroventraJ part 

of the velar structure is broken off. OM no. 6642 1 .  Figured by HENNINGSMOEN I953  b,  
PI. 2 ,  Fig. 3 ·  

Tallinnella pachydactyla n .  sp.  

I 6-I7 .  Holotype.  Right valve in ventraJ and lateral view. The subvelar field is not exposed. 
Öland, Skärlöv bore, 3 · 3 5  m. Lowermost Schroeteri limestone. SGU. 

Tallinnella trident HENNINGSMOEN, 1 953 

I 8 . Cast of  the externa! imprint of  the holotype. The area adjacent to  the dorsal margin 
of the valve incomplete. Oslo region, Muggerudkliva, Sandsvler. 4 a CJ(2 •  OM no. 66420. 
The externa! imprint has been figured by HENNINGSMOEN I 95 3  b,  PI. 2, Fig. 1 .  
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Plate X 

Lennukella europaea (ÖPIK, 1 937) 

r .  Right val ve in lateral view. South Bothnian erratic boulder Bergsbrunna No. r .  

Uppermost Crassicauda l imestone. U M  no. B 243 . x 20. 

Tallinne/lina n .  s p. 

2 .  Lateral view of a left val ve with a convex velar flange (heteromorph?) .  Oslo region, Ring
saker, Heramb. Zone of Megistaspis estonica. OM no. 663 90. Coli. S. SKJESETH 1 949. 
x 25. Figured as Tallinnella primaria (ÖPrK) by HENNINGSMOEN 1 9 5 4 a, PI. r ,  Fig. 4 ·  

Tallinnella ? bohemica (BARRANDE, 1 872) 

3 ·  Cast of an externa! imprint of the left valve. Bohemia, Trubin. RM no. Ar. 3 9 1 69 .  x 1 5 .  

Tallinne/lina lanceolata (HESSLAND, 1 949) 

4· Holotype. Left valve with a concave velum (tecnomorph?) in lateral view. Siljan 
district, Stenberg. Expansus limestone. UM no. ar. os. 66o. Coli. l. HESSLAND. x 3 5 ·  
Figured b y  HESSLAND 1 949, PI. IX, Figs . r o a, r o b. 

Rigidella mitis (ÖPIK, 1 93 5 ) 

5 ·  Lateral view of a right valve with an anteroventrally convex velum. Probably a hetero
morph. Estonia, Tallinn. Lepidurus limestene (Buy). UM no. E 6. x 3 5 ·  

Steusloffia linnarssoni ( KRAUSE, I 889) 

6. Left valve in lateral view. Öland, Gammalsby boring, at the leve! of 8 .20 m. Lower
most Crassicauda limestone. SGU. x 1 5 .  

7 ·  Left valve i n  lateral view. Västergötland, Kinnekulle, Norra Skagen boring, 2 3 . 3 9  m .  
Crassicauda l imestone. SGU. x 1 5 . 

8-9. Left valve of a carapace in lateral view and the whole carapace in dorsal view. South 
Bothnian area, erratic boulder Erken No. r o. Crassicauda l imestone. UM no. B 302.  

r o. Left valve in lateral view. Öland, Gammalsby boring, o.6o m. Crassicauda limestone. 
SGU. x 1 5 .  

Steusloffia multimarginata ÖPIK, 1 937 

r r .  Right valve in lateral view. Silj an district, Fjäcka, locality No. 7, sample No. D 90. 
Lowermost Ludibundus limestone. UM no. D 424. x r 5 .  

1 2 . Fragmentary left valve i n  lateral view. Note the distinct row o f  tuberdes ventrally of 
the ventraJ part of C 4· Erratic boulder from the Tvären area, Södermanland. Lower
most Ludibundus limestone. UM no. T 77. x 1 5 .  Coli. P .  THORSLUND 1 93 1 .  

1 3 .  Lateral view of a young right valve with incompletely developed crests . Locality and 
horizon as in Fig. 1 2 .  UM no. T 2 3 .  x 2 5 .  Coli. P .  THORSLUND 1 928.  Figured as 
Steusloffia eosfata (LINRS.)  by THORSLUND 1 940, PI. 3, Fig. 3 ·  

1 4 .  Lateral view o f  a young right valve with incompletely developed crests . Locality and 
horizon as in Fig. 1 2 .  UM no. T 76. x 2 5 .  

Steusloffia eostala (LINNARSSON, 1 869) 

1 5 .  Right valve in lateral view. Siljan district, Fjäcka. Ludibundus limestone. UM no. D 422. 
x 1 5 .  Coli. P. THORSLUND 1 930.  

1 6- r 7 .  VentraJ and interna! view of a young right valve with a simple ventraJ margin of the 
velar flange. Västergötland, Kinnekulle, Kullatorp boring, 7 1 .03 m. Ludibundus beds. 
UM no. V g. 79· x 20. Coli. P .  THORSLUND. 

1 8 .  Left valve in lateral view. Locality and horizon as in Figs . 1 6- 1 7 .  UM no. V g. 78 .  x 1 5 .  
Coli. P .  THORSLUND. The ventraJ view o f  the same specimen i s  given on PI. XI ,  Fig. r .  



Plate XI 

Steusloffia costata (LINNARSSON, 1 869) 

r .  Left valve in ventraJ view. Note the double ventraJ margin of the velar flange. UM no. V g. 7 8 . 

x 20. The lateral view of the same specimen is given on PI. X, Fig. r 8 . 

Sigmoopsis bergsbrunnae n. sp. 
All specimens magnified x 2 5 .  

2 .  Right tecnomorphic val v e  i n  lateral view. South Bothnian erratic boulder Bergsbrunna N o .  r .  
Uppermost Crassicauda limestone. UM no. B 28 3 .  

3 ·  Left heteromorphic valve i n  lateral view. South Bothnian erratic boulder Erken No. r o. Crassi-
cauda limestone. UM no. B 297. 

4 ·  Right heteromorphic valve in lateral view. Locality and horizon as in Fig. 2 .  UM no. B 28 1 .  

5 ·  Holotype.  Right heterom. valve in lateral view. Locality and horizon as in Fig. 2 .  UM no. B 282 .  
6 . Right heteromorphic valve in lateral view. Kinnekulle, Norra Skagen boring, 2 5 . 7 3  m. SGU. 

Sigmoopsis platyceras (ÖPIK, 1 937) 

Siljan district, Fjäcka, locality No. 8 . Ludibundus limestone, about r 1 . 5  m below the lower boundary of 
the bentonite beds. Magnification x 2 5 .  

7 ·  Left tecnomorphic valve i n  lateral view. UM no. D 5 4 1 .  
8 . Left tecnomorphic valve in lateral view. U M  no. D 542.  

Sigmoopsis sp.  A 
9· Right tecnomorphic valve in lateral view. Erratic boulder of the Tvären area, Södermanland. 

Lowermost Ludibundus limestone. UM no. T 3 1 .  x 2 5 .  Coli. P. THORSLUND 1 928 . Figured as 
Ceratopsis obliquejugata (FR. ScHM.) by THORSLUND 1 940, PI. 3, Fig. 1 3 .  

Sigmoopsis sp. B 
r o. Left heteromorphic valve in lateral view. Västergötland, Billingen, Stora Asbotorp bore, 5 7 . 85 m. 

Crassicauda beds. SGU. x 2 5 .  

Polyceratella bonnemai (THORSLUND, 1 940) 

r r- rz .  Holotype.  Right tecnomorphic valve in lateral and ventraJ view. Note the fairly broad velar flange. 
The subvelar field is not exposed. Erratic boulder of the Tvären area. Lowermost Ludibundus lime
stone. UM no. T 3 6 . x 2 5 .  Coli. P. THORSLUND 1 9 3 1 .  Figlfred by THORSLUND 1 940, PI. 4, Fig. r r .  

Polyceratella kuckersiana (BoNNEMA, 1 909) 

r 3 - 1 4 .  Left heteromorphic val ve in lateral view. Fig. 1 4  is a photograph of the specimen immersed in 
aleohoJ in order to show the width of the histial (dolonal) flange (visible on this Fig. as a dark 
border around the non-dorsal part of the lateral surface of the domicilium). Öland, exposure at 
the beach of Böda Hamn. Ludibundus limestone. UM no. Öl .  826 . x 25 . 

r 5 .  Right tecnomorphic valve in lateral view. Estonia, Kukruse. CuOt. UM no. E 1 5 .  x 3 7 · 5 ·  

Sigmobolbina sigmoidea n .  sp. 

r 6- r 8 . Holotype.  Left heteromorphic valve in lateral and ventraJ view. Fig. 17 is a photograph of the 
specimen immersed in alcohol in order to show the width of the histial (dolonal) flange (visible 
on this Fig. as a dark border surmunding the lateral surface of the domicilium ventrally and 
anteroventrally) . Öland, Gammalsby bore, 1 . 40 m. Crassicauda limestone. SGU. x 2 5 .  

1 9 .  Right heteromorphic valve i n  lateral view. Ibid . ,  3 ·45 m. Crassicauda limestone. S G U .  x 2 5 .  

2 0 .  Left tecnomorphic valve i n  lateral view. lbid . ,  3 . 1 0  m. Crassicauda limestone. S G U .  x 2 5 .  

Sigmobolbina variolaris (BONNEMA, 1 909) 

2 r .  Right heteromorphic valv e in lateral vie w. Erratic boulder of the Tvären area. Lowermost Ludibundus 
limestone. UM no. T 34·  x 3 7· 5 ·  Coli. P. THORSLUND 1 93 1 .  THORBLUND 1 940, PI. 3 ,  Fig. r 6 . 
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Plate XII 

Sigmobolbina pentagona n .  sp . 

Erratic boulders of the Tvären area, Södermanland. Lowermost Ludibundus limestone.  
1-2 .  Right tecnomorphic valve in lateral and ventraJ view. m � marginal ridge; v � velar ridge. UM 

no. T 1 46 .  x 37· 5 ·  
3 ·  Holotype .  Right heteromorphic valve i n  lateral view. U M  no. T 1 4 5 .  x 3 7 · 5 ·  

4-5 . Left heteromorphic valve i n  lateral and ventraJ view. The dolonal flange has been removed in 
order to expose the subdolonal field. h � contact area between the dolon and the domicilium; 
v � velar flange, its peripheral margin broken off; below it the subvelar field is visible. Note the 
coalescence of the histial and velar structures on the right. UM no. T 1 44. x 2 5 .  

Lomatobolbina mammillata (THORSLUND, r 940) 

Both specimens figured have been found by P. THORSLUND 1 93 5  in an exposure 1 . 2  km W of Tandsbyn 
railway station, Lockne area, Jämtland. Ludibundus limestone. 

6-7 . Right tecnomorphic valve in lateral ( x 25) and ventraJ ( x 37 .5 )  view. The top of the spine on 
the posteroventraJ lobe is broken off. h � histial ridge; v �  velar ridge. SGU. 

8 .  Right heteromorphic valve in lateral view. The spine on the posteroventral lobe and the posterior 
part of the histial dolon are broken off. Beneath the broken part of the histial dolon the velar 
flange (v) is visible. h � histial flange (dolon); v � velar flange. SGU. x 25 . 

Lomatobolbina eraspedata n. sp . 

Erratic boulders of the Tvären area. Lowermost Ludibundus limestone. Magnification x 37 · 5 ·  
9 ·  Holotype.  Left heteromorphic valve in lateroventraJ view. Note the broad and radially striated 

dolonal flange. UM no. T 1 48 .  
r o- r  r .  Left tecnomorphic val ve  in  lateral and ventraJ view. The spin e on  the posteroventraJ lo be i s  

broken off. Note the  distinct histial ridge (h) and the broad marginal flange (m) . UM no .  T 1 47 .  
1 2 . Left tecnomorphic valve in ventraJ view. The marginal flange and the  top of the  spine on the 

posteroventraJ lobe are broken off. Note the distinct histial ridge (h) . UM no. T 1 49 .  

Oecematobolbina nitens n .  sp . 

Erratic boulders of the Tvären area, Södermanland. Lowermost Ludibundus limestone. 
1 3 .  Left heteromorphic valve in lateral view. The posterior part of the histial structure has been 

removed in order to expose the striated marginal flange. UM no. T 1 5 5 .  x 3 7 · 5 ·  
14 .  Holotype.  Left heteromorphic valve i n  lateral view. In order t o  get a clear picture o f  the histial 

dolon the specimen has been illuminated from the ventraJ direction. UM no. T 267. x 25 .  
1 5 .  Right tecnomorphic valve i n  lateral view. The marginal flange i s  not visible. U M  no. T 266. x 40. 

1 6-r7 .  Left tecnomorphic valve in lateral and anterior view. UM no. T 1 5 2 .  x 3 7 · 5 ·  
1 8- 1 9 .  Right tecnomorphic val v e  in lateral and lateroventraJ view. UM n o .  T I 5 3 ·  x 37 · 5 ·  

Oecematobolbina s p . A 
20-2 1 .  Left tecnomorphic valve in lateral and ventraJ view. Note the two distinct rows of oblong pits 

upon the histial structure. m � marginal flange. Erratic boulder of the Tvären area, Söderman
land. Lowermost Ludibundus limestone. UM no. T 1 5 1 .  x 37 · 5 ·  

Oecematobolbina sp . 

22 .  Lateral view of a right heteromorphic valve . The posterior part of the valve is broken off. Väster
götland, Kinnekulle, Norra Skagen boring, 7 ·95  m. SGU. x 25 .  Cf. also Text-fig. 44-

Grammolomatella vestrogothica (HENNINGSMOEN, 1 948) 

23. Holotype.  Left heteromorphic valve in lateral view. Västergötland, Kinnekulle, Kullatorp boring, 
57 .00 m. Green Tretaspis mudstone. Coli. G. HENNINGSMOEN. UM no. V g. 62. x 25 .  Figured 
by HENNINGSMOEN 1 948, PI. XXV, Fig. 1 2 .  

24-25 .  Left tecnom. valve i n  ventraJ and lateral view. The terminatians o f  the histial spines are broken 
off. lbid. ,  57 ·75  m. Green Tretaspis mudstone. Coli. G.  HENNINGSMOEN. UM no. V g. 89. x 2 5 .  
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Plate XIII 

Oepikella tvaerensis THORSLUND, 1 940 

All specimens figured have been found in erratic boulders of the Tvären area, Södermanland . 
Lowermost Ludibundus limestone. 

I -s . A !arge left heteromorphic valve in lateral, posterior, dorsal, and ventraJ view. x I S . 
Fig. s gives the ventral, peripheral part of the frill of the same specimen photographed 
with a thin coating of shellac in order to show the interna! partitians of the fri!! .  x so .  
UM no. T 4·  Coli. P .  THORSLUND I 9J I .  Figured as Öpikella asklundi by THORSLUND 
I 940, PI. I ,  Fig. S ·  

6-9 . A small right heteromorphic valve i n  dorsal, posterior, ventral, and lateral view. UM 
no. T 2 .  x I S .  Coli. P .  THORSLUND I 9J 1.  Holotype of Öpikella asklundi THORSLUND, 
I 940, PI. I ,  Fig. J .  

I O- I J .  A !arge left tecnomorphic valve i n  lateral, dorsal, anterior, and ventraJ view. Note the 
curved row of pits which forms the ventraJ margin of the pitted area of the valve. 
UM no. T I 9S · x I S .  
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Plate XIV 

Euprimites effusus n. sp .  

I .  Transverse thin section of  a heteromorphic val ve ,  cf. Text-figs . s B and 29 A. Öland, 
Böda Hamn boring, at the leve! of 20.72 m. x 6o. 

Uhakiella periacantha n .  sp. 

2 .  Transverse thin section of a heteromorphic valve, cf. Text-fig. 2S . South Bothnian 
area, erratic boulder Bergsbrunna No. r .  x 6o. 

Laccochilina ( Laccochilina) paucigranosa n .  s p. 

3· Transvers e thin section of a heteromorphic val ve, cf. Text-fig. I I C .  South Bothnian 
area, erratic boulder Erken No. I O . x 6o. 

Oepikium sp . A 
4-s . Left tecnomorphic valve. 4, part of the frill in transmitted light, x 30.  s ,  lateral view 

of the val ve, x I s .  The peripheral part of the frill is broken off along the ventral margin. 
South Bothnian area, erratic boulder Erken No. I O. Crassicauda limestone. UM no. 
B 303 .  

Laccochilina (Prochilina) decumana (BoNNEMA, 1 909) 

6. Dolonal frill immersed in alcohol; lateral view showing the partitians within the frill 
x 2 S .  Tvären area, Ringsö, boulder of the Ludibundus limestone. Coli. P .  THORSLUND 

I 928.  UM no. T 26s . 

Platybolbina kapteyni (BoNNEMA, 1 909) 

7· Dolonal frill immersed in alcohol; lateral view showing the partitians within the fri!! .  
x 40. Tvären area, Ringsö, boulder of the Ludibundus limestone.  UM no. T 27S · 

Actinochilina cf. suecica (THORSLUND, 1 948) 

8. Tecnomorphic frill immersed in alcohol; lateral view showing the partitlons within 
the frill .  x so .  LM. The same specimen is figured as Fig. IO on PI. I I I .  

Craspedopyxion undulosum (ÖPIK, 1937) 

9-I o. Right valve in lateral and dorsal view. x 40. Estonia, Kukruse Stage (probably Cul)() . 
UM no. E I 7 .  

I I .  Left val v e  in lateral view. x 40. Locality and horizon a s  i n  Figs . 9-I o. UM no. E I 6 .  



Plate XV 

Conchoprimitia leperditioidea THORSLUND, 1 940 

r-J .  Right valve with a weil-preserved surface in lateral, ventral , and dorsal view. Siljan 
district, Fjäcka, locality No. 7- Lower part of the Ludibundus limestone.  UM no. 
D 544· x 20. 

4-6 . Carapace of the elongate type;  right valve in lateral, carapace in dorsal and ventraJ 
view. Öland, Böda Hamn boring, at the leve! of 0.98 m. Ludibundus limestone. UM 
no. ÖL 8J  r .  x 20. 

Conchoprimitia? conchoidea (HADDING, 1 9 1 3) 

All specimens figured have been found by A. HADDING in the exposure No. I I I :  6 of Röstånga, 
Scania. Nemagraptus gracilis shale. Magnification x 25 . 

7- Lectotype .  Left valve with a valve of the preceding instar still attached and with a 
groave upon the latter valve obviously due to the pressure of the free margin of a 
still earlier instar. LM no. 25 I J  t. Figured by HADDING I 9 I J ,  PI. VI ,  Fig. 1 5 .  

8 .  Both valves of a carapace i n  juxtaposition. L M  no. 2509 t .  Figured b y  HADDING I 9 I J ,  
PI. VI ,  Fig. I I .  

9- r r .  A small right val ve in lateral , ventral, and dorsal view. Carina! bend poorly developed. 
From the same slab of shale as the specimen figured by HADDING on PI.  VI, Fig. r o. 

LM. 

Pyxion carinatum (HADDING, 1 91 3) 

1 2- 1 5 .  Lectotype.  Right valve in anterior, lateral , ventral, and dorsal view. Scania, Röstånga, 
locality No. I I I :  I J .  Nemagraptus gracilis shale. LM no. 25 1 0  T. I 2- I 4, x 2 5 ;  1 5 ,  x J O. 
Figured by HADDING I 9 1 J ,  PI .  VI, Fig. 1 2 , and THORSLUND 1 948, PI. XX, Fig. 2.  

Parapyxion subovatum (THORSLUND, 1948) 

1 6- r 7. Left valve in lateral and dorsal view. Västergötland, Kinnekulle, Kullatorp boring, 
76 .84 m.  Ludibundus mudstone. Coli. P. THORSLUND. UM no. V g.  7 1 J .  x JO.  

r 8- r 9 .  Holotype.  Left valve in dorsal and lateral view. Västergötland, Kinnekulle,  Kullatorp 
boring, 77-42 m.  Ludibundus mudstone. Coli. P .  THORSLUND. UM no. V g.  1 7 .  x JO.  
Figured by THORSLUND 1 948, PI. XX, Fig. 5 -
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